
10 COURT STREET, BRISTOL, RI 02809-2208     401-253-7000     FAX 401-253-2647     www.bristolri.gov 

A. Pledge of Allegiance 

B. New Business 

B1. TRC To review and provide recommendations to the 

Planning Board on the Major Land Development: Modified 

Master Plan and Preliminary Plan Phase and Unified 

Development Review – Application for an Adaptive Re-

use/Unified Development of the former Oliver School. 

Proposal to convert the former school into 11 

apartments. Property located at 151 State Street, 

Assessor’s Plat 18, Lot 42, Zone: Residential R-6. 

Owner/Applicant: State Street 151, LLC, President: 

Louis Cabral, 304 Church Pond Drive, Tiverton, RI 

02878. Applicant proposes 2 deed restricted affordable 

units and 3 were approved as part of the Master Plan 

approval. Zoning dimensional variances required for 

size of off-street parking spaces, parking lot and 

aisle width, and for off-street parking spaces within 

10 feet of the front lot line. Waiver also requested 

from Regulation checklist Item E26 - submission of a 

photometric plan since only on-site building lighting 

is proposed 

C. Adjourn 

Date: August 29, 2024 

By: mbw 

  TOWN OF BRISTOL, RHODE ISLAND 
 

 

TECHNICAL REVIEW COMMITTEE 

 

 
Technical Review Committee Agenda 

Wednesday, September 04, 2024 at 10:00 AM 

Community Development Office Conference Room, 235 High Street, 

1st Floor, Bristol, RI 02809 
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To:  Diane Williamson 

From:  State Street 151LLC 

Date:  August 26, 2024 

Re:  Affordable Unit Proposal 

 

Under the new RI State Law, effective January 1, 2024, adaptive reuse projects for residential use, 
such as State Street 151 LLC’s (Oliver School) project, are required to incorporate a 20% 
affordability component into the project scope. In return for zoning and development flexibility, 
Developers are encouraged to activate and create housing units from otherwise obsolete buildings 
to meet the State’s housing crises.  

In the case of the Oliver School building, for every five (5) residential units constructed, one (1) 
residential unit needs to be designated and meet the requirements established in the new law.   The 
intent is to have a portion of the market rate unit revenues fill the revenue gap and subsidize the 
affordable component of the project.   State Street 151 LLC proposes constructing eleven (11) units 
in all, two (2) of which will be designated low to moderate income and meet the 20% affordability 
component, as required.     

A discussion point has arisen because the project exceeds the unit percentage threshold by 2/10th 
of a percent (2.2) or one (1) unit and is therefore may be subject to a third affordable unit, even 
though there are no other market rate units in the project to generate the additional revenue needed 
to subsidize a third affordable unit.   

The Oliver School Building project is a relatively small residential conversion of a historic building 
with constrained space and challenging conditions.  It does not have the financial flexibility to 
absorb a third affordable unit.  Doing so would place a great deal of financial strain on the eight (8) 
market rate units to support three (3) affordable units in meeting all the obligations the project will 
have to carry.  In essence, the third affordable unit would create a project affordability component 
of 27%, far more than the new law requires.      

In lieu of a third, stand alone, affordable unit, State Street LLC proposes constructing a two-
bedroom American with Disabilities Act compliant unit to be applied as one of the two (2) 
affordable units required.  Plans submitted show van parking space, ramp and lift accessibility, with 
interior design of the unit meeting ADA requirements.   

State Street 151 LLC would appreciate serious consideration of this unit affordability proposal as it 
achieves many project goals, housing and community needs and, hopefully, provides long-term 
financial sustainability.   
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Rhode Island Stormwater Design and Installation Standards Manual  Amended March 2015 

Bioretention Operation, Maintenance, and 
Management Inspection Checklist 

Project: 

Location: 

Site Status: 

Date:        

Time:  

Inspector:                   

MAINTENANCE ITEM SATISFACTORY /
UNSATISFACTORY

COMMENTS

1.  Debris Cleanout               (Annual, After Major Storms) 

Bioretention and contributing 
areas clean of debris 

No dumping of yard wastes into 
practice 

Litter (branches, etc.) have been 
removed 

2.  Vegetation            (Annual, After Major Storms) 

Plant height not less than design 
water depth 

Fertilized per specifications 

Plant composition according to 
approved plans 

No placement of inappropriate 
plants 

Grass height not greater than 10 
inches 

 APPENDIX E:  GUIDANCE FOR DEVELOPING OPERATION AND 
MAINTENANCE PLANS  

E-20 
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Rhode Island Stormwater Design and Installation Standards Manual  Amended March 2015 

MAINTENANCE ITEM SATISFACTORY /
UNSATISFACTORY

COMMENTS

No evidence of erosion 

3.  Check Dams/Energy Dissipaters/Sumps (Annual, After Major Storms) 

No evidence of sediment buildup 

Sumps should not be more than 
50% full of sediment 

No evidence of erosion at 
downstream toe of drop structure 

4.  Dewatering    (Semi-annually) 

Dewaters between storms 

No evidence of standing water 

5.  Sediment Deposition            (Annual, after Major Storms) 

Swale clean of sediments 

Sediments should not be > 20% 
of swale design depth 

6.  Outlet/Overflow Spillway    (Annual, After Major Storms) 

Good condition, no need for 
repair  

No evidence of erosion 

No evidence of any blockages 

7.  Integrity of Filter Bed      (Annual, After Major Storms) 

Filter bed has not been blocked 
or filled inappropriately 

 APPENDIX E:  GUIDANCE FOR DEVELOPING OPERATION AND 
MAINTENANCE PLANS  

E-21 
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Rhode Island Stormwater Design and Installation Standards Manual  Amended March 2015 

Comments: 

Actions to be Taken: 

 APPENDIX E:  GUIDANCE FOR DEVELOPING OPERATION AND 
MAINTENANCE PLANS  

E-22 
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RESPONSES TO TOWN OF BRISTOL COMMENTS 

151 STATE STREET; BRISTOL, RI 

AUGUST 26, 2024 

 
COMMENT #1: The civil engineering plans need to be signed by Thomas Principe as the designing 

engineer. 

RESPONSE #1: Plans have been signed. 

 

COMMENT #2: The proposed storm water management infrastructure needs to be 

designed by a registered professional engineer - the plans reference the landscape plan 

for that detail 

RESPONSE #2: Stormwater has been designed and stamped by a RPE. 

 

COMMENT #3: The dimension of the driveway at the curb cut needs to be indicated. 

RESPONSE #3: Dimension has been added. 

 

COMMENT #4: The proposed grading plan needs to include the grading for the rain garden. 

RESPONSE #4: Proposed grading for the site, including the rain garden, has been shown. 

 

COMMENT #5: There is an existing drain on the plan on the west side of the front of the 

building. What is the status of that drain? 

RESPONSE #5: It is unknown where this drain discharges, but it is proposed to be removed & disposed 

of/disconnected. 

 

COMMENT #6: There is a note on Sheet 4 Site Layout Plan that the bluestone walkways have 

a detail but no detail is shown. 

RESPONSE #6: A detail has been added. 

 

COMMENT #7: The Landscape Plan needs to be prepared and signed and stamped by a 

Registered Landscape Architect. Any civil plans that reference the Sunflower Design 

landscape plan needs to be amended to reflect the Landscape Architect's Plan. 

RESPONSE #7: The landscape plan has been designed and stamped by Principe’s RLA. References to 

Sunflower Design have been removed. 

 

COMMENT #8: There needs to be a written signed statement indicating the variances needed. 

There also needs to be a written signed statement if no waivers or modifications are requested 

from the subdivision and development review regulations. 

RESPONSE #8: TO BE PROVIDED BY APPLICANT’S ATTORNEY. 

 

COMMENT #9: There were verbal reports at the TRC meeting; however, we require a written 

statement from the Bristol County Water Authority indicating that the water service is available to 

serve the proposed re-development and a written statement from the Bristol Water Pollution 

Control facility that the plan has been reviewed and the sewer has the capacity for the re-

development. 

RESPONSE #9: TO BE PROVIDED BY APPLICANT. 

 

COMMENT #10: Drainage calculations need to be provided by a registered professional 

engineer including an Operations and Maintenance Plan manual for the system. 

RESPONSE #10: Drainage calculations and an O&M have been provided and stamped by a RPE.

Item B1.



COMMENT #11: Tax Certificate that all taxes are current. 

RESPONSE #11: TO BE PROVIDED BY APPLICANT. 

 

COMMENT #12: Draft deed of easement for the transformer location and draft affordable housing deed 

restriction (we can provide a copy of the affordable housing deed restriction) and it is noted that a monitoring 

agreement will also be needed with the East Bay CDC or other approved monitoring agent. 

RESPONSE #12: TO BE PROVIDED BY APPLICANT/APPLICANT’S ATTORNEY. 

 

COMMENT #13: A photometric plan for any proposed outside lighting. 

RESPONSE #13: It is Principe’s understanding that non-building-mounted lighting is NOT proposed. Therefore, the architect 

will provide documentation that the proposed lighting will meet the Town’s requirements and will be dark-sky compliant.  

