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MAP 113 LOT 6

"I CERTIFY THAT THIS PLAN HAS BEEN PREPARED IN ACCORDANCE WITH THE RHODE ISLAND
BOARD OF REGISTRATION OF PROFESSIONAL LAND SURVEYORS STANDARDS

"I CERTIFY THAT THIS PLAN HAS BEEN PREPARED IN ACCORDANCE WITH THE RULES AND
REGULATIONS OF THE REGISTERS OF DEEDS." THE CERTIFICATION SHOWN HEREON IS
INTENDED TO MEET REGISTRY OF DEEDS REQUIREMENTS AND IS NOT A CERTIFICATION TO
THE TITLE OR OWNERSHIP OF THE LAND SHOWN.

"I  HEREBY CERTIFY THAT THE ACTUAL SURVEY WAS MADE ON THE GROUND IN
ACCORDANCE WITH TOWN OF MIDDLETOWN PLANNING BOARD AND STATE STANDARDS.

____________________________________________________________________________
PROFESSIONAL LAND SURVEYOR                                               DATE

OAKVIE
W TERR

ACE

SUBJECT TO A COVENANT DULY EXECUTED DATED THE _______ DAY OF ________, _______, RUNNING WITH THE
LAND, TO BE DULY RECORDED BY OR FOR THE OWNER OF RECORD. THIS PLAN IS SUBJECT TO ALL CONDITIONS OF
THE MIDDLETOWN PLANNING BOARD CERTIFICATE OF ACTION DATED ____________ FILED WITH THE
MIDDLETOWN TOWN CLERK ON ____________ AND HEREWITH RECORDED AS A PART OF THIS PLAN.

I HEREBY CERTIFY THAT THERE HAS BEEN NO APPEAL TAKEN TO THIS PLANNING BOARD ACTION DURING THE 20
DAY STATUTORY APPEAL PERIOD.
DATE:_________ ____
TOWN CLERK, TOWN OF MIDDLETOWN  _______________________________________
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Preliminary Plan
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"West House II - Affordable Senior Housing"
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General Notes:
1. LOT SHOWN IS DESIGNATED AS LOT 6 ON MIDDLETOWN ASSESSORS MAP 113

2. ZONING DISTRICT: OB - OFFICE BUSINESS

3. OWNER OF RECORD: - WEST HOUSE CORPORATION

C/O PHOENIX PROP MGMT INC.

WARWICK RI, 02886

BOOK 0398 PAGE 234

4. SITE IS NOT LOCATED IN FEMA FLOOD ZONE (AREA OF MINIMAL FLOOD HAZARD) AS SHOWN ON FIRM PANEL
44005C 0093 J EFFECTIVE ON SEPTEMBER 4, 2013.

Dimensional Zoning Requirements:
Office Business - OB - Zoning District - Multifamily Dwelling Structure

REQUIRED

MINIMUM AREA = 40,000 S.F.

MINIMUM FRONTAGE = 150'

MINIMUM FRONT YARD SETBACK = 25'

MINIMUM SIDE YARD SETBACK = 25'

MINIMUM REAR YARD SETBACK = 40'

MAXIMUM BUILDING HEIGHT = 35'

Certification:
THIS SURVEY HAS BEEN CONDUCTED AND THE PLAN PREPARED PURSUANT TO SECTION 9 OF THE RULES AND
REGULATIONS ADOPTED BY THE RHODE ISLAND BOARD OF REGISTRATION FOR PROFESSIONAL LAND SURVEYORS
ON NOVEMBER 25, 2015 AS FOLLOWS:

TYPE OF SURVEY:  COMPREHENSIVE BOUNDARY MEASUREMENT SPECIFICATION: CLASS I

TYPE OF SURVEY:  DATA ACCUMULATION SURVEY MEASUREMENT SPECIFICATION: CLASS III

VERTICAL MEASUREMENT SPECIFICATION: V-3      TOPOGRAPHIC ACCURACY CLASS: T-2

THE PURPOSE FOR THE CONDUCT OF THE SURVEY AND FOR PREPARATION OF THE PLAT IS AS FOLLOWS:

1. TO REPORT A PROFESSIONAL OPINION REGARDING THE LOCATION OF PROPERTY BOUNDARIES.

2. TO DEPICT AND REPORT THE RELATIVE POSITIONS OF EXISTING PHYSICAL OBJECTS AND EXISTING SITE 
CONDITIONS.

3. TO CREATE AN EXISTING CONDITIONS BASE PLAN FOR CONTEMPLATION OF DESIGNED CONSTRUCTION OR
OTHER IMPROVEMENTS TO THE SITE.

MARC NYBERG, PLS REGISTERED PROFESSIONAL LAND SURVEYOR       /        DATE

RHODE ISLAND PLS NO: 1797  RHODE ISLAND C.O.A. NO.: LS.000A468.COA PAUL D. CARLSON

REGISTERED
PROFESSIONAL ENGINEER

CIVIL

No.                      7142

PAUL D. CARLSON

REGISTERED
PROFESSIONAL ENGINEER

CIVIL

No.                      7142

MARC N. NYBERG

PROFESSIONAL
LAND SURVEYOR

No.                      1797

2/16/2022

1 OCT. 22, 2021 ADDRESSING APPLICATION INCOMPLETE LETTER

2 DEC. 7, 2021 ADDRESS TRC & CONS. COMM. COMMENTS

3 DEC. 20, 2021 LIHTC APPLICATION

4 JAN. 19 2022 PRELIMINARY APPLICATION

5 FEB 8, 2022 DEM APPLICATION

6 FEB 16, 2022 PRELIMINARY APPLICATION RESUBMISSION
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Location (not to scale) Map

LOCUS

General Notes:
1. LOT SHOWN IS DESIGNATED AS LOT 6 ON MIDDLETOWN ASSESSORS MAP 113

2. ZONING DISTRICT: OB - OFFICE BUSINESS

3. OWNER OF RECORD: - WEST HOUSE CORPORATION

C/O PHOENIX PROP MGMT INC.

WARWICK RI, 02886

BOOK 0398 PAGE 234

4. SITE IS NOT LOCATED IN FEMA FLOOD ZONE (AREA OF MINIMAL FLOOD HAZARD) AS SHOWN ON FIRM
PANEL 44005C 0093 J EFFECTIVE ON SEPTEMBER 4, 2013.

Site Context Map Legend:

PARCEL OF INTEREST: 

WETLANDS:

SURFACE WATERS:

WATER PROTECTION DISTRICT 1:

CONSERVATION LAND:

ROADS:

LOWEREAST PASSAGE

WATERSHED:

AQUIDNECK ISLAND - FRONTAL

ATLANTIC OCEAN WATERSHED:

SAKONNET RIVER

WATERSHED: 
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BOOK 02886 PAGE 4353
AREA = 200,689 ± S.F.
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MAP 113 LOT 15
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LOCUS

General Notes:
1. LOT SHOWN IS DESIGNATED AS LOT 6 ON MIDDLETOWN ASSESSORS MAP 113

2. ZONING DISTRICT: OB - OFFICE BUSINESS

3. OWNER OF RECORD: - WEST HOUSE CORPORATION

C/O PHOENIX PROP MGMT INC.

WARWICK RI, 02886

BOOK 0398 PAGE 234

4. SITE IS NOT LOCATED IN FEMA FLOOD ZONE (AREA OF MINIMAL FLOOD HAZARD) AS SHOWN ON FIRM PANEL 44005C 0093 J
EFFECTIVE ON SEPTEMBER 4, 2013.

Dimensional Zoning Requirements:
Office Business - OB - Zoning District - Multifamily Dwelling Structure

REQUIRED EXISTING

MINIMUM AREA = 40,000 S.F. 200,689

MINIMUM FRONTAGE = 150' = 203.3'

MINIMUM FRONT YARD SETBACK = 25' = 199.9'

MINIMUM SIDE YARD SETBACK = 25' = 72.4'

MINIMUM REAR YARD SETBACK = 40' = 20.1'

MAXIMUM BUILDING HEIGHT = 35' = 38'

MAXIMUM % COVERAGE

PRINCIPAL & ACCESSORY  = 30% = 13%

IMPERVIOUS AREA = N/A = 57%

Reference Plans:
1. AS-BUILT SURVEY PLAN - "THE WEST HOUSE CORPORATION" BY NARRAGANSETT ENGINEERING INC.; DATED AUGUST 26, 1997

Natural Resource Inventory:
1. THE SITE IS CLASSIFIED UNDER THE RHODE ISLAND DEPARTMENT OF ENVIRONMENTAL MANAGEMENT AS THE AQUIDNECK

ISLAND-FRONTAL ATLANTIC OCEAN WATERSHED. THE GROUNDWATER IN THIS AREA IS CLASSIFIED AS GA. BAILEY BROOK
(ID NUMBER RI0007035R-01) LOCATED APPROXIMATELY 2,200 FEET AWAY, THIS IS A FRESHWATER CLASS AA BODY OF
WATER. IMPAIRMENTS CATEGORY 5, IMPAIRMENTS ARE AS FOLLOWS: ENTEROCOCCUS, PHOSPHORUS, TOTAL LEAD. THE SITE
IS LOCATED IN THE WATER PROTECTION DISTRICT 2.

2. THE SITE IS LOCATED APPROXIMATELY 0.5 MILES AWAY FROM THE NEAREST 100-YEAR FLOOD PLAIN.

3. THE SITE DOES NOT CONTAIN ANY NATURAL HERITAGE SITES, UNFRAGMENTED FOREST TRACKS, PRIME FARMLAND SOILS,
LAND IN ACTIVE AGRICULTURAL USE, OR ANY STATE, REGIONAL, OR COMMUNITY GREENWAYS.

Certification:
THIS SURVEY HAS BEEN CONDUCTED AND THE PLAN PREPARED PURSUANT TO SECTION 9 OF THE RULES AND REGULATIONS
ADOPTED BY THE RHODE ISLAND BOARD OF REGISTRATION FOR PROFESSIONAL LAND SURVEYORS ON NOVEMBER 25, 2015 AS
FOLLOWS:

TYPE OF SURVEY:  COMPREHENSIVE BOUNDARY MEASUREMENT SPECIFICATION: CLASS I

TYPE OF SURVEY:  DATA ACCUMULATION SURVEY MEASUREMENT SPECIFICATION: CLASS III

VERTICAL MEASUREMENT SPECIFICATION: V-3      TOPOGRAPHIC ACCURACY CLASS: T-2

THE PURPOSE FOR THE CONDUCT OF THE SURVEY AND FOR PREPARATION OF THE PLAT IS AS FOLLOWS:

1. TO REPORT A PROFESSIONAL OPINION REGARDING THE LOCATION OF PROPERTY BOUNDARIES.

2. TO DEPICT AND REPORT THE RELATIVE POSITIONS OF EXISTING PHYSICAL OBJECTS AND EXISTING SITE CONDITIONS.

3. TO CREATE AN EXISTING CONDITIONS BASE PLAN FOR CONTEMPLATION OF DESIGNED CONSTRUCTION OR OTHER
IMPROVEMENTS TO THE SITE.

MARC NYBERG, PLS REGISTERED PROFESSIONAL LAND SURVEYOR       /        DATE

RHODE ISLAND PLS NO: 1797  RHODE ISLAND C.O.A. NO.: LS.000A468.COA
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CONSTRUCTION ON THIS LAND IS SUBJECT TO ANY
EASEMENTS, RIGHTS-OF-WAY, RESTRICTIONS,
RESERVATIONS, OR OTHER LIMITATIONS WHICH MAY BE
REVEALED BY AN EXAMINATION OF THE TITLE.

UTILITIES ARE PLOTTED FROM FIELD LOCATION AND
ANY RECORD INFORMATION AVAILABLE, AND SHOULD BE
CONSIDERED APPROXIMATE. OTHER UTILITIES MAY
EXIST WHICH ARE NOT EVIDENT OR FOR WHICH RECORD
INFORMATION WAS NOT AVAILABLE.  CONTRACTORS
MUST CONTACT ALL UTILITY COMPANIES BEFORE
EXCAVATING AND DRILLING.  ALSO, CALL "DIG-SAFE" AT
1(888)344-7233 {1(888)DIG-SAFE}.
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Location (not to scale) Map

LOCUS

General Notes:
1. LOT SHOWN IS DESIGNATED AS LOT 6 ON MIDDLETOWN ASSESSORS MAP 113

2. ZONING DISTRICT: OB - OFFICE BUSINESS

3. OWNER OF RECORD: - WEST HOUSE CORPORATION

C/O PHOENIX PROP MGMT INC.

WARWICK RI, 02886

BOOK 0398 PAGE 234

4. SITE IS NOT LOCATED IN FEMA FLOOD ZONE (AREA OF MINIMAL FLOOD HAZARD) AS SHOWN ON FIRM
PANEL 44005C 0093 J EFFECTIVE ON SEPTEMBER 4, 2013.

Dimensional Zoning Requirements:
Office Business - OB - Zoning District - Multifamily Dwelling Structure

REQUIRED PROPOSED

MINIMUM AREA = 40,000 S.F. 200,689 S.F.

MINIMUM FRONTAGE = 150' 203.26'

MINIMUM FRONT YARD SETBACK = 25' 38.94'

MINIMUM SIDE YARD SETBACK = 25' 52.73'

MINIMUM REAR YARD SETBACK = 40' 99.37'

MAXIMUM BUILDING HEIGHT = 35' 40'

MAXIMUM BUILDING COVERAGE = 30% 21%

Parking Breakdown:
· SEC. 1304  - MINIMUM AND MAXIMUM OFF-STREET PARKING REQUIREMENTS FOR "ELDERLY HOUSING": ONE

SPACE FOR EACH DWELLING UNIT.

DWELLING UNITS: 50 (WEST HOUSE 1) + 54 (WEST HOUSE 2) = 104 UNITS TOTAL

CODE REQUIREMENTS:

104  UNITS * 1 SPACE
1 UNIT  = 104 PARKING SPACES

REQUIRED: 104 PARKING SPACES

PROPOSED: 77 PARKING SPACES

HANDICAPPED SPACE REQUIREMENTS:

104 PARKING SPACES * 1 HANDICAPPED SPACE
25 PARKING SPACES  = 5 HANDICAPPED PARKING SPACE

REQUIRED: 5 HANDICAPPED PARKING SPACES

PROPOSED: 22 HANDICAPPED PARKING SPACE
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LOCUS

General Notes:
1. LOT SHOWN IS DESIGNATED AS LOT 6 ON MIDDLETOWN ASSESSORS MAP 113

2. ZONING DISTRICT: OB - OFFICE BUSINESS

3. OWNER OF RECORD: - WEST HOUSE CORPORATION

C/O PHOENIX PROP MGMT INC.

WARWICK RI, 02886

BOOK 0398 PAGE 234

4. SITE IS NOT LOCATED IN FEMA FLOOD ZONE (AREA OF MINIMAL FLOOD HAZARD) AS SHOWN ON FIRM
PANEL 44005C 0093 J EFFECTIVE ON SEPTEMBER 4, 2013.

Dimensional Zoning Requirements:
Office Business - OB - Zoning District - Multifamily Dwelling Structure

REQUIRED PROPOSED

MINIMUM AREA = 40,000 S.F. 200,689 S.F.

MINIMUM FRONTAGE = 150' 203.26'

MINIMUM FRONT YARD SETBACK = 25' 38.94'

MINIMUM SIDE YARD SETBACK = 25' 52.73'

MINIMUM REAR YARD SETBACK = 40' 99.37'

MAXIMUM BUILDING HEIGHT = 35' 40'

MAXIMUM BUILDING COVERAGE = 30% 21%

Disclaimer:
ELEVATIONS ASSOCIATED WITH ALL CULTEC UNITS, STORMCEPTORS, CATCH BASINS, MAN HOLES, AND OTHER
DRAINAGE RELATED STRUCTURES ARE SUBJECT TO CHANGE AFTER THE COMPLETION OF A ON SITE SOIL
ANALYSIS.

Drainage Soil Evaluiations:

glfs
-

36 - 132
0  - 36

C
HTM

10YR5/2
-

36" & 48", few in roots
- -

redox in roots not due to gwt

DEEP OBSERVATION HOLE LOG
Soil Texture (USDA)

TH1
Depth (in.) Horizon Color Redox Other (Consistency, Structure, etc.)

11-10-2021

MICHAEL S. FARIAPERFORMED BY:

ESTIMATED GROUND WATER: >132", NO WEEPING, NO STANDING

#, Date

glfms
-

36 - 132
0  - 36

C
HTM

10YR5/1
-

-
- -

no redox found
TH2

11-10-2021
ESTIMATED GROUND WATER: >132", NO WEEPING, NO STANDING

glfs = gravelly loamy fine sand

glfms = gravelly loamy fine medium sand

PAUL D. CARLSON

REGISTERED
PROFESSIONAL ENGINEER

CIVIL

No.                      7142

Handicapped Grading Blowup (A)

Handicapped Grading Blowup (B)

Drainage Structure Elevation Table
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BLDG HEIGHT ZZ
= 182.35

BLDGHEIGHT PEAK ZZ
= 193.95

T

FF
= 155.64

FF
= 155.61

THRESHHOLD
= 155.61

FF
= 155.66

THRESHHOLD
= 155.34

THRESHHOLD
= 155.67

D

D

D

D

D

D

D

D

D

D

D

D

CB
RIM= 141.53
12" CONC. INV = 137.63

CB
RIM= 138.14

12" CONC INV = 133.57

CB
RIM= 151.91

12" CONC INV = 147.35

CB
RIM= 151.93

12" CONC INV = 147.35

CB
RIM= 152.35

CB
RIM= 152.35

CB
RIM= 141.05
12" CONC INV = 136.92

CB
RIM= 138.17

12" CONC INV = 133.57

CB
RIM= 128.80

CB
RIM= 127.80

D

D

HANDICAPPED
DOOR BUTTON

EXISTING
ROOF DRAINS
TO BE VERIFIED BY
CONTRACTOR

D

D

D

D

D

D

DMH
RIM = 138.20

(N.E.) 12" INV = 133.03
(E.) 18" INV = 133.04

(S.E.) 12" INV = 133.03
(W.) 24" INV = 132.87

PAVED
WATER
WAY
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MAP 113 LOT 6
N/F

WEST HOUSE CORPORATION
C/O PHOENIX PROP. MGMT. INC.

BOOK 02886 PAGE 4353
AREA = 200,689 ± S.F.
AREA = 4.60 ± ACRES
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TOTAL DISTURBED
AREA

81,900 ± S.F.
1.88 ± ACRES

STRAW WATTLE /
LIMIT OF

DISTURBANCE

CONSTRUCTION
ENTRANCE

RIP-RAP
SLOPES GREATER

THAN 3:1

SILT SACK
INLET PROTECTION

AT ALL CATCH BASINS

SILT SACK
INLET PROTECTION

AT ALL CATCH BASINS
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Construction Procedures and Sequencing
· THE ENGINEER SHALL HAVE THE SOLE RESPONSIBILITY FOR THE DESIGN IMPLEMENTATION. HE

SHALL BE RESPONSIBLE FOR ENSURING THAT ALL CONTRACTORS AND SUBCONTRACTORS ARE
AWARE OF THE PROVISIONS ON THE PLANS.

· THE CONTRACTOR SHALL ORGANIZE SITE CONSTRUCTION IN A MANNER WHICH WILL ENSURE THE
IMMEDIATE STABILIZATION OF SURFACES. PERIMETER CONTROLS EQUAL APPROVED PROJECT
LIMITS.

· PRIOR TO ANY CONSTRUCTION ON SITE, THE CONTRACTOR SHALL SETUP PRE-CONSTRUCTION
MEETING WITH OWNER, ENGINEER, TOWN PLANNING AND DPW PERSONAL.

· PRIOR TO THE COMMENCEMENT OF CONSTRUCTION, A LINE STRAW WATTLES, WILL BE PLACED AT
ALL CONSTRUCTION TOE OF SLOPES IN THE AREA OF ROADWAY, PONDS, LANDSCAPED AREAS, AND
ALONG PERIMETER OF PROJECT LIMIT OF DISTURBANCE WHERE INDICATED ON PROJECT PLANS.

· RESERVE EROSION CONTROL DEVICES SHALL BE STOCKPILED ON SITE IN THE EVENT OF
EMERGENCIES. AND SHALL BE LOCATED 100' FROM REGULATED WETLAND RESOURCE AREAS.

· THE CONTRACTOR SHALL MAKE ALL NECESSARY PROVISIONS FOR THE PROPER STORAGE AND/OR
REMOVAL OF DEBRIS ON SITE TO AVOID UNNECESSARY ACCUMULATION ON SITE.

· DRAINAGE STRUCTURES SHALL BE CONSTRUCTED FROM DOWNSTREAM UP AND CONSTRUCTION
SHALL INCLUDE THE PLACEMENT OF STONE AT THE FLARED PIPE ENDS AND OUTLET STRUCTURE

INLETS AND OUTLETS AS SHOWN ON PROJECT PLANS.

· IN STREAM CONTROLS SUCH AS HAY BALE CHECK DAMS SHALL BE ESTABLISHED PRIOR TO
CONSTRUCTION IF NEEDED.

INFILTRATION SURFACE PROTECTION
TO PROTECT THE INFILTRATION SURFACES (BENEATH AND ADJACENT TO THE RECHARGE SYSTEMS)
FROM DEGRADATION BY CONSTRUCTION ACTIVITIES INCLUDE:

1. PROVIDE DEEP ROTOTILLING OF VAIN FLOOR IMMEDIATELY PRIOR TO SEEDING WITH NO SUBSEQUENT
TRAFFICKING ON SURFACE.

2. PREVENTION OF CONTAMINATION OF THE EXPOSED SUBGRADE BY CONSTRUCTION VEHICLES.

3. PREVENTION OF EXCESSIVE COMPACTION BY CONSTRUCTION VEHICLES.

4. PREVENTION OF THE DISCHARGE OF WATER FROM CONSTRUCTION DEWATERING ACTIVITIES INTO
THESE FACILITIES.

5. PREVENTION OF DISCHARGE OF STORMWATER INTO THESE FACILITIES UNTIL THE CONTRIBUTING
AREAS ARE STABILIZED, UNLESS SPECIFIC MEASURES ARE PROVIDED FOR PROTECTING AND RESTORING
THE INFILTRATION SURFACE.

CONSTRUCTION INSPECTION
THE ENGINEER SHALL BE CALLED ON SITE DURING THE CONSTRUCTION OF THE INFILTRATION BASIN.

THE ENGINEER SHALL BE ON SITE DURING THE CONSTRUCTION AND LAYOUT OF ALL OUTLET
STRUCTURES.

THE ENGINEER SHALL PERFORM FREQUENT INSPECTION OF THE STORMWATER SYSTEM DURING
CONSTRUCTION, WITH CLEANING AND MAINTENANCE AS WARRANTED. DURING ACTIVE CONSTRUCTION
PERIODS, WEEKLY INSPECTION IS REQUIRED.

IF CONSTRUCTION IS SUSPENDED (E.G., OVER THE WINTER), THEN MONTHLY INSPECTIONS ARE
REQUIRED. IN ADDITION, THE SYSTEM SHOULD BE CHECKED AFTER ANY SIGNIFICANT RAINFALL, TO
INSURE IT IS FUNCTIONING CORRECTLY AND TO MONITOR SEDIMENT ACCUMULATION FROM THE
DISTURBED AREAS OF THE SITE.

ROUGH GRADING
DURING GRADING, THE POTENTIAL FOR EROSION IS HIGH. DURING GRADING OPERATIONS, DISTURBED
SLOPES WILL BE MULCHED AND VEGETATION ESTABLISHED TO PREVENT SEDIMENT EROSION TO THE
SATISFACTION OF THE ENGINEER.

Erosion & Sediment Control Notes:
1. EROSION AND SEDIMENT CONTROL MEASURES WILL BE INSTALLED

PRIOR TO THE START OF CONSTRUCTION. GRAVEL CONSTRUCTION
ENTRANCE WILL BE INSTALLED BEFORE CONSTRUCTION TRAFFIC
INTO AND OUT OF PROJECT AREA BEGINS. STABILIZATION OF ALL
REGRADED AND SOIL STOCKPILE AREAS WILL BE INITIATED AND
MAINTAINED DURING ALL PHASES OF CONSTRUCTION.

2. ALL EROSION AND SEDIMENT CONTROL MEASURES WILL BE
CONSTRUCTED IN ACCORDANCE WITH THE TOWN OF MIDDLETOWN
REGULATIONS. ALL EROSION CONTROL MEASURES ARE TO BE
MAINTAINED AND UPGRADED AS REQUIRED TO ACHIEVE PROPER
SEDIMENT CONTROL DURING CONSTRUCTION.

3. ADDITIONAL CONTROL MEASURES WILL BE INSTALLED DURING
CONSTRUCTION PERIOD, IF DEEMED NECESSARY BY THE ENGINEER
OR TOWN AGENCIES.

4. THE LOT SHALL BE REQUIRED TO MAINTAIN EROSION AND SEDIMENT
CONTROLS DURING CONSTRUCTION. ADDITIONAL MEASURES WILL BE
REQUIRED TO PREVENT SEDIMENT DISCHARGE INTO THE STREET.
AND DRAINAGE SYSTEMS.

5. SEEDING MIXTURE FOR FINISHED GRASSED AREAS WILL BE AS
FOLLOWS:

KENTUCKY BLUE GRASS = 45
CREEPING RED FESCUE = 45
PERENNIAL RYE GRASS = 10

SEED TO APPLIED AT A RATE of 4 lbs / 1000 S.F. FERTILIZER
SHALL BE APPLIED AT A RATE OF 2 lbs / 1000 S.F. PLANTING
SEASON SHALL BE APRIL 1 TO OCTOBER 15. AFTER OCTOBER 15
AREAS NOT SEEDED SHALL BE STABILIZED WITH STRAW WATTLES,
HAY BALE CHECK DAMS, FILTER FABRIC OR WOODEN MULCH AS
REQUIRED TO CONTROL EROSION.

6. AREAS LEFT BARE BEFORE FINISH GRADING AND SEEDING IS
ACHIEVED, SHALL RECEIVE A TEMPORARY SEEDING OF PERENNIAL
RYE GRASS APPLIED TO A RATE OF 2 LBS / 1000 S.F. AT A DEPTH
OF 1/2". LIMESTONE (EQUIVALENT TO BE 50 % CALCIUM PLUS
MAGNESIUM OXIDE) SHALL BE APPLIED AS SEEDBED PREPARATION
AT A RATE Of 120 LBS / 1000 S.F.. WHERE GRASS PREDOMINATES,
FERTILIZE ACCORDING TO A SOIL TEST AT A MINIMUM APPLICATION
RATE OF 1 LB OF NITROGEN PER 1000 S.F. AREAS TO BE LEFT BARE
BEFORE FINISH GRADING AND SEEDING OUTSIDE OF PLANTING
SEASONS SHALL RECEIVE AN AIR-DRIED WOOD CHIP MULCH, FREE OF
COURSE MATTER, TREATED WITH 12 LBS NITROGEN PER TON,
APPLIED AT A RATE OF 185-275 LBS / 1000 S.F.

7. CONTRACTOR SHALL BE ASSIGNED THE RESPONSIBILITY FOR
IMPLEMENTING THIS EROSION AND SEDIMENT CONTROL PLAN. THIS
RESPONSIBILITY INCLUDES THE INSTALLATION AND MAINTENANCE
OF CONTROL MEASURES, INFORMING ALL PARTIES ENGAGED ON THE
CONSTRUCTION SITE OF THE REQUIREMENTS AND OBJECTIVES OF
THE PLAN, AND NOTIFY THE PROPER TOWN AGENCY OF ANY
TRANSFER OF THIS RESPONSIBILITY. THE OWNER SHALL BE
RESPONSIBLY FOR CONVEYING A COPY OF THE EROSION AND
SEDIMENT CONTROL PLAN IF THE TITLE TO THE LAND IS
TRANSFERRED.

8. THE CONTRACTOR SHALL REQUEST THE APPROPRIATE TOWNS
AGENCIES TO INSPECT AND APPROVE THE INSTALLATION OF ALL
EROSION CONTROL MEASURES PRIOR TO THE START OF
CONSTRUCTION. PERIODIC INSPECTIONS OF EROSION CONTROL
MEASURES MAY BE PERFORMED BY THE AGENCIES, THE
CONTRACTOR SHALL REPAIR, UPGRADE OR REPAIR ANY MEASURES
THE AGENT MAY FEEL ARE IN NEED OF SUCH.