A note has been added to the plan and a waiver from providing a photometric plan at this time is requested. 

 

COMMENT #14: Application Fee for the Preliminary Phase of $2,750 

RESPONSE #14: TO BE PROVIDED BY APPLICANT. 

 

COMMENT #15: Reimbursement of the Public Hearing notice -- we will provide the amount. 

RESPONSE #15: TO BE PROVIDED BY APPLICANT. 

 

COMMENT #16: Reimbursement of the Peer Engineering Review as previously noted. 

RESPONSE #16: TO BE PROVIDED BY APPLICANT. 
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Prepared For: 

 
Louis Cabral 

304 Church Pond Road 
Tiverton, RI 02878 

  

Prepared By: 
 

Principe Engineering, Inc. 
27 Sakonnet Ridge Drive 
Tiverton, Rhode Island 

AP 18, Lot 42 
151 State Street 

Bristol, RI 02809 

Item B1.



Principe Company Engineering Division • PO BOX 298, Tiverton, RI 02878 • 401.816.5385 • 
PrincipeEngineering@gmail.com 

 
 
 
This stormwater management analysis and accompanying HydroCAD design calculations were 

prepared in support of the redevelopment of 151 State Street, Bristol, Rhode Island. 

 

The existing site contains an existing historic school building (Oliver School) with paved access, 

parking, and associated utilities. The majority of the existing site is paved (approximately 93%), 

with a small portion of lawn to the rear. The mapped soil beneath the site is NP (Newport urban 

land complex - hydrologic group C designation) according to the USDA Soil Survey.  Currently, 

most of the site stormwater flows west and south towards State Street, although a small portion 

flows to the rear of the lot. Neither portion of the property contains any stormwater controls or 

treatment. 

 

The proposed development consists of retaining the existing building and re-organizing the 

parking to reduce the number of spaces that front on State Street, reducing the overall amount of 

pavement on the site, and minimal re-grading. There is an existing curb line along the western 

property line that is proposed to be retained, as this curbing assists in directing flows towards State 

Street rather than towards the abutter. The parking that is proposed to be located in the rear where 

the existing lawn area is present will be permeable pavement. The roof currently discharges to the 

existing pavement areas via downspouts. The majority of these downspouts will continue to 

discharge to the pavement areas, with the exception being two of the front downspouts discharging 

into a rain garden/bioretention area in the southwest corner where pavement will be removed and 

the area re-graded. Another downspout on the east side of the building will need to be redirected 

due to a proposed ADA ramp, and will be directed into a landscaped area in the side yard. 

 

The stormwater design calculations focus on demonstrating the proposed site adequately handles 

the intensity from the 1, 10, 25, and 100-year storm events while providing some water quality 

treatment and recharge that is not currently provided.  As a result, the post-development flow rates 

to the design points referenced above have been reduced below the pre-development flows. 

 

The site has been divided into two subwatershed for the pre-development conditions (rear and 

road), and three sub-watersheds for the post development conditions (road, post, and uncontrolled).  
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Principe Company Engineering Division • PO BOX 298, Tiverton, RI 02878 • 401.816.5385 • 
PrincipeEngineering@gmail.com 

Below is a summary of the HydroCAD analysis comparing pre-development and post-

development flow rates for the project at the project design point: 

 
 151 STATE STREET 

1-YEAR 10-YEAR 25-YEAR 100-YEAR 

PRE-STATE 0.72 cfs 1.33 cfs 1.66 cfs 2.37 cfs 

POST STATE 0.58cfs 1.28 cfs 1.61 cfs 2.33 cfs 

PRE-REAR 0.05 cfs 0.14 cfs 0.18 cfs 0.28 cfs 

POST-REAR 0.01 cfs 0.01 cfs 0.02 cfs 0.02 cfs 

 
While incorporating the measures described above and taking advantage of the natural slopes 

and contours of the site, the project is able to achieve a decrease in stormwater runoff rate and 

volume toward the analyzed design points for all storm events. Thus, typical post-development 

impacts to downstream properties and water resource areas have been effectively mitigated. 
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PrincipeEngineering@gmail.com 

 
 
 
 

APPENDICES 
 

A. HydroCAD 1.2” Water Quality Volume Calculations 
B. HydroCAD 1, 10, 25, & 100-year Storm Calculations 
C. Watershed Maps  
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LONG TERM OPERATION AND  
MAINTENANCE PLAN 

August 26, 2024 
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Tiverton, RI 02878 
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Principe Engineering, Inc. 
27 Sakonnet Ridge Drive 
Tiverton, Rhode Island 

OLIVER SCHOOL 
AP 18, LOT 42 

151 STATE STREET 
BRISTOL, RI 
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Principe Company Engineering Division • 27 Sakonnet Ridge Drive, Tiverton, RI 02878 • 401.816.5385 • 
PrincipeEngineering@gmail.com 

 
 
 
 
 
In order to minimize the stormwater management system deterioration, the owner shall 
adhere to the following Operation and Maintenance Plan 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. 
 
Pavement Sweeping  
Pavement sweeping shall be conducted on a quarterly basis. Some debris collected from 
parking lots may be regulated as a hazardous waste. For these cases, debris must be disposed 
of in accordance with appropriate practice and applicable regulatory standards. Appendix A of 
the Rules and Regulations for Composting Facilities and Solid Waste Management Facilities, 
which is entitled “Management of Street Sweepings in Rhode Island,” shall be reviewed. For 
further information, contact the DEM Office of Waste Management. 
 
De-icing and Salt Storage 
De-icing and sanding operations are often necessary for safety during winter storms; however, 
the materials used create water quality problems. Use deicing chemicals and sand judiciously. 
The information in Table G-1 from Appendix G of the RISDISM shall be utilized when selecting a 
deicer. 
 
Permeable Paving 
A legally binding and enforceable maintenance agreement shall be executed between the 
facility owner and the responsible authority to ensure the following: Areas where infiltrating 
permeable pavement practices shall never serve as a sediment control device during site 
construction phase. Great care must be taken to prevent the permeable pavement area from 
compaction. Permeable paving surfaces require regular vacuum sweeping or hosing (minimum 
every three months or as recommended by manufacturer) to keep the surface from clogging. 
Maintenance frequency needs may be more or less depending on the traffic volume at the site. 
The use of sand and salt shall be minimized during the winter months. Permeable pavement 
areas shall not be repaved or resealed with impermeable materials. The permeable pavement 
area shall be inspected annually for deterioration or spalling.  
 
Snow Disposal  
Improper snow disposal can be a threat to public health and the environment. Disposal shall 
consider site selection, site preparation and maintenance, and emergency snow disposal 
locations and procedures. On this site, due to the limited area, all snow will be required to be 
removed and disposed of off-site in accordance with state and local regulations. Refer to DEM’s 
Snow Disposal Policy for more details on these topics.  
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Rain Garden/Bioretention Basin 
A legally binding and enforceable maintenance agreement shall be executed between the 
facility owner and the responsible authority to ensure the following: Silt/sediment shall be 
removed from the filter bed when the accumulation exceeds one inch. When the filtering 
capacity of the filter diminishes substantially (i.e., when water ponds on the surface of the filter 
bed for more than 48 hours), the top few inches of discolored material shall be removed and 
shall be replaced with fresh material. The removed sediments shall be disposed in an 
acceptable manner at an approved and permitted location.  
 
General Maintenance Notes 
For unique installations in extremely tight sites or redevelopment/infill projects where 
pretreatment strips have been downsized, enhanced maintenance shall be required through 
more frequent inspections, more frequent sediment removal, and enhanced landscape 
maintenance. 
 
During the six months immediately after construction, filter practices shall be inspected 
following at least the first two precipitation events of at least 1.0 inch to ensure that the 
systems are functioning properly. Thereafter, inspections shall be conducted on an annual basis 
and after storm events of greater than or equal the 1- year, 24-hour Type III precipitation event. 
 
 
 
 

 
 
 
 

APPENDIX: 
 
 
A. Checklists (Bioretention & Permeable Pavement) 
 
B. Maintenance Agreement 
 
C.       BMP Location Plan 
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Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 1-yr Type III 24-hr Default 24.00 1 2.70 2

2 10-yr Type III 24-hr Default 24.00 1 4.90 2

3 25-yr Type III 24-hr Default 24.00 1 6.10 2

4 100-yr Type III 24-hr Default 24.00 1 8.70 2
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.065 74 >75% Grass cover, Good, HSG C  (13S, 15S, 18S)

0.312 98 Paved parking, HSG C  (6S, 13S, 18S, 19S, 21S)

0.254 98 Roofs, HSG C  (6S, 13S, 15S)

0.631 96 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

0.631 HSG C 6S, 13S, 15S, 18S, 19S, 21S

0.000 HSG D

0.000 Other

0.631 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

Subcatchment

Numbers

0.000 0.000 0.065 0.000 0.000 0.065 >75% Grass cover, Good 13S, 

15S, 

18S

0.000 0.000 0.312 0.000 0.000 0.312 Paved parking 6S, 

13S, 

18S, 

19S, 

21S

0.000 0.000 0.254 0.000 0.000 0.254 Roofs 6S, 

13S, 

15S

0.000 0.000 0.631 0.000 0.000 0.631 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=12,106 sf   100.00% Impervious   Runoff Depth>2.47"Subcatchment 6S: PRE-STATE
   Tc=6.0 min   CN=98   Runoff=0.72 cfs  0.057 af

Runoff Area=10,527 sf   86.29% Impervious   Runoff Depth>2.16"Subcatchment 13S: POST-UNC
   Tc=6.0 min   CN=95   Runoff=0.58 cfs  0.043 af

Runoff Area=1,579 sf   77.71% Impervious   Runoff Depth>1.97"Subcatchment 15S: ROOF PORTION
   Tc=6.0 min   CN=93   Runoff=0.08 cfs  0.006 af

Runoff Area=1,646 sf   36.63% Impervious   Runoff Depth>1.21"Subcatchment 18S: PRE-REAR
   Tc=6.0 min   CN=83   Runoff=0.05 cfs  0.004 af

Runoff Area=1,520 sf   100.00% Impervious   Runoff Depth>2.47"Subcatchment 19S: PERM PAVE
   Tc=6.0 min   CN=98   Runoff=0.09 cfs  0.007 af

Runoff Area=126 sf   100.00% Impervious   Runoff Depth>2.47"Subcatchment 21S: REAR-UNC
   Tc=6.0 min   CN=98   Runoff=0.01 cfs  0.001 af

Peak Elev=52.71'  Storage=89 cf   Inflow=0.08 cfs  0.006 afPond 16P: RAIN GARDEN
   Discarded=0.00 cfs  0.002 af   Primary=0.06 cfs  0.002 af   Outflow=0.06 cfs  0.004 af

Peak Elev=53.15'  Storage=78 cf   Inflow=0.09 cfs  0.007 afPond 20P: INFILTRATION
   Outflow=0.02 cfs  0.007 af

   Inflow=0.58 cfs  0.046 afLink 17L: POST-STATE
   Primary=0.58 cfs  0.046 af

Total Runoff Area = 0.631 ac   Runoff Volume = 0.118 af   Average Runoff Depth = 2.24"
10.32% Pervious = 0.065 ac     89.68% Impervious = 0.566 ac
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Summary for Subcatchment 6S: PRE-STATE

Runoff = 0.72 cfs @ 12.08 hrs,  Volume= 0.057 af,  Depth> 2.47"
     Routed to nonexistent node 2P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  1-yr Rainfall=2.70"

Area (sf) CN Description

5,533 98 Roofs, HSG C
6,573 98 Paved parking, HSG C

12,106 98 Weighted Average
12,106 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 6S: PRE-STATE

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr

1-yr Rainfall=2.70"

Runoff Area=12,106 sf

Runoff Volume=0.057 af

Runoff Depth>2.47"

Tc=6.0 min

CN=98

0.72 cfs
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Summary for Subcatchment 13S: POST-UNC

Runoff = 0.58 cfs @ 12.08 hrs,  Volume= 0.043 af,  Depth> 2.16"
     Routed to Link 17L : POST-STATE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  1-yr Rainfall=2.70"

Area (sf) CN Description

4,306 98 Roofs, HSG C
1,443 74 >75% Grass cover, Good, HSG C
4,778 98 Paved parking, HSG C

10,527 95 Weighted Average
1,443 74 13.71% Pervious Area
9,084 98 86.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 1

Subcatchment 13S: POST-UNC

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type III 24-hr

1-yr Rainfall=2.70"

Runoff Area=10,527 sf

Runoff Volume=0.043 af

Runoff Depth>2.16"

Tc=6.0 min

CN=95

0.58 cfs
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Summary for Subcatchment 15S: ROOF PORTION

Runoff = 0.08 cfs @ 12.09 hrs,  Volume= 0.006 af,  Depth> 1.97"
     Routed to Pond 16P : RAIN GARDEN

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  1-yr Rainfall=2.70"

Area (sf) CN Description

1,227 98 Roofs, HSG C
352 74 >75% Grass cover, Good, HSG C

1,579 93 Weighted Average
352 74 22.29% Pervious Area

1,227 98 77.71% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 15S: ROOF PORTION

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr

1-yr Rainfall=2.70"

Runoff Area=1,579 sf

Runoff Volume=0.006 af

Runoff Depth>1.97"

Tc=6.0 min

CN=93

0.08 cfs
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Summary for Subcatchment 18S: PRE-REAR

Runoff = 0.05 cfs @ 12.09 hrs,  Volume= 0.004 af,  Depth> 1.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  1-yr Rainfall=2.70"

Area (sf) CN Description

1,043 74 >75% Grass cover, Good, HSG C
603 98 Paved parking, HSG C

1,646 83 Weighted Average
1,043 74 63.37% Pervious Area

603 98 36.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 18S: PRE-REAR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr

1-yr Rainfall=2.70"

Runoff Area=1,646 sf

Runoff Volume=0.004 af

Runoff Depth>1.21"

Tc=6.0 min

CN=83

0.05 cfs
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Summary for Subcatchment 19S: PERM PAVE

Runoff = 0.09 cfs @ 12.08 hrs,  Volume= 0.007 af,  Depth> 2.47"
     Routed to Pond 20P : INFILTRATION

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  1-yr Rainfall=2.70"

Area (sf) CN Description

1,520 98 Paved parking, HSG C

1,520 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 19S: PERM PAVE

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.1

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr

1-yr Rainfall=2.70"

Runoff Area=1,520 sf

Runoff Volume=0.007 af

Runoff Depth>2.47"

Tc=6.0 min

CN=98

0.09 cfs
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Summary for Subcatchment 21S: REAR-UNC

Runoff = 0.01 cfs @ 12.08 hrs,  Volume= 0.001 af,  Depth> 2.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  1-yr Rainfall=2.70"

Area (sf) CN Description

126 98 Paved parking, HSG C

126 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 21S: REAR-UNC

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

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

Type III 24-hr

1-yr Rainfall=2.70"

Runoff Area=126 sf

Runoff Volume=0.001 af

Runoff Depth>2.47"

Tc=6.0 min

CN=98

0.01 cfs
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Summary for Pond 16P: RAIN GARDEN

Inflow Area = 0.036 ac, 77.71% Impervious,  Inflow Depth > 1.97"    for  1-yr event
Inflow = 0.08 cfs @ 12.09 hrs,  Volume= 0.006 af
Outflow = 0.06 cfs @ 12.17 hrs,  Volume= 0.004 af,  Atten= 27%,  Lag= 4.8 min
Discarded = 0.00 cfs @ 12.17 hrs,  Volume= 0.002 af
Primary = 0.06 cfs @ 12.17 hrs,  Volume= 0.002 af
     Routed to Link 17L : POST-STATE

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 52.71' @ 12.17 hrs   Surf.Area= 172 sf   Storage= 89 cf

Plug-Flow detention time= 172.8 min calculated for 0.004 af (75% of inflow)
Center-of-Mass det. time= 87.3 min ( 885.4 - 798.1 )

Volume Invert Avail.Storage Storage Description

#1 52.00' 145 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

52.00 79 0 0
53.00 211 145 145

Device Routing     Invert Outlet Devices

#1 Discarded 52.00' 0.500 in/hr Exfiltration over Surface area   
#2 Primary 52.67' 3.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Discarded OutFlow  Max=0.00 cfs @ 12.17 hrs  HW=52.71'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.06 cfs @ 12.17 hrs  HW=52.71'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.06 cfs @ 0.51 fps)
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Pond 16P: RAIN GARDEN

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Inflow Area=0.036 ac

Peak Elev=52.71'

Storage=89 cf

0.08 cfs

0.06 cfs

0.00 cfs

0.06 cfs
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Summary for Pond 20P: INFILTRATION

Inflow Area = 0.035 ac,100.00% Impervious,  Inflow Depth > 2.47"    for  1-yr event
Inflow = 0.09 cfs @ 12.08 hrs,  Volume= 0.007 af
Outflow = 0.02 cfs @ 11.76 hrs,  Volume= 0.007 af,  Atten= 81%,  Lag= 0.0 min
Discarded = 0.02 cfs @ 11.76 hrs,  Volume= 0.007 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 53.15' @ 12.52 hrs   Surf.Area= 1,520 sf   Storage= 78 cf

Plug-Flow detention time= 25.2 min calculated for 0.007 af (100% of inflow)
Center-of-Mass det. time= 24.7 min ( 784.3 - 759.6 )

Volume Invert Avail.Storage Storage Description

#1 53.00' 502 cf Custom Stage Data (Prismatic) Listed below (Recalc)
1,520 cf Overall  x 33.0% Voids

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

53.00 1,520 0 0
54.00 1,520 1,520 1,520

Device Routing     Invert Outlet Devices

#1 Discarded 53.00' 0.500 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.02 cfs @ 11.76 hrs  HW=53.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)
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Pond 20P: INFILTRATION

Inflow
Discarded

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.1

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Inflow Area=0.035 ac

Peak Elev=53.15'

Storage=78 cf

0.09 cfs

0.02 cfs
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Summary for Link 17L: POST-STATE

Inflow Area = 0.278 ac, 85.17% Impervious,  Inflow Depth > 1.97"    for  1-yr event
Inflow = 0.58 cfs @ 12.08 hrs,  Volume= 0.046 af
Primary = 0.58 cfs @ 12.08 hrs,  Volume= 0.046 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Link 17L: POST-STATE

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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lo

w
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)

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=0.278 ac
0.58 cfs

0.58 cfs

Item B1.