9. STOCKPILES OF SOIL SHALL BE SURROUNDED BY A SEDIMENT
BARRIER. SOIL STOCKPILES TO BE LEFT BARE FOR MORE THAN
FIFTEEN (15) DAYS SHALL BE STABILIZED WITH TEMPORARY
VEGETATION OR MULCH, IF STOCKPILES ARE TO REMAIN FOR MORE
THAN SIXTY (60) DAYS, FILTER FABRIC SHALL BE USED IN PLACE OF
HAY BALES. SIDE SLOPES SHALL NOT EXCEED 2:1.

10. THE CONTRACTOR SHALL BE RESPONSIBLE TO CONTROL DUST AND
WIND EROSION THROUGHOUT THE LIFE OF HIS CONTRACT. DUST
CONTROL SHALL INCLUDE BUT NOT LIMITED TO SPRINKLING WATER
ON EXPOSED SOILS AND HAUL ROADS. CONTRACTOR SHALL
CONTROL DUST TO PREVENT A HAZARD TO TRAFFIC ON ADJACENT
ROADWAYS.

11. SEDIMENT SHALL BE REMOVED ONCE THE VOLUME REACHES ¼ TO ½
THE HEIGHT OF THE SILT FENCE OR HAY BALE, OR SILT SOCK.

12. ALL STOCKPILES SHALL BE SURROUNDED BY SEDIMENT CONTROLS.

13. DISTURBED AREAS REMAINING IDLE FOR MORE THAN 14 DAYS SHALL
BE STABILIZED.

14. ALL FACILITIES USED AS TEMPORARY MEASURES SHALL BE
CLEANED PRIOR TO BEING PUT INTO FINAL OPERATION.

15. PER THE RIDEP, BMP'S ARE NOT TO BE USED FOR TEMPORARY
STORMWATER RUNOFF COLLECTION DURING THE PROJECTS
CONSTRUCTION.

Operation & Maintenance Plan Notes:
THIS PLAN SHOULD BE USED IN CONJUNCTION WITH SEPARATE
OPERATIONS AND MAINTENANCE PLAN DOCUMENT FOR "WEST HOUSE
II - AFFORDABLE SENIOR HOUSING" DATE: February 16, 20222.

THIS PLAN SHOULD BE USED IN CONJUNCTION WITH SEPARATE
STORMWATER POLLUTION PREVENTION PLAN DOCUMENT FOR "WEST
HOUSE II - AFFORDABLE SENIOR HOUSING" DATE: February 16, 20222.

THE MAINTENANCE AND UPKEEP ON THE EXISTING ROADWAY WILL
INCLUDE THE FOLLOWING ELEMENTS:

CONSTRUCTION VEHICLES SHALL BE LIMITED TO ONE ACCESS POINT
ON EACH LOT WHERE A CRUSHED-STONE CONSTRUCTION PAD
ENTRANCE SHALL BE INSTALLED IN THE AREA OF THE PERMANENT
DRIVEWAY TO ENSURE THAT MUD AND DEBRIS ARE NOT TRACKED
ONTO THE ROADWAY. IF MUD IS INADVERTENTLY TRACKED ONTO THE
ROAD, IT SHOULD BE REMOVED PROMPTLY.

GENERAL MAINTENANCE OF EROSION CONTROL ELEMENTS INCLUDING
REGRADING, REVEGETATION, REPLACING RIPRAP, ETC., ON AN AS
NEEDED BASIS.

STORMCEPTER, INFILTRATION FACILITY AND CATCH BASINS WILL BE
INSPECTED SEMI-ANNUALLY BY THE OWNER AND WILL BE
MAINTAINED AS REQUIRED.

BUILD UP OF SEDIMENTATION AND DEBRIS SHALL BE MONITORED AND
REMOVED ON A SEMI-ANNUALLY BASIS IN ORDER TO KEEP THE
DISCHARGES AND FLOWS INTO THE INFILTRATION FACILITY
FUNCTIONING PROPERLY.

ALL STORMWATER MANAGEMENT SYSTEMS MUST HAVE AN
OPERATION AND MAINTENANCE PLAN TO ENSURE THAT SYSTEMS
FUNCTION AS DESIGNED.

THE OWNER WILL BE RESPONSIBLE FOR THE OPERATION AND
MAINTENANCE OF THE STORMWATER MANAGEMENT SYSTEM AND ALL
OF ITS APPURTENANCES. THE FOLLOWING MAINTENANCE PROGRAM
SHALL BE IMPLEMENTED:

A. CATCH BASIN INLETS
1. THE CATCH BASINS SHALL BE INSPECTED MONTHLY TO ASSURE

THEY ARE FUNCTIONING PROPERLY, AND CLEANED BY REMOVING
SEDIMENT AND DEBRIS FOUR TIMES PER YEAR. CLEANING SHALL
BE PERFORMED BY USE OF A VACUUM TRUCK OR OTHER METHOD
AS RECOMMENDED BY THE CATCH BASIN MANUFACTURER.

2. ALL SEDIMENT AND HYDROCARBONS (PETROLEUM PRODUCTS)
SHALL BE PROPERLY HANDLED AND DISPOSED IN ACCORDANCE
WITH APPLICABLE GUIDELINES.

3. ALL DRAINAGE SYSTEM OUTLETS SHALL ALSO BE INSPECTED
FOR DEBRIS AND MAINTAINED ACCORDINGLY. INSPECTION AND
MAINTENANCE SHALL OCCUR IN MAY AND DECEMBER OF EACH
YEAR.

4. ALL INSPECTIONS AND MAINTENANCE SHALL BE PERFORMED BY
QUALIFIED INDIVIDUALS. RECORDS OF THE INSPECTIONS AND
MAINTENANCE SHALL BE KEPT FOR A PERIOD OF FIVE (5) YEARS
AND SHALL BE MADE AVAILABLE UPON REQUEST.

B. UNDERGROUND INFILTRATION SYSTEM
1. THE INFILTRATION SYSTEMS SHALL BE INSPECTED AT LEAST

EVERY SIX MONTHS AND AFTER EVERY MAJOR STORM DURING
THE FIRST YEAR TO ASSURE THEY ARE FUNCTIONING PROPERLY,

2. ANY NECESSARY REPAIRS SHOULD BE MADE IMMEDIATELY.
3. CLEANING SHALL BE PERFORMED BY USE OF A VACUUM TRUCK

OR OTHER METHOD AS RECOMMENDED BY THE PIPING
MANUFACTURE

4. ALL DRAINAGE SYSTEM OUTLETS SHALL ALSO BE INSPECTED
FOR DEBRIS AND MAINTAINED ACCORDINGLY. INSPECTION AND
MAINTENANCE SHALL OCCUR IN MAY AND DECEMBER OF EACH
YEAR.

5. IF THE INFILTRATION FACILITY FAILS TO DRAIN WITHIN 72
HOURS THEN A QUALIFIED PROFESSIONAL SHOULD ACCESS THE
DEVICES AND PROVIDE RECOMMENDATIONS FOR CORRECTIVE
ACTIONS, AND THE OWNER SHOULD TAKE IMMEDIATE ACTION TO
IMPLEMENT THESE RECOMMENDATIONS TO RESTORE THE
INFILTRATION FUNCTION.

6. ALL INSPECTIONS AND MAINTENANCE SHALL BE PERFORMED BY
QUALIFIED INDIVIDUALS. RECORDS OF THE INSPECTIONS AND
MAINTENANCE SHALL BE KEPT FOR A PERIOD OF FIVE (5) YEARS
AND SHALL BE MADE AVAILABLE UPON REQUEST.

THE OWNER SHALL KEEP A WRITTEN RECORD OF INSPECTION DATES
AND FINDINGS, MAINTENANCE OPERATIONS, AND ALL REPAIRS.  AN
INSPECTION/MAINTENANCE CHECKLIST SHALL BE USED IN THE
SPECIFIED INSPECTIONS. RECORDS OF INSPECTIONS AND
MAINTENANCE SHALL BE KEPT FOR AT LEAST THREE YEARS, AND
AVAILABLE ON REASONABLE NOTICE FOR INSPECTION BY THE
APPROPRIATE TOWN AGENCY.

PAUL D. CARLSON

REGISTERED
PROFESSIONAL ENGINEER

CIVIL

No.                      7142
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Typical Water Main / Gas Main Trench Detail
NOT TO SCALE

SAW CUT EDGES TO OBTAIN CLEAN
FULL THICK BUTT JOINT ON

EXISTING BASE AND REMOVE OLD
PAVEMENT TO PROVIDE STRAIGHT

EDGE - TACK COAT EDGES w/ ASTM
D977 EMULSIFIED ASPHALT

8" CRUSHED GRAVEL
OR PAVEMENT MATERIAL
TO MATCH EXISTING
OR 4" MINIMUM THICKNESS

LOAM & SEED TO
MATCH EXISTING
OR AS SPECIFIED

EXCAVATION - EARTH OR ROCK ALL
ROCK EXCAVATION AND STONES LARGER
THAN 6" SHALL BE DISPOSED OF AND
REPLACED WITH APPROVED EXCAVATED
MATERIAL/GRAVEL BORROW

CAREFULLY
COMPACTED TYPE B
GRAVEL BORROW

UNDISTURBED
ROCK SURFACE

UNDISTURBED
EARTH

SURFACE

BELOW GRADE EXCAVATION OR
UNSUITABLE MATERIAL w/ CAREFULY

COMPACTED SELECTED MATERIAL

G
R
A
V
E
L
 B
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12" MIN

6" MIN.

COMPACTED
APPROVED
BACKFILL

6" MIN

6" MIN

COMPACTED
SAND

BACKFILL

5
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WATER
MAIN

18
" M
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X
.

9
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.
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" M
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Notes:
1. LOAM MOVED SHALL BE RETAINED AND DISTRIBUTED ON THE SITE IN

ACCORDANCE WITH THE PLANS.  STOCKPILED LOAM SHALL NOT BE MIXED
WITH ANY SUBSOIL OR UNSUITABLE MATERIALS.  NEW LOAM IF REQUIRED
SHALL BE FERTILE,FRIABLE MEDIUM TEXTURED SANDY LOAM FREE OF
STUMPS, STONES,ROOTS AND OTHER MATTER ONE INCH (1") OR GREATER IN
DIAMETER.  THE PH SHALL BE BETWEEN 5.5 AND 7.5.

2. LAWN PREPARATION:  ALL DEBRIS AND INORGANIC MATERIAL SHALL BE
REMOVED FROM THE SUBGRADE.  PRIOR TO THE SPREADING OF ANY LOAM,
AREAS SHALL BE RESHAPED AND DRESSED WITH CLEAN LOAM AS REQUIRED
TO OBTAIN A SMOOTH SURFACE.  SUBGRADE TO BE SCARIFIED AND LOOSEN
IN AREAS WHERE COMPACTION HAS OCCURRED.  LOAM TO BE SPREAD TO A
DEPTH OF SIX INCHES (6").  A STARTER FERTILIZER (10-20-10) AT A RATE
OF 20LBS. PER 1000 SQUARE FEET AND LIME AT A RATE OF 40LBS. PER 1000
SQUARE FEET.  THE LOAM SHALL BE ROLLED TO CREATE A SMOOTH
SURFACE.

3. SEEDING SHALL TAKE PLACE BETWEEN MARCH 15 AND MAY 31 OR AUGUST 15
AND OCTOBER 15.  SEED SHALL BE PURE, LIVE, FRESH SEED FROM
COMMERCIAL SOURCES AND LABELED IN ACCORDANCE WITH STATE AND
FEDERAL REGULATIONS.  THE SEED MIXTURE SHALL BE:

Production Type Weight
HENREYS HARD FESCUE 24.78%
AZURE SHEEPS FESCUE 24.78%
AMBROSE CHEWINGS FESCUE 24.67%
CREEPING RED FESCUE 24.63%

*INERT MATERIAL TO BE LESS THAN 2.5% MAX.

GRASS SEED -
 SEE NOTES AND/OR

SPECS FOR SEED
MIX TYPE

PROVIDE 6" MAX. GOOD
QUALITY FERTILE LOAM
OR REUSE EXISTING AND
PROVIDE ADDITIONAL LOAM
AS REQUIRED FOR MINIMUM
DEPTH, REFER TO
SPECIFICATIONS FOR
ATHLETIC FIELDS

6" COMPACTED SAND
GRAVEL BASE

COMMON BORROW
AS REQUIRED TO
RAISE GRADE OR
EXISTING SUBSOIL
COMPACTED

GEOTEXTILE MATERIAL;
INSTALL AS DIRECTED BY
A PROFESSIONAL ENGINEER

NOT TO SCALE

Loam And Seed Detail

12' MIN.

FILTER FABRIC

2" STONE (M1.03.00 TYPE C)

FILTER FABRIC
MIRAFI 600X, OR EQUAL

USE 2" STONE
(M1.03.00 TYPE C)

ROA
D (

TYP
.) LENGTH SHALL BE 40' MINIMUM WHERE THE

SOILS ARE SANDS OR GRAVEL AND 80' MINIMUM

WIDT
H O

F P
OIN

TS 
ING

RES
S O

R E
GRES

S.

WHERE THE SOILS ARE CLAYS OR SILTS.

WIDT
H S
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LL 
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Installation:
THE AREA OF THE ENTRANCE SHOULD BE CLEARED OF ALL
VEGETATION, ROOTS, AND OTHER OBJECTIONABLE MATERIAL,
THE STONE SHALL BE PLACED TO THE SPECIFIED DIMENSIONS,
AS NOTED ABOVE.

Maintenance:
THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION WHICH
WILL PREVENT TRACKING OR FLOWING OF SEDIMENTS ONTO
PUBLIC RIGHT- OF-WAYS THIS WILL REQUIRE PERIODIC TOP
DRESSING WITH ADDITIONAL STONE, OR ADDITIONAL LENGTH, AS
CONDITIONS DEMAND, AND REPAIR, AND / OR CLEANOUT OF ANY
MEASURES USED TO TRAP SEDIMENT. ALL SEDIMENT SPILLED,
DROPPED, WASHED OR TRACKED ONTO PUBLIC RIGHT-OF-WAYS
MUST BE REMOVED IMMEDIATELY.

Location:
SEE OVERALL SHEET FOR LOCATION OF CONSTRUCTION
ENTRANCE.

4" MINIMUM

4" MINIMUM

Construction Entrance Detail
NOT TO SCALE

Notes:
1. WHERE THE SIDEWALK WIDTH IS 7.5' OR GREATER FOR BITUMINOUS CONCRETE AND 8.0' OR GREATER

FOR CEMENT CONCRETE AND BRICK, THE BACK TRANSITION LENGTHS (LBH, LBL SHALL EQUAL ZERO (0).
THEREFORE THE DIAGONAL SCORE LINE SHALL MEET THE BACK CORNERS OF THE WHEELCHAIR RAMP. IT
SHOULD BE NOTED THAT THE RAMP SLOPE SHALL BE LESS THAN 11.0' FOR BITUMINOUS CONCRETE AND
GREATER THAN 8.0' TO LESS THAN 11.0' FOR CEMENT CONCRETE AND BRICK.

2. TRANSITION CURB SHALL BE PART OF THE HANDICAP RAMP WORK.

Legand:
W  = SIDEWALK WIDTH
W1 = PERPENDICULAR RAMP LENGTH
W2 = PARALLEL RAMP LENGTH
WC = CURB WIDTH

WHEELCHAIR RAMP DETAIL
NOT TO SCALE

GUTTER LINE

CURB (SEE SITE PLAN
FOR LOCATION AND TYPE)

SIDEWALK (SEE SITE PLAN
FOR LOCATION AND TYPE)

W 4'

W2

7.5% PREFERRED8.0% MAXIMUM

1.0
%
 P
RE

FE
RR

ED

1.6
%
 M

AX
IM

UM

LEVEL LANDING1.6% MAXIMUM CROSSSLOPE FOR DRAINAGE
7.5% PREFERRED
8.0% MAXIMUM

W2

7.5% PREFERRED8.0% MAXIMUM

7.5% PREFERRED
8.0% MAXIMUM

4'

1.0
%
 P
RE

FE
RR

ED

1.6
%
 M

AX
IM

UM6.5' LOW SIDE TRANSITION
SEE TABLE 111A & B

HIGH SIDE FRONT TRANSITION LENGTHSEE MHD STANDARD 107.9.0

DETECTABLE WARNING
PANEL

CEMENT CONCRETE

W
1

2'
W
C

INSTALL WITH 18" OR 24"
1x1 WOOD STAKES

COMPACT EXCAVATES
SOIL ON UPSLOPE SIDE

DRIVE STAKE UNTIL 2-3"
REMAINS EXPOSED

12" WADDLE

SET WATTLE IN
A 2-3" DEEP

TRENCH

INSTALL STAKE
PERPENDICULAR
TO SLOPE FACE

Erosion & Sedimentation Control:
1. BEGIN AT THE LOCATION WHERE WATTLE IS TO BE INSTALLED BY EXCAVATING 2-3" DEEP x 9"

WIDE TRENCH ALONG THE CONTOUR OF THE SLOPE. EXCAVATED SOIL SHOULD BE PLACED UP
SLOPE FROM THE ANCHOR TRENCH.

2. PLACE THE WATTLE IN THE TRENCH SO THAT IT CONTOURS TO THE SOIL SURFACE. COMPACT
SOIL FROM THE EXCAVATED TRENCH AGAINST THE WATTLE ON THE UPHILL SIDE. ADJACENT
WATTLES SHOULD TIGHTLY ABUT.

3. SECURE THE WATTLE WITH 18-24" STAKES EVERY 3-4' AND WITH A STAKE ON EACH END. STAKES
SHOULD BE DRIVEN THROUGH THE MIDDLE OF THE OF THE WATTLE LEAVING AT LEAST 2-3" OF
STAKE EXTENDING ABOVE THE STAKES SHOULD BE DRIVEN PERPENDICULAR TO SLOPE FACE.

4. CONTRACTOR IS RESPONSIBLE TO MAINTAIN INTEGRITY OF  STRAW WATTLE FOR DURATION OF
CONSTRUCTION.

5. EROSION CONTROLS TO REMAIN UNTIL SOIL CONDITIONS  STABILIZE.

6. LOOSE HAY TO BE SPREAD ON AREAS OF EXPOSED LOAM & SEED UNTIL GERMINATION AND
STABILIZATION OCCURS.

Straw Wattle (Or Silt Sock) Detail
NOT TO SCALE
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Notes:
1. ALL REINFORCING STEEL MUST CONFORM TO THE

LATEST ASTM A185 AND/OR A615 GRADE 60,
SPECIFICATION 0.12 SQ. IN/LINEAL FT.

2. STEEL REINFORCEMENT FOR BASE SECTION BOTTOM
SHALL BE A MIN. OF 0.12 SQ. IN/LINEAR FT. (BOTH
WAYS)

3. MANHOLE SPECS. CONFORM TO THE LATEST ASTM C478
SPEC. FOR "PRECAST REINFORCED CONCRETE MANHOLE
SECTIONS" WITH THE EXCEPTION OF PORTLAND CEMENT
CONCRETE MIX DESIGN AND MATERIALS REQUIREMENTS,
WHICH SHALL CONFORM WITH SECTION 900 OF THE
M.H.D. STANDARD SPECS. ALL PORTLAND CEMENT
CONCRETE SHALL BE CLASS 3000 PSI, 3/4" AGGREGATE,
TYPE II.

4. MORTAR SHALL CONFORM TO SECTION M4.02.15 OF THE
M.H.D. STANDARD SPECS. FOR HIGHWAYS AND BRIDGES.

5. ONE POUR MONOLITHIC BASE SECTION.
6. ANY NECESSARY ADJUSTMENTS DURING CONSTRUCTION

WILL BE DONE BY SAW-CUTTING AND/OR CORING ONLY.
NO JACKHAMMERS, HAMMERS, CHISELS OR PNEUMATIC
TOOLS WILL BE ALLOWED.

7. RED CLAY BRICK SHALL CONFORM WITH SECTION M4.05.2
CLAY BRICK OF M.H.D. STANDARD SPECS. FOR HIGHWAY
AND BRIDGES.

8. ALTERNATE SLAB IS STEEL REINFORCED TO MEET OR
EXCEED H-25 LOADING.

Precast Concrete Manhole - 4', 5', 6' Diameter
(M.H.D. STD. 202.4.0)

NOT TO SCALE

SEE
NOTE #2

ALTERNATE TOP LOADING
(SEE NOTE #8)

MANHOLE FRAME AND COVER

ADJUST TO GRADE WITH BRICK
COURSES AS REQUIRED

BUTYL JOINT
SEALANT (TYP.)

PIPE OPENINGS
CAST TO PLAN

1/2 DIA. OF PIPE

6
"

BASE SECTION

RISER SECTION

ECCENTRIC CONE
SECTION

(2' THRU 4')

24"

4'-0"

8"

8" MIN.

AS REQ.

5"VARIES

Notes:
1. THE TOP AND ALL EXPOSED FACE SURFACES TO 1" BELOW GUTTER

LINE SHALL HAVE A SPONGE FLOAT SURFACE
2. ALL EXPOSED EDGES SHALL HAVE A 3/4" CHAMFER
3. PRECAST CONCRETE CAR STOPS INCLUDE FURNISHING AND DRIVING

3/4"x 18" STEEL RODS.

Front View End View

Top View

Precast Cement Concrete Car Stops
NOT TO SCALE

6'-0"

1" Ø HOLE

1' 4'-0" 1'

6
"

3" 3"

1"

9"

6
"

Notes:
1. THE LENGTH OF PAVED WATERWAY AS SHOWN ON THE GRADING, DRAINAGE AND UTILITY PLANS ARE

APPROXIMATE. MODIFICATIONS MAY BE REQUIRED TO MEET FIELD CONDITIONS.

2. WHEN PAVED WATERWAY IS USED AT A LOW POINT THIS ANGLE SHALL BE 90°.

NOT TO SCALE

Paved Waterway Installation Detail

Plan View

Section X-X

CL

CL

60
°

20°

SEE
NOTE 2

12
'

6'R T
R
A
N
S
IT

IO
N
 Z

O
N
E

12'

13'

12'R

EDGE OF SHOULDER

STORMWATER
FLOW DIRECTION

6" GRAVEL
BORROW SUBBASE

3" BITUMINOUS
CONCRETE

4" PLANTABLE
SOIL & SEED

6:1 SLOPE

VARIES
2' MIN.

1' 3'-0" 1'
VARIES
2' MIN.

2
"

X

X
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Notes:
1. GRAVEL BORROW SHALL CONFORM TO
RIDOT STD. SPECIFICATION MATERIALS
SECTION

2. PROCESSED GRAVEL FOR SUBBASE
COURSE SHALL CONFORM TO RIDOT STD.
SPECIFICATION MATERIALS SECTION

3. MACHINE APPLIED TACK COAT SHALL BE
APPLIED ON TOP OF BINDER COURSE
BEFORE FINAL PAVEMENT. TACK COAT
SHALL CONFORM TO RIDOT. STD.
SPECIFICATIONS MATERIALS SECTION

Bituminous Concrete
Pavement Detail

NOT TO SCALE

1-1/2"  CLASS I BITUMINOUS CONCRETE
TYPE I-1 TOP COURSE

TACK COAT (SEE NOTE #3)

1-1/2" CLASS I BITUMINOUS CONCRETE
BINDER COURSE TYPE I-1 TOP COURSE

4" PROCESSED GRAVEL
SUBBASE (SEE NOTE #2)
4" GRAVEL BORROW
(SEE NOTE #1)

COMPACT
SUBGRADE

3' 3'24' TRAVELED WAY

CL

2% MINIMUM GRADE

Superelevated Driveway
Cross Section

NOT TO SCALE

6" THICK SEEDED
LOAMY SAND

3" THICK 3/4"
CRUSHED STONE

TOP COURSE

6" THICK SEEDED
LOAMY SAND

8" BANK RUN GRAVEL BASE COAT
(NO STONES LARGER THAN 6- INCH
DIAMETER) MAXIMUM 7% FINES-
COMPACTED IN PLACE

WIDTH VARIES

Notes:
1. SAW CUT 12" FROM CURB LINE AND REMOVE BINDER, BASE AND STONE, REPLACE WITH

CEMENT CONCRETE.

2. CEMENT CONCRETE THAT IS ACCEPTABLE TO THE DEPT. UNDER SECTION M4 OF THE
1995 STANDARD SPECIFICATIONS; ALL TEST REQUIREMENTS ARE WAIVED, BITUMINOUS
CONCRETE IS NOT TO BE USED AS A SUBSTITUTE.

3. USE CEMENT CONCRETE ONLY WHEN BITUMINOUS BINDER COURSE HAS BEEN PLACED
BEFORE EITHER TYPE OF VERTICAL CURB HAS BEEN INSTALLED.

NOT TO SCALE

Method Of Setting Vertical Curb

12"

6
"

GRANITE OR PRECAST
CONCRETE CURB

CEMENT CONCRETE
(SEE NOTE #2)

LIMIT OF EXCAVATION

8" COMPACTED GRAVEL
BORROW BASE COURSE

1-1/2" BITUMINOUS CONCRETE
TOP COURSE

1-1/2" BITUMINOUS BINDER
COURSE

TOP OF SIDEWALK OR
LOAM AND SEED

3'-0" MINIMUM

15" - 17"

5"

MINIMUM WIDTH OF
BOTTOM 3D FOR
2/3 LENGTH

Notes:
1. MAXIMUM LENGTHS USING 8' & 10' RADII, WITH

90° ANGLE, ARE 4'-2" AND 5'-3" RESPECTIVELY.

2. MINIMUM LENGTH OF STRAIGHT OR CIRCULAR
FILLER PIECES TO BE 3'-0".

3. TOP SURFACE TO BE DRESSED BY SAW.

4. CIRCULAR CURB IS REQUIRED ON CURVES WITH
RADII Of 100' OR LESS. STRAIGHT CURB TO BE
USED ON CURVES OF MORE THAN 100' RADIUS.

5"

5"

5'-3"

10' RADIUS

8' RADIUS

4'-2"

CIRCULAR CURB

NOT TO SCALE

Precast Concrete Curb

6
"

5"

MINIMUM WIDTH OF
BOTTOM 3D FOR 2/3

LENGTH

1d" BATTER

15"-17"

6'

GRADE

OPTIONAL BATTER

1d" BATTER (OPTIONAL)

Notes:
1. TOP SURFACE TO BE DRESSED BY SAW OR TOOL.

TRANSITION CURB

6' Precast Transition Curb
NOT TO SCALE

Notes:
1. WHERE STALLS ABUT SIDEWALK, PARKING SIGNS SHOULD

BE PLACED AT BACK EDGE OF SIDEWALK.

Handicap Parking And Standard Stalls
NOT TO SCALE

SEE HANDICAP
PAVEMENT MARKING

DETAIL

4" WHITE
STRIPE

4" WHITE
STRIEP

4" WHITE
STRIPE

18
'

8'
8' FOR VAN

ACCESSIBILITY
9'

3' O.C.

45°

Notes:
1. ALL HANDICAP PARKING AND SIGNALS SHALL BE IN

CONFORMANCE WITH THE RULES AND REGULATIONS OF
THE ARCHITECTURAL BARRIERS BOARD

Handicap Pavement Marking
NOT TO SCALE

2
7
"

5
"

6" 2
"

8"

26"

5"

18"

6"
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NOT TO SCALE

Deep Sump Catch basin Detail

CRUSHED GRAVEL BEDDING
(TYP. FOR ALL DRAINING
STRUCTURES)

CB FRAME &
GRATE

EXISTING 12"
HDPE CB DRAIN
TO EXISTING
DRAIN MANHOLE

12" RCP
DRAIN

CATCH BASIN
HOOD

V
A
R
IE

S
6
'-
6
" 
M
IN

.

8" MIN.

24"
SQ. OPENING

RIM ELEV

18
" 
M
IN

4
'-
0
"

5" MIN.

48" DIA.

DUMP STRAPS

EXPANSION RESTRAINT

( 1
4" NYLON ROPE 2"
FLAT WASHERS)

DUMP STRAPS

SILT SACK

CATCHBASIN GRATE

DEPTH

WIDT
H

LENGTH

NOT TO SCALE

Cross Section Bag Detail

Catch Basin With Silt Sack inlet Protection

CATCHBASIN
GRATE

POLYPROPYLENE
BOOT

CATCHBASIN
FRAME

OPTIONAL
OVERFLOW

Notes:
1. SILTSAKS SHALL BE INSTALLED IN ALL CATCH BASINS

UNTIL DRAINAGE AREA HAS BEEN FULLY STABILIZED.