Type III 24-hr  10-yr Rainfall=4.90"151 STATE
  Printed  8/22/2024Prepared by Principe Engineering, Inc

Page 18HydroCAD® 10.20-5b  s/n 08247  © 2023 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=12,106 sf   100.00% Impervious   Runoff Depth>4.66"Subcatchment 6S: PRE-STATE
   Tc=6.0 min   CN=98   Runoff=1.33 cfs  0.108 af

Runoff Area=10,527 sf   86.29% Impervious   Runoff Depth>4.32"Subcatchment 13S: POST-UNC
   Tc=6.0 min   CN=95   Runoff=1.12 cfs  0.087 af

Runoff Area=1,579 sf   77.71% Impervious   Runoff Depth>4.10"Subcatchment 15S: ROOF PORTION
   Tc=6.0 min   CN=93   Runoff=0.16 cfs  0.012 af

Runoff Area=1,646 sf   36.63% Impervious   Runoff Depth>3.08"Subcatchment 18S: PRE-REAR
   Tc=6.0 min   CN=83   Runoff=0.14 cfs  0.010 af

Runoff Area=1,520 sf   100.00% Impervious   Runoff Depth>4.66"Subcatchment 19S: PERM PAVE
   Tc=6.0 min   CN=98   Runoff=0.17 cfs  0.014 af

Runoff Area=126 sf   100.00% Impervious   Runoff Depth>4.66"Subcatchment 21S: REAR-UNC
   Tc=6.0 min   CN=98   Runoff=0.01 cfs  0.001 af

Peak Elev=52.74'  Storage=95 cf   Inflow=0.16 cfs  0.012 afPond 16P: RAIN GARDEN
   Discarded=0.00 cfs  0.003 af   Primary=0.16 cfs  0.008 af   Outflow=0.16 cfs  0.011 af

Peak Elev=53.38'  Storage=192 cf   Inflow=0.17 cfs  0.014 afPond 20P: INFILTRATION
   Outflow=0.02 cfs  0.014 af

   Inflow=1.28 cfs  0.095 afLink 17L: POST-STATE
   Primary=1.28 cfs  0.095 af

Total Runoff Area = 0.631 ac   Runoff Volume = 0.232 af   Average Runoff Depth = 4.40"
10.32% Pervious = 0.065 ac     89.68% Impervious = 0.566 ac
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Summary for Subcatchment 6S: PRE-STATE

Runoff = 1.33 cfs @ 12.08 hrs,  Volume= 0.108 af,  Depth> 4.66"
     Routed to nonexistent node 2P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  10-yr Rainfall=4.90"

Area (sf) CN Description

5,533 98 Roofs, HSG C
6,573 98 Paved parking, HSG C

12,106 98 Weighted Average
12,106 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 6S: PRE-STATE

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-yr Rainfall=4.90"

Runoff Area=12,106 sf

Runoff Volume=0.108 af

Runoff Depth>4.66"

Tc=6.0 min

CN=98

1.33 cfs
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Summary for Subcatchment 13S: POST-UNC

Runoff = 1.12 cfs @ 12.08 hrs,  Volume= 0.087 af,  Depth> 4.32"
     Routed to Link 17L : POST-STATE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  10-yr Rainfall=4.90"

Area (sf) CN Description

4,306 98 Roofs, HSG C
1,443 74 >75% Grass cover, Good, HSG C
4,778 98 Paved parking, HSG C

10,527 95 Weighted Average
1,443 74 13.71% Pervious Area
9,084 98 86.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 1

Subcatchment 13S: POST-UNC

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-yr Rainfall=4.90"

Runoff Area=10,527 sf

Runoff Volume=0.087 af

Runoff Depth>4.32"

Tc=6.0 min

CN=95

1.12 cfs
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Summary for Subcatchment 15S: ROOF PORTION

Runoff = 0.16 cfs @ 12.08 hrs,  Volume= 0.012 af,  Depth> 4.10"
     Routed to Pond 16P : RAIN GARDEN

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  10-yr Rainfall=4.90"

Area (sf) CN Description

1,227 98 Roofs, HSG C
352 74 >75% Grass cover, Good, HSG C

1,579 93 Weighted Average
352 74 22.29% Pervious Area

1,227 98 77.71% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 15S: ROOF PORTION

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-yr Rainfall=4.90"

Runoff Area=1,579 sf

Runoff Volume=0.012 af

Runoff Depth>4.10"

Tc=6.0 min

CN=93

0.16 cfs
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Summary for Subcatchment 18S: PRE-REAR

Runoff = 0.14 cfs @ 12.09 hrs,  Volume= 0.010 af,  Depth> 3.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  10-yr Rainfall=4.90"

Area (sf) CN Description

1,043 74 >75% Grass cover, Good, HSG C
603 98 Paved parking, HSG C

1,646 83 Weighted Average
1,043 74 63.37% Pervious Area

603 98 36.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 18S: PRE-REAR

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-yr Rainfall=4.90"

Runoff Area=1,646 sf

Runoff Volume=0.010 af

Runoff Depth>3.08"

Tc=6.0 min

CN=83

0.14 cfs
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Summary for Subcatchment 19S: PERM PAVE

Runoff = 0.17 cfs @ 12.08 hrs,  Volume= 0.014 af,  Depth> 4.66"
     Routed to Pond 20P : INFILTRATION

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  10-yr Rainfall=4.90"

Area (sf) CN Description

1,520 98 Paved parking, HSG C

1,520 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 19S: PERM PAVE

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-yr Rainfall=4.90"

Runoff Area=1,520 sf

Runoff Volume=0.014 af

Runoff Depth>4.66"

Tc=6.0 min

CN=98

0.17 cfs
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Summary for Subcatchment 21S: REAR-UNC

Runoff = 0.01 cfs @ 12.08 hrs,  Volume= 0.001 af,  Depth> 4.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  10-yr Rainfall=4.90"

Area (sf) CN Description

126 98 Paved parking, HSG C

126 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 21S: REAR-UNC

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Type III 24-hr

10-yr Rainfall=4.90"

Runoff Area=126 sf

Runoff Volume=0.001 af

Runoff Depth>4.66"

Tc=6.0 min

CN=98

0.01 cfs
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Summary for Pond 16P: RAIN GARDEN

Inflow Area = 0.036 ac, 77.71% Impervious,  Inflow Depth > 4.10"    for  10-yr event
Inflow = 0.16 cfs @ 12.08 hrs,  Volume= 0.012 af
Outflow = 0.16 cfs @ 12.10 hrs,  Volume= 0.011 af,  Atten= 2%,  Lag= 0.9 min
Discarded = 0.00 cfs @ 12.10 hrs,  Volume= 0.003 af
Primary = 0.16 cfs @ 12.10 hrs,  Volume= 0.008 af
     Routed to Link 17L : POST-STATE

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 52.74' @ 12.10 hrs   Surf.Area= 177 sf   Storage= 95 cf

Plug-Flow detention time= 97.7 min calculated for 0.011 af (85% of inflow)
Center-of-Mass det. time= 34.3 min ( 812.6 - 778.3 )

Volume Invert Avail.Storage Storage Description

#1 52.00' 145 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

52.00 79 0 0
53.00 211 145 145

Device Routing     Invert Outlet Devices

#1 Discarded 52.00' 0.500 in/hr Exfiltration over Surface area   
#2 Primary 52.67' 3.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Discarded OutFlow  Max=0.00 cfs @ 12.10 hrs  HW=52.74'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.16 cfs @ 12.10 hrs  HW=52.74'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.16 cfs @ 0.73 fps)
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Pond 16P: RAIN GARDEN

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.036 ac

Peak Elev=52.74'

Storage=95 cf

0.16 cfs

0.16 cfs

0.00 cfs

0.16 cfs
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Summary for Pond 20P: INFILTRATION

Inflow Area = 0.035 ac,100.00% Impervious,  Inflow Depth > 4.66"    for  10-yr event
Inflow = 0.17 cfs @ 12.08 hrs,  Volume= 0.014 af
Outflow = 0.02 cfs @ 11.52 hrs,  Volume= 0.014 af,  Atten= 89%,  Lag= 0.0 min
Discarded = 0.02 cfs @ 11.52 hrs,  Volume= 0.014 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 53.38' @ 12.77 hrs   Surf.Area= 1,520 sf   Storage= 192 cf

Plug-Flow detention time= 72.3 min calculated for 0.014 af (100% of inflow)
Center-of-Mass det. time= 71.8 min ( 819.6 - 747.8 )

Volume Invert Avail.Storage Storage Description

#1 53.00' 502 cf Custom Stage Data (Prismatic) Listed below (Recalc)
1,520 cf Overall  x 33.0% Voids

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

53.00 1,520 0 0
54.00 1,520 1,520 1,520

Device Routing     Invert Outlet Devices

#1 Discarded 53.00' 0.500 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.02 cfs @ 11.52 hrs  HW=53.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)
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Pond 20P: INFILTRATION

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=0.035 ac

Peak Elev=53.38'

Storage=192 cf

0.17 cfs

0.02 cfs
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Summary for Link 17L: POST-STATE

Inflow Area = 0.278 ac, 85.17% Impervious,  Inflow Depth > 4.09"    for  10-yr event
Inflow = 1.28 cfs @ 12.09 hrs,  Volume= 0.095 af
Primary = 1.28 cfs @ 12.09 hrs,  Volume= 0.095 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Link 17L: POST-STATE

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.278 ac
1.28 cfs

1.28 cfs
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=12,106 sf   100.00% Impervious   Runoff Depth>5.86"Subcatchment 6S: PRE-STATE
   Tc=6.0 min   CN=98   Runoff=1.66 cfs  0.136 af

Runoff Area=10,527 sf   86.29% Impervious   Runoff Depth>5.51"Subcatchment 13S: POST-UNC
   Tc=6.0 min   CN=95   Runoff=1.41 cfs  0.111 af

Runoff Area=1,579 sf   77.71% Impervious   Runoff Depth>5.28"Subcatchment 15S: ROOF PORTION
   Tc=6.0 min   CN=93   Runoff=0.21 cfs  0.016 af

Runoff Area=1,646 sf   36.63% Impervious   Runoff Depth>4.18"Subcatchment 18S: PRE-REAR
   Tc=6.0 min   CN=83   Runoff=0.18 cfs  0.013 af

Runoff Area=1,520 sf   100.00% Impervious   Runoff Depth>5.86"Subcatchment 19S: PERM PAVE
   Tc=6.0 min   CN=98   Runoff=0.21 cfs  0.017 af

Runoff Area=126 sf   100.00% Impervious   Runoff Depth>5.86"Subcatchment 21S: REAR-UNC
   Tc=6.0 min   CN=98   Runoff=0.02 cfs  0.001 af

Peak Elev=52.76'  Storage=97 cf   Inflow=0.21 cfs  0.016 afPond 16P: RAIN GARDEN
   Discarded=0.00 cfs  0.003 af   Primary=0.20 cfs  0.011 af   Outflow=0.20 cfs  0.014 af

Peak Elev=53.52'  Storage=263 cf   Inflow=0.21 cfs  0.017 afPond 20P: INFILTRATION
   Outflow=0.02 cfs  0.017 af

   Inflow=1.61 cfs  0.122 afLink 17L: POST-STATE
   Primary=1.61 cfs  0.122 af

Total Runoff Area = 0.631 ac   Runoff Volume = 0.294 af   Average Runoff Depth = 5.59"
10.32% Pervious = 0.065 ac     89.68% Impervious = 0.566 ac
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Summary for Subcatchment 6S: PRE-STATE

Runoff = 1.66 cfs @ 12.08 hrs,  Volume= 0.136 af,  Depth> 5.86"
     Routed to nonexistent node 2P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  25-yr Rainfall=6.10"

Area (sf) CN Description

5,533 98 Roofs, HSG C
6,573 98 Paved parking, HSG C

12,106 98 Weighted Average
12,106 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 6S: PRE-STATE

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-yr Rainfall=6.10"

Runoff Area=12,106 sf

Runoff Volume=0.136 af

Runoff Depth>5.86"

Tc=6.0 min

CN=98

1.66 cfs
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Summary for Subcatchment 13S: POST-UNC

Runoff = 1.41 cfs @ 12.08 hrs,  Volume= 0.111 af,  Depth> 5.51"
     Routed to Link 17L : POST-STATE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  25-yr Rainfall=6.10"

Area (sf) CN Description

4,306 98 Roofs, HSG C
1,443 74 >75% Grass cover, Good, HSG C
4,778 98 Paved parking, HSG C

10,527 95 Weighted Average
1,443 74 13.71% Pervious Area
9,084 98 86.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 1

Subcatchment 13S: POST-UNC

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-yr Rainfall=6.10"

Runoff Area=10,527 sf

Runoff Volume=0.111 af

Runoff Depth>5.51"

Tc=6.0 min

CN=95

1.41 cfs
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Summary for Subcatchment 15S: ROOF PORTION

Runoff = 0.21 cfs @ 12.08 hrs,  Volume= 0.016 af,  Depth> 5.28"
     Routed to Pond 16P : RAIN GARDEN

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  25-yr Rainfall=6.10"

Area (sf) CN Description

1,227 98 Roofs, HSG C
352 74 >75% Grass cover, Good, HSG C

1,579 93 Weighted Average
352 74 22.29% Pervious Area

1,227 98 77.71% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 15S: ROOF PORTION

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-yr Rainfall=6.10"

Runoff Area=1,579 sf

Runoff Volume=0.016 af

Runoff Depth>5.28"

Tc=6.0 min

CN=93

0.21 cfs
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Summary for Subcatchment 18S: PRE-REAR

Runoff = 0.18 cfs @ 12.09 hrs,  Volume= 0.013 af,  Depth> 4.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  25-yr Rainfall=6.10"

Area (sf) CN Description

1,043 74 >75% Grass cover, Good, HSG C
603 98 Paved parking, HSG C

1,646 83 Weighted Average
1,043 74 63.37% Pervious Area

603 98 36.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 18S: PRE-REAR

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-yr Rainfall=6.10"

Runoff Area=1,646 sf

Runoff Volume=0.013 af

Runoff Depth>4.18"

Tc=6.0 min

CN=83

0.18 cfs

Item B1.



Type III 24-hr  25-yr Rainfall=6.10"151 STATE
  Printed  8/22/2024Prepared by Principe Engineering, Inc

Page 35HydroCAD® 10.20-5b  s/n 08247  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 19S: PERM PAVE

Runoff = 0.21 cfs @ 12.08 hrs,  Volume= 0.017 af,  Depth> 5.86"
     Routed to Pond 20P : INFILTRATION

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  25-yr Rainfall=6.10"

Area (sf) CN Description

1,520 98 Paved parking, HSG C

1,520 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 19S: PERM PAVE

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-yr Rainfall=6.10"

Runoff Area=1,520 sf

Runoff Volume=0.017 af

Runoff Depth>5.86"

Tc=6.0 min

CN=98

0.21 cfs
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Summary for Subcatchment 21S: REAR-UNC

Runoff = 0.02 cfs @ 12.08 hrs,  Volume= 0.001 af,  Depth> 5.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  25-yr Rainfall=6.10"

Area (sf) CN Description

126 98 Paved parking, HSG C

126 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 21S: REAR-UNC

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

25-yr Rainfall=6.10"

Runoff Area=126 sf

Runoff Volume=0.001 af

Runoff Depth>5.86"

Tc=6.0 min

CN=98

0.02 cfs
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Summary for Pond 16P: RAIN GARDEN

Inflow Area = 0.036 ac, 77.71% Impervious,  Inflow Depth > 5.28"    for  25-yr event
Inflow = 0.21 cfs @ 12.08 hrs,  Volume= 0.016 af
Outflow = 0.20 cfs @ 12.10 hrs,  Volume= 0.014 af,  Atten= 2%,  Lag= 0.9 min
Discarded = 0.00 cfs @ 12.10 hrs,  Volume= 0.003 af
Primary = 0.20 cfs @ 12.10 hrs,  Volume= 0.011 af
     Routed to Link 17L : POST-STATE

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 52.76' @ 12.10 hrs   Surf.Area= 179 sf   Storage= 97 cf

Plug-Flow detention time= 85.0 min calculated for 0.014 af (88% of inflow)
Center-of-Mass det. time= 30.2 min ( 802.2 - 772.0 )

Volume Invert Avail.Storage Storage Description

#1 52.00' 145 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

52.00 79 0 0
53.00 211 145 145

Device Routing     Invert Outlet Devices

#1 Discarded 52.00' 0.500 in/hr Exfiltration over Surface area   
#2 Primary 52.67' 3.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Discarded OutFlow  Max=0.00 cfs @ 12.10 hrs  HW=52.76'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.20 cfs @ 12.10 hrs  HW=52.76'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.20 cfs @ 0.79 fps)
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Pond 16P: RAIN GARDEN

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.036 ac

Peak Elev=52.76'

Storage=97 cf

0.21 cfs

0.20 cfs

0.00 cfs

0.20 cfs
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Summary for Pond 20P: INFILTRATION