2. MAINTENANCE SHALL OCCUR WHEN NECESSARY. SILT
SACKS SHALL BE CLEANED ONCE THE BAG IS FILLED
HALF WAY WITH DEBRIS. CONTRACTOR SHALL REMOVE
SILT SACK AND PLACE NEW UNIT. DO NOT EMPTY SILT
SACK CONTENTS INTO THE CATCHBASIN.

Exterior Trash Enclosure Fence Details
NOT TO SCALE

Exterior Trash Enclosure Fence Gate Details
NOT TO SCALE
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26 1/4"

28 1/4"

7
"

8
 1
/8

"

5"

26"

10 1/2"

7 1/2"

Notes:
1. SANITARY MANHOLE SHALL HAVE "SEWER" CAST ON THE COVER.
2. DRAINAGE MANHOLE SHALL HAVE "DRAIN" CAST ON THE COVER.

Bottom View

Typical Cover

Round Manhole Frame And Cover (Heavy Duty)
NOT TO SCALE

3
"

1 
1/
8
"

23 1/2"

1 1/8"

Top View

1 
1/
8
"7/8"

1"

typical Frame And Cover Section

RIP RAP
6"-8" STONE DIA @ 1 ' DEEP

Typical Flared End Section /
Rip Rap Detail

 Do (1' MIN)
RECEIVING
ELEVATION

NOT TO SCALE

Top View

Side View
Notes:
1. RIP RAP TO BE CONSTRUCTED OVER 6" THICK BASE

OF RIP RAP BEDDING CONSISTING OF 3/4" TO 1-1/2"
CRUSHED STONE.

SLOPE

Do
HDPE PIPE

F
L
A
R
E
D

E
N
D

W1

La

W2

12" 8' 3' 9' 1.5'

DW2W1LaDo

Stone Treatment
MIN WGT STONE = 10 LBS
MAX WGT STONE = 25 LBS

1'

SLOPE: 1:1Do
HDPE PIPE

GEOTEXTILE FILTER FABRIC
UNDER STONE BASED ON

UNDISTURBED SOILS

18" 17' 5' 22' 1.5'

Notes:
1. CEMENT CONCRETE FOR SIDEWALK SHALL ATTAIN COMPRESSIVE STRENGTH OF 4000 PSI (28 DAYS) WITH AIR
ENTRAINED CONTENT OF 7%.

2. CONSTRUCTION JOINTS WITH 1/4" PREMOLDED EXPANSION JOINT FILLER SHALL BE PLACED EVERY 20 FEET.

3. IF SIDEWALK IS TO ABUT A SMOOTH WALL, FOUNDATION OR STATIONARY OBJECT, PLACE THE EXPANSION
JOINT FILLER FULL DEPTH, BETWEEN SIDEWALK CONCRETE AND SURFACE OF WALL, FOUNDATION OR
STATIONARY OBJECT.

4. IF SIDEWALK IS TO ABUT AN IRREGULAR WALL, FOUNDATION OR STATIONARY OBJECT, PLACE THE
EXPANSION JOINT FILLER FULL DEPTH, FOUR (4) INCHES FROM IRREGULAR SURFACE, AND POUR CONCRETE
BETWEEN THE ABOVE MENTIONED SURFACES AND THE EXPANSION JOINT MATERIAL.

5. THE FORCING OF PREMOLDED EXPANSION JOINT FILLER INTO FRESHLY PLACED CONCRETE WILL NOT BE
ALLOWED.

Notes:
6. THE MAXIMUM TOLERANCE FOR THE 4" CONCRETE THICKNESS IS ±1/2".

7. GRAVEL BORROW SHALL CONFORM TO RIDOT STD. SPECIFICATION MATERIALS SECTION

8. BITUMINOUS CONCRETE BERM SHALL BE MONOLITHIC PLACE WITH TOP COURSE OF BITUMINOUS PAVEMENT.

9. USE 75° FOR TYPE A BITUMINOUS CONCRETE BERM WHEN USED WITH ADJACENT LOAM AREA FOR
APPLICATION WITH SIDEWALK USE 90° ANGLE FOR BACK OF BERM.

10. PROCESSED GRAVEL FOR SUBBASE COURSE SHALL CONFORM TO RIDOT STD. SPECIFICATION MATERIALS
SECTION

11. MACHINE APPLIED TACK COAT SHALL BE APPLIED ON TOP OF BINDER COURSE BEFORE FINAL PAVEMENT. TACK
COAT SHALL CONFORM TO RIDOT. STD. SPECIFICATIONS MATERIALS SECTION

Pavement, Sidewalk And Walkway Detail
NOT TO SCALE

(MAXIMUM SPACING 20')

1/4" RADIUS

Cement Concrete Isolation Joint
(MINIMUM SPACING 4' OR AS INDICATED ON THE PLANS)

Cement Concrete Control Joint

1/4" RADIUS HAND
TOOLED JOINT

Bituminous Concrete Pavement
NOT TO SCALE

SLOPE VARIES

DENSE MIX BITUMINOUS CONCRETE
WALKWAY PLACES IN 2 COURSES OF 1 1/2"
EACH SEE LAYOUT PLANS FOR LOCATION,

WIDTH AND GRADING

1/2" THICK REMOLDED
JOINT MATERIAL (TYP.)

COMPACTED SUBGRADE

COMPACTED SUBGRADELIMIT OF EXCAVATION

PRECAST CONCRETE
SEE LAYOUT PLANS
FOR LOCATION

4" CEMENT CONCRETE
SEE NOTES #3 & #4

SLOPE
VARIES

5' CEMENT CONCRETE SIDEWALK.
SEE PLANS FOR LOCATION AND WIDTH

S = 0.015'/FT
S = 0.02'/FT MAX.

6" REVEAL
SLOPE
VARIES

BITUMINOUS CONCRETE ROADWAY.
SEE LAYOUT PLANS FOR WIDTH AND GRADING PLANS FOR SLOPES.

8" GRAVEL BORROW
(SEE NOTE #7)

4" PROCESSED GRAVEL
(SEE NOTE #10)

COMPACTED SUBGRADE

6" PROCESSED GRAVEL

1 1/2" CLASS I BITUMINOUS CONCRETE
BIDNER COURSE TYPE I-1 TOP COURSE

1 1/2" CLASS I BITUMINOUS CONCRETE
TYPE I-1 TOP COURSE

SLOPE
VARIES

TACK COAT
(SEE NOTE #11)

6" PROCESSED
GRAVEL

6" PROCESSED
GRAVEL

3/8" x 3/8" JOINT
SEALANT (TYP.)

CEMENT CONCRETE WALKWAY.
SEE PLANS FOR LOCATION,

WIDTH AND GRADING.

FLOW DIVERTER WEIR (B)

GRADE RING
(TYP)

24" Ø FRAME
AND COVER (STD)

PEAK FLOW
OUTLET PIPE (D)

INLET PIPE (A)

VARIABLE DIAMETER
MANHOLE

WATER QUALITY
FLOW OUTLET PIPE
TO CULTEC RECHARGE
SYSTEM (C)

FLOW DIVERTER WEIR (B)

WATER QUALITY
FLOW OUTLET PIPE
TO CULTEC
RECHARGE SYSTEM
(C)

INLET PIPE (A)

DRAIN MANHOLE WITH
FLOW DIVERTER

PEAK FLOW
OUTLET PIPE (D)

6
.0

"

12"

12
.0

"
(M

IN
.)

6
.0

" 
(M

IN
.)

52" 12"

3
0
.5

"
6
.0

"

3/4" INCH DOUBLE
WASHED CRUSHED STONE

CULTEC NO. 410
NON-WOVEN
GEOTEXTILE
AROUND STONE.

6" GRAVEL
BACKFILL

EXISTING
SOIL

CULTEC R-330 XLHD
HEAVY DUTY

STORMWATER
CHAMBER

(52.0"W x 30.5"H x8.5'L WITH 1.5' OVERLAP)
(OPEN BOTTOM)

12" DIA. SOLID COVER

12" HDPE RISER
TO GRADE

4" SCHED. 40 PVC
(FROM 12" HEADER)
INV IN = ELEVATION (C)

ELEVATION (D)

ELEVATION (A)

ELEVATION (E)

EST SHGWT

NOT TO SCALE

Cultc R-330-XLHD Heavy Duty
Infiltration System Cross Section

ELEVATION (B)

2
'

(M
IN

.)

Square Catch Basin Frame & Grate

Section A-A
AA

NOT TO SCALE

FORTH FLANGE
WHERE APPLICABLE

3
 3 4

"

2
9
 1 2"

3
4"

24"

3 34"

24 1
4" 4 12"

3 4
"

8
"

3
 
1 16
"

3
"

1 1
4"

2
" 1

8"

2 12"

B

B

Section B-B

3
4"

24"

3 34"

24 1
4" 4 12"

3 4
"

8
"

3
 
1 16
"

3
"

1 1
4"

2
" 1

8"

2 12"

FIELD BFIELD A

ELEVATION B
ELEVATION A

ELEVATION E
ELEVATION D
ELEVATION C

INFILTRATOR INVERT ELEVATIONS

147.00
141.40
140.90
138.90
138.40

140.25
136.40
135.80

133.40
133.90

DMH 6DMH 3

WEIR (B)

INLET PIPE (A1)

OVERFLOW (D)
WATER QUALITY (C)

MANHOLE INVERT ELEVATIONS

140.91

141.30
141.00
139.65

136.30

136.20
136.00
133.47

INLET PIPE (A2) N/A 136.33

SHGWT 128.00 128.00
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IR (FND)

IR (FND)

DH (FND) IN CLWALL

E

THRESHHOLD
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Location (not to scale) Map

LOCUS

General Notes:
1. LOT SHOWN IS DESIGNATED AS LOT 6 ON MIDDLETOWN ASSESSORS MAP 113

2. ZONING DISTRICT: OB - OFFICE BUSINESS

3. OWNER OF RECORD: - WEST HOUSE CORPORATION

C/O PHOENIX PROP MGMT INC.

WARWICK RI, 02886

BOOK 0398 PAGE 234

4. SITE IS NOT LOCATED IN FEMA FLOOD ZONE (AREA OF MINIMAL FLOOD HAZARD) AS SHOWN ON FIRM
PANEL 44005C 0093 J EFFECTIVE ON SEPTEMBER 4, 2013.
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NO. ISSUE DATE

4' x 8' wood garden box

DECIDUOUS TREES CODE QTY BOTANICAL / COMMON NAME B&B CALIPER

AROC 6 Acer rubrum `October Glory` TM / October Glory Maple B & B 4"Cal

UA2 4 Ulmus parvifolia `Allee` / Upright Chinese Elm B & B 4"Cal

FLOWERING TREES CODE QTY BOTANICAL / COMMON NAME B&B CALIPER

CP2 2 Cornus florida `Cherokee Princess` / Cherokee Princess Dogwood B & B 1.5"Cal

MA3 1 Magnolia x `Ann` / Ann Magnolia B&B; 7- 8` HT.

SP6 1 Stewartia pseudocamellia / Japanese Stewartia B & B 2.5"Cal

SHRUBS CODE QTY BOTANICAL / COMMON NAME CONT/B&B SIZE

AG6 11 Azalea Glenn Dale Hybrid `Delaware Valley White` / Delaware Valley White Azalea CONT 3 gal

ADVW 10 Azalea Glenn Dale Hybrid `Delaware Valley White` / Glen Dale Azalea CONT 5 gal

CH 7 Clethra alnifolia `Hummingbird` / Summersweet CONT 3 gal

EK2 17 Euonymus kiautschovicus `Manhattan` / Manhattan Euonymus 3 `- 4`; B&B

HM2 16 Hydrangea macrophylla `Nikko Blue` / Nikko Blue Hydrangea CONT 3 gal

ICH1 8 Ilex crenata `Helerii` / Heler Japanese Holly CONT 5 gal

ICS3 23 Ilex crenata `Steeds` / Steeds Japanese Holly B & B 4` - 5` HT.
Mature Height: 6`-8`

IN2 4 Ilex glabra `Nordic` / Nordic Inkberry CONT 5 gal

KLE 18 Kalmia latifolia `Elf` / Dwarf Mountain Laurel CONT 3 gal

LF 30 Leucothoe fontanesiana `Nana` / Dwarf Drooping Leucothoe CONT 3 gal

PA3 22 Potentilla fruticosa `Abbotswood` / Abbotswood Potentilla CONT 3 gal

PERENNIALS CODE QTY BOTANICAL / COMMON NAME CONT/B&B SIZE

ACV 6 Astilbe chinensis `Veronica Klose` / Chinese Astilbe 1 gal

HF4 15 Hosta x `Frances Williams` / Plantain Lily CONT 1 gal

LH2 18 Lavandula angustifolia `Hidcote Blue` / Hidcote Blue Lavender 1 gal

GROUND COVERS CODE QTY BOTANICAL / COMMON NAME CONT/FLAT SIZE SPACING

RF4 29 Rosa x `Flower Carpet Pink` / Rose 1 gal 36" o.c.

VC2 695 Vinca minor / Common Periwinkle 1 gal 18" o.c.

PERENNIALS CODE QTY BOTANICAL / COMMON NAME CONT/FLAT SIZE SPACING

HO3 125 Hemerocallis x `Stella de Oro` / Stella de Oro Daylily 1 gal 24" o.c.

PLANT SCHEDULE

North

LANDSCAPE PLAN
1" = 30'



INTERIOR ELEVATION

WALL SECTION

AREA OF DETAIL

SYMBOL

ELEVATION MARKER

DATUM POINT

BUILDING SECTION

DESCRIPTION

KEYNOTE NUMBER

WALL TYPE

REVISION NUMBER
AND CLOUD 
REFERENCE

ROOM NAME
AND NUMBER

DOOR NUMBER

WINDOW TYPE

FLOOR LEVEL
0' - 0"

1
A3.0

A4.0
1

A3.0
1

108

108
KITCHEN

1

1

EL. 0' - 0"

EXTERIOR ELEVATIONA4.0
1

ARCHITECTURAL SYMBOLS  LEGEND

NEW CONSTRUCTION

AA

MATCH LINE

1
A3.0

ROOF PITCH4
12

CENTERLINE

DETAIL SECTION
A3.0

1

A1

1

A1

A204 A2

A3

A4

SITE

USE/OCCUPANCY: RESIDENTIAL GROUP R-2 + ACCESSORY USE (STORAGE 
GROUP S-2)

TYPE OF CONSTRUCTION: 5B, WOOD FRAMED (FULLY SPRINKLERED)

STORIES: 3 STORIES ABOVE GRADE (PARTIAL BASEMENT)

BUILDING SIZE: 52,165 GSF TOTAL

FIRE SPRINKLER SYSTEM: NFPA 13

FIRE ALARM: FULLY AND MUNICIPALLY CONNECTED

CLIMATE ZONE: 5

BUILDING CODE DATA

• EACH DWELLING UNIT AND OTHER PORTIONS OF THE BUILDING WILL BE DESIGN TO 
CONFORM TO THE CURRENT RHODE ISLAND HOUSING DESIGN AND CONSTRUCTION 
GUIDELINES.  AT THIS SCHEMATIC DESIGN PHASE IT IS ANTICIPATED THAT NO WAIVERS 
FROM THE GUIDELINES WILL BE REQUIRED.

RHODE ISLAND HOUSING DESIGN & CONSTRUCTION GUIDELINES

BUILDING CODE:  
• RHODE ISLAND STATE BUILDING CODE SBC-1, INCORPORATING INTERNATIONAL 

BUILDING CODE, 2015 EDITION
PLUMBING CODE:  
• RHODE ISLAND STATE PLUMBING CODE SBC-3, INCORPORATING INTERNATIONAL 

PLUMBING CODE, 2015 EDITION
MECHANICAL CODE:  
• RHODE ISLAND STATE MECHANICAL CODE SBC-4, INCORPORATING INTERNATIONAL 

MECHANICAL CODE, 2015 EDITION
ELECTRICAL CODE:  
• RHODE ISLAND STATE BUILDING CODE SBC-5, INCORPORATING INTERNATIONAL 

ELECTRICAL CODE, 2017 EDITION
GAS CODE: 
• RHODE ISLAND STATE FUEL GAS CODE, INCORPORATING INTERNATIONAL FUEL GAS 

CODE, 2015 EDITION
ENERGY CODE:  
• RHODE ISLAND STATE BUILDING CODE SBC-8, INCORPORATING INTERNATIONAL ENERGY 

CONSERVATION CODE, 2015 EDITION
ACCESSIBILITY CODE: 
• ANSI A117.1-2009 AMERICANS WITH DISABILITIES ACT ACCESSIBILITY GUIDELINES, 2010 

EDITION
FIRE CODE:
• RHODE ISLAND FIRE CODE, INCORPORATING NFPA 1 - FIRE CODE, 2018 EDITION
• AND: RHODE ISLAND FIRE ALARM CODE, INCORPORATING NFPA 72, 2019 EDITION
LIFE SAFETY CODE:
• RHODE ISLAND LIFE SAFETY CODE, INCORPORATING NFPA 101, 2018 EDITION
• AND: SRC-1 RHODE ISLAND STATE REHABILITATION BUILDING AND FIRE CODE FOR 

EXISTING BUILDINGS AND STRUCTURES

APPLICABLE CODES

© 2017  UNION STUDIO
ARCHITECTURE & COMMUNITY DESIGN

CLIENT:

ARCHITECT:
UNION STUDIO 
ARCHITECTURE & 
COMMUNITY DESIGN
140 UNION STREET
PROVIDENCE, RI 02903
TEL:  401.272.4724
FAX: 401.272.4825
CONTACT: ALANNA JAWORSKI

CONTRACTOR:

STRUCTURAL:

CIVIL:

LANDSCAPE:

FIRE PROTECTION:

MECHANICAL, 
ELECTRICAL & 
PLUMBING:

CHURCH COMMUNITY 
HOUSING CORPORATION
50 WASHINGTON SQUARE
NEWPORT, RI 02840
TEL: 401.846.5114
FAX: 401.849.7930
CONTACT: CHRISTIAN BELDEN

DIANE C. SOULE & 
ASSOCIATES
422 FARNUM PIKE
SMITHFIELD, RI 02917
TEL: 401.231.0736
CONTACT: DIANE C. SOULE

INSITE ENGINEERING 
SERVICES LLC
1539 FALL RIVER AVENUE, 
SUITE 1
SEEKONK, MA 02771
TEL: 508.336.4500
FAX: 508.336.4558
CONTACT: LOUIS GENTILE

01/19/2022PRELIMINARY PLAN417 FOREST AVENUE
MIDDLETOWN, RI

WEST HOUSE II ‐ SENIOR AFFORDABLE  HOUSING

WEST HOUSE II - SENIOR
AFFORDABLE  HOUSING
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105
APT TYPE A

101
APT TYPE A

114
APT TYPE A

104
APT TYPE B

VESTIBULE

MAIL
7' - 10" X 
11' - 10"

106
APT TYPE B

MGMT 
OFFICE
11' - 2" X 
16' - 10"

VESTIBULE

ELEV

STAIR B

MECHANICAL ROOM

COMMON LAUNDRY
18' - 0" X 9' - 11"

LU/LA
REST ALCOVE

REST ALCOVE REST ALCOVE

REST ALCOVE
REST ALCOVE

LIFT

PATIO
24' - 7" X 21' - 4"

105
APT TYPE A

101
APT TYPE A

114
APT TYPE A

104
APT TYPE B

106
APT TYPE B

ELEV
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REST ALCOVE

105
APT TYPE A
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APT TYPE A
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APT TYPE B
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APT TYPE B
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878 NET SF
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883 NET SF

ENTRY 
LOUNGE
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108
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579 NET SF
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111
APT TYPE B

109
APT TYPE A

107
APT TYPE A

105
APT TYPE A

103
APT TYPE B

101
APT TYPE A

ELEV

STAIR B

MECHANICAL ROOM

SUNROOM
27' - 8" X 13' - 10"

111
APT TYPE B

107
APT TYPE A

105
APT TYPE A

103
APT TYPE B

101
APT TYPE A

ELEV

MECHANICAL ROOM

REST ALCOVE

213
APT TYPE B-3

878 NET SF

212
APT TYPE A-2

590 NET SF

211
APT TYPE A-3

595 NET SF

209
APT TYPE A-1

579 NET SF

207
APT TYPE A-1

579 NET SF

205
APT TYPE B-4

859 NET SF

201
APT TYPE A-1

579 NET SF

215
APT TYPE B-1

861 NET SF

217
APT TYPE A-1

579 NET SF

218
APT TYPE A-1

579 NET SF

216
APT TYPE A-1

579 NET SF

214
APT TYPE B-1

861 NET SF

202
APT TYPE A-1

579 NET SF

208
APT TYPE A-5

594 NET SF
212

APT TYPE A-1
579 NET SF

ELEV

MECHANICAL ROOM
25' - 0" X 9' - 10"

COMMON LAUNDRY
18' - 0" X 9' - 11"

REST ALCOVE

STAIR A

REST ALCOVE

203
APT TYPE A-1

579 NET SF

204
APT TYPE A-1

579 NET SF

206
APT TYPE A-4

600 NET SF

210
APT TYPE A-1
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COVERED PORCH
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111
APT TYPE B

110
APT TYPE A

109
APT TYPE A

107
APT TYPE A

103
APT TYPE B

101
APT TYPE A

102
APT TYPE A

108
APT TYPE B

ELEV

STAIR B

MECHANICAL ROOM

SUNROOM
27' - 8" X 13' - 10"

111
APT TYPE B

110
APT TYPE A

109
APT TYPE A

107
APT TYPE A

103
APT TYPE B

101
APT TYPE A

102
APT TYPE A

108
APT TYPE B

ELEV

MECHANICAL ROOM

REST ALCOVE

313
APT TYPE B-3

878 NET SF

312
APT TYPE A-2

590 NET SF

311
APT TYPE A-3

595 NET SF

309
APT TYPE A-1

579 NET SF

307
APT TYPE A-1

579 NET SF

305
APT TYPE B-4

859 NET SF

301
APT TYPE A-1

579 NET SF

315
APT TYPE B-1

861 NET SF

317
APT TYPE A-1

579 NET SF

318
APT TYPE A-1

579 NET SF

316
APT TYPE A-1

579 NET SF

314
APT TYPE B-1

861 NET SF

302
APT TYPE A-1

579 NET SF

308
APT TYPE A-5

594 NET SF312
APT TYPE A-1

579 NET SF

ELEV

MECHANICAL ROOM
25' - 0" X 9' - 10"

COMMON LAUNDRY
25' - 0" X 9' - 11"

REST ALCOVE

STAIR A

REST ALCOVE

303
APT TYPE A-1

579 NET SF

304
APT TYPE A-1

579 NET SF

306
APT TYPE A-4

600 NET SF
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APT TYPE A-1

579 NET SF

COVERED PORCH
21' - 11" X 8' - 8"
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ROOF

ROOF AREA 
FOR ROOF-
MOUNTED 
SOLAR 
PANELS

CONDENSER
S ON 
ELEVATED 
SUPPORTS 
WITH 
APPLICABLE 
SCREENING. 
(TYP)
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WALKPADS
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KITCHEN / DINING
11' - 6" x 13' - 0"

BEDROOM
9' - 11" x 12' - 1"

BATH
7' - 11" x 6' - 2"PANTRY

LIN

ENTRY / 
COAT 

CL

CL

REF

LIVING
11' - 0" x 12' - 0"

23' - 3 1/2"
25

' - 
0"

TYPE A-1
579 SF

BATH 
CL

KITCHEN / DINING
11' - 6" x 10' - 0"

BEDROOM 1
10' - 6" x 13' - 0"

BATH
7' - 8" x 7' - 0"

PANTRY

LIN UTILITY 
CL

CL

REF

LIVING
11' - 6" x 13' - 5"

BEDROOM 2
9' - 6" x 13' - 0"

ENTRY / 
COAT 

CLOSET

CL

BATHROOM 
CL

BROOM 
CLOSET

34' - 10"

25
' - 

0"

TYPE B-1
861 SF
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SCALE: 3/8" = 1'-0"A105
B1 UNIT PLAN - TYPE A-1, 1-BR

SCALE: 3/8" = 1'-0"A105
B3 UNIT PLAN - TYPE B-1, 2-BR
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01 - FIRST FLOOR
0' - 0"

02 - SECOND FLOOR
11' - 0"

BASEMENT
-9' - 6"

T.O. ROOF PLATE
31' - 3 3/4"

03 - THIRD FLOOR
22' - 0"

T.O. ROOF DECK
32' - 11 1/8"

EXISTING BLDG 1ST
5' - 8"

T.O. CONNECTOR ROOF DECK
16' - 7 1/8"

01 - FIRST FLOOR
0' - 0"

02 - SECOND FLOOR
11' - 0"

BASEMENT
-9' - 6"

B.O. FOOTING
-11' - 0"

03 - THIRD FLOOR
22' - 0"

T.O. ROOF FINISH
34' - 0"

01 - FIRST FLOOR
0' - 0"

02 - SECOND FLOOR
11' - 0"

03 - THIRD FLOOR
22' - 0"

T.O. ROOF FINISH
34' - 0"

EXISTING BLDG 1ST
5' - 8"

01 - FIRST FLOOR
0' - 0"

02 - SECOND FLOOR
11' - 0"

BASEMENT
-9' - 6"

B.O. FOOTING
-11' - 0"

03 - THIRD FLOOR
22' - 0"

T.O. ROOF FINISH
34' - 0"
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NO. ISSUE DATE

SCALE: 3/32" = 1'-0"A201
B3 EAST ELEVATION

SCALE: 3/32" = 1'-0"A201
A1 NORTH ELEVATION



01 - FIRST FLOOR
0' - 0"

02 - SECOND FLOOR
11' - 0"

BASEMENT
-9' - 6"

T.O. FOUNDATION
-0' - 6 1/2"

T.O. FIRST FLOOR PLATE
9' - 3 3/4"

T.O. ROOF PLATE
31' - 3 3/4"

03 - THIRD FLOOR
22' - 0"

T.O. SECOND FLOOR PLATE
20' - 3 3/4"

T.O. ROOF DECK
32' - 11 1/8"

T.O. ROOF FINISH
34' - 0"

TYP. LOW-PITCH ROOF ASSEMBLY
• HIGH-REFLECTIVITY (LIGHT COLORED) EPDM MEMBRANE, 40 MILS, 

FULLY ADHERED ON
• 1/2" COVERBOARD ON
• TAPERED RIGID POLYISO INSULATION (MIN. R-49) ON
• MIN. 3/4" EXPOSURE 1, STRUCTURAL i, APA-RATED CDX PLYWOOD 

SHEATHING W/ "H" CLIPS IN ALL 24" O.C. INSULATIONS, ON
• 18" SHOP-FABRICATED METAL-PLATE CONNECTED FULLY 

ENGINEERED WOOD ROOF TRUSSES

TYP. CEILING ASSEMBLY
• PAINTED 5/8" TYPE X GWB, ON
• RSIC-1 SOUND ISOLATION CLIPS @ 48" O.C. W/ 7/8 METAL HAT 

CHANNELS @ 24" O.C., ON
• TYP. FLOOR / ROOF STRUCTURE

TYP. EXTERIOR WALL ASSEMBLY
• PRE-FINISHED WOOD COMPOSITE HORIZONTAL LAP SIDING (LP 

SMARTSIDE OR EQUAL), W/ EXPOSURE PER ELEVATIONS, ON
• 1x4 VERTICAL PT WOOD FURRING STRIPS, ANCHORED BACK TO STUDS, 

ON
• 1" RIGID MINERAL WOOL INSULATION SHEATHING BOARD (TAPED AT ALL 

SEAMS, BOTH VERTICALLY AND HORIZONTALLY), ON
• MIN. 15/32" THICK STRUCTURAL I, EXPOSURE I SHEATHING W/ INTEGRAL 

WATER-RESISTIVE BARRIER, FULLY TAPED AND SEALED, ON
• 2X6 SPF #2 WOOD STUDS SPACED AT 24" O.C. W/ CONTINUOUS TOP AND 

BOTTOM PLATES, W/
• FULL-CAVITY MIN. R-21 HIGH-DENSITY KRAFT-PAPER-FACED FIBERGLASS 

INSULATION, AND CLOSED-CELL SPRAY FOAM AT RIM JOIST AND SMALL 
CAVITIES, W/

• 5/8" TYPE X GWB, PNTD

SLAB-ON-GRADE FLOOR ASSEMBLY
• FINISH FLOOR (VARIES), ON
• MIN. 4" THICK, 4,000 PSI CAST-IN-PLACE CONCRETE, REINFORCED W/ 

WELDED WIRE MESH, W/ AGGREGATE AND ADMIXTURES PER SPECS, ON
• 10 MIL THICK POLYETHELENE FILM VAPOR BARRIER, W/
• 2" MIN. RIGID INSULATION, TURNED UP AND CUT AT 45-DEGREES AT 

FOUNDATION PERIMETER, EXTENDING MIN. 2' DOWN INTERIOR FACE OF 
FOUNDATION WALL, ON

• 6" MIN. COMPACTED GRAVEL BASE, ON
• PREPARED SUBGRADE

TYP. UPPER FLOOR ASSEMBLY
• FINISH FLOOR (VARIES), ON
• (1) LAYER 3/4" T&G MOISTURE-RESISTANT FLOOR SHEATHING, GLUED 

AND SCREWED TO
• APA PERFORMANCE-RATED ENGINEERED PREFABRICATED WOOD I-

JOISTS, W/
• 12" MIN. SUBFLOOR SOUND ATTENUATION ACOUSTIC BATT INSULATION

TYP. FOUNDATION ASSEMBLY
• MIN. 10" THICK, 3,000 PSI REINFORCED CAST-IN-PLACE CONCRETE FOUNDATION 

WALL, ON
• MIN. 12" X 24" CONTINUOUS REINFORCED CAST-IN-PLACE CONCRETE FOOTINGS
• TO BE CONFIRMED BASED ON FINAL BORING DATA, TYPICAL, RETAINING, AND 

LOCAL / UNIQUE CONDITION DESIGNS PER PROJECT STRUCTURAL ENGINEER

SOLAR PANELS
• FLAT ROOF MOUNTED SOLAR PANELS ON
• LIGHTWEIGHT RACKING SYSTEMS HELD DOWN BY
• CONCRETE BLOCK BALLASTS (NO ROOF PENETRATIONS)

4' - 0"

1' - 0"

MIN.