Inflow Area = 0.035 ac,100.00% Impervious,  Inflow Depth > 5.86"    for  25-yr event
Inflow = 0.21 cfs @ 12.08 hrs,  Volume= 0.017 af
Outflow = 0.02 cfs @ 11.28 hrs,  Volume= 0.017 af,  Atten= 92%,  Lag= 0.0 min
Discarded = 0.02 cfs @ 11.28 hrs,  Volume= 0.017 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 53.52' @ 12.99 hrs   Surf.Area= 1,520 sf   Storage= 263 cf

Plug-Flow detention time= 105.4 min calculated for 0.017 af (100% of inflow)
Center-of-Mass det. time= 104.8 min ( 849.2 - 744.4 )

Volume Invert Avail.Storage Storage Description

#1 53.00' 502 cf Custom Stage Data (Prismatic) Listed below (Recalc)
1,520 cf Overall  x 33.0% Voids

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

53.00 1,520 0 0
54.00 1,520 1,520 1,520

Device Routing     Invert Outlet Devices

#1 Discarded 53.00' 0.500 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.02 cfs @ 11.28 hrs  HW=53.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)
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Pond 20P: INFILTRATION

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=0.035 ac

Peak Elev=53.52'

Storage=263 cf

0.21 cfs

0.02 cfs
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Summary for Link 17L: POST-STATE

Inflow Area = 0.278 ac, 85.17% Impervious,  Inflow Depth > 5.27"    for  25-yr event
Inflow = 1.61 cfs @ 12.09 hrs,  Volume= 0.122 af
Primary = 1.61 cfs @ 12.09 hrs,  Volume= 0.122 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Link 17L: POST-STATE

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.278 ac
1.61 cfs

1.61 cfs
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=12,106 sf   100.00% Impervious   Runoff Depth>8.45"Subcatchment 6S: PRE-STATE
   Tc=6.0 min   CN=98   Runoff=2.37 cfs  0.196 af

Runoff Area=10,527 sf   86.29% Impervious   Runoff Depth>8.09"Subcatchment 13S: POST-UNC
   Tc=6.0 min   CN=95   Runoff=2.04 cfs  0.163 af

Runoff Area=1,579 sf   77.71% Impervious   Runoff Depth>7.85"Subcatchment 15S: ROOF PORTION
   Tc=6.0 min   CN=93   Runoff=0.30 cfs  0.024 af

Runoff Area=1,646 sf   36.63% Impervious   Runoff Depth>6.64"Subcatchment 18S: PRE-REAR
   Tc=6.0 min   CN=83   Runoff=0.28 cfs  0.021 af

Runoff Area=1,520 sf   100.00% Impervious   Runoff Depth>8.45"Subcatchment 19S: PERM PAVE
   Tc=6.0 min   CN=98   Runoff=0.30 cfs  0.025 af

Runoff Area=126 sf   100.00% Impervious   Runoff Depth>8.45"Subcatchment 21S: REAR-UNC
   Tc=6.0 min   CN=98   Runoff=0.02 cfs  0.002 af

Peak Elev=52.78'  Storage=102 cf   Inflow=0.30 cfs  0.024 afPond 16P: RAIN GARDEN
   Discarded=0.00 cfs  0.003 af   Primary=0.30 cfs  0.019 af   Outflow=0.30 cfs  0.022 af

Peak Elev=53.87'  Storage=438 cf   Inflow=0.30 cfs  0.025 afPond 20P: INFILTRATION
   Outflow=0.02 cfs  0.024 af

   Inflow=2.33 cfs  0.182 afLink 17L: POST-STATE
   Primary=2.33 cfs  0.182 af

Total Runoff Area = 0.631 ac   Runoff Volume = 0.430 af   Average Runoff Depth = 8.17"
10.32% Pervious = 0.065 ac     89.68% Impervious = 0.566 ac
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Summary for Subcatchment 6S: PRE-STATE

Runoff = 2.37 cfs @ 12.08 hrs,  Volume= 0.196 af,  Depth> 8.45"
     Routed to nonexistent node 2P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  100-yr Rainfall=8.70"

Area (sf) CN Description

5,533 98 Roofs, HSG C
6,573 98 Paved parking, HSG C

12,106 98 Weighted Average
12,106 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 6S: PRE-STATE

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-yr Rainfall=8.70"

Runoff Area=12,106 sf

Runoff Volume=0.196 af

Runoff Depth>8.45"

Tc=6.0 min

CN=98

2.37 cfs
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Summary for Subcatchment 13S: POST-UNC

Runoff = 2.04 cfs @ 12.08 hrs,  Volume= 0.163 af,  Depth> 8.09"
     Routed to Link 17L : POST-STATE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  100-yr Rainfall=8.70"

Area (sf) CN Description

4,306 98 Roofs, HSG C
1,443 74 >75% Grass cover, Good, HSG C
4,778 98 Paved parking, HSG C

10,527 95 Weighted Average
1,443 74 13.71% Pervious Area
9,084 98 86.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 1

Subcatchment 13S: POST-UNC

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-yr Rainfall=8.70"

Runoff Area=10,527 sf

Runoff Volume=0.163 af

Runoff Depth>8.09"

Tc=6.0 min

CN=95

2.04 cfs
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Summary for Subcatchment 15S: ROOF PORTION

Runoff = 0.30 cfs @ 12.08 hrs,  Volume= 0.024 af,  Depth> 7.85"
     Routed to Pond 16P : RAIN GARDEN

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  100-yr Rainfall=8.70"

Area (sf) CN Description

1,227 98 Roofs, HSG C
352 74 >75% Grass cover, Good, HSG C

1,579 93 Weighted Average
352 74 22.29% Pervious Area

1,227 98 77.71% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 15S: ROOF PORTION

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-yr Rainfall=8.70"

Runoff Area=1,579 sf

Runoff Volume=0.024 af

Runoff Depth>7.85"

Tc=6.0 min

CN=93

0.30 cfs
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Summary for Subcatchment 18S: PRE-REAR

Runoff = 0.28 cfs @ 12.09 hrs,  Volume= 0.021 af,  Depth> 6.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  100-yr Rainfall=8.70"

Area (sf) CN Description

1,043 74 >75% Grass cover, Good, HSG C
603 98 Paved parking, HSG C

1,646 83 Weighted Average
1,043 74 63.37% Pervious Area

603 98 36.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 18S: PRE-REAR

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-yr Rainfall=8.70"

Runoff Area=1,646 sf

Runoff Volume=0.021 af

Runoff Depth>6.64"

Tc=6.0 min

CN=83

0.28 cfs
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Summary for Subcatchment 19S: PERM PAVE

Runoff = 0.30 cfs @ 12.08 hrs,  Volume= 0.025 af,  Depth> 8.45"
     Routed to Pond 20P : INFILTRATION

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  100-yr Rainfall=8.70"

Area (sf) CN Description

1,520 98 Paved parking, HSG C

1,520 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 19S: PERM PAVE

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-yr Rainfall=8.70"

Runoff Area=1,520 sf

Runoff Volume=0.025 af

Runoff Depth>8.45"

Tc=6.0 min

CN=98

0.30 cfs
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Summary for Subcatchment 21S: REAR-UNC

Runoff = 0.02 cfs @ 12.08 hrs,  Volume= 0.002 af,  Depth> 8.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  100-yr Rainfall=8.70"

Area (sf) CN Description

126 98 Paved parking, HSG C

126 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 21S: REAR-UNC

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-yr Rainfall=8.70"

Runoff Area=126 sf

Runoff Volume=0.002 af

Runoff Depth>8.45"

Tc=6.0 min

CN=98

0.02 cfs
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Summary for Pond 16P: RAIN GARDEN

Inflow Area = 0.036 ac, 77.71% Impervious,  Inflow Depth > 7.85"    for  100-yr event
Inflow = 0.30 cfs @ 12.08 hrs,  Volume= 0.024 af
Outflow = 0.30 cfs @ 12.10 hrs,  Volume= 0.022 af,  Atten= 1%,  Lag= 0.8 min
Discarded = 0.00 cfs @ 12.10 hrs,  Volume= 0.003 af
Primary = 0.30 cfs @ 12.10 hrs,  Volume= 0.019 af
     Routed to Link 17L : POST-STATE

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 52.78' @ 12.10 hrs   Surf.Area= 182 sf   Storage= 102 cf

Plug-Flow detention time= 68.3 min calculated for 0.022 af (92% of inflow)
Center-of-Mass det. time= 26.9 min ( 789.6 - 762.8 )

Volume Invert Avail.Storage Storage Description

#1 52.00' 145 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

52.00 79 0 0
53.00 211 145 145

Device Routing     Invert Outlet Devices

#1 Discarded 52.00' 0.500 in/hr Exfiltration over Surface area   
#2 Primary 52.67' 3.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Discarded OutFlow  Max=0.00 cfs @ 12.10 hrs  HW=52.78'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.30 cfs @ 12.10 hrs  HW=52.78'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.30 cfs @ 0.89 fps)
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Pond 16P: RAIN GARDEN

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=0.036 ac

Peak Elev=52.78'