MAX
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Future Owners and Operator of Project 
Unless and until another party accepts responsibility, the Town of Middletown and RIDEM shall presume 
that the owner of the BMP is the landowner of the property on which the BMP is located, unless there is 
a legally binding agreement with another entity that accepts responsibility for the operation and 
maintenance.  

To ensure compliance with Standard 11 of the RI Stormwater Design and Installation Standards Manual 
shall include the continuing conditions set forth below.   

(1) All stormwater BMPs shall be operated and maintained in accordance with the design plans and the 
Operation and Maintenance Plan approved by the issuing authority.      

(2) The responsible party shall:  

(a) maintain an operation and maintenance log (rolling log in which the responsible party 
records all operation and maintenance activities for the past three years) for the last three 
years, including inspections, repairs, replacement and disposal (for disposal, the log shall 
indicate the type of material and the disposal location); 

(b) make this log available to Town of Middletown, and RIDEM upon request; and  

(c) allow members and agents of the Town, or RIDEM to enter and inspect the premises to 
evaluate and ensure that the responsibility party complies with the Operation and 
Maintenance Plan requirements for each BMP. 

An essential component of a successful stormwater system is the ongoing operation and maintenance of 
the various components of the stormwater drainage, control, and conveyance systems. Failure to 
provide effective maintenance can reduce the hydraulic capacity and the pollutant removal efficiency of 
stormwater practices. 

There are two key components to adequately maintaining a stormwater management 
infrastructure: 
 

 Periodic and scheduled inspections, and 
 Maintenance scheduling and performance. 

Inspections  
Inspections shall be performed on a regular basis and scheduled based on the stormwater control type 
and characteristics. In addition, inspections shall occur after major rainfall events for those components 
deemed to be critically affected by the resulting runoff. Not all inspections can be conducted by direct 
human observation. For subsurface systems, video equipment may be required. There may be cases 
where other specialized equipment is necessary.   
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Maintenance 
 Maintenance activities can be divided into two types: scheduled and corrective.  

 Scheduled maintenance tasks are those that are typically accomplished on a regular basis and 
can generally be scheduled without referencing the attached INSPECTION REPORTS. 

o vegetation maintenance (such as mowing) and routine maintenance of lawns, gardens, 
and other landscaped areas shall occur as necessary to maintain the property in a neat 
and orderly fashion. Clippings and/or mulch shall not be placed/washed into the drainage 
infrastructure. 

o trash and debris removal 
o storage of materials and waste products shall be inside or under cover. Fertilizers, 

herbicides and pesticides, if stored on site, shall be stored properly contained and under 
over. Storage of salt or deicing chemicals, if any, shall be on impervious area, covered 
and protected from runoff. 

 Corrective tasks consist of items such as that are done on an as-needed basis. These tasks are 
typically scheduled based on inspection results or in response to complaints. Corrective 
maintenance sometimes calls for more specialized expertise and equipment than scheduled 
tasks. 

o sediment removal,  
o and outlet structure repairs  

 

Illicit Discharges 
During construction, and from that point forward all illicit connections from the property shall be cut 
and capped. The proposed site stormwater management system shall be checked for signs of illicit 
discharge during regular operation and maintenance activities.  This will include but not be limited to 
checking for connections other than stormwater to the drainage system. Should connections other than 
stormwater be found, they will be immediately removed. 

Documentation 
The Owner is responsible to prepare inspection and maintenance records of the stormwater 
management facilities summarizing all maintenance and repairs. Records are to include the date on 
which each inspection or maintenance task was performed, a description of the inspection findings or 
maintenance completed, and the name of the inspector or maintenance personnel performing the task. 
If a maintenance task requires the clean-out of any sediments or debris, the location where the 
sediment and debris was disposed after removal will be indicated. Records shall be kept on file 
indefinitely and be made available upon request to the approving/ regulatory authority. 
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Infiltration Basin 
 Infiltration facilities should be inspected annually to ensure that design infiltration rates are 

being met. 
 If sediment or organic debris build-up has limited the infiltration capabilities (infiltration basins) 

to below the design rate, the top 6 inches should be removed and the surface roto-tilled to a 
depth of 12 inches. The basin bottom should be restored according to original design 
specifications.  

 Any oil or grease found at the time of the inspection should be cleaned with oil absorption pads 
and disposed of in an approved location.  

 Inspect facility for signs of wetness or damage to structures and note any eroded areas. 
 If dead or dying grass on the bottom is observed, check to ensure that water percolates 2-3 days 

following storms. Mow and remove litter and debris. Stabilize eroded banks and repair undercut 
and eroded areas at inflow and outflow structures. Vegetation along the maintenance access 
roads should be mowed annually. 
 

Deep Sump Catch Basins 
 Regular maintenance is essential. Deep sump catch basins remain effective at removing 

pollutants only if they are cleaned out frequently. Once 50% of the sump volume is filled, the 
catch basin may not be able to retain additional sediment. 

 Inspect or clean deep sumps at least four times per year and at the end of the foliage and snow 
removal seasons. Sediments must also be removed four times per year or whenever the depth 
of deposits is greater than or equal to one half the depth from the bottom of the invert of the 
lowest pipe in the basin. 

 Clamshell buckets are typically used to remove sediment; however, vacuum trucks are 
preferable as they remove more trapped sediment than clamshells. Vacuuming is also a 
speedier process and is less likely to damage the hood within the deep sump catch basin. 

 Always consider the safety of the staff cleaning deep sump catch basins. Cleaning a deep sump 
catch basin within a road with active traffic or even within a parking lot is dangerous and a 
police detail may be necessary to safeguard workers. 

 

Cultec Infiltration System 
 Infiltration practices shall never serve as a sediment control device during site construction 

phase. 
 An observation well shall be installed in every infiltration trench or chamber system, consisting 

of an anchored 4- to 6-inch diameter perforated PVC pipe with a lockable cap installed flush 
with the ground surface. 

 Infiltration practices shall be inspected annually and after storms equal to or greater than the 1-
year, 24-hour Type III storm event. 

 If sediment or organic debris build-up has limited the underground infiltration system 
capabilities to below the design rate, the infiltration trenches shall be restored according to 
original design specifications. 
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Stormwater Pipes, Inlets and Outfalls 
1. All stormwater inlets and outfalls shall be inspected twice per year. 

2. Trash, leaves, debris and sediment shall be removed from inlets and outfalls as 
needed to keep them free flowing. 

3. If stormwater pipes have become partially obstructed with trash, leaves, debris 
or sediment, the pipelines shall be cleaned by water jet truck and the material 
disposed of in accordance with Local, state and Federal regulations. 

 

Winter Maintenance Program 
Ensure structures are not blocked by ice, snow, debris or trash during winter months. This project site 
does not feature snow storage areas. Snow is to be removed from the site as it accumulates. Small snow 
storms may be contained on site in upland areas where snowmelt can filter in to the soil. 

a. Do not dump snow into any waterbody, including river and pond. 

b. Dump snow at the end of impervious surface so that snow melt water can filter into the soil, 
leaving behind sand and debris which will be removed in the springtime. 

 

Long Term Pollution Prevention 
Storm water runoff is collected and conveyed towards and into stormwater system components. 
Maintaining paved areas free of sediment, trash, debris, oil, etc. will assist in minimizing pollutants 
entering the system. The following are good housekeeping practices; 

1. Solid waste containment:   
a. Trash and recycling receptacles must be provided with regular collection at site. 
 

2.  Parking Lot Sweeping 
a.  Parking lot sweeping is required. 
b. Parking lot is to be swept in the spring after snowmelt. 
c. Parking lot is to be swept in the fall to remove fallen leaves and debris. 

3.  Deicing and Salt Storage 
a. Sand and deicing chemicals should be stored under cover so as to prevent their 

exposure to stormwater. 
b. If deicing materials are required it is recommended to use Sand(SiO2). 

 
4.  Snow Disposal 

a. Do not dump snow into any waterbody, including the river and pond.  
b. Dump snow at the end of impervious surface so that the snow melt water can filter 

into the soil, leaving behind sand and debris which will be removed in the 
springtime.   
 

5. Landscape Maintenance 
a.  The Owner will refer to the notes section of the Detail and Notes Sheet for details on 

selection of soil and grass when installing and maintaining landscaping.  
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b. Owner shall inspect height of grass on monthly basis.  Mowing shall occur when 
height of grass reaches 6”.  Mow high, and keep mower blades sharp.  Lawn shall not 
be cut shorter than 4 to 6 inches. 

c. Starter fertilizer shall not be applied when rain is expected and is only applied to fix 
eroded areas. 

d. Any erosion or scour areas found during the inspection shall be remedied 
immediately.   

The Owner shall keep a written record of inspection dates and findings, maintenance operations, and all 
repairs. An inspection/maintenance checklist shall be used in the specified inspections.  Records of 
inspections and maintenance shall be kept for at least three years, and available on reasonable notice for 
inspection by the Town, or RIDEM. 

This document is in conjunction with the design plan of “West House II – Affordable Senior Housing” 
project dated February 8, 2022. Estimated yearly maintenance cost = $1000 
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Infiltration System 
Operation, Maintenance, and Management Inspection Checklist 

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

MAINTENANCE ITEM SATISFACTORY / 
UNSATISFACTORY COMMENTS 

1. Debris Cleanout (Annual) 

Trench/chamber or basin surface 
clear of debris     

Inflow pipes clear of debris 
    

Overflow spillway clear of debris 
    

Inlet area clear of debris 
    

2. Sediment Traps or Forebays (Annual) 

Obviously trapping sediment 
    

Greater than 50% of storage 
volume remaining     

3. Dewatering (Annual) 
Trench/chamber or basin 
dewaters between storms     

4. Sediment Cleanout of Trench/Chamber or Basin (Annual) 
No evidence of sedimentation in 
trench/chamber or basin     
Sediment accumulation doesn’t 
yet require cleanout     

5. Inlets (Annual) 

Good condition 
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No evidence of erosion 
    

6. Outlet/Overflow Spillway (Annual) 
Good condition, no need for 
repair     

No evidence of erosion 
    

7. Aggregate Repairs (Annual) 

Surface of aggregate clean 
    

Top layer of stone does not need 
replacement     
Trench/Chamber or basin does 
not need rehabilitation     

 
 
Comments: 
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________ 
 
Actions to be Taken: 
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________ 
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1.0 PROJECT NARRATIVE 

1.1 Introduction 
 
InSite Engineering Services has prepared this Stormwater Management report for the Proposed 
“West House II – Affordable Senior Housing” at 417 Forest Avenue, Middletown, Rhode Island.  
This report summarizes the design criteria used for the stormwater management system for the 
addition to be constructed.  
 
West House II is a three-story addition to the existing West House senior affordable housing 
development in Middletown, Rhode Island. The project will offer 54 additional senior affordable 
apartments (40 one-bedroom and 14 two-bedroom units) to the existing development (50 existing 
one-bedroom units), in a community that is in great need of housing for its aging population on 
fixed incomes where property values and taxes continue to rise. 

 
The apartments will be age restricted to 55 years. Targeted tenants Church Community Housing 
would like to serve may not always be dependent on others for their daily needs but may still 
require some assistance and supervision during the day. Living amongst other peers and having 
daily interaction in a variety of existing amenity spaces including the community room, dining 
room, sunroom, chapel, lounge or coffee shop, as well as through a variety of other provided 
services will encourage sociability, activity, independence and good health. It will also help to 
expand the already vibrant community of residents of West House.  
 
The West House II site meets the requirements of a Redevelopment per the State of Rhode Island 
Stormwater Design and Installation Standards Manual. Calculations provided herein show the 
percentage of existing total impervious area of the site is 61%. The Site and has been designed to 
meet the Stormwater Standards to the best extent practicable in accordance with the guidelines of 
the Middletown Rules and Regulations as well as the State of Rhode Island Stormwater Design 
and Installation Standards Manual.  
 
Site constrictions for this site included existing underground utilities, and existing West House 
Building elevations. The existing stormwater systems will be upgraded to provided water quality 
treatment elements not present in the existing system.  This Stormwater Management report is 
intended to be used in conjunction with the Site plans “West House II – Affordable Senior 
Housing.” project. 
 
Further, the Project will have a positive impact on the economic and health and safety of the 
residents of Middletown.  The proposed redevelopment will allow West House to increase the 
number of apartments available. 
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2.0 EXISTING SITE CONDITIONS 

2.1  Property Description 
 
The subject site (“Site”) known as West House II. The site is situated in Middletown, Rhode Island, 
with the existing entrance to West House on Forest Avenue (the east side of the site), and the 
proposed new entrance to West House II off the cul-de-sac at Enterprise Drive at the southwest 
corner of the site. Both streets connect to Route 138, East Main Road at the south. The site is 
bounded by some residential properties to the north and east (across Forest Avenue), and 
commercial/office business space to the west and south. The proposed location for the West House 
II addition is on the west side of West House located within an existing parking lot. There is an 
existing thickly vegetated border along the north and west property lines.  

 
The site lies within the OB (Office Business) zoning district. The proposed plan to expand the 
affordable senior housing is not a permitted use in the Town of Middletown Zoning Ordinance. 
The project has received Master plan approval from the Town of Middletown and the Preliminary 
application will be submitted for the February planning board agenda 
 
A gas easement crosses the site west of the existing building from the Cul-de-Sac of Enterprise 
drive to Forest Ave. Utilities tie into Forest Avenue to the west, and Enterprise Drive southwest 
of the property. 
 
The existing site topography along the east side of the building is flat terrain ranging in elevation 
of one hundred fifty-five (155) at the building to elevation one hundred fifty-three (153) along the 
property adjacent to Forest Ave.  The west side of the building has steep sloping terrain ranging 
from elevation one hundred fifty-five (155) at the building to elevation one hundred thirty-seven 
(137) at Enterprise Drive.  
 
Existing stormwater management west of existing building consists of overland surface flowing 
directly to the detention pond and controlled in party by a number of catch basins. Stormwater 
east of the existing building is controlled by catch basins that direct the water away from the 
detention pond to the west. 
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Figure 1: Aerial Photo - West House - Forest Ave, Middletown, RI 

 

2.2 Soil Classification 
 
The SCS Soil Maps were consulted to reveal a soil classification of Urban (UR) soils for the site.  
InSite Engineering Services conducted on-site soil examinations to identify underlaying soil types.  
These tests confirm soils similar to surrounding soil type Pittstown silt loam 0 to 3 percent slopes 
(PmA) and Pittstown silt loam 3 to 8 percent slops (PmB) of HSG “C” series soils on the subject 
site.  Refer to the soil map for Soil and Water Features from the Rhode Island Soil Survey a 
cooperative effort of the United States Department of Agriculture (USDA), Soil Conservation 
Service, and the Rhode Island Agricultural Experiment Station. 

Pittstown silt loam (PmA), Hydrologic Group C – This nearly level, moderately well drained 
soil is on the crests of glacial upland hills and drumlins. Areas are oval and range mostly from 3 
to 20 acres. 

Typically, the surface layer is very dark grayish brown silt loam about 8 inches thick. The subsoil 
is 20 inches thick. It is dark yellowish brown and olive brown silt loam that is mottled in the lower 
part. The substratum is olive gray, mottled channery silt loam to a depth of 60 inches or more. 

Included with this soil in mapping are small areas of well drained Newport soils and poorly drained 
Stissing soils. Also included are small areas of soils with stones on the surface. Included areas 
make up about 10 per cent of this map unit. 



“West House II – Affordable Senior Housing”              Stormwater Management 
417 Forest Avenue  Page 8 of 34 
Middletown, R.I. 

_____________________________________________________________________________________________ 

 

_________________________________________________________________________________________________________  
 

1539 Fall River Avenue ▪ InSite Professional Complex ▪ Seekonk, MA 02771 ▪ T 508-336-4500 ▪ F 508-336-4558 ▪ www.insiteengineers.com 

 

The permeability of this soil is moderate in the surface layer and subsoil and slow in the 
substratum. Available water capacity is moderate, and runoff is slow. This soil has a seasonal high 
water table at a depth of about 20 inches from late fall through mid spring. The soil is very strongly 
acid through medium acid. 

Pittstown silt loam (PmB), Hydrologic Group C – This gently sloping, moderately well drained 
soil is on side slopes of glacial upland hills and drumlins. Areas are oval and range mostly from 5 
to 100 acres. 

Typically the surface layer is very dark grayish brown silt loam about 8 inches thick. The subsoil 
is 20 inches thick. It is dark yellowish brown and olive brown silt loam that is mottled in the lower 
part. The substratum is olive gray, mottled channery silt loam to a depth of 60 inches or more. 

Included with this soil in mapping are small areas of well drained Newport soils and poorly drained 
Stissing soils. Also included are small areas of nearly level soils, that have slopes of more than 8 
percent, and stony soils. Included areas make up about 10 percent of this map unit. 

The permeability of this soil is moderate in the surface layer and subsoil and slow in the 
substratum. Available water capacity is moderate, and runoff is medium. This soil has a seasonal 
high water table at a depth of about 20 inches from late fall through midspring. The soil is very 
strongly acid through medium acid. 

 
Figure 2: USDS Soils Map - Forest Ave, Middletown, RI 
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2.3 Flood Zone Classification 
 
Referencing the National Flood Insurance Program, Flood Insurance Map, Community Panel 
Number 44005C0093J. September 4, 2013, the parcel does not lie within a special flood hazard 
zone (see Figures below).  
 

 
Figure 3: FEMA Flood Map - Forest Ave, Middletown, RI 

2.4 Groundwater Classification 
 
Groundwater on the Site falls within a single category.  The recharge area that contributes to Bailey 
Brook (ID Number RI0007035R-01) is classified by RIDEM as "GA".  
 
2.5 Surface Water 
 
The Environmental Resource Map indicates the nearest surface water body is the Bailey Brook to the 
west. 
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3.0 PROPOSED SITE CONDITIONS  

3.1 Site Plan 
 
West House II proposes re-development of the site as follows: 
 

 Re-development of parking lots and Access Driveways 
 Addition to the main building as affordable senior housing apartments.  
 Construction of stormwater management system of cultic chambers to provide water 

quality  
 New driveway and expanded parking areas 
 Grading of site 
 Expanded and new utility installations 

3.2 Stormwater Management Considerations 
 
The comprehensive drainage design is separated into three predevelopment Subcatchment areas 
and eleven (11) post development Subcatchment areas. The total drainage area analyzed is 
approximately 123,448 sf (2.83 ac). Runoff from impervious areas is to mimic existing conditions 
by being directed on towards the existing detention area on the westrn side of the property. Runoff 
from the westerly parking lot is managed in a system of Cultec units.  
 
For both the Pre-construction and Post Construction scenarios, the times of concentrations (TOC) 
for the longest overland flow path within each area were determined using the TR-55 Method.  
Each flow path is represented individually on the subarea calculation sheets.   A weighted curve 
number CN was derived for each subarea based on proposed land usage and soil types. The 
respective pre-construction rates of runoff were interpreted as allowable release rates for post-
construction design. 
 

3.2.1 Methodology 
 
The stormwater system was designed using a computerization of the Soil Conservation 
Service (SCS) method, for the computation of runoff hydrographs and peak discharge rates.  
All stormwater management computations and detention pond modeling has been 
performed with the Hydrocad V 10.0 Stormwater modeling software.    

 
The rainfall duration intensity curves were developed from 24-hour rainfall intensities were 
obtained from the U.S. Weather Bureau, for the Middletown, RI area.  The drainage 
analysis is based on the SCS method with a rainfall distribution Type III, for the 1-year, 
10-year, and 100-year design frequency storms. 

 
1 year  = 2.8 inches 
10 year  = 4.9 inches 

 100 year  =  8.6 inches 
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3.2.2 Watershed Description – Pre-Development Conditions 
 
The pre-development watershed consists of three (3) Subcatchment areas.  They are labeled 
as Subcatchment PRE1 (PRE1), Subcatchment PRE2 (PRE 2) and Subcatchment 
Uncontrolled (Uncontrolled) Refer to Appendix ‘B’ for the Existing Conditions Watershed 
Map.  Design Point 1 (DP1) of these watersheds is to the detention pond to the west.  Design 
Point 2 (DP2) is to a point directly off site on Enterprise Avenue. 
 
Subcatchment PRE1 (PRE1) – this Subcatchment consists of the northern area of the lot 
that is directed overland toward the detention pond.  
 
Subcatchment PRE2 (PRE 2) – this Subcatchment consists of the southern area of the lot 
that is directed overland towards the detention pond. 
 
Subcatchment Uncontrolled (Uncontrolled) - This Subcatchment depicts the area that does 
not drain towards the detention pond, instead runoff flows towards enterprise drive to the 
southwest of the site. 
 
The peak discharge runoff rate is in cubic feet per second (cfs).  Refer to Appendix ‘A’ – 
Pre-Development Drainage Analysis for the hydrographs and supporting data and 
calculations. 
 

3.2.3 Watershed Description – Post Development Conditions 
 
Under post-development conditions, the site watershed was analyzed as eleven (11) 
Subcatchment.  Comparatively equal in total area to the existing conditions watershed area. 
They are labelled as Subcatchment Post 1A (POST1A), Subcatchment Post 1B (POST1B), 
Subcatchment Post 1C (POST1C), Subcatchment Post 1D (POST1D), Subcatchment Post 
2A (POST2A), Subcatchment Post 2B (POST2B), Subcatchment Post 2CA (POST2CA), 
Subcatchment Post 2CB (POST2CB), Subcatchment Post 2D (POST2D), Subcatchment 
Post 2E (POST2E), and Subcatchment Uncontrolled (Uncontrolled) 
 
Design Point 1 (DP1) of these watersheds is to the detention pond to the west.  Design 
Point 2 (DP2) is to a point directly off site on Enterprise Avenue. 
 
Subcatchment Post 1A (POST1A) – this subcatchment consists of the area directed towards 
Cultec units A and the detention pond. 
 
Subcatchment Post 1B (POST1B) – this subcatchment consists of the area directed towards 
the detention pond. 
 
Subcatchment Post 1C (POST1C) – this subcatchment consists of the area directed towards 
the detention pond. 
 
Subcatchment Post 1D (POST1D) – this subcatchment consists of the area directed towards 
the detention pond. 
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Subcatchment Post 2A (POST2A) – this subcatchment consists of the area directed towards 
Cultec units B and the detention pond. 
 
Subcatchment Post 2B (POST2B) – this subcatchment consists of the area directed towards 
the detention pond. 
 
Subcatchment Post 2CA (POST2CA) – this subcatchment consists of the area directed 
towards Cultec units B and the detention pond. 
 
Subcatchment Post 2CB (POST2CB) – this subcatchment consists of the area directed 
towards Cultec units B and the detention pond. 
 
Subcatchment Post 2D (POST2D) – this subcatchment consists of the area directed towards 
Cultec units B and the detention pond. 
 
Subcatchment Post 2E (POST2E) – this subcatchment consists of the area directed towards 
Cultec units B and the detention pond. 

 
Subcatchment Uncontrolled (Uncontrolled) - This Subcatchment depicts the area that does 
not drain towards the detention pond, instead runoff flows towards enterprise drive to the 
southwest of the site. 
 
The Post Watershed Analysis Map (see Appendix B) shows the limits of each 
subcatchment area.   
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4.0 STORMWATER MANAGEMENT STANDARDS  
 
This proposed stormwater management system complies to the best extent possible with the 
current regulations of the Rhode Island Department of Environmental Management (RIDEM).  
Total Pre-Construction impervious area is 75,294 s.f. The total area of the combined lots is 123,448 
s.f.  The percentage of total impervious area of the site is 61%.  Since 61% is greater than 40% the 
site is considered Redevelopment. Compliance and applicability of the eleven (11) Stormwater 
Management Standards are discussed below. 
 
For redevelopment sites with 40% or more existing impervious surface coverage, only Standards 
2, 3, and 7-11 must be addressed.  Specifically, recharge and stormwater quality shall be managed 
in accordance with one or more of the following techniques:  

• Reduce existing impervious area by at least 50% of the redevelopment area; or  
• Implement other LID techniques to the maximum extent practicable to provide recharge 

and water quality management for at least 50% of the redevelopment area; or 
 Use on-site structural BMPs to provide recharge and water quality management for at least 

50% of redevelopment area; 
 
The West House II site will implement a combination of the above techniques. 
 
The following eleven (11) standards and proposed stormwater management measures are listed 
below. 
 

4.1 Minimum Standard 1: LID Site Planning and Design Strategies (Not Required 
for Redevelopment) 
 
LID site planning and design strategies must be used to the maximum extent practicable in order 
to reduce the generation of the water runoff volume for both new and redevelopment projects. 
 

Although the site meets the redevelopment standard and is not required to provide LID 
Site Planning and Design Strategies; Criteria was utilized in the site planning process.  
The full list of approved LID methods and/or procedures were explored at the site.  LID 
methods proposed for this site are bioretention areas which provide parking lot 
landscaping by breaking up impervious areas.   
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4.2 Minimum Standard 2: Groundwater Recharge 
 
Stormwater must be recharged within the same sub watershed to maintain baseflow at pre-
development recharge levels to the maximum extent practicable in accordance with the 
requirements and exemptions described in Section 3.3.2 of the Rhode Island Stormwater 
Management Standards.  
 
For redevelopment sites with 40% or more existing impervious coverage standard 2 must be 
addressed. Recharge and Water Quality shall be managed in accordance with the acceptable 
technique of utilizing on-site structural BMP’s to provide recharge and water quality management 
for at least 50% of redevelopment area.   
 
The objective of the groundwater recharge standard is to protect water table levels, stream 
baseflow, wetlands, and soil moisture levels. Infiltrating stormwater may also provide significant 
water quality benefits such as reduction of bacteria, nutrients, and metals when infiltrated into the 
soil profile. 
 
 

The Groundwater Recharge (Rev) volume of stormwater is based on the amount of 
impervious area and hydrologic soil group (HSG) as follows: 
 

𝑅௘௩ = (1")𝐹(𝐼)/12 
Where: 
Rev = groundwater recharge volume (c.f.)  
F = recharge factor 
I = impervious area (s.f.) 
 
The Total amount of impervious area for the site is 75,295 s.f. 
The redevelopment area has a 16.47% reduction in impervious area. In total a minimum of 50% 
of the redevelopment area is to be treated. An additional 33.53% of the existing area must be 
treated to have a combined treatment of 50% of the development area. 0.34 (75,295) = 25,600 
s.f. 
Total impervious to be treated = 25,600 s.f.   