Storage=102 cf

0.30 cfs

0.30 cfs

0.00 cfs

0.30 cfs
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Summary for Pond 20P: INFILTRATION

Inflow Area = 0.035 ac,100.00% Impervious,  Inflow Depth > 8.45"    for  100-yr event
Inflow = 0.30 cfs @ 12.08 hrs,  Volume= 0.025 af
Outflow = 0.02 cfs @ 10.56 hrs,  Volume= 0.024 af,  Atten= 94%,  Lag= 0.0 min
Discarded = 0.02 cfs @ 10.56 hrs,  Volume= 0.024 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 53.87' @ 13.74 hrs   Surf.Area= 1,520 sf   Storage= 438 cf

Plug-Flow detention time= 195.0 min calculated for 0.024 af (98% of inflow)
Center-of-Mass det. time= 185.1 min ( 924.7 - 739.7 )

Volume Invert Avail.Storage Storage Description

#1 53.00' 502 cf Custom Stage Data (Prismatic) Listed below (Recalc)
1,520 cf Overall  x 33.0% Voids

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

53.00 1,520 0 0
54.00 1,520 1,520 1,520

Device Routing     Invert Outlet Devices

#1 Discarded 53.00' 0.500 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.02 cfs @ 10.56 hrs  HW=53.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)
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Pond 20P: INFILTRATION

Inflow
Discarded

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=0.035 ac

Peak Elev=53.87'

Storage=438 cf

0.30 cfs

0.02 cfs

Item B1.
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Summary for Link 17L: POST-STATE

Inflow Area = 0.278 ac, 85.17% Impervious,  Inflow Depth > 7.85"    for  100-yr event
Inflow = 2.33 cfs @ 12.09 hrs,  Volume= 0.182 af
Primary = 2.33 cfs @ 12.09 hrs,  Volume= 0.182 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Link 17L: POST-STATE

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

2

1

0

Inflow Area=0.278 ac
2.33 cfs

2.33 cfs
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Rhode Island Stormwater Design and Installation Standards Manual  Amended March 2015 
 

Permeable Pavement Operation, Maintenance, and 
Management Inspection Checklist 

 
Project: 
                                                                                                                                                        
Location:   
                                                                                                                                                       
Site Status: 
                                                                                                                                                        
Date:       
                                                                                                                                                  
Time:   
                                                                                                                                                      
Inspector:                                                                                                                                                         
 

 
MAINTENANCE ITEM 

 
SATISFACTORY / 
UNSATISFACTORY 

 
COMMENTS 

 
1.  Sediment and Debris Cleanout       (3 Months or Manufacturer’s Recommendation) 

 
Contributing area free of 
sediment and debris 

 
 

 
 

 
Contributing area stabilized 
and mown, with grass 
clippings removed 

  

 
Surface free of sediment 
and debris (e.g., mulch, 
leaves, trash, etc.) 

 
 

 
 

 
No signs of clogging (e.g., 
standing water) 

 
 

 
 

 
Surface does not require 
vacuuming 

 
 

 
 

 
2.  Dewatering    (Monthly) 

 
Permeable pavement 
dewaters between storms 

 
 

 
 

 
3.  Underdrain Outfall, if present        (Annual) 

 
No evidence of erosion 

 
 

 
 

 APPENDIX E:  GUIDANCE FOR DEVELOPING OPERATION AND 
MAINTENANCE PLANS  E-15 
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Rhode Island Stormwater Design and Installation Standards Manual  Amended March 2015 
 

 
MAINTENANCE ITEM 

 
SATISFACTORY / 
UNSATISFACTORY 

 
COMMENTS 

 
4.  Surface Repairs        (Annual) 

 
Surface has not been 
sealed 

 
 

 
 

 
No evidence of surface 
deterioration or spalling 

 
 

 
 

 
Surface (top and base 
course) does not need to 
be replaced 

 
 

 
 

 
Comments: 
 
 
 
 
 
Actions to be Taken: 
 
 
 
 
 

 
 
 
 
 

 APPENDIX E:  GUIDANCE FOR DEVELOPING OPERATION AND 
MAINTENANCE PLANS  E-16 
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RAIN GARDEN

20P

INFILTRATION

17L

POST-STATE

Routing Diagram for 151 STATE
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Subcat Reach Pond Link
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151 STATE
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.065 74 >75% Grass cover, Good, HSG C  (13S, 15S, 18S)

0.312 98 Paved parking, HSG C  (6S, 13S, 18S, 19S, 21S)

0.254 98 Roofs, HSG C  (6S, 13S, 15S)

0.631 96 TOTAL AREA
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151 STATE
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

0.631 HSG C 6S, 13S, 15S, 18S, 19S, 21S

0.000 HSG D

0.000 Other

0.631 TOTAL AREA
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151 STATE
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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

Subcatchment

Numbers

0.000 0.000 0.065 0.000 0.000 0.065 >75% Grass cover, Good 13S, 

15S, 

18S

0.000 0.000 0.312 0.000 0.000 0.312 Paved parking 6S, 

13S, 

18S, 

19S, 

21S

0.000 0.000 0.254 0.000 0.000 0.254 Roofs 6S, 

13S, 

15S

0.000 0.000 0.631 0.000 0.000 0.631 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.02 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious
Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=12,106 sf   100.00% Impervious   Runoff Depth>0.98"Subcatchment 6S: PRE-STATE
   Tc=6.0 min   CN=0/98   Runoff=0.30 cfs  0.023 af

Runoff Area=10,527 sf   86.29% Impervious   Runoff Depth>0.86"Subcatchment 13S: POST-UNC
   Tc=6.0 min   CN=74/98   Runoff=0.23 cfs  0.017 af

Runoff Area=1,579 sf   77.71% Impervious   Runoff Depth>0.78"Subcatchment 15S: ROOF PORTION
   Tc=6.0 min   CN=74/98   Runoff=0.03 cfs  0.002 af

Runoff Area=1,646 sf   36.63% Impervious   Runoff Depth>0.40"Subcatchment 18S: PRE-REAR
   Tc=6.0 min   CN=74/98   Runoff=0.02 cfs  0.001 af

Runoff Area=1,520 sf   100.00% Impervious   Runoff Depth>0.98"Subcatchment 19S: PERM PAVE
   Tc=6.0 min   CN=0/98   Runoff=0.04 cfs  0.003 af

Runoff Area=126 sf   100.00% Impervious   Runoff Depth>0.98"Subcatchment 21S: REAR-UNC
   Tc=6.0 min   CN=0/98   Runoff=0.00 cfs  0.000 af

Peak Elev=52.47'  Storage=52 cf   Inflow=0.03 cfs  0.002 afPond 16P: RAIN GARDEN
   Discarded=0.00 cfs  0.002 af   Primary=0.00 cfs  0.000 af   Outflow=0.00 cfs  0.002 af

Peak Elev=53.03'  Storage=15 cf   Inflow=0.04 cfs  0.003 afPond 20P: INFILTRATION
   Outflow=0.02 cfs  0.003 af

   Inflow=0.23 cfs  0.017 afLink 17L: POST-STATE
   Primary=0.23 cfs  0.017 af

Total Runoff Area = 0.631 ac   Runoff Volume = 0.047 af   Average Runoff Depth = 0.89"
10.32% Pervious = 0.065 ac     89.68% Impervious = 0.566 ac
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Summary for Subcatchment 6S: PRE-STATE

Runoff = 0.30 cfs @ 12.08 hrs,  Volume= 0.023 af,  Depth> 0.98"
     Routed to nonexistent node 2P

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  WQV Rainfall=1.20"

Area (sf) CN Description

5,533 98 Roofs, HSG C
6,573 98 Paved parking, HSG C

12,106 98 Weighted Average
12,106 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 6S: PRE-STATE

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr

WQV Rainfall=1.20"

Runoff Area=12,106 sf

Runoff Volume=0.023 af

Runoff Depth>0.98"

Tc=6.0 min

CN=0/98

0.30 cfs
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Summary for Subcatchment 13S: POST-UNC

Runoff = 0.23 cfs @ 12.08 hrs,  Volume= 0.017 af,  Depth> 0.86"
     Routed to Link 17L : POST-STATE

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  WQV Rainfall=1.20"

Area (sf) CN Description

4,306 98 Roofs, HSG C
1,443 74 >75% Grass cover, Good, HSG C
4,778 98 Paved parking, HSG C

10,527 95 Weighted Average
1,443 74 13.71% Pervious Area
9,084 98 86.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 1

Subcatchment 13S: POST-UNC

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.25

0.24
0.23
0.22

0.21
0.2

0.19

0.18
0.17
0.16

0.15
0.14
0.13

0.12
0.11
0.1

0.09
0.08

0.07
0.06
0.05

0.04
0.03
0.02

0.01
0

Type III 24-hr

WQV Rainfall=1.20"

Runoff Area=10,527 sf

Runoff Volume=0.017 af

Runoff Depth>0.86"

Tc=6.0 min

CN=74/98

0.23 cfs
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Summary for Subcatchment 15S: ROOF PORTION

Runoff = 0.03 cfs @ 12.08 hrs,  Volume= 0.002 af,  Depth> 0.78"
     Routed to Pond 16P : RAIN GARDEN

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  WQV Rainfall=1.20"

Area (sf) CN Description

1,227 98 Roofs, HSG C
352 74 >75% Grass cover, Good, HSG C

1,579 93 Weighted Average
352 74 22.29% Pervious Area

1,227 98 77.71% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 15S: ROOF PORTION

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type III 24-hr

WQV Rainfall=1.20"

Runoff Area=1,579 sf

Runoff Volume=0.002 af

Runoff Depth>0.78"

Tc=6.0 min

CN=74/98

0.03 cfs
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Summary for Subcatchment 18S: PRE-REAR

Runoff = 0.02 cfs @ 12.08 hrs,  Volume= 0.001 af,  Depth> 0.40"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  WQV Rainfall=1.20"

Area (sf) CN Description

1,043 74 >75% Grass cover, Good, HSG C
603 98 Paved parking, HSG C

1,646 83 Weighted Average
1,043 74 63.37% Pervious Area

603 98 36.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 18S: PRE-REAR

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.016

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Type III 24-hr

WQV Rainfall=1.20"

Runoff Area=1,646 sf

Runoff Volume=0.001 af

Runoff Depth>0.40"

Tc=6.0 min

CN=74/98

0.02 cfs
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Summary for Subcatchment 19S: PERM PAVE

Runoff = 0.04 cfs @ 12.08 hrs,  Volume= 0.003 af,  Depth> 0.98"
     Routed to Pond 20P : INFILTRATION

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  WQV Rainfall=1.20"

Area (sf) CN Description

1,520 98 Paved parking, HSG C

1,520 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 19S: PERM PAVE

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.042

0.04

0.038

0.036

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type III 24-hr

WQV Rainfall=1.20"

Runoff Area=1,520 sf

Runoff Volume=0.003 af

Runoff Depth>0.98"

Tc=6.0 min

CN=0/98

0.04 cfs

Item B1.



Type III 24-hr  WQV Rainfall=1.20"151 STATE
  Printed  8/22/2024Prepared by Principe Engineering, Inc

Page 11HydroCAD® 10.20-5b  s/n 08247  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 21S: REAR-UNC

Runoff = 0.00 cfs @ 12.08 hrs,  Volume= 0.000 af,  Depth> 0.98"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Type III 24-hr  WQV Rainfall=1.20"

Area (sf) CN Description

126 98 Paved parking, HSG C

126 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 21S: REAR-UNC

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.003

0.003

0.003

0.003

0.003

0.002

0.002

0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0

Type III 24-hr

WQV Rainfall=1.20"

Runoff Area=126 sf

Runoff Volume=0.000 af

Runoff Depth>0.98"

Tc=6.0 min

CN=0/98

0.00 cfs
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Summary for Pond 16P: RAIN GARDEN

Inflow Area = 0.036 ac, 77.71% Impervious,  Inflow Depth > 0.78"    for  WQV event
Inflow = 0.03 cfs @ 12.08 hrs,  Volume= 0.002 af
Outflow = 0.00 cfs @ 14.22 hrs,  Volume= 0.002 af,  Atten= 95%,  Lag= 127.8 min
Discarded = 0.00 cfs @ 14.22 hrs,  Volume= 0.002 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Link 17L : POST-STATE

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 52.47' @ 14.22 hrs   Surf.Area= 141 sf   Storage= 52 cf

Plug-Flow detention time= 271.6 min calculated for 0.002 af (78% of inflow)
Center-of-Mass det. time= 191.2 min ( 976.3 - 785.1 )

Volume Invert Avail.Storage Storage Description

#1 52.00' 145 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

52.00 79 0 0
53.00 211 145 145

Device Routing     Invert Outlet Devices

#1 Discarded 52.00' 0.500 in/hr Exfiltration over Surface area   
#2 Primary 52.67' 3.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Discarded OutFlow  Max=0.00 cfs @ 14.22 hrs  HW=52.47'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=52.00'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 16P: RAIN GARDEN
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Summary for Pond 20P: INFILTRATION

Inflow Area = 0.035 ac,100.00% Impervious,  Inflow Depth > 0.98"    for  WQV event
Inflow = 0.04 cfs @ 12.08 hrs,  Volume= 0.003 af
Outflow = 0.02 cfs @ 12.02 hrs,  Volume= 0.003 af,  Atten= 54%,  Lag= 0.0 min
Discarded = 0.02 cfs @ 12.02 hrs,  Volume= 0.003 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs
Peak Elev= 53.03' @ 12.25 hrs   Surf.Area= 1,520 sf   Storage= 15 cf

Plug-Flow detention time= 6.7 min calculated for 0.003 af (100% of inflow)
Center-of-Mass det. time= 6.1 min ( 787.6 - 781.5 )

Volume Invert Avail.Storage Storage Description

#1 53.00' 502 cf Custom Stage Data (Prismatic) Listed below (Recalc)
1,520 cf Overall  x 33.0% Voids

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

53.00 1,520 0 0
54.00 1,520 1,520 1,520

Device Routing     Invert Outlet Devices

#1 Discarded 53.00' 0.500 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.02 cfs @ 12.02 hrs  HW=53.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)
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Pond 20P: INFILTRATION
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0.04 cfs

0.02 cfs
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Summary for Link 17L: POST-STATE

Inflow Area = 0.278 ac, 85.17% Impervious,  Inflow Depth > 0.75"    for  WQV event
Inflow = 0.23 cfs @ 12.08 hrs,  Volume= 0.017 af
Primary = 0.23 cfs @ 12.08 hrs,  Volume= 0.017 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.02 hrs

Link 17L: POST-STATE
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In order to minimize the stormwater management system deterioration, the owner shall 
adhere to the following Operation and Maintenance Plan 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. 
 
Pavement Sweeping  
Pavement sweeping shall be conducted on a quarterly basis. Some debris collected from 
parking lots may be regulated as a hazardous waste. For these cases, debris must be disposed 
of in accordance with appropriate practice and applicable regulatory standards. Appendix A of 
the Rules and Regulations for Composting Facilities and Solid Waste Management Facilities, 
which is entitled “Management of Street Sweepings in Rhode Island,” shall be reviewed. For 
further information, contact the DEM Office of Waste Management. 
 
De-icing and Salt Storage 
De-icing and sanding operations are often necessary for safety during winter storms; however, 
the materials used create water quality problems. Use deicing chemicals and sand judiciously. 
The information in Table G-1 from Appendix G of the RISDISM shall be utilized when selecting a 
deicer. 
 
Permeable Paving 
A legally binding and enforceable maintenance agreement shall be executed between the 
facility owner and the responsible authority to ensure the following: Areas where infiltrating 
permeable pavement practices shall never serve as a sediment control device during site 
construction phase. Great care must be taken to prevent the permeable pavement area from 
compaction. Permeable paving surfaces require regular vacuum sweeping or hosing (minimum 
every three months or as recommended by manufacturer) to keep the surface from clogging. 
Maintenance frequency needs may be more or less depending on the traffic volume at the site. 
The use of sand and salt shall be minimized during the winter months. Permeable pavement 
areas shall not be repaved or resealed with impermeable materials. The permeable pavement 
area shall be inspected annually for deterioration or spalling.  
 
Snow Disposal  
Improper snow disposal can be a threat to public health and the environment. Disposal shall 
consider site selection, site preparation and maintenance, and emergency snow disposal 
locations and procedures. On this site, due to the limited area, all snow will be required to be 
removed and disposed of off-site in accordance with state and local regulations. Refer to DEM’s 
Snow Disposal Policy for more details on these topics.  
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Rain Garden/Bioretention Basin 
A legally binding and enforceable maintenance agreement shall be executed between the 
facility owner and the responsible authority to ensure the following: Silt/sediment shall be 
removed from the filter bed when the accumulation exceeds one inch. When the filtering 
capacity of the filter diminishes substantially (i.e., when water ponds on the surface of the filter 
bed for more than 48 hours), the top few inches of discolored material shall be removed and 
shall be replaced with fresh material. The removed sediments shall be disposed in an 
acceptable manner at an approved and permitted location.  
 
General Maintenance Notes 
For unique installations in extremely tight sites or redevelopment/infill projects where 
pretreatment strips have been downsized, enhanced maintenance shall be required through 
more frequent inspections, more frequent sediment removal, and enhanced landscape 
maintenance. 
 
During the six months immediately after construction, filter practices shall be inspected 
following at least the first two precipitation events of at least 1.0 inch to ensure that the 
systems are functioning properly. Thereafter, inspections shall be conducted on an annual basis 
and after storm events of greater than or equal the 1- year, 24-hour Type III precipitation event. 
 
 
 
 

 
 
 
 

APPENDIX: 
 
 
A. Checklists (Bioretention & Permeable Pavement) 
 
B. Maintenance Agreement 
 
C.       BMP Location Plan 
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