 
𝑅௘௩ = (1") ∗ 0.25 ∗ (25,600)/12 = 526 c.f. 

 
The total Rev provided for this site is 4,745 c.f. as tabulated below 
 

Total Rev Provided 
BMP Length (ft.) Width (ft.) Height to Inv. (ft.) Rev Provided (c.f.) 

Cultec Field A 73.5 20.83 2.0 2296.5075 
Cultec Field B 59.5 20.83 2.0 1859.0775 

Infiltration Pond ~ ~ ~ 590 
      Total 4745.585 
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4.3 Minimum Standard 3: Water Quality 
 
For redevelopment sites with 40% or more existing impervious coverage standard 3 must be 
addressed. Recharge and Water Quality shall be managed in accordance with the acceptable 
technique of utilizing on-site structural BMP’s to provide recharge and water quality management 
for at least 50% of redevelopment area.   
 
Stormwater runoff must be treated before discharge. The amount that must be treated from each 
rainfall event is known as the required water quality volume (WQv) and is the portion of runoff 
containing the majority of the pollutants. The water quality volume is calculated using the 
following equation: 
 
A minimum (WQv) volume of 0.2 watershed inches (0.2” over entire disturbed area) is required. 
 The Total amount of impervious area for the site is 75,295 s.f. 
 The minimum WQv for this area is  
                                      75,295 (.2”) (1/12) = 1255 c.f. 
 
The redevelopment area has a 16.47% reduction in impervious area. In total a minimum of 50% 
of the redevelopment area is to be treated. An additional 33.53% of the existing area must be 
treated to have a combined treatment of 50% of the development area. 0.34 (75,295) = 25,600 
s.f. 
Total impervious to be treated = 25,600 s.f.   
 
The required WQv for this site is 

WQ୴ = (1")(I୧୫୮ ୟ୰ୣୟ)(1/12) 
WQv = (1”) (25,600) (1/12) = 2,104 c.f. 

       
The total WQv provided for this site is 4,745 c.f. as tabulated below 
 

Total WQv Provided 
BMP Length (ft.) Width (ft.) Height to Inv. (ft.) WQv Provided (c.f.) 

Cultec Field A 73.5 20.83 2.0 2296.51 
Cultec Field B 59.5 20.83 2.0 1859.08 

Infiltration Pond ~ ~ ~ 590 
      Total 4745.59 
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4.4 Minimum Standard 4: Conveyance and Natural Channel Protection (Not 
Required for Redevelopment) 
 
Open drainage and pipe conveyance systems must be designed to provide adequate passage for 
flows leading to, from, and through stormwater management facilities for at least the peak flow 
from the 10-year, 24-hour Type III design storm event.  Protection for natural channels 
downstream must be supplied by providing 24-hour extended detention of the one-year, 24-hour 
Type III design storm event runoff volume. 

 
The site is a Redevelopment which is not required to meet Standard 4, however Cultec 
infiltrator units have been designed to provide Twenty-four hour extended detention of 
the one year, design storm event. Similarly, the conveyance system has been designed to 
provide adequate passage for flows leading to, from, and through stormwater 
management facilities for at least the peak flow from the 10-year, 24-hour Type III 
design storm event. The stormwater system reduces the frequency and magnitude of 
overbank flooding and protects downstream and abutting structures from flooding.  
 

 

4.5 Minimum Standard 5: Overbank Flood Protection (Not Required for 
Redevelopment) 
Larger storm events also can cause flood damage and other impacts.  These impacts can be 
significantly reduced by storing and releasing stormwater runoff in a gradual manner that ensures 
pre-development peak discharges are not exceeded. Downstream overbank flood protection must 
be provided by attenuating the post-development peak discharge rate to the pre-development levels 
for the 1-year, 10-year, and 100-year, 24-hour Type III design storm events.  
 

The stormwater system was designed using a computerization of the Soil Conservation 
Service (SCS) method, for the computation of runoff hydrographs and peak discharge 
rates.  All stormwater management computations and pond modeling has been performed 
using the Hydrocad V 10.0 Stormwater modeling software.    
 
The rainfall duration intensity curves were developed from 24-hour rainfall intensities 
were obtained from the U.S. Weather Bureau, for the Middletown, RI area.  The drainage 
analysis is based on the SCS method with a rainfall distribution Type III, for the 1-year, 
10-year, and 100-year design frequency storms,  

 
1 year = 2.8 inches 
10 year = 4.9 inches 
100 year = 8.6 inches 
 

Evaluation of the contributing area(s), size, soil type(s), slope, and ground cover provide 
the necessary information required to develop rainfall event hydrographs.  Rainfall event 
hydrographs are time/volume mathematical representations of how stormwater runoff 
volume is generated from different size storm events over a period of 24 hours for a specific 
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watershed area.  Each hydrograph depicts a bell-shaped curve where the area under the 
curve represents the volume of stormwater flow in cubic feet.   

 
Hydrographs were developed for the watersheds of existing-and proposed conditions. The 
peak discharge rate was determined for each storm event. The site was designed to reduce 
the stormwater rates flowing offsite for the 1-year, 10-year, and 100-year storm. There is 
an increase in the stormwater rate to design point 1 for the 100-year storm, however the 
volume of water to design point one is reduced by approximately 15%. The site was 
designed to reduce the stormwater volumes for the 1-year, 10-year, and 100-year storm 
events. The modified curbe number method was also utilized in hydroCAD to ensure that 
Post condition peak flows were all zero (0) cfs for the 1-year, 10-year, and 100-year storm 
events. 
 

Table 1: "West House II" Watershed Areas 
Existing Conditions Proposed Conditions 

Watershed Name Total Area (s.f.) Watershed Name Total Area (s.f.) 
Pre 1 56,958 Post 1A 27,741 
Pre 2 37,195 Post 1B 8,779 

Uncontrolled 29,294 Post 1C 7,810 
  Post 1D 9,130 
  Post 2A 9,029 
  Post 2B 2,494 
  Post 2CA 22,346 
  Post 2CB 16,448 
  Post 2D 3,820 
  Post 2E 8,547 
  Uncontrolled 7,303 

Total: 123,447 Total: 123,447 
 

Table 2: "West House II": Design Point 1 - Detention Pond 

Comparison of Pre- and Post- Development Peak Discharge Rates 

Frequency 
Storm (Year) 

Existing Peak 
Discharge (cfs) 

Proposed Peak 
Discharge (cfs) 

Peak Discharge 
Difference (cfs) 

1 4.65 3.52 -1.13 
10 9.34 8.15 -1.19 

100 17.51 19.18 1.67 
 

Table 3: "West House II": Design Point 2 - Total Off Site Flow 
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Comparison of Pre- and Post- Development Peak Discharge Rates 

Frequency 
Storm (Year) 

Existing Peak 
Discharge (cfs) 

Proposed Peak 
Discharge (cfs) 

Peak Discharge 
Difference (cfs) 

1 5.50 3.69 1.81 
10 11.55 8.65 2.90 

100 22.29 20.31 1.98 
 

Table 4: "West House II": Design Point 1 - Detention Pond 

Comparison of Pre- and Post- Development Volume of Runoff 

Frequency 
Storm (Year) 

Existing Volume 
(c.f.) 

Proposed Volume 
(c.f.) % Reduced 

1 14,560 6,964 52 
10 30,157 19,032 37 

100 58,585 49,951 15 
 

Table 5: "West House II": Design Point 2 - Total Off Site Flow 

Comparison of Pre- and Post- Development Peak Discharge Rates 

Frequency 
Storm (Year) 

Existing Volume 
(c.f.) 

Proposed Volume 
(c.f.) % Reduced 

1 17,250 7,533 56 
10 37,007 20,578 44 

100 73,695 53,498 27 
 

Table 6: "West House II": 1.2” Peak Flow (cfs) 

Sub watershed 
(Design Point) PRE (CFS) Proposed Volume 

(c.f.) 

DP-1 N.A. 0 
DP-2 N.A. 0 

TOTALS: N.A. 0 
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4.6 Minimum Standard 6: Redevelopment and Infill Projects  
 
The purpose of this minimum standard is to establish the alternative requirements for projects or 
portions of a project where existing impervious areas will be redeveloped or where the site 
qualifies as infill. In no case on a redevelopment or infill project shall the levels of stormwater 
treatment and recharge be less than the levels prior to initiation of the proposed project. 
 

The West House II project is a redevelopment project The project will meet all of the 
requirements of Standard 6. Stormwater treatment and recharge will be greater than 
existing levels. The West House II development is not an infill project. 

   

4.7 Minimum Standard 7: Pollution Prevention 

All development sites require the use of source control and pollution prevention measures to 
minimize the impact that the land use may have on stormwater runoff These measures shall be 
outlined in a stormwater pollution prevention plan. The intent of this standard is to prevent, to the 
maximum extent practicable, pollutants from coming into contact with stormwater runoff. 

A Stormwater Pollution Prevention Plan has been prepared to address this Standard as 
required. 
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4.8  Minimum Standard 8: Land Uses with Higher Potential Pollutant Loads 
 
Stormwater discharges from land uses with higher potential pollutant loads (LUHPPLs) require 
the use of specific source control and pollution prevention measures and the specific stormwater 
BMPs approved for such use. 
 

The West House II site is not a land use with higher potential pollutant loads (LUHPPL).  
Standard 8 is not applicable for this project. 

    

4.9 Minimum Standard 9: Illicit Discharges 
 
All illicit discharges to stormwater management systems are prohibited, including discharges 
from OWTS, and sub-drains and French drains near OWTSs that do not meet the State’s OWTS 
Rules (setbacks vary depending on the capacity of the OWTS, the type of conveyance system, 
and the sensitivity of the receiving waters). The stormwater management system is the system 
for conveying, treating, and infiltrating stormwater on site, including stormwater best 
management practices and any pipes intended to transport stormwater to ground water, surface 
water, or municipal separate storm sewer system (MS4). Illicit discharges to the stormwater 
management system, i.e., illicit connections, are discharges not entirely comprised of stormwater 
that are not specifically authorized by a National Pollutant Discharge Elimination System 
(NPDES) or RIPDES permit. The objective of this standard is to prevent pollutants from being 
discharged into MS4s and Waters of the State, and to safeguard the environment and public 
health, safety, and welfare. 

 
The owner shall be responsible for the prohibition of illicit discharges on site. Discharges 
from sub-drains and French drains are not tied to any stormwater management system.  
The site has a connection to the existing sewer system.   

4.10 Minimum Standard 10: Construction Activity Soil Erosion, Runoff, 
Sedimentation, and   Pollution Prevention Control Measure Requirements  
 
Erosion and sedimentation control (ESC) practices must be utilized during the construction phase 
as well     as during any land disturbing activities. 
The site shall be developed in a manner to minimize land disturbances in accordance with State of 
Rhode Island Soil Erosion and Sediment Control Manual issued 2009 and amended 2015.  The 
following specific construction strategies, techniques and erosion control measures are more 
specifically described as follows: 

1. Avoid and Protect Sensitive Areas and Natural Features 
Areas of existing and remaining vegetation and areas that are to be protected during construction 
are delineated on the plans. The proposed activities are consistent with Minimum Standard 1, 
Low Impact Development (LID) Site Planning and Design Strategies and have been designed 
to maximize the protection of natural drainage areas and jurisdictional wetland buffers. The site 
has been designed to avoid the impacts, preserved wetland buffers by preserving naturally 
vegetated riparian buffers.   
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2. Minimize Area of Disturbance 
Limits of Disturbance (LOD) are clearly marked on all SESC plans. The amount of land area 
for the project site has been minimized. The project has been designed to control the peak runoff 
and flows under the post construction design.  The site has been designed in accordance with 
Minimum Standard 1, Low Impact Development Site Planning and Design Strategies, Section 
3.3.1.3., Appendix A Checklist 1.D. and Chapter Four – LID Site Planning and Design 
Strategies, Section 4.5.1. 

3. Minimize the Disturbance of Steep Slopes  
 The site development will minimize the steep slopes on the property. Retaining walls have been 

utilized to minimize steep slopes.  The site design will comply with Minimum Standard 1, Low 
Impact Development Site Planning and Design Strategies, Section 3.3.1.3 and Appendix A 
Checklist 1.D. Locating Sites in Less Sensitive Areas, and Chapter Four – LID Site Planning 
and Design Strategies, Section 4.5.1 Avoid the Impacts.  

4. Preserve Topsoil  
The site operator will preserve and stockpile existing topsoil.  The topsoil will be reused on site.  
The topsoil will be amended, and an open meadow grass mix will be utilized throughout the 
site.   

5. Stabilize Soils  
The site will be stabilized immediately whenever clearing, grading, excavating activities have 
permanently ceased within the site.  Hydro seed will be used throughout the site. Any disturbed 
soils exposed prior to October 15th will be seeded by that date. Any areas that do not have 
adequate vegetative stabilization by November 15th will be stabilized using degradable mulches 
that will cover and protect soil surfaces. If construction continues within the site during the 
period from October 15th through April 15th, care will be taken to ensure that only the area 
required for that day’s work is exposed, and all erodible soil will be stabilized within 5 working 
days.  

6. Protect Storm Drain Inlets  
 The site operator will install inlet protection measures at each of the catchbasins to remove 

sediment from discharge prior to entry into the storm drain inlet. The operator will clean and/or 
remove and replace, the protection measures as sediment accumulates.  Accumulated sediment 
adjacent to the inlet protection measures will be removed by the end of the same workday in 
which it is found. 

7. Protect Storm Drain Outlets  
 Haybales and riprap will be used at the outfall to protect and prevent scour and erosion at 

discharge points. 

8. Establish Temporary Controls for the Protection of Post- Construction Stormwater 
Control Measures  

Straw wattles will be installed to protect infiltration areas as they are installed and throughout 
the construction phase of the project so that they will function properly when they are brought 
online. The erosion and sediment control plan identifies areas where infiltration measures are 
proposed, and the site contractor shall restrict construction activity within the infiltration to 
prevent compaction of the area.  
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9. Establish Sediment Barriers  
 Straw wattles will be installed along the perimeter areas of the site.  The site contractor will 

maintain the sediment barriers and will completed in accordance with the maintenance 
requirements specified by the product manufacturer or the Rhode Island Soil Erosion and 
Sediment Control Handbook. 

10. Divert or Manage Run-on from Up-gradient Areas  
Straw wattles will be used to limit stormwater flow from coming onto the project area, and to 
divert and slow on-site stormwater flow from exposed soils to limit erosion, runoff, and the 
discharge of pollutants from the site.  

11. Properly Design Constructed Stormwater Conveyance Channels  
 The pipes and culverts have been sized to handle the peak flow from the 10-year, 24-hour Type 

III design storm.  

12. Retain Sediment On-Site  
The SESC Plan states different stormwater practices that control erosion, control run-off, and 
control sediment. The combination of practices must be designed to prevent discharges of 
sediment. The plans shall include inlet protection, construction entrances, and containment of 
stockpiled materials.  

13. Control Temporary Increases in Stormwater Velocity, Volume, and Peak Flows  
The Construction Plan identifies the discharge points and location of sedimentation basins, 
culverts, underground infiltration systems and infiltration ponds that control both peak flow 
rates and total runoff volume that will minimize flooding, channel erosion, and stream bank 
erosion. 

14. Construction Activity Pollution Prevention Control Measures  
The SESC Plan describes all the pollution prevention measures that will be implemented to 
control pollutants in stormwater. The operator shall install, implement, and maintain effective 
pollution prevention measures to minimize the discharge of pollutants in accordance with the 
SESC Plan requirements outlined in the Rhode Island Soil Erosion and Sediment Control 
Handbook 

15. Control Measure Installation, Inspections, Maintenance, and Corrective Actions  
The installation of straw wattles will be completed by the time each phase of earth-disturbance 
has begun. The site will be inspected by the engineer or owner at least once every seven (7) 
calendar days and within twenty-four (24) hours after any storm event which generates at least 
0.25 inches of rainfall per twenty-four (24) hour period and/or after a significant amount of 
runoff. If an inspection reveals a problem, the operator will work to fix the problem 
immediately after discovering the problem, and complete such work by the close of the next 
work day, if the problem does not require significant repair or replacement, or if the problem 
can be corrected through routine maintenance. If new straw wattles or haybales are needed, the 
operator will install and make operational by no later than seven (7) calendar days from the 
time of discovery 
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Site specific areas of concern are: 
 

* Installation of closed drainage system, manholes, catch basins 

* Slope stabilization 

* Construction of construction entrances driveway 

* Prevention of erosion and sediments adjacent properties 

* At the Engineer’s discretion, and following final grading of the surrounding slopes, 
a line of staked straw waddle shall be installed near the property line to prevent 
eroded soils from depositing in the drainage systems and on adjacent properties, 
and a line of silt fence shall be installed as shown on the plans.  

4.11 Minimum Standard 11: Stormwater Management System Operation and 
Maintenance  

The stormwater management system, including all structural stormwater controls and 
conveyances, must have an operation and maintenance plan to ensure that it continues to 
function as designed. 

 
The West House II. as the owner, will be responsible for the operation and maintenance of the 
stormwater management system and all its appurtenances.  The owner will keep a written record 
of inspection dates and findings, maintenance operations, and all repairs.  Refer to the Stormwater 
Management System Operation and Maintenance (Standard 11) section of this report for the 
maintenance program.  A separate Operation and Maintenance Plan will be recorded and 
maintained on site. 
  
O&M Access and Safety:  

 Access to ALL Stormwater management systems should be safe and efficient  
 All egress and ingress routes should be maintained to design standard below:  
 Access routes should be inspected and maintained  
 Obstacles preventing maintenance personnel and / or equipment access should be removed  
 Walkways should be clear of obstructions and maintained to design standards  
 Roadways should be maintained to accommodate the size and weight of vehicles that use 

the roadways  
 Gravel or ground cover should be added if erosion occurs (for example, as a result of 

vehicle or pedestrian traffic)  
 All fences should be maintained to preserve their functionality and appearance  
 Collapsed fences should be restored to an upright position  
 Jagged edges and damaged fences should be repaired or replaced  
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5.0  CONCLUSIONS 
 
The proposed “West House II” project will incorporate a drainage system comprising the use of 
BMP’s such as Cultec Infiltration Units to provide water quality treatment.  The use of these 
BMP’s result in: 
 

 An equal or less peak discharge rate for the 1-year, 10-year, and 100-year design 
frequency storms. 

 Compliance with the Rhode Island Stormwater Design and Installation Standards Manual 
to the maximum extent possible  

 80% TSS Removal 
 No detrimental effects of the water quality due to the infiltrators ability to retain and/or 

remove nutrients or act as a natural pollution filter. 
 No decrease in flood storage capacity that would impair the ability to protect life and/or 

property. 
 
  

It is the opinion of this engineer that the proposed “West House II” stormwater management 
program is in compliance to the extent practicable with the latest Rhode Island Stormwater Design 
and Installation Standards Manual. 
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APPENDIX A: 

1, 10, & 100-Year Storm Calculations 
(Pre and Post Construction) 

1.2” Water Quality Storm Event 
(Modified Curve Number) 

 
Drainage Diagram 

Area Listing 

Storm Event Summary Sheet 

Area Summaries 

Times of Concentration 

Outlet Structure (Post only) 

Basin Routing (Post only) 

Basin Volumes (Post only) 
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Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

33,430 74 >75% Grass cover, Good, HSG C  (PRE1, PRE2, UNCONTROLLED)

63,724 98 Paved parking, HSG C  (PRE1, PRE2, UNCONTROLLED)

11,570 98 Roofs, HSG C  (PRE1, PRE2, UNCONTROLLED)

14,724 70 Woods, Good, HSG C  (PRE1, PRE2, UNCONTROLLED)

123,448 88 TOTAL AREA
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

0 HSG A

0 HSG B

123,448 HSG C PRE1, PRE2, UNCONTROLLED

0 HSG D

0 Other

123,448 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(sq-ft)

HSG-B

(sq-ft)

HSG-C

(sq-ft)

HSG-D

(sq-ft)

Other

(sq-ft)

Total

(sq-ft)

Ground

Cover

Subcatchment

Numbers

0 0 33,430 0 0 33,430 >75% Grass 

cover, Good

0 0 63,724 0 0 63,724 Paved parking

0 0 11,570 0 0 11,570 Roofs

0 0 14,724 0 0 14,724 Woods, Good

0 0 123,448 0 0 123,448 TOTAL AREA
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 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=56,958 sf   65.40% Impervious   Runoff Depth=1.72"Subcatchment PRE1: Subcat PRE1
   Flow Length=384'   Tc=6.0 min   CN=89   Runoff=2.63 cfs  8,164 cf

Runoff Area=37,196 sf   81.12% Impervious   Runoff Depth=2.06"Subcatchment PRE2: Subcat PRE2
   Flow Length=332'   Tc=6.0 min   CN=93   Runoff=2.02 cfs  6,395 cf

Runoff Area=29,294 sf   26.87% Impervious   Runoff Depth=1.10"Subcatchment UNCONTROLLED: Subcat 
   Flow Length=283'   Tc=6.0 min   CN=80   Runoff=0.85 cfs  2,690 cf

   Inflow=4.65 cfs  14,560 cfReach DP1: Design Point 1
   Outflow=4.65 cfs  14,560 cf

   Inflow=0.85 cfs  2,690 cfReach DP2: Design Point 2
   Outflow=0.85 cfs  2,690 cf

   Inflow=5.50 cfs  17,250 cfReach TOTAL: TOTAL
   Outflow=5.50 cfs  17,250 cf

Peak Elev=140.98'   Inflow=2.63 cfs  8,164 cfPond DMH1: DMH 1
   Outflow=2.63 cfs  8,164 cf

Peak Elev=138.93'   Inflow=2.02 cfs  6,395 cfPond DMH2: DMH 2
   Outflow=2.02 cfs  6,395 cf

Total Runoff Area = 123,448 sf   Runoff Volume = 17,250 cf   Average Runoff Depth = 1.68"
39.01% Pervious = 48,154 sf     60.99% Impervious = 75,294 sf
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Summary for Subcatchment PRE1: Subcat PRE1

Runoff = 2.63 cfs @ 12.09 hrs,  Volume= 8,164 cf,  Depth= 1.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Newport - Middletown Rainfall=2.80"

Area (sf) CN Description
12,933 74 >75% Grass cover, Good, HSG C
29,476 98 Paved parking, HSG C
7,775 98 Roofs, HSG C
6,775 70 Woods, Good, HSG C

56,958 89 Weighted Average
19,708 34.60% Pervious Area
37,251 65.40% Impervious Area

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

4.1 40 0.0264 0.16 Sheet Flow, Grass 1
Grass: Short   n= 0.150   P2= 3.30"

0.6 59 0.0555 1.65 Shallow Concentrated Flow, Grass 2
Short Grass Pasture   Kv= 7.0 fps

0.2 25 0.1143 2.37 Shallow Concentrated Flow, Grass 3
Short Grass Pasture   Kv= 7.0 fps

1.1 260 0.0369 3.90 Shallow Concentrated Flow, Pavemnt 1
Paved   Kv= 20.3 fps

6.0 384 Total
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Summary for Subcatchment PRE2: Subcat PRE2

Runoff = 2.02 cfs @ 12.09 hrs,  Volume= 6,395 cf,  Depth= 2.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Newport - Middletown Rainfall=2.80"

Area (sf) CN Description
5,733 74 >75% Grass cover, Good, HSG C

27,775 98 Paved parking, HSG C
2,398 98 Roofs, HSG C
1,290 70 Woods, Good, HSG C

37,196 93 Weighted Average
7,023 18.88% Pervious Area

30,173 81.12% Impervious Area

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

0.4 37 0.0060 1.57 Shallow Concentrated Flow, Roof 1
Paved   Kv= 20.3 fps

0.4 55 0.0901 2.10 Shallow Concentrated Flow, Grass 1
Short Grass Pasture   Kv= 7.0 fps

0.9 240 0.0495 4.52 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.7 332 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment UNCONTROLLED: Subcat UNCONTROLLED

Runoff = 0.85 cfs @ 12.09 hrs,  Volume= 2,690 cf,  Depth= 1.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Newport - Middletown Rainfall=2.80"

Area (sf) CN Description
14,764 74 >75% Grass cover, Good, HSG C
6,473 98 Paved parking, HSG C
1,398 98 Roofs, HSG C
6,660 70 Woods, Good, HSG C

29,294 80 Weighted Average
21,423 73.13% Pervious Area
7,871 26.87% Impervious Area

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

0.6 55 0.0060 1.57 Shallow Concentrated Flow, Roof 1
Paved   Kv= 20.3 fps

0.9 64 0.0308 1.23 Shallow Concentrated Flow, Grass 1
Short Grass Pasture   Kv= 7.0 fps

0.3 44 0.1256 2.48 Shallow Concentrated Flow, Grass 2
Short Grass Pasture   Kv= 7.0 fps

0.4 120 0.0641 5.14 Shallow Concentrated Flow, Paved 1
Paved   Kv= 20.3 fps

2.2 283 Total,  Increased to minimum Tc = 6.0 min
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Summary for Reach DP1: Design Point 1

Inflow Area = 94,154 sf, 71.61% Impervious,  Inflow Depth = 1.86"    for  1-Year Newport - Middletown event
Inflow = 4.65 cfs @ 12.09 hrs,  Volume= 14,560 cf
Outflow = 4.65 cfs @ 12.09 hrs,  Volume= 14,560 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
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Summary for Reach DP2: Design Point 2

Inflow Area = 29,294 sf, 26.87% Impervious,  Inflow Depth = 1.10"    for  1-Year Newport - Middletown event
Inflow = 0.85 cfs @ 12.09 hrs,  Volume= 2,690 cf
Outflow = 0.85 cfs @ 12.09 hrs,  Volume= 2,690 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
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Summary for Reach TOTAL: TOTAL

Inflow Area = 123,448 sf, 60.99% Impervious,  Inflow Depth = 1.68"    for  1-Year Newport - Middletown event
Inflow = 5.50 cfs @ 12.09 hrs,  Volume= 17,250 cf
Outflow = 5.50 cfs @ 12.09 hrs,  Volume= 17,250 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
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Summary for Pond DMH1: DMH 1

Inflow Area = 56,958 sf, 65.40% Impervious,  Inflow Depth = 1.72"    for  1-Year Newport - Middletown event
Inflow = 2.63 cfs @ 12.09 hrs,  Volume= 8,164 cf
Outflow = 2.63 cfs @ 12.09 hrs,  Volume= 8,164 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.63 cfs @ 12.09 hrs,  Volume= 8,164 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 140.98' @ 12.09 hrs

Device Routing     Invert Outlet Devices
#1 Primary 140.00' 12.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=2.63 cfs @ 12.09 hrs  HW=140.98'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 2.63 cfs @ 3.37 fps)
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Summary for Pond DMH2: DMH 2

Inflow Area = 37,196 sf, 81.12% Impervious,  Inflow Depth = 2.06"    for  1-Year Newport - Middletown event
Inflow = 2.02 cfs @ 12.09 hrs,  Volume= 6,395 cf
Outflow = 2.02 cfs @ 12.09 hrs,  Volume= 6,395 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.02 cfs @ 12.09 hrs,  Volume= 6,395 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 138.93' @ 12.09 hrs

Device Routing     Invert Outlet Devices
#1 Primary 138.14' 12.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=2.01 cfs @ 12.09 hrs  HW=138.93'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 2.01 cfs @ 3.03 fps)
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

33,430 74 >75% Grass cover, Good, HSG C  (PRE1, PRE2, UNCONTROLLED)

63,724 98 Paved parking, HSG C  (PRE1, PRE2, UNCONTROLLED)

11,570 98 Roofs, HSG C  (PRE1, PRE2, UNCONTROLLED)

14,724 70 Woods, Good, HSG C  (PRE1, PRE2, UNCONTROLLED)

123,448 88 TOTAL AREA
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

0 HSG A

0 HSG B

123,448 HSG C PRE1, PRE2, UNCONTROLLED

0 HSG D

0 Other

123,448 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(sq-ft)

HSG-B

(sq-ft)

HSG-C

(sq-ft)

HSG-D

(sq-ft)

Other

(sq-ft)

Total

(sq-ft)

Ground

Cover

Subcatchment

Numbers

0 0 33,430 0 0 33,430 >75% Grass 

cover, Good

0 0 63,724 0 0 63,724 Paved parking

0 0 11,570 0 0 11,570 Roofs

0 0 14,724 0 0 14,724 Woods, Good

0 0 123,448 0 0 123,448 TOTAL AREA
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 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=56,958 sf   65.40% Impervious   Runoff Depth=3.68"Subcatchment PRE1: Subcat PRE1
   Flow Length=384'   Tc=6.0 min   CN=89   Runoff=5.48 cfs  17,450 cf

Runoff Area=37,196 sf   81.12% Impervious   Runoff Depth=4.10"Subcatchment PRE2: Subcat PRE2
   Flow Length=332'   Tc=6.0 min   CN=93   Runoff=3.86 cfs  12,708 cf

Runoff Area=29,294 sf   26.87% Impervious   Runoff Depth=2.81"Subcatchment UNCONTROLLED: Subcat 
   Flow Length=283'   Tc=6.0 min   CN=80   Runoff=2.21 cfs  6,850 cf

   Inflow=9.34 cfs  30,157 cfReach DP1: Design Point 1
   Outflow=9.34 cfs  30,157 cf

   Inflow=2.21 cfs  6,850 cfReach DP2: Design Point 2
   Outflow=2.21 cfs  6,850 cf

   Inflow=11.55 cfs  37,007 cfReach TOTAL: TOTAL
   Outflow=11.55 cfs  37,007 cf

Peak Elev=142.60'   Inflow=5.48 cfs  17,450 cfPond DMH1: DMH 1
   Outflow=5.48 cfs  17,450 cf

Peak Elev=139.68'   Inflow=3.86 cfs  12,708 cfPond DMH2: DMH 2
   Outflow=3.86 cfs  12,708 cf

Total Runoff Area = 123,448 sf   Runoff Volume = 37,007 cf   Average Runoff Depth = 3.60"
39.01% Pervious = 48,154 sf     60.99% Impervious = 75,294 sf
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Summary for Subcatchment PRE1: Subcat PRE1

Runoff = 5.48 cfs @ 12.09 hrs,  Volume= 17,450 cf,  Depth= 3.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Newport - Middletown Rainfall=4.90"

Area (sf) CN Description
12,933 74 >75% Grass cover, Good, HSG C
29,476 98 Paved parking, HSG C
7,775 98 Roofs, HSG C
6,775 70 Woods, Good, HSG C

56,958 89 Weighted Average
19,708 34.60% Pervious Area
37,251 65.40% Impervious Area

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

4.1 40 0.0264 0.16 Sheet Flow, Grass 1
Grass: Short   n= 0.150   P2= 3.30"

0.6 59 0.0555 1.65 Shallow Concentrated Flow, Grass 2
Short Grass Pasture   Kv= 7.0 fps

0.2 25 0.1143 2.37 Shallow Concentrated Flow, Grass 3
Short Grass Pasture   Kv= 7.0 fps

1.1 260 0.0369 3.90 Shallow Concentrated Flow, Pavemnt 1
Paved   Kv= 20.3 fps

6.0 384 Total
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Summary for Subcatchment PRE2: Subcat PRE2

Runoff = 3.86 cfs @ 12.08 hrs,  Volume= 12,708 cf,  Depth= 4.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Newport - Middletown Rainfall=4.90"

Area (sf) CN Description
5,733 74 >75% Grass cover, Good, HSG C

27,775 98 Paved parking, HSG C
2,398 98 Roofs, HSG C
1,290 70 Woods, Good, HSG C

37,196 93 Weighted Average
7,023 18.88% Pervious Area

30,173 81.12% Impervious Area

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

0.4 37 0.0060 1.57 Shallow Concentrated Flow, Roof 1
Paved   Kv= 20.3 fps

0.4 55 0.0901 2.10 Shallow Concentrated Flow, Grass 1
Short Grass Pasture   Kv= 7.0 fps

0.9 240 0.0495 4.52 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.7 332 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment UNCONTROLLED: Subcat UNCONTROLLED

Runoff = 2.21 cfs @ 12.09 hrs,  Volume= 6,850 cf,  Depth= 2.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Newport - Middletown Rainfall=4.90"

Area (sf) CN Description
14,764 74 >75% Grass cover, Good, HSG C
6,473 98 Paved parking, HSG C
1,398 98 Roofs, HSG C
6,660 70 Woods, Good, HSG C

29,294 80 Weighted Average
21,423 73.13% Pervious Area
7,871 26.87% Impervious Area

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

0.6 55 0.0060 1.57 Shallow Concentrated Flow, Roof 1
Paved   Kv= 20.3 fps

0.9 64 0.0308 1.23 Shallow Concentrated Flow, Grass 1
Short Grass Pasture   Kv= 7.0 fps

0.3 44 0.1256 2.48 Shallow Concentrated Flow, Grass 2
Short Grass Pasture   Kv= 7.0 fps

0.4 120 0.0641 5.14 Shallow Concentrated Flow, Paved 1
Paved   Kv= 20.3 fps

2.2 283 Total,  Increased to minimum Tc = 6.0 min
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Summary for Reach DP1: Design Point 1

Inflow Area = 94,154 sf, 71.61% Impervious,  Inflow Depth = 3.84"    for  10-Year Newport - Middletown event
Inflow = 9.34 cfs @ 12.08 hrs,  Volume= 30,157 cf
Outflow = 9.34 cfs @ 12.08 hrs,  Volume= 30,157 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
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Summary for Reach DP2: Design Point 2

Inflow Area = 29,294 sf, 26.87% Impervious,  Inflow Depth = 2.81"    for  10-Year Newport - Middletown event
Inflow = 2.21 cfs @ 12.09 hrs,  Volume= 6,850 cf
Outflow = 2.21 cfs @ 12.09 hrs,  Volume= 6,850 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
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Summary for Reach TOTAL: TOTAL

Inflow Area = 123,448 sf, 60.99% Impervious,  Inflow Depth = 3.60"    for  10-Year Newport - Middletown event
Inflow = 11.55 cfs @ 12.09 hrs,  Volume= 37,007 cf
Outflow = 11.55 cfs @ 12.09 hrs,  Volume= 37,007 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
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Summary for Pond DMH1: DMH 1

Inflow Area = 56,958 sf, 65.40% Impervious,  Inflow Depth = 3.68"    for  10-Year Newport - Middletown event
Inflow = 5.48 cfs @ 12.09 hrs,  Volume= 17,450 cf
Outflow = 5.48 cfs @ 12.09 hrs,  Volume= 17,450 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 5.48 cfs @ 12.09 hrs,  Volume= 17,450 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 142.60' @ 12.09 hrs

Device Routing     Invert Outlet Devices
#1 Primary 140.00' 12.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=5.47 cfs @ 12.09 hrs  HW=142.59'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 5.47 cfs @ 6.96 fps)
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Summary for Pond DMH2: DMH 2

Inflow Area = 37,196 sf, 81.12% Impervious,  Inflow Depth = 4.10"    for  10-Year Newport - Middletown event
Inflow = 3.86 cfs @ 12.08 hrs,  Volume= 12,708 cf
Outflow = 3.86 cfs @ 12.08 hrs,  Volume= 12,708 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.86 cfs @ 12.08 hrs,  Volume= 12,708 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 139.68' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 138.14' 12.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=3.86 cfs @ 12.08 hrs  HW=139.68'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 3.86 cfs @ 4.91 fps)
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Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

33,430 74 >75% Grass cover, Good, HSG C  (PRE1, PRE2, UNCONTROLLED)

63,724 98 Paved parking, HSG C  (PRE1, PRE2, UNCONTROLLED)

11,570 98 Roofs, HSG C  (PRE1, PRE2, UNCONTROLLED)

14,724 70 Woods, Good, HSG C  (PRE1, PRE2, UNCONTROLLED)

123,448 88 TOTAL AREA
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

0 HSG A

0 HSG B

123,448 HSG C PRE1, PRE2, UNCONTROLLED

0 HSG D

0 Other

123,448 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(sq-ft)

HSG-B

(sq-ft)

HSG-C

(sq-ft)

HSG-D

(sq-ft)

Other

(sq-ft)

Total

(sq-ft)

Ground

Cover

Subcatchment

Numbers

0 0 33,430 0 0 33,430 >75% Grass 

cover, Good

0 0 63,724 0 0 63,724 Paved parking

0 0 11,570 0 0 11,570 Roofs

0 0 14,724 0 0 14,724 Woods, Good

0 0 123,448 0 0 123,448 TOTAL AREA
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 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=56,958 sf   65.40% Impervious   Runoff Depth=7.28"Subcatchment PRE1: Subcat PRE1
   Flow Length=384'   Tc=6.0 min   CN=89   Runoff=10.45 cfs  34,537 cf

Runoff Area=37,196 sf   81.12% Impervious   Runoff Depth=7.76"Subcatchment PRE2: Subcat PRE2
   Flow Length=332'   Tc=6.0 min   CN=93   Runoff=7.05 cfs  24,048 cf

Runoff Area=29,294 sf   26.87% Impervious   Runoff Depth=6.19"Subcatchment UNCONTROLLED: Subcat 
   Flow Length=283'   Tc=6.0 min   CN=80   Runoff=4.78 cfs  15,110 cf

   Inflow=17.51 cfs  58,585 cfReach DP1: Design Point 1
   Outflow=17.51 cfs  58,585 cf

   Inflow=4.78 cfs  15,110 cfReach DP2: Design Point 2
   Outflow=4.78 cfs  15,110 cf

   Inflow=22.29 cfs  73,695 cfReach TOTAL: TOTAL
   Outflow=22.29 cfs  73,695 cf

Peak Elev=148.14'   Inflow=10.45 cfs  34,537 cfPond DMH1: DMH 1
   Outflow=10.45 cfs  34,537 cf

Peak Elev=142.12'   Inflow=7.05 cfs  24,048 cfPond DMH2: DMH 2
   Outflow=7.05 cfs  24,048 cf

Total Runoff Area = 123,448 sf   Runoff Volume = 73,695 cf   Average Runoff Depth = 7.16"
39.01% Pervious = 48,154 sf     60.99% Impervious = 75,294 sf
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Summary for Subcatchment PRE1: Subcat PRE1

Runoff = 10.45 cfs @ 12.08 hrs,  Volume= 34,537 cf,  Depth= 7.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Newport - Middletown Rainfall=8.60"

Area (sf) CN Description
12,933 74 >75% Grass cover, Good, HSG C
29,476 98 Paved parking, HSG C
7,775 98 Roofs, HSG C
6,775 70 Woods, Good, HSG C

56,958 89 Weighted Average
19,708 34.60% Pervious Area
37,251 65.40% Impervious Area

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

4.1 40 0.0264 0.16 Sheet Flow, Grass 1
Grass: Short   n= 0.150   P2= 3.30"

0.6 59 0.0555 1.65 Shallow Concentrated Flow, Grass 2
Short Grass Pasture   Kv= 7.0 fps

0.2 25 0.1143 2.37 Shallow Concentrated Flow, Grass 3
Short Grass Pasture   Kv= 7.0 fps

1.1 260 0.0369 3.90 Shallow Concentrated Flow, Pavemnt 1
Paved   Kv= 20.3 fps

6.0 384 Total
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Summary for Subcatchment PRE2: Subcat PRE2

Runoff = 7.05 cfs @ 12.08 hrs,  Volume= 24,048 cf,  Depth= 7.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Newport - Middletown Rainfall=8.60"

Area (sf) CN Description
5,733 74 >75% Grass cover, Good, HSG C

27,775 98 Paved parking, HSG C
2,398 98 Roofs, HSG C
1,290 70 Woods, Good, HSG C

37,196 93 Weighted Average
7,023 18.88% Pervious Area

30,173 81.12% Impervious Area

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

0.4 37 0.0060 1.57 Shallow Concentrated Flow, Roof 1
Paved   Kv= 20.3 fps

0.4 55 0.0901 2.10 Shallow Concentrated Flow, Grass 1
Short Grass Pasture   Kv= 7.0 fps

0.9 240 0.0495 4.52 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.7 332 Total,  Increased to minimum Tc = 6.0 min
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Summary for Subcatchment UNCONTROLLED: Subcat UNCONTROLLED

Runoff = 4.78 cfs @ 12.09 hrs,  Volume= 15,110 cf,  Depth= 6.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Newport - Middletown Rainfall=8.60"

Area (sf) CN Description
14,764 74 >75% Grass cover, Good, HSG C
6,473 98 Paved parking, HSG C
1,398 98 Roofs, HSG C
6,660 70 Woods, Good, HSG C

29,294 80 Weighted Average
21,423 73.13% Pervious Area
7,871 26.87% Impervious Area

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

0.6 55 0.0060 1.57 Shallow Concentrated Flow, Roof 1
Paved   Kv= 20.3 fps

0.9 64 0.0308 1.23 Shallow Concentrated Flow, Grass 1
Short Grass Pasture   Kv= 7.0 fps

0.3 44 0.1256 2.48 Shallow Concentrated Flow, Grass 2
Short Grass Pasture   Kv= 7.0 fps

0.4 120 0.0641 5.14 Shallow Concentrated Flow, Paved 1
Paved   Kv= 20.3 fps

2.2 283 Total,  Increased to minimum Tc = 6.0 min



417 Forest Avenue - Pre Watershed Report
Type III 24-hr  100-Year Newport - Middletown Rainfall=8.60"21-038 - 417 Forest Avenue - Pre 

  Printed  2/8/2022Prepared by Insite Engineering Services LLC
Page 9HydroCAD® 10.00-25  s/n 04449  © 2019 HydroCAD Software Solutions LLC

Summary for Reach DP1: Design Point 1

Inflow Area = 94,154 sf, 71.61% Impervious,  Inflow Depth = 7.47"    for  100-Year Newport - Middletown event
Inflow = 17.51 cfs @ 12.08 hrs,  Volume= 58,585 cf
Outflow = 17.51 cfs @ 12.08 hrs,  Volume= 58,585 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs



417 Forest Avenue - Pre Watershed Report
Type III 24-hr  100-Year Newport - Middletown Rainfall=8.60"21-038 - 417 Forest Avenue - Pre 

  Printed  2/8/2022Prepared by Insite Engineering Services LLC
Page 10HydroCAD® 10.00-25  s/n 04449  © 2019 HydroCAD Software Solutions LLC

Summary for Reach DP2: Design Point 2

Inflow Area = 29,294 sf, 26.87% Impervious,  Inflow Depth = 6.19"    for  100-Year Newport - Middletown event
Inflow = 4.78 cfs @ 12.09 hrs,  Volume= 15,110 cf
Outflow = 4.78 cfs @ 12.09 hrs,  Volume= 15,110 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
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Summary for Reach TOTAL: TOTAL

Inflow Area = 123,448 sf, 60.99% Impervious,  Inflow Depth = 7.16"    for  100-Year Newport - Middletown event
Inflow = 22.29 cfs @ 12.08 hrs,  Volume= 73,695 cf
Outflow = 22.29 cfs @ 12.08 hrs,  Volume= 73,695 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
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Summary for Pond DMH1: DMH 1

Inflow Area = 56,958 sf, 65.40% Impervious,  Inflow Depth = 7.28"    for  100-Year Newport - Middletown event
Inflow = 10.45 cfs @ 12.08 hrs,  Volume= 34,537 cf
Outflow = 10.45 cfs @ 12.08 hrs,  Volume= 34,537 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 10.45 cfs @ 12.08 hrs,  Volume= 34,537 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 148.14' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 140.00' 12.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=10.43 cfs @ 12.08 hrs  HW=148.11'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 10.43 cfs @ 13.28 fps)
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Summary for Pond DMH2: DMH 2

Inflow Area = 37,196 sf, 81.12% Impervious,  Inflow Depth = 7.76"    for  100-Year Newport - Middletown event
Inflow = 7.05 cfs @ 12.08 hrs,  Volume= 24,048 cf
Outflow = 7.05 cfs @ 12.08 hrs,  Volume= 24,048 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 7.05 cfs @ 12.08 hrs,  Volume= 24,048 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 142.12' @ 12.08 hrs

Device Routing     Invert Outlet Devices
#1 Primary 138.14' 12.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=7.04 cfs @ 12.08 hrs  HW=142.11'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 7.04 cfs @ 8.97 fps)
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Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

50,146 74 >75% Grass cover, Good, HSG C  (POST1A, POST1B, POST1C, POST1D, 

POST2A, POST2B, POST2CA, POST2CB, POST2D, POST2E, 

UNCONTROLLED)

33,919 98 Paved parking, HSG C  (POST1A, POST1B, POST2A, POST2CA, POST2CB, 

POST2E, UNCONTROLLED)

28,986 98 Roofs, HSG C  (POST1A, POST1C, POST1D, POST2D, POST2E)

10,397 70 Woods, Good, HSG C  (POST1A, POST1B, POST2B, POST2CA, 

UNCONTROLLED)

123,448 86 TOTAL AREA
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

0 HSG A

0 HSG B

123,448 HSG C POST1A, POST1B, POST1C, POST1D, POST2A, POST2B, POST2CA, 

POST2CB, POST2D, POST2E, UNCONTROLLED

0 HSG D

0 Other

123,448 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(sq-ft)

HSG-B

(sq-ft)

HSG-C

(sq-ft)

HSG-D

(sq-ft)

Other

(sq-ft)

Total

(sq-ft)

Ground

Cover

Subcatchment

Numbers

0 0 50,146 0 0 50,146 >75% Grass 

cover, Good

0 0 33,919 0 0 33,919 Paved parking

0 0 28,986 0 0 28,986 Roofs

0 0 10,397 0 0 10,397 Woods, Good

0 0 123,448 0 0 123,448 TOTAL AREA
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Time span=0.01-48.00 hrs, dt=0.01 hrs, 4800 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=27,741 sf   51.44% Impervious   Runoff Depth=1.49"Subcatchment POST1A: Subcat POST1A
   Tc=6.0 min   CN=86   Runoff=1.11 cfs  3,450 cf

Runoff Area=8,779 sf   0.04% Impervious   Runoff Depth=0.74"Subcatchment POST1B: Subcat POST1B
   Tc=6.0 min   CN=73   Runoff=0.16 cfs  539 cf

Runoff Area=7,810 sf   99.97% Impervious   Runoff Depth=2.57"Subcatchment POST1C: Subcat POST1C
   Tc=6.0 min   CN=98   Runoff=0.49 cfs  1,672 cf

Runoff Area=9,130 sf   99.45% Impervious   Runoff Depth=2.57"Subcatchment POST1D: Subcat POST1D
   Tc=6.0 min   CN=98   Runoff=0.57 cfs  1,955 cf

Runoff Area=9,029 sf   57.25% Impervious   Runoff Depth=1.64"Subcatchment POST2A: Subcat POST2A
   Tc=6.0 min   CN=88   Runoff=0.40 cfs  1,235 cf

Runoff Area=2,494 sf   0.00% Impervious   Runoff Depth=0.69"Subcatchment POST2B: Subcat POST2B
   Tc=6.0 min   CN=72   Runoff=0.04 cfs  144 cf

Runoff Area=22,346 sf   25.34% Impervious   Runoff Depth=1.04"Subcatchment POST2CA: Subcat 
   Tc=6.0 min   CN=79   Runoff=0.61 cfs  1,945 cf

Runoff Area=16,448 sf   48.24% Impervious   Runoff Depth=1.49"Subcatchment POST2CB: Subcat 
   Tc=6.0 min   CN=86   Runoff=0.66 cfs  2,046 cf

Runoff Area=3,820 sf   99.00% Impervious   Runoff Depth=2.57"Subcatchment POST2D: Subcat POST2D
   Tc=6.0 min   CN=98   Runoff=0.24 cfs  818 cf

Runoff Area=8,547 sf   97.46% Impervious   Runoff Depth=2.46"Subcatchment POST2E: Subcat POST2E
   Tc=6.0 min   CN=97   Runoff=0.52 cfs  1,752 cf

Runoff Area=7,305 sf   11.87% Impervious   Runoff Depth=0.93"Subcatchment UNCONTROLLED: Subcat 
   Tc=6.0 min   CN=77   Runoff=0.18 cfs  569 cf

   Inflow=3.52 cfs  6,964 cfReach DP1: Design Point 1
   Outflow=3.52 cfs  6,964 cf

   Inflow=0.18 cfs  569 cfReach DP2: Design Point 2
   Outflow=0.18 cfs  569 cf

   Inflow=3.69 cfs  7,533 cfReach TOTAL: TOTAL
   Outflow=3.69 cfs  7,533 cf

Peak Elev=141.69'   Inflow=1.11 cfs  3,450 cfPond CB1: CB1
12.0"  Round Culvert  n=0.013  L=11.0'  S=0.0082 '/'   Outflow=1.11 cfs  3,450 cf

Peak Elev=136.85'   Inflow=0.40 cfs  1,235 cfPond CB2: CB2
12.0"  Round Culvert  n=0.013  L=14.0'  S=0.0121 '/'   Outflow=0.40 cfs  1,235 cf



417 Forest Avenue - Post Watershed Report
Type III 24-hr  1-Year Newport - Middletown Rainfall=2.80"21-038 - 417 Forest Avenue - Post 

  Printed  2/8/2022Prepared by Insite Engineering Services LLC
Page 6HydroCAD® 10.00-25  s/n 04449  © 2019 HydroCAD Software Solutions LLC

Peak Elev=138.39'   Inflow=0.61 cfs  1,945 cfPond CB3: CB3
12.0"  Round Culvert  n=0.013  L=22.0'  S=0.0227 '/'   Outflow=0.61 cfs  1,945 cf

Peak Elev=139.68'  Storage=1,044 cf   Inflow=0.52 cfs  2,974 cfPond CT1: Cultec Units A
   Outflow=0.07 cfs  2,975 cf

Peak Elev=134.99'  Storage=1,682 cf   Inflow=0.72 cfs  4,489 cfPond CT2: Cultec Units B
   Outflow=0.09 cfs  4,490 cf

Peak Elev=138.66'   Inflow=1.65 cfs  4,103 cfPond DMH1: DMH1
18.0"  Round Culvert  n=0.013  L=60.0'  S=0.0100 '/'   Outflow=1.65 cfs  4,103 cf

Peak Elev=143.69'   Inflow=0.49 cfs  1,672 cfPond DMH2: DMH2
12.0"  Round Culvert  n=0.013  L=165.0'  S=0.0140 '/'   Outflow=0.49 cfs  1,672 cf

Peak Elev=141.43'   Inflow=1.11 cfs  3,450 cfPond DMH3: DMH3
   Primary=0.52 cfs  2,974 cf   Secondary=0.60 cfs  476 cf   Outflow=1.11 cfs  3,450 cf

Peak Elev=137.96'   Inflow=0.61 cfs  1,945 cfPond DMH4: DMH4
12.0"  Round Culvert  n=0.013  L=95.0'  S=0.0095 '/'   Outflow=0.61 cfs  1,945 cf

Peak Elev=137.33'   Inflow=2.00 cfs  5,433 cfPond DMH5: DMH5
18.0"  Round Culvert  n=0.013  L=46.0'  S=0.0065 '/'   Outflow=2.00 cfs  5,433 cf

Peak Elev=136.45'   Inflow=2.40 cfs  6,668 cfPond DMH6: DMH6
   Primary=0.72 cfs  4,489 cf   Secondary=1.68 cfs  2,179 cf   Outflow=2.40 cfs  6,668 cf

Peak Elev=145.60'  Storage=184 cf   Inflow=0.90 cfs  2,864 cfPond INF-1: Infiltration Pond
   Discarded=0.02 cfs  1,128 cf   Primary=0.87 cfs  1,735 cf   Outflow=0.89 cfs  2,864 cf

Peak Elev=133.43'   Inflow=1.68 cfs  2,179 cfPond XDMH2: EXISTING DMH2
24.0"  Round Culvert  n=0.013  L=26.0'  S=0.0115 '/'   Outflow=1.68 cfs  2,179 cf

Total Runoff Area = 123,448 sf   Runoff Volume = 16,125 cf   Average Runoff Depth = 1.57"
49.04% Pervious = 60,543 sf     50.96% Impervious = 62,905 sf
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Summary for Subcatchment POST1A: Subcat POST1A

Runoff = 1.11 cfs @ 12.09 hrs,  Volume= 3,450 cf,  Depth= 1.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Newport - Middletown Rainfall=2.80"

Area (sf) CN Description
12,212 74 >75% Grass cover, Good, HSG C
14,271 98 Paved parking, HSG C

0 98 Roofs, HSG C
1,258 70 Woods, Good, HSG C

27,741 86 Weighted Average
13,470 48.56% Pervious Area
14,271 51.44% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST1B: Subcat POST1B

Runoff = 0.16 cfs @ 12.10 hrs,  Volume= 539 cf,  Depth= 0.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Newport - Middletown Rainfall=2.80"

Area (sf) CN Description
5,911 74 >75% Grass cover, Good, HSG C

3 98 Paved parking, HSG C
2,865 70 Woods, Good, HSG C
8,779 73 Weighted Average
8,776 99.96% Pervious Area

3 0.04% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST1C: Subcat POST1C

Runoff = 0.49 cfs @ 12.08 hrs,  Volume= 1,672 cf,  Depth= 2.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Newport - Middletown Rainfall=2.80"

Area (sf) CN Description
2 74 >75% Grass cover, Good, HSG C

7,808 98 Roofs, HSG C
7,810 98 Weighted Average

2 0.03% Pervious Area
7,808 99.97% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST1D: Subcat POST1D

Runoff = 0.57 cfs @ 12.08 hrs,  Volume= 1,955 cf,  Depth= 2.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Newport - Middletown Rainfall=2.80"

Area (sf) CN Description
50 74 >75% Grass cover, Good, HSG C

9,079 98 Roofs, HSG C
9,130 98 Weighted Average

50 0.55% Pervious Area
9,079 99.45% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST2A: Subcat POST2A

Runoff = 0.40 cfs @ 12.09 hrs,  Volume= 1,235 cf,  Depth= 1.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Newport - Middletown Rainfall=2.80"

Area (sf) CN Description
3,860 74 >75% Grass cover, Good, HSG C
5,169 98 Paved parking, HSG C
9,029 88 Weighted Average
3,860 42.75% Pervious Area
5,169 57.25% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST2B: Subcat POST2B

Runoff = 0.04 cfs @ 12.10 hrs,  Volume= 144 cf,  Depth= 0.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Newport - Middletown Rainfall=2.80"

Area (sf) CN Description
1,543 74 >75% Grass cover, Good, HSG C

951 70 Woods, Good, HSG C
2,494 72 Weighted Average
2,494 100.00% Pervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST2CA: Subcat POST2CA

Runoff = 0.61 cfs @ 12.09 hrs,  Volume= 1,945 cf,  Depth= 1.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Newport - Middletown Rainfall=2.80"

Area (sf) CN Description
11,371 74 >75% Grass cover, Good, HSG C
5,661 98 Paved parking, HSG C
5,313 70 Woods, Good, HSG C

22,346 79 Weighted Average
16,685 74.66% Pervious Area
5,661 25.34% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST2CB: Subcat POST2CB

Runoff = 0.66 cfs @ 12.09 hrs,  Volume= 2,046 cf,  Depth= 1.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Newport - Middletown Rainfall=2.80"

Area (sf) CN Description
8,514 74 >75% Grass cover, Good, HSG C
7,934 98 Paved parking, HSG C

16,448 86 Weighted Average
8,514 51.76% Pervious Area
7,934 48.24% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST2D: Subcat POST2D

Runoff = 0.24 cfs @ 12.08 hrs,  Volume= 818 cf,  Depth= 2.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Newport - Middletown Rainfall=2.80"

Area (sf) CN Description
38 74 >75% Grass cover, Good, HSG C

3,782 98 Roofs, HSG C
3,820 98 Weighted Average

38 1.00% Pervious Area
3,782 99.00% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST2E: Subcat POST2E

Runoff = 0.52 cfs @ 12.08 hrs,  Volume= 1,752 cf,  Depth= 2.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Newport - Middletown Rainfall=2.80"

Area (sf) CN Description
217 74 >75% Grass cover, Good, HSG C
13 98 Paved parking, HSG C

8,317 98 Roofs, HSG C
8,547 97 Weighted Average

217 2.54% Pervious Area
8,330 97.46% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment UNCONTROLLED: Subcat UNCONTROLLED

Runoff = 0.18 cfs @ 12.10 hrs,  Volume= 569 cf,  Depth= 0.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-Year Newport - Middletown Rainfall=2.80"

Area (sf) CN Description
6,428 74 >75% Grass cover, Good, HSG C

867 98 Paved parking, HSG C
10 70 Woods, Good, HSG C

7,305 77 Weighted Average
6,438 88.13% Pervious Area

867 11.87% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Reach DP1: Design Point 1

Inflow Area = 28,212 sf, 59.87% Impervious,  Inflow Depth = 2.96"    for  1-Year Newport - Middletown event
Inflow = 3.52 cfs @ 12.09 hrs,  Volume= 6,964 cf
Outflow = 3.52 cfs @ 12.09 hrs,  Volume= 6,964 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
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Summary for Reach DP2: Design Point 2

Inflow Area = 7,305 sf, 11.87% Impervious,  Inflow Depth = 0.93"    for  1-Year Newport - Middletown event
Inflow = 0.18 cfs @ 12.10 hrs,  Volume= 569 cf
Outflow = 0.18 cfs @ 12.10 hrs,  Volume= 569 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
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Summary for Reach TOTAL: TOTAL

Inflow Area = 35,517 sf, 50.00% Impervious,  Inflow Depth = 2.55"    for  1-Year Newport - Middletown event
Inflow = 3.69 cfs @ 12.09 hrs,  Volume= 7,533 cf
Outflow = 3.69 cfs @ 12.09 hrs,  Volume= 7,533 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
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Summary for Pond CB1: CB1

Inflow Area = 27,741 sf, 51.44% Impervious,  Inflow Depth = 1.49"    for  1-Year Newport - Middletown event
Inflow = 1.11 cfs @ 12.09 hrs,  Volume= 3,450 cf
Outflow = 1.11 cfs @ 12.09 hrs,  Volume= 3,450 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.11 cfs @ 12.09 hrs,  Volume= 3,450 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 141.69' @ 12.09 hrs
Flood Elev= 144.00'

Device Routing     Invert Outlet Devices
#1 Primary 141.00' 12.0"  Round Culvert   

L= 11.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 141.00' / 140.91'   S= 0.0082 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.11 cfs @ 12.09 hrs  HW=141.69'  TW=141.43'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.11 cfs @ 1.94 fps)
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Summary for Pond CB2: CB2

Inflow Area = 9,029 sf, 57.25% Impervious,  Inflow Depth = 1.64"    for  1-Year Newport - Middletown event
Inflow = 0.40 cfs @ 12.09 hrs,  Volume= 1,235 cf
Outflow = 0.40 cfs @ 12.09 hrs,  Volume= 1,235 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.40 cfs @ 12.09 hrs,  Volume= 1,235 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 136.85' @ 12.09 hrs
Flood Elev= 138.50'

Device Routing     Invert Outlet Devices
#1 Primary 136.50' 12.0"  Round Culvert   

L= 14.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 136.50' / 136.33'   S= 0.0121 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.40 cfs @ 12.09 hrs  HW=136.85'  TW=136.45'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.40 cfs @ 1.60 fps)
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Summary for Pond CB3: CB3

Inflow Area = 22,346 sf, 25.34% Impervious,  Inflow Depth = 1.04"    for  1-Year Newport - Middletown event
Inflow = 0.61 cfs @ 12.09 hrs,  Volume= 1,945 cf
Outflow = 0.61 cfs @ 12.09 hrs,  Volume= 1,945 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.61 cfs @ 12.09 hrs,  Volume= 1,945 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 138.39' @ 12.09 hrs
Flood Elev= 141.25'

Device Routing     Invert Outlet Devices
#1 Primary 138.00' 12.0"  Round Culvert   

L= 22.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 138.00' / 137.50'   S= 0.0227 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.61 cfs @ 12.09 hrs  HW=138.39'  TW=137.96'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.61 cfs @ 2.13 fps)
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Summary for Pond CT1: Cultec Units A

Inflow Area = 27,741 sf, 51.44% Impervious,  Inflow Depth = 1.29"    for  1-Year Newport - Middletown event
Inflow = 0.52 cfs @ 12.09 hrs,  Volume= 2,974 cf
Outflow = 0.07 cfs @ 13.97 hrs,  Volume= 2,975 cf,  Atten= 86%,  Lag= 112.6 min
Discarded = 0.07 cfs @ 13.97 hrs,  Volume= 2,975 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 139.68' @ 13.97 hrs   Surf.Area= 1,240 sf   Storage= 1,044 cf
Flood Elev= 141.50'   Surf.Area= 1,240 sf   Storage= 2,565 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 129.9 min ( 974.5 - 844.6 )

Volume Invert Avail.Storage Storage Description
#1A 138.40' 1,071 cf 20.83'W x 59.50'L x 3.54'H Field A

4,390 cf Overall - 1,714 cf Embedded = 2,676 cf  x 40.0% Voids
#2A 138.90' 1,714 cf Cultec R-330XLHD  x 32  Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

2,784 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 138.40' 2.410 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 120.00'   

Discarded OutFlow  Max=0.07 cfs @ 13.97 hrs  HW=139.68'   (Free Discharge)
1=Exfiltration  ( Controls 0.07 cfs)
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Pond CT1: Cultec Units A - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

8 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 57.50' Row Length +12.0" End Stone x 2 = 59.50' 
Base Length
4 Rows x 52.0" Wide + 6.0" Spacing x 3 + 12.0" Side Stone x 2 = 20.83' Base Width
6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

32 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 4 Rows = 1,713.7 cf Chamber Storage

4,390.2 cf Field - 1,713.7 cf Chambers = 2,676.5 cf Stone x 40.0% Voids = 1,070.6 cf Stone Storage

Chamber Storage + Stone Storage = 2,784.3 cf = 0.064 af
Overall Storage Efficiency = 63.4%
Overall System Size = 59.50' x 20.83' x 3.54'

32 Chambers
162.6 cy Field
99.1 cy Stone
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Summary for Pond CT2: Cultec Units B

Inflow Area = 60,190 sf, 51.30% Impervious,  Inflow Depth = 0.90"    for  1-Year Newport - Middletown event
Inflow = 0.72 cfs @ 12.09 hrs,  Volume= 4,489 cf
Outflow = 0.09 cfs @ 15.31 hrs,  Volume= 4,490 cf,  Atten= 88%,  Lag= 193.4 min
Discarded = 0.09 cfs @ 15.31 hrs,  Volume= 4,490 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 134.99' @ 15.31 hrs   Surf.Area= 1,531 sf   Storage= 1,682 cf
Flood Elev= 136.40'   Surf.Area= 1,531 sf   Storage= 3,116 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 175.8 min ( 1,010.6 - 834.8 )

Volume Invert Avail.Storage Storage Description
#1A 133.40' 1,317 cf 20.83'W x 73.50'L x 3.54'H Field A

5,423 cf Overall - 2,131 cf Embedded = 3,292 cf  x 40.0% Voids
#2A 133.90' 2,131 cf Cultec R-330XLHD  x 40  Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

3,448 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 133.40' 2.410 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 90.00'   

Discarded OutFlow  Max=0.09 cfs @ 15.31 hrs  HW=134.99'   (Free Discharge)
1=Exfiltration  ( Controls 0.09 cfs)
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Pond CT2: Cultec Units B - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

10 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 71.50' Row Length +12.0" End Stone x 2 = 
73.50' Base Length
4 Rows x 52.0" Wide + 6.0" Spacing x 3 + 12.0" Side Stone x 2 = 20.83' Base Width
6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

40 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 4 Rows = 2,131.0 cf Chamber Storage

5,423.2 cf Field - 2,131.0 cf Chambers = 3,292.2 cf Stone x 40.0% Voids = 1,316.9 cf Stone Storage

Chamber Storage + Stone Storage = 3,447.9 cf = 0.079 af
Overall Storage Efficiency = 63.6%
Overall System Size = 73.50' x 20.83' x 3.54'

40 Chambers
200.9 cy Field
121.9 cy Stone
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Summary for Pond DMH1: DMH1

Inflow Area = 16,940 sf, 99.69% Impervious,  Inflow Depth = 2.91"    for  1-Year Newport - Middletown event
Inflow = 1.65 cfs @ 12.09 hrs,  Volume= 4,103 cf
Outflow = 1.65 cfs @ 12.09 hrs,  Volume= 4,103 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.65 cfs @ 12.09 hrs,  Volume= 4,103 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 138.66' @ 12.09 hrs
Flood Elev= 144.50'

Device Routing     Invert Outlet Devices
#1 Primary 138.00' 18.0"  Round Culvert   

L= 60.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 138.00' / 137.40'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=1.64 cfs @ 12.09 hrs  HW=138.66'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.64 cfs @ 2.19 fps)
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Summary for Pond DMH2: DMH2

Inflow Area = 7,810 sf, 99.97% Impervious,  Inflow Depth = 2.57"    for  1-Year Newport - Middletown event
Inflow = 0.49 cfs @ 12.08 hrs,  Volume= 1,672 cf
Outflow = 0.49 cfs @ 12.08 hrs,  Volume= 1,672 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.49 cfs @ 12.08 hrs,  Volume= 1,672 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 143.69' @ 12.08 hrs
Flood Elev= 148.80'

Device Routing     Invert Outlet Devices
#1 Primary 143.30' 12.0"  Round Culvert   

L= 165.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 143.30' / 140.99'   S= 0.0140 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.48 cfs @ 12.08 hrs  HW=143.69'  TW=138.66'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.48 cfs @ 1.69 fps)
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Summary for Pond DMH3: DMH3

Inflow Area = 27,741 sf, 51.44% Impervious,  Inflow Depth = 1.49"    for  1-Year Newport - Middletown event
Inflow = 1.11 cfs @ 12.09 hrs,  Volume= 3,450 cf
Outflow = 1.11 cfs @ 12.09 hrs,  Volume= 3,450 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.52 cfs @ 12.09 hrs,  Volume= 2,974 cf
Secondary = 0.60 cfs @ 12.09 hrs,  Volume= 476 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 141.43' @ 12.09 hrs
Flood Elev= 144.00'

Device Routing     Invert Outlet Devices
#1 Primary 141.00' 12.0"  Round Culvert   

L= 9.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 141.00' / 140.90'   S= 0.0111 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 3 141.30' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#3 Secondary 139.65' 12.0"  Round Culvert   

L= 14.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 139.65' / 139.53'   S= 0.0086 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.52 cfs @ 12.09 hrs  HW=141.43'  TW=139.04'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.52 cfs @ 2.39 fps)

Secondary OutFlow  Max=0.59 cfs @ 12.09 hrs  HW=141.43'  TW=138.66'   (Dynamic Tailwater)
3=Culvert  (Passes 0.59 cfs of 3.37 cfs potential flow)

2=Sharp-Crested Rectangular Weir  (Weir Controls 0.59 cfs @ 1.17 fps)
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Summary for Pond DMH4: DMH4

Inflow Area = 22,346 sf, 25.34% Impervious,  Inflow Depth = 1.04"    for  1-Year Newport - Middletown event
Inflow = 0.61 cfs @ 12.09 hrs,  Volume= 1,945 cf
Outflow = 0.61 cfs @ 12.09 hrs,  Volume= 1,945 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.61 cfs @ 12.09 hrs,  Volume= 1,945 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 137.96' @ 12.09 hrs
Flood Elev= 142.40'

Device Routing     Invert Outlet Devices
#1 Primary 137.50' 12.0"  Round Culvert   

L= 95.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 137.50' / 136.60'   S= 0.0095 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.61 cfs @ 12.09 hrs  HW=137.96'  TW=137.33'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.61 cfs @ 2.56 fps)



417 Forest Avenue - Post Watershed Report
Type III 24-hr  1-Year Newport - Middletown Rainfall=2.80"21-038 - 417 Forest Avenue - Post 

  Printed  2/8/2022Prepared by Insite Engineering Services LLC
Page 32HydroCAD® 10.00-25  s/n 04449  © 2019 HydroCAD Software Solutions LLC

Summary for Pond DMH5: DMH5

Inflow Area = 51,161 sf, 50.25% Impervious,  Inflow Depth = 1.27"    for  1-Year Newport - Middletown event
Inflow = 2.00 cfs @ 12.09 hrs,  Volume= 5,433 cf
Outflow = 2.00 cfs @ 12.09 hrs,  Volume= 5,433 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.00 cfs @ 12.09 hrs,  Volume= 5,433 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 137.33' @ 12.09 hrs
Flood Elev= 141.00'

Device Routing     Invert Outlet Devices
#1 Primary 136.60' 18.0"  Round Culvert   

L= 46.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 136.60' / 136.30'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=2.00 cfs @ 12.09 hrs  HW=137.33'  TW=136.45'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.00 cfs @ 3.43 fps)
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Summary for Pond DMH6: DMH6

Inflow Area = 60,190 sf, 51.30% Impervious,  Inflow Depth = 1.33"    for  1-Year Newport - Middletown event
Inflow = 2.40 cfs @ 12.09 hrs,  Volume= 6,668 cf
Outflow = 2.40 cfs @ 12.09 hrs,  Volume= 6,668 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.72 cfs @ 12.09 hrs,  Volume= 4,489 cf
Secondary = 1.68 cfs @ 12.09 hrs,  Volume= 2,179 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 136.45' @ 12.09 hrs
Flood Elev= 139.20'

Device Routing     Invert Outlet Devices
#1 Primary 136.00' 12.0"  Round Culvert   

L= 15.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 136.00' / 135.80'   S= 0.0133 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 3 136.20' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
3.0' Crest Height   

#3 Secondary 133.47' 18.0"  Round Culvert   
L= 30.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 133.47' / 132.87'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=0.72 cfs @ 12.09 hrs  HW=136.45'  TW=134.07'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.72 cfs @ 3.04 fps)

Secondary OutFlow  Max=1.68 cfs @ 12.09 hrs  HW=136.45'  TW=133.43'   (Dynamic Tailwater)
3=Culvert  (Passes 1.68 cfs of 10.04 cfs potential flow)

2=Sharp-Crested Rectangular Weir  (Weir Controls 1.68 cfs @ 1.67 fps)
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Summary for Pond INF-1: Infiltration Pond

Inflow Area = 20,268 sf, 57.80% Impervious,  Inflow Depth = 1.70"    for  1-Year Newport - Middletown event
Inflow = 0.90 cfs @ 12.09 hrs,  Volume= 2,864 cf
Outflow = 0.89 cfs @ 12.10 hrs,  Volume= 2,864 cf,  Atten= 1%,  Lag= 0.5 min
Discarded = 0.02 cfs @ 12.10 hrs,  Volume= 1,128 cf
Primary = 0.87 cfs @ 12.10 hrs,  Volume= 1,735 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 145.60' @ 12.10 hrs   Surf.Area= 385 sf   Storage= 184 cf
Flood Elev= 146.00'   Surf.Area= 490 sf   Storage= 358 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 36.0 min ( 844.7 - 808.7 )

Volume Invert Avail.Storage Storage Description
#1 145.00' 358 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

145.00 225 0.0 0 0
146.00 490 100.0 358 358

Device Routing     Invert Outlet Devices
#1 Discarded 145.00' 2.410 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 90.00'   
#2 Device 3 145.50' 2.5" x 2.5" Horiz. Orifice/Grate X 6.00 columns   

X 6 rows C= 0.600 in 24.0" x 24.0" Grate (39% open area)   
Limited to weir flow at low heads   

#3 Primary 142.50' 12.0"  Round Culvert   
L= 125.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 142.50' / 136.60'   S= 0.0472 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.02 cfs @ 12.10 hrs  HW=145.60'   (Free Discharge)
1=Exfiltration  ( Controls 0.02 cfs)

Primary OutFlow  Max=0.87 cfs @ 12.10 hrs  HW=145.60'  TW=137.33'   (Dynamic Tailwater)
3=Culvert  (Passes 0.87 cfs of 4.82 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.87 cfs @ 1.05 fps)
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Summary for Pond XDMH2: EXISTING DMH2

Inflow = 1.68 cfs @ 12.09 hrs,  Volume= 2,179 cf
Outflow = 1.68 cfs @ 12.09 hrs,  Volume= 2,179 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.68 cfs @ 12.09 hrs,  Volume= 2,179 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 133.43' @ 12.09 hrs
Flood Elev= 138.20'

Device Routing     Invert Outlet Devices
#1 Primary 132.87' 24.0"  Round Culvert   

L= 26.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 132.87' / 132.57'   S= 0.0115 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=1.68 cfs @ 12.09 hrs  HW=133.43'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.68 cfs @ 3.50 fps)
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

50,146 74 >75% Grass cover, Good, HSG C  (POST1A, POST1B, POST1C, POST1D, 

POST2A, POST2B, POST2CA, POST2CB, POST2D, POST2E, 

UNCONTROLLED)

33,919 98 Paved parking, HSG C  (POST1A, POST1B, POST2A, POST2CA, POST2CB, 

POST2E, UNCONTROLLED)

28,986 98 Roofs, HSG C  (POST1A, POST1C, POST1D, POST2D, POST2E)

10,397 70 Woods, Good, HSG C  (POST1A, POST1B, POST2B, POST2CA, 

UNCONTROLLED)

123,448 86 TOTAL AREA
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

0 HSG A

0 HSG B

123,448 HSG C POST1A, POST1B, POST1C, POST1D, POST2A, POST2B, POST2CA, 

POST2CB, POST2D, POST2E, UNCONTROLLED

0 HSG D

0 Other

123,448 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(sq-ft)

HSG-B

(sq-ft)

HSG-C

(sq-ft)

HSG-D

(sq-ft)

Other

(sq-ft)

Total

(sq-ft)

Ground

Cover

Subcatchment

Numbers

0 0 50,146 0 0 50,146 >75% Grass 

cover, Good

0 0 33,919 0 0 33,919 Paved parking

0 0 28,986 0 0 28,986 Roofs

0 0 10,397 0 0 10,397 Woods, Good

0 0 123,448 0 0 123,448 TOTAL AREA
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Time span=0.01-48.00 hrs, dt=0.01 hrs, 4800 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=27,741 sf   51.44% Impervious   Runoff Depth=3.37"Subcatchment POST1A: Subcat POST1A
   Tc=6.0 min   CN=86   Runoff=2.49 cfs  7,799 cf

Runoff Area=8,779 sf   0.04% Impervious   Runoff Depth=2.20"Subcatchment POST1B: Subcat POST1B
   Tc=6.0 min   CN=73   Runoff=0.52 cfs  1,611 cf

Runoff Area=7,810 sf   99.97% Impervious   Runoff Depth=4.66"Subcatchment POST1C: Subcat POST1C
   Tc=6.0 min   CN=98   Runoff=0.86 cfs  3,035 cf

Runoff Area=9,130 sf   99.45% Impervious   Runoff Depth=4.66"Subcatchment POST1D: Subcat POST1D
   Tc=6.0 min   CN=98   Runoff=1.00 cfs  3,548 cf

Runoff Area=9,029 sf   57.25% Impervious   Runoff Depth=3.57"Subcatchment POST2A: Subcat POST2A
   Tc=6.0 min   CN=88   Runoff=0.85 cfs  2,689 cf

Runoff Area=2,494 sf   0.00% Impervious   Runoff Depth=2.12"Subcatchment POST2B: Subcat POST2B
   Tc=6.0 min   CN=72   Runoff=0.14 cfs  441 cf

Runoff Area=22,346 sf   25.34% Impervious   Runoff Depth=2.72"Subcatchment POST2CA: Subcat 
   Tc=6.0 min   CN=79   Runoff=1.63 cfs  5,057 cf

Runoff Area=16,448 sf   48.24% Impervious   Runoff Depth=3.37"Subcatchment POST2CB: Subcat 
   Tc=6.0 min   CN=86   Runoff=1.47 cfs  4,624 cf

Runoff Area=3,820 sf   99.00% Impervious   Runoff Depth=4.66"Subcatchment POST2D: Subcat POST2D
   Tc=6.0 min   CN=98   Runoff=0.42 cfs  1,484 cf

Runoff Area=8,547 sf   97.46% Impervious   Runoff Depth=4.55"Subcatchment POST2E: Subcat POST2E
   Tc=6.0 min   CN=97   Runoff=0.93 cfs  3,239 cf

Runoff Area=7,305 sf   11.87% Impervious   Runoff Depth=2.54"Subcatchment UNCONTROLLED: Subcat 
   Tc=6.0 min   CN=77   Runoff=0.50 cfs  1,546 cf

   Inflow=8.15 cfs  19,032 cfReach DP1: Design Point 1
   Outflow=8.15 cfs  19,032 cf

   Inflow=0.50 cfs  1,546 cfReach DP2: Design Point 2
   Outflow=0.50 cfs  1,546 cf

   Inflow=8.65 cfs  20,578 cfReach TOTAL: TOTAL
   Outflow=8.65 cfs  20,578 cf

Peak Elev=142.25'   Inflow=2.49 cfs  7,799 cfPond CB1: CB1
12.0"  Round Culvert  n=0.013  L=11.0'  S=0.0082 '/'   Outflow=2.49 cfs  7,799 cf

Peak Elev=137.04'   Inflow=0.85 cfs  2,689 cfPond CB2: CB2
12.0"  Round Culvert  n=0.013  L=14.0'  S=0.0121 '/'   Outflow=0.85 cfs  2,689 cf
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Peak Elev=138.77'   Inflow=1.63 cfs  5,057 cfPond CB3: CB3
12.0"  Round Culvert  n=0.013  L=22.0'  S=0.0227 '/'   Outflow=1.63 cfs  5,057 cf

Peak Elev=141.31'  Storage=2,470 cf   Inflow=0.81 cfs  5,668 cfPond CT1: Cultec Units A
   Outflow=0.08 cfs  5,669 cf

Peak Elev=136.25'  Storage=3,016 cf   Inflow=1.31 cfs  7,394 cfPond CT2: Cultec Units B
   Outflow=0.09 cfs  7,395 cf

Peak Elev=139.03'   Inflow=3.54 cfs  8,714 cfPond DMH1: DMH1
18.0"  Round Culvert  n=0.013  L=60.0'  S=0.0100 '/'   Outflow=3.54 cfs  8,714 cf

Peak Elev=143.84'   Inflow=0.86 cfs  3,035 cfPond DMH2: DMH2
12.0"  Round Culvert  n=0.013  L=165.0'  S=0.0140 '/'   Outflow=0.86 cfs  3,035 cf

Peak Elev=141.56'   Inflow=2.49 cfs  7,799 cfPond DMH3: DMH3
   Primary=0.81 cfs  5,668 cf   Secondary=1.67 cfs  2,131 cf   Outflow=2.49 cfs  7,799 cf

Peak Elev=138.38'   Inflow=1.63 cfs  5,057 cfPond DMH4: DMH4
12.0"  Round Culvert  n=0.013  L=95.0'  S=0.0095 '/'   Outflow=1.63 cfs  5,057 cf

Peak Elev=137.77'   Inflow=4.43 cfs  12,971 cfPond DMH5: DMH5
18.0"  Round Culvert  n=0.013  L=46.0'  S=0.0065 '/'   Outflow=4.43 cfs  12,971 cf

Peak Elev=136.65'   Inflow=5.28 cfs  15,661 cfPond DMH6: DMH6
   Primary=1.31 cfs  7,394 cf   Secondary=3.96 cfs  8,267 cf   Outflow=5.28 cfs  15,661 cf

Peak Elev=145.67'  Storage=211 cf   Inflow=1.89 cfs  6,109 cfPond INF-1: Infiltration Pond
   Discarded=0.02 cfs  1,434 cf   Primary=1.87 cfs  4,675 cf   Outflow=1.89 cfs  6,109 cf

Peak Elev=133.78'   Inflow=3.96 cfs  8,267 cfPond XDMH2: EXISTING DMH2
24.0"  Round Culvert  n=0.013  L=26.0'  S=0.0115 '/'   Outflow=3.96 cfs  8,267 cf

Total Runoff Area = 123,448 sf   Runoff Volume = 35,074 cf   Average Runoff Depth = 3.41"
49.04% Pervious = 60,543 sf     50.96% Impervious = 62,905 sf
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Summary for Subcatchment POST1A: Subcat POST1A

Runoff = 2.49 cfs @ 12.09 hrs,  Volume= 7,799 cf,  Depth= 3.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Newport - Middletown Rainfall=4.90"

Area (sf) CN Description
12,212 74 >75% Grass cover, Good, HSG C
14,271 98 Paved parking, HSG C

0 98 Roofs, HSG C
1,258 70 Woods, Good, HSG C

27,741 86 Weighted Average
13,470 48.56% Pervious Area
14,271 51.44% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST1B: Subcat POST1B

Runoff = 0.52 cfs @ 12.09 hrs,  Volume= 1,611 cf,  Depth= 2.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Newport - Middletown Rainfall=4.90"

Area (sf) CN Description
5,911 74 >75% Grass cover, Good, HSG C

3 98 Paved parking, HSG C
2,865 70 Woods, Good, HSG C
8,779 73 Weighted Average
8,776 99.96% Pervious Area

3 0.04% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST1C: Subcat POST1C

Runoff = 0.86 cfs @ 12.08 hrs,  Volume= 3,035 cf,  Depth= 4.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Newport - Middletown Rainfall=4.90"

Area (sf) CN Description
2 74 >75% Grass cover, Good, HSG C

7,808 98 Roofs, HSG C
7,810 98 Weighted Average

2 0.03% Pervious Area
7,808 99.97% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST1D: Subcat POST1D

Runoff = 1.00 cfs @ 12.08 hrs,  Volume= 3,548 cf,  Depth= 4.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Newport - Middletown Rainfall=4.90"

Area (sf) CN Description
50 74 >75% Grass cover, Good, HSG C

9,079 98 Roofs, HSG C
9,130 98 Weighted Average

50 0.55% Pervious Area
9,079 99.45% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST2A: Subcat POST2A

Runoff = 0.85 cfs @ 12.09 hrs,  Volume= 2,689 cf,  Depth= 3.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Newport - Middletown Rainfall=4.90"

Area (sf) CN Description
3,860 74 >75% Grass cover, Good, HSG C
5,169 98 Paved parking, HSG C
9,029 88 Weighted Average
3,860 42.75% Pervious Area
5,169 57.25% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST2B: Subcat POST2B

Runoff = 0.14 cfs @ 12.09 hrs,  Volume= 441 cf,  Depth= 2.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Newport - Middletown Rainfall=4.90"

Area (sf) CN Description
1,543 74 >75% Grass cover, Good, HSG C

951 70 Woods, Good, HSG C
2,494 72 Weighted Average
2,494 100.00% Pervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST2CA: Subcat POST2CA

Runoff = 1.63 cfs @ 12.09 hrs,  Volume= 5,057 cf,  Depth= 2.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Newport - Middletown Rainfall=4.90"

Area (sf) CN Description
11,371 74 >75% Grass cover, Good, HSG C
5,661 98 Paved parking, HSG C
5,313 70 Woods, Good, HSG C

22,346 79 Weighted Average
16,685 74.66% Pervious Area
5,661 25.34% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST2CB: Subcat POST2CB

Runoff = 1.47 cfs @ 12.09 hrs,  Volume= 4,624 cf,  Depth= 3.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Newport - Middletown Rainfall=4.90"

Area (sf) CN Description
8,514 74 >75% Grass cover, Good, HSG C
7,934 98 Paved parking, HSG C

16,448 86 Weighted Average
8,514 51.76% Pervious Area
7,934 48.24% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST2D: Subcat POST2D

Runoff = 0.42 cfs @ 12.08 hrs,  Volume= 1,484 cf,  Depth= 4.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Newport - Middletown Rainfall=4.90"

Area (sf) CN Description
38 74 >75% Grass cover, Good, HSG C

3,782 98 Roofs, HSG C
3,820 98 Weighted Average

38 1.00% Pervious Area
3,782 99.00% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST2E: Subcat POST2E

Runoff = 0.93 cfs @ 12.08 hrs,  Volume= 3,239 cf,  Depth= 4.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Newport - Middletown Rainfall=4.90"

Area (sf) CN Description
217 74 >75% Grass cover, Good, HSG C
13 98 Paved parking, HSG C

8,317 98 Roofs, HSG C
8,547 97 Weighted Average

217 2.54% Pervious Area
8,330 97.46% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment UNCONTROLLED: Subcat UNCONTROLLED

Runoff = 0.50 cfs @ 12.09 hrs,  Volume= 1,546 cf,  Depth= 2.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Newport - Middletown Rainfall=4.90"

Area (sf) CN Description
6,428 74 >75% Grass cover, Good, HSG C

867 98 Paved parking, HSG C
10 70 Woods, Good, HSG C

7,305 77 Weighted Average
6,438 88.13% Pervious Area

867 11.87% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Reach DP1: Design Point 1

Inflow Area = 28,212 sf, 59.87% Impervious,  Inflow Depth = 8.10"    for  10-Year Newport - Middletown event
Inflow = 8.15 cfs @ 12.09 hrs,  Volume= 19,032 cf
Outflow = 8.15 cfs @ 12.09 hrs,  Volume= 19,032 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
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Summary for Reach DP2: Design Point 2

Inflow Area = 7,305 sf, 11.87% Impervious,  Inflow Depth = 2.54"    for  10-Year Newport - Middletown event
Inflow = 0.50 cfs @ 12.09 hrs,  Volume= 1,546 cf
Outflow = 0.50 cfs @ 12.09 hrs,  Volume= 1,546 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3



417 Forest Avenue - Post Watershed Report
Type III 24-hr  10-Year Newport - Middletown Rainfall=4.90"21-038 - 417 Forest Avenue - Post 

  Printed  2/8/2022Prepared by Insite Engineering Services LLC
Page 20HydroCAD® 10.00-25  s/n 04449  © 2019 HydroCAD Software Solutions LLC

Summary for Reach TOTAL: TOTAL

Inflow Area = 35,517 sf, 50.00% Impervious,  Inflow Depth = 6.95"    for  10-Year Newport - Middletown event
Inflow = 8.65 cfs @ 12.09 hrs,  Volume= 20,578 cf
Outflow = 8.65 cfs @ 12.09 hrs,  Volume= 20,578 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
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Summary for Pond CB1: CB1

Inflow Area = 27,741 sf, 51.44% Impervious,  Inflow Depth = 3.37"    for  10-Year Newport - Middletown event
Inflow = 2.49 cfs @ 12.09 hrs,  Volume= 7,799 cf
Outflow = 2.49 cfs @ 12.09 hrs,  Volume= 7,799 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 2.49 cfs @ 12.09 hrs,  Volume= 7,799 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 142.25' @ 12.09 hrs
Flood Elev= 144.00'

Device Routing     Invert Outlet Devices
#1 Primary 141.00' 12.0"  Round Culvert   

L= 11.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 141.00' / 140.91'   S= 0.0082 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.48 cfs @ 12.09 hrs  HW=142.25'  TW=141.56'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.48 cfs @ 3.16 fps)
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Summary for Pond CB2: CB2

Inflow Area = 9,029 sf, 57.25% Impervious,  Inflow Depth = 3.57"    for  10-Year Newport - Middletown event
Inflow = 0.85 cfs @ 12.09 hrs,  Volume= 2,689 cf
Outflow = 0.85 cfs @ 12.09 hrs,  Volume= 2,689 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.85 cfs @ 12.09 hrs,  Volume= 2,689 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 137.04' @ 12.09 hrs
Flood Elev= 138.50'

Device Routing     Invert Outlet Devices
#1 Primary 136.50' 12.0"  Round Culvert   

L= 14.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 136.50' / 136.33'   S= 0.0121 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.85 cfs @ 12.09 hrs  HW=137.04'  TW=136.65'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.85 cfs @ 2.84 fps)
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Summary for Pond CB3: CB3

Inflow Area = 22,346 sf, 25.34% Impervious,  Inflow Depth = 2.72"    for  10-Year Newport - Middletown event
Inflow = 1.63 cfs @ 12.09 hrs,  Volume= 5,057 cf
Outflow = 1.63 cfs @ 12.09 hrs,  Volume= 5,057 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.63 cfs @ 12.09 hrs,  Volume= 5,057 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 138.77' @ 12.09 hrs
Flood Elev= 141.25'

Device Routing     Invert Outlet Devices
#1 Primary 138.00' 12.0"  Round Culvert   

L= 22.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 138.00' / 137.50'   S= 0.0227 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.63 cfs @ 12.09 hrs  HW=138.77'  TW=138.37'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.63 cfs @ 3.47 fps)
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Summary for Pond CT1: Cultec Units A

Inflow Area = 27,741 sf, 51.44% Impervious,  Inflow Depth = 2.45"    for  10-Year Newport - Middletown event
Inflow = 0.81 cfs @ 12.09 hrs,  Volume= 5,668 cf
Outflow = 0.08 cfs @ 14.33 hrs,  Volume= 5,669 cf,  Atten= 90%,  Lag= 134.8 min
Discarded = 0.08 cfs @ 14.33 hrs,  Volume= 5,669 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 141.31' @ 14.33 hrs   Surf.Area= 1,240 sf   Storage= 2,470 cf
Flood Elev= 141.50'   Surf.Area= 1,240 sf   Storage= 2,565 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 310.8 min ( 1,139.2 - 828.4 )

Volume Invert Avail.Storage Storage Description
#1A 138.40' 1,071 cf 20.83'W x 59.50'L x 3.54'H Field A

4,390 cf Overall - 1,714 cf Embedded = 2,676 cf  x 40.0% Voids
#2A 138.90' 1,714 cf Cultec R-330XLHD  x 32  Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

2,784 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 138.40' 2.410 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 120.00'   

Discarded OutFlow  Max=0.08 cfs @ 14.33 hrs  HW=141.31'   (Free Discharge)
1=Exfiltration  ( Controls 0.08 cfs)
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Pond CT1: Cultec Units A - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

8 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 57.50' Row Length +12.0" End Stone x 2 = 59.50' 
Base Length
4 Rows x 52.0" Wide + 6.0" Spacing x 3 + 12.0" Side Stone x 2 = 20.83' Base Width
6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

32 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 4 Rows = 1,713.7 cf Chamber Storage

4,390.2 cf Field - 1,713.7 cf Chambers = 2,676.5 cf Stone x 40.0% Voids = 1,070.6 cf Stone Storage

Chamber Storage + Stone Storage = 2,784.3 cf = 0.064 af
Overall Storage Efficiency = 63.4%
Overall System Size = 59.50' x 20.83' x 3.54'

32 Chambers
162.6 cy Field
99.1 cy Stone
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Summary for Pond CT2: Cultec Units B

Inflow Area = 60,190 sf, 51.30% Impervious,  Inflow Depth = 1.47"    for  10-Year Newport - Middletown event
Inflow = 1.31 cfs @ 12.09 hrs,  Volume= 7,394 cf
Outflow = 0.09 cfs @ 13.44 hrs,  Volume= 7,395 cf,  Atten= 93%,  Lag= 81.0 min
Discarded = 0.09 cfs @ 13.44 hrs,  Volume= 7,395 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 136.25' @ 13.44 hrs   Surf.Area= 1,531 sf   Storage= 3,016 cf
Flood Elev= 136.40'   Surf.Area= 1,531 sf   Storage= 3,116 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 337.3 min ( 1,158.6 - 821.2 )

Volume Invert Avail.Storage Storage Description
#1A 133.40' 1,317 cf 20.83'W x 73.50'L x 3.54'H Field A

5,423 cf Overall - 2,131 cf Embedded = 3,292 cf  x 40.0% Voids
#2A 133.90' 2,131 cf Cultec R-330XLHD  x 40  Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

3,448 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 133.40' 2.410 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 90.00'   

Discarded OutFlow  Max=0.09 cfs @ 13.44 hrs  HW=136.25'   (Free Discharge)
1=Exfiltration  ( Controls 0.09 cfs)
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Pond CT2: Cultec Units B - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

10 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 71.50' Row Length +12.0" End Stone x 2 = 
73.50' Base Length
4 Rows x 52.0" Wide + 6.0" Spacing x 3 + 12.0" Side Stone x 2 = 20.83' Base Width
6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

40 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 4 Rows = 2,131.0 cf Chamber Storage

5,423.2 cf Field - 2,131.0 cf Chambers = 3,292.2 cf Stone x 40.0% Voids = 1,316.9 cf Stone Storage

Chamber Storage + Stone Storage = 3,447.9 cf = 0.079 af
Overall Storage Efficiency = 63.6%
Overall System Size = 73.50' x 20.83' x 3.54'

40 Chambers
200.9 cy Field
121.9 cy Stone
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Summary for Pond DMH1: DMH1

Inflow Area = 16,940 sf, 99.69% Impervious,  Inflow Depth = 6.17"    for  10-Year Newport - Middletown event
Inflow = 3.54 cfs @ 12.08 hrs,  Volume= 8,714 cf
Outflow = 3.54 cfs @ 12.08 hrs,  Volume= 8,714 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.54 cfs @ 12.08 hrs,  Volume= 8,714 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 139.03' @ 12.08 hrs
Flood Elev= 144.50'

Device Routing     Invert Outlet Devices
#1 Primary 138.00' 18.0"  Round Culvert   

L= 60.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 138.00' / 137.40'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=3.53 cfs @ 12.08 hrs  HW=139.03'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 3.53 cfs @ 2.73 fps)
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Summary for Pond DMH2: DMH2

Inflow Area = 7,810 sf, 99.97% Impervious,  Inflow Depth = 4.66"    for  10-Year Newport - Middletown event
Inflow = 0.86 cfs @ 12.08 hrs,  Volume= 3,035 cf
Outflow = 0.86 cfs @ 12.08 hrs,  Volume= 3,035 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.86 cfs @ 12.08 hrs,  Volume= 3,035 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 143.84' @ 12.08 hrs
Flood Elev= 148.80'

Device Routing     Invert Outlet Devices
#1 Primary 143.30' 12.0"  Round Culvert   

L= 165.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 143.30' / 140.99'   S= 0.0140 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.86 cfs @ 12.08 hrs  HW=143.84'  TW=139.03'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.86 cfs @ 1.98 fps)
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Summary for Pond DMH3: DMH3

Inflow Area = 27,741 sf, 51.44% Impervious,  Inflow Depth = 3.37"    for  10-Year Newport - Middletown event
Inflow = 2.49 cfs @ 12.09 hrs,  Volume= 7,799 cf
Outflow = 2.49 cfs @ 12.09 hrs,  Volume= 7,799 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.81 cfs @ 12.09 hrs,  Volume= 5,668 cf
Secondary = 1.67 cfs @ 12.09 hrs,  Volume= 2,131 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 141.56' @ 12.09 hrs
Flood Elev= 144.00'

Device Routing     Invert Outlet Devices
#1 Primary 141.00' 12.0"  Round Culvert   

L= 9.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 141.00' / 140.90'   S= 0.0111 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 3 141.30' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#3 Secondary 139.65' 12.0"  Round Culvert   

L= 14.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 139.65' / 139.53'   S= 0.0086 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.81 cfs @ 12.09 hrs  HW=141.56'  TW=139.66'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.81 cfs @ 2.62 fps)

Secondary OutFlow  Max=1.67 cfs @ 12.09 hrs  HW=141.56'  TW=139.03'   (Dynamic Tailwater)
3=Culvert  (Passes 1.67 cfs of 3.54 cfs potential flow)

2=Sharp-Crested Rectangular Weir  (Weir Controls 1.67 cfs @ 1.65 fps)
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Summary for Pond DMH4: DMH4

Inflow Area = 22,346 sf, 25.34% Impervious,  Inflow Depth = 2.72"    for  10-Year Newport - Middletown event
Inflow = 1.63 cfs @ 12.09 hrs,  Volume= 5,057 cf
Outflow = 1.63 cfs @ 12.09 hrs,  Volume= 5,057 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.63 cfs @ 12.09 hrs,  Volume= 5,057 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 138.38' @ 12.09 hrs
Flood Elev= 142.40'

Device Routing     Invert Outlet Devices
#1 Primary 137.50' 12.0"  Round Culvert   

L= 95.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 137.50' / 136.60'   S= 0.0095 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.63 cfs @ 12.09 hrs  HW=138.37'  TW=137.77'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.63 cfs @ 2.99 fps)
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Summary for Pond DMH5: DMH5

Inflow Area = 51,161 sf, 50.25% Impervious,  Inflow Depth = 3.04"    for  10-Year Newport - Middletown event
Inflow = 4.43 cfs @ 12.09 hrs,  Volume= 12,971 cf
Outflow = 4.43 cfs @ 12.09 hrs,  Volume= 12,971 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 4.43 cfs @ 12.09 hrs,  Volume= 12,971 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 137.77' @ 12.09 hrs
Flood Elev= 141.00'

Device Routing     Invert Outlet Devices
#1 Primary 136.60' 18.0"  Round Culvert   

L= 46.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 136.60' / 136.30'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=4.43 cfs @ 12.09 hrs  HW=137.77'  TW=136.65'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 4.43 cfs @ 4.12 fps)
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Summary for Pond DMH6: DMH6

Inflow Area = 60,190 sf, 51.30% Impervious,  Inflow Depth = 3.12"    for  10-Year Newport - Middletown event
Inflow = 5.28 cfs @ 12.09 hrs,  Volume= 15,661 cf
Outflow = 5.28 cfs @ 12.09 hrs,  Volume= 15,661 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.31 cfs @ 12.09 hrs,  Volume= 7,394 cf
Secondary = 3.96 cfs @ 12.09 hrs,  Volume= 8,267 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 136.65' @ 12.09 hrs
Flood Elev= 139.20'

Device Routing     Invert Outlet Devices
#1 Primary 136.00' 12.0"  Round Culvert   

L= 15.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 136.00' / 135.80'   S= 0.0133 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 3 136.20' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
3.0' Crest Height   

#3 Secondary 133.47' 18.0"  Round Culvert   
L= 30.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 133.47' / 132.87'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=1.31 cfs @ 12.09 hrs  HW=136.65'  TW=134.95'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.31 cfs @ 3.44 fps)

Secondary OutFlow  Max=3.96 cfs @ 12.09 hrs  HW=136.65'  TW=133.78'   (Dynamic Tailwater)
3=Culvert  (Passes 3.96 cfs of 10.48 cfs potential flow)

2=Sharp-Crested Rectangular Weir  (Weir Controls 3.96 cfs @ 2.24 fps)
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Summary for Pond INF-1: Infiltration Pond

Inflow Area = 20,268 sf, 57.80% Impervious,  Inflow Depth = 3.62"    for  10-Year Newport - Middletown event
Inflow = 1.89 cfs @ 12.09 hrs,  Volume= 6,109 cf
Outflow = 1.89 cfs @ 12.09 hrs,  Volume= 6,109 cf,  Atten= 0%,  Lag= 0.4 min
Discarded = 0.02 cfs @ 12.09 hrs,  Volume= 1,434 cf
Primary = 1.87 cfs @ 12.09 hrs,  Volume= 4,675 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 145.67' @ 12.09 hrs   Surf.Area= 403 sf   Storage= 211 cf
Flood Elev= 146.00'   Surf.Area= 490 sf   Storage= 358 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 24.1 min ( 815.5 - 791.4 )

Volume Invert Avail.Storage Storage Description
#1 145.00' 358 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

145.00 225 0.0 0 0
146.00 490 100.0 358 358

Device Routing     Invert Outlet Devices
#1 Discarded 145.00' 2.410 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 90.00'   
#2 Device 3 145.50' 2.5" x 2.5" Horiz. Orifice/Grate X 6.00 columns   

X 6 rows C= 0.600 in 24.0" x 24.0" Grate (39% open area)   
Limited to weir flow at low heads   

#3 Primary 142.50' 12.0"  Round Culvert   
L= 125.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 142.50' / 136.60'   S= 0.0472 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.02 cfs @ 12.09 hrs  HW=145.67'   (Free Discharge)
1=Exfiltration  ( Controls 0.02 cfs)

Primary OutFlow  Max=1.86 cfs @ 12.09 hrs  HW=145.67'  TW=137.77'   (Dynamic Tailwater)
3=Culvert  (Passes 1.86 cfs of 4.88 cfs potential flow)

2=Orifice/Grate  (Weir Controls 1.86 cfs @ 1.36 fps)
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Summary for Pond XDMH2: EXISTING DMH2

Inflow = 3.96 cfs @ 12.09 hrs,  Volume= 8,267 cf
Outflow = 3.96 cfs @ 12.09 hrs,  Volume= 8,267 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.96 cfs @ 12.09 hrs,  Volume= 8,267 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 133.78' @ 12.09 hrs
Flood Elev= 138.20'

Device Routing     Invert Outlet Devices
#1 Primary 132.87' 24.0"  Round Culvert   

L= 26.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 132.87' / 132.57'   S= 0.0115 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=3.96 cfs @ 12.09 hrs  HW=133.78'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 3.96 cfs @ 4.16 fps)
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Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

50,146 74 >75% Grass cover, Good, HSG C  (POST1A, POST1B, POST1C, POST1D, 

POST2A, POST2B, POST2CA, POST2CB, POST2D, POST2E, 

UNCONTROLLED)

33,919 98 Paved parking, HSG C  (POST1A, POST1B, POST2A, POST2CA, POST2CB, 

POST2E, UNCONTROLLED)

28,986 98 Roofs, HSG C  (POST1A, POST1C, POST1D, POST2D, POST2E)

10,397 70 Woods, Good, HSG C  (POST1A, POST1B, POST2B, POST2CA, 

UNCONTROLLED)

123,448 86 TOTAL AREA
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

0 HSG A

0 HSG B

123,448 HSG C POST1A, POST1B, POST1C, POST1D, POST2A, POST2B, POST2CA, 

POST2CB, POST2D, POST2E, UNCONTROLLED

0 HSG D

0 Other

123,448 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(sq-ft)

HSG-B

(sq-ft)

HSG-C

(sq-ft)

HSG-D

(sq-ft)

Other

(sq-ft)

Total

(sq-ft)

Ground

Cover

Subcatchment

Numbers

0 0 50,146 0 0 50,146 >75% Grass 

cover, Good

0 0 33,919 0 0 33,919 Paved parking

0 0 28,986 0 0 28,986 Roofs

0 0 10,397 0 0 10,397 Woods, Good

0 0 123,448 0 0 123,448 TOTAL AREA
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Time span=0.01-48.00 hrs, dt=0.01 hrs, 4800 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=27,741 sf   51.44% Impervious   Runoff Depth=6.91"Subcatchment POST1A: Subcat POST1A
   Tc=6.0 min   CN=86   Runoff=4.93 cfs  15,984 cf

Runoff Area=8,779 sf   0.04% Impervious   Runoff Depth=5.35"Subcatchment POST1B: Subcat POST1B
   Tc=6.0 min   CN=73   Runoff=1.26 cfs  3,910 cf

Runoff Area=7,810 sf   99.97% Impervious   Runoff Depth=8.36"Subcatchment POST1C: Subcat POST1C
   Tc=6.0 min   CN=98   Runoff=1.51 cfs  5,441 cf

Runoff Area=9,130 sf   99.45% Impervious   Runoff Depth=8.36"Subcatchment POST1D: Subcat POST1D
   Tc=6.0 min   CN=98   Runoff=1.77 cfs  6,360 cf

Runoff Area=9,029 sf   57.25% Impervious   Runoff Depth=7.16"Subcatchment POST2A: Subcat POST2A
   Tc=6.0 min   CN=88   Runoff=1.64 cfs  5,384 cf

Runoff Area=2,494 sf   0.00% Impervious   Runoff Depth=5.22"Subcatchment POST2B: Subcat POST2B
   Tc=6.0 min   CN=72   Runoff=0.35 cfs  1,086 cf

Runoff Area=22,346 sf   25.34% Impervious   Runoff Depth=6.07"Subcatchment POST2CA: Subcat 
   Tc=6.0 min   CN=79   Runoff=3.59 cfs  11,301 cf

Runoff Area=16,448 sf   48.24% Impervious   Runoff Depth=6.91"Subcatchment POST2CB: Subcat 
   Tc=6.0 min   CN=86   Runoff=2.92 cfs  9,477 cf

Runoff Area=3,820 sf   99.00% Impervious   Runoff Depth=8.36"Subcatchment POST2D: Subcat POST2D
   Tc=6.0 min   CN=98   Runoff=0.74 cfs  2,661 cf

Runoff Area=8,547 sf   97.46% Impervious   Runoff Depth=8.24"Subcatchment POST2E: Subcat POST2E
   Tc=6.0 min   CN=97   Runoff=1.65 cfs  5,869 cf

Runoff Area=7,305 sf   11.87% Impervious   Runoff Depth=5.83"Subcatchment UNCONTROLLED: Subcat 
   Tc=6.0 min   CN=77   Runoff=1.13 cfs  3,547 cf

   Inflow=19.18 cfs  49,951 cfReach DP1: Design Point 1
   Outflow=19.18 cfs  49,951 cf

   Inflow=1.13 cfs  3,547 cfReach DP2: Design Point 2
   Outflow=1.13 cfs  3,547 cf

   Inflow=20.31 cfs  53,498 cfReach TOTAL: TOTAL
   Outflow=20.31 cfs  53,498 cf

Peak Elev=144.48'   Inflow=4.93 cfs  15,984 cfPond CB1: CB1
12.0"  Round Culvert  n=0.013  L=11.0'  S=0.0082 '/'   Outflow=4.93 cfs  15,984 cf

Peak Elev=137.40'   Inflow=1.64 cfs  5,384 cfPond CB2: CB2
12.0"  Round Culvert  n=0.013  L=14.0'  S=0.0121 '/'   Outflow=1.64 cfs  5,384 cf
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Peak Elev=141.20'   Inflow=3.59 cfs  11,301 cfPond CB3: CB3
12.0"  Round Culvert  n=0.013  L=22.0'  S=0.0227 '/'   Outflow=3.59 cfs  11,301 cf

Peak Elev=141.80'  Storage=2,713 cf   Inflow=1.27 cfs  7,047 cfPond CT1: Cultec Units A
   Outflow=0.08 cfs  7,048 cf

Peak Elev=489.50'  Storage=3,448 cf   Inflow=1.18 cfs  8,988 cfPond CT2: Cultec Units B
   Outflow=0.79 cfs  8,988 cf

Peak Elev=139.86'   Inflow=7.07 cfs  20,738 cfPond DMH1: DMH1
18.0"  Round Culvert  n=0.013  L=60.0'  S=0.0100 '/'   Outflow=7.07 cfs  20,738 cf

Peak Elev=144.06'   Inflow=1.51 cfs  5,441 cfPond DMH2: DMH2
12.0"  Round Culvert  n=0.013  L=165.0'  S=0.0140 '/'   Outflow=1.51 cfs  5,441 cf

Peak Elev=141.81'   Inflow=4.93 cfs  15,984 cfPond DMH3: DMH3
   Primary=1.27 cfs  7,047 cf   Secondary=3.85 cfs  8,937 cf   Outflow=4.93 cfs  15,984 cf

Peak Elev=140.30'   Inflow=3.59 cfs  11,301 cfPond DMH4: DMH4
12.0"  Round Culvert  n=0.013  L=95.0'  S=0.0095 '/'   Outflow=3.59 cfs  11,301 cf

Peak Elev=138.72'   Inflow=8.87 cfs  27,687 cfPond DMH5: DMH5
18.0"  Round Culvert  n=0.013  L=46.0'  S=0.0065 '/'   Outflow=8.87 cfs  27,687 cf

Peak Elev=137.07'   Inflow=10.51 cfs  33,071 cfPond DMH6: DMH6
   Primary=1.18 cfs  8,988 cf   Secondary=10.51 cfs  24,217 cf   Outflow=10.51 cfs  33,071 cf

Peak Elev=145.77'  Storage=251 cf   Inflow=3.66 cfs  12,138 cfPond INF-1: Infiltration Pond
   Discarded=0.02 cfs  1,622 cf   Primary=3.63 cfs  10,517 cf   Outflow=3.65 cfs  12,138 cf

Peak Elev=134.53'   Inflow=10.51 cfs  24,217 cfPond XDMH2: EXISTING DMH2
24.0"  Round Culvert  n=0.013  L=26.0'  S=0.0115 '/'   Outflow=10.51 cfs  24,217 cf

Total Runoff Area = 123,448 sf   Runoff Volume = 71,021 cf   Average Runoff Depth = 6.90"
49.04% Pervious = 60,543 sf     50.96% Impervious = 62,905 sf
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Summary for Subcatchment POST1A: Subcat POST1A

Runoff = 4.93 cfs @ 12.08 hrs,  Volume= 15,984 cf,  Depth= 6.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Newport - Middletown Rainfall=8.60"

Area (sf) CN Description
12,212 74 >75% Grass cover, Good, HSG C
14,271 98 Paved parking, HSG C

0 98 Roofs, HSG C
1,258 70 Woods, Good, HSG C

27,741 86 Weighted Average
13,470 48.56% Pervious Area
14,271 51.44% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST1B: Subcat POST1B

Runoff = 1.26 cfs @ 12.09 hrs,  Volume= 3,910 cf,  Depth= 5.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Newport - Middletown Rainfall=8.60"

Area (sf) CN Description
5,911 74 >75% Grass cover, Good, HSG C

3 98 Paved parking, HSG C
2,865 70 Woods, Good, HSG C
8,779 73 Weighted Average
8,776 99.96% Pervious Area

3 0.04% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST1C: Subcat POST1C

Runoff = 1.51 cfs @ 12.08 hrs,  Volume= 5,441 cf,  Depth= 8.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Newport - Middletown Rainfall=8.60"

Area (sf) CN Description
2 74 >75% Grass cover, Good, HSG C

7,808 98 Roofs, HSG C
7,810 98 Weighted Average

2 0.03% Pervious Area
7,808 99.97% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST1D: Subcat POST1D

Runoff = 1.77 cfs @ 12.08 hrs,  Volume= 6,360 cf,  Depth= 8.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Newport - Middletown Rainfall=8.60"

Area (sf) CN Description
50 74 >75% Grass cover, Good, HSG C

9,079 98 Roofs, HSG C
9,130 98 Weighted Average

50 0.55% Pervious Area
9,079 99.45% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST2A: Subcat POST2A

Runoff = 1.64 cfs @ 12.08 hrs,  Volume= 5,384 cf,  Depth= 7.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Newport - Middletown Rainfall=8.60"

Area (sf) CN Description
3,860 74 >75% Grass cover, Good, HSG C
5,169 98 Paved parking, HSG C
9,029 88 Weighted Average
3,860 42.75% Pervious Area
5,169 57.25% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST2B: Subcat POST2B

Runoff = 0.35 cfs @ 12.09 hrs,  Volume= 1,086 cf,  Depth= 5.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Newport - Middletown Rainfall=8.60"

Area (sf) CN Description
1,543 74 >75% Grass cover, Good, HSG C

951 70 Woods, Good, HSG C
2,494 72 Weighted Average
2,494 100.00% Pervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST2CA: Subcat POST2CA

Runoff = 3.59 cfs @ 12.09 hrs,  Volume= 11,301 cf,  Depth= 6.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Newport - Middletown Rainfall=8.60"

Area (sf) CN Description
11,371 74 >75% Grass cover, Good, HSG C
5,661 98 Paved parking, HSG C
5,313 70 Woods, Good, HSG C

22,346 79 Weighted Average
16,685 74.66% Pervious Area
5,661 25.34% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST2CB: Subcat POST2CB

Runoff = 2.92 cfs @ 12.08 hrs,  Volume= 9,477 cf,  Depth= 6.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Newport - Middletown Rainfall=8.60"

Area (sf) CN Description
8,514 74 >75% Grass cover, Good, HSG C
7,934 98 Paved parking, HSG C

16,448 86 Weighted Average
8,514 51.76% Pervious Area
7,934 48.24% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST2D: Subcat POST2D

Runoff = 0.74 cfs @ 12.08 hrs,  Volume= 2,661 cf,  Depth= 8.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Newport - Middletown Rainfall=8.60"

Area (sf) CN Description
38 74 >75% Grass cover, Good, HSG C

3,782 98 Roofs, HSG C
3,820 98 Weighted Average

38 1.00% Pervious Area
3,782 99.00% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST2E: Subcat POST2E

Runoff = 1.65 cfs @ 12.08 hrs,  Volume= 5,869 cf,  Depth= 8.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Newport - Middletown Rainfall=8.60"

Area (sf) CN Description
217 74 >75% Grass cover, Good, HSG C
13 98 Paved parking, HSG C

8,317 98 Roofs, HSG C
8,547 97 Weighted Average

217 2.54% Pervious Area
8,330 97.46% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment UNCONTROLLED: Subcat UNCONTROLLED

Runoff = 1.13 cfs @ 12.09 hrs,  Volume= 3,547 cf,  Depth= 5.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Newport - Middletown Rainfall=8.60"

Area (sf) CN Description
6,428 74 >75% Grass cover, Good, HSG C

867 98 Paved parking, HSG C
10 70 Woods, Good, HSG C

7,305 77 Weighted Average
6,438 88.13% Pervious Area

867 11.87% Impervious Area

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

6.0 Direct Entry, Direct
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Summary for Reach DP1: Design Point 1

Inflow Area = 28,212 sf, 59.87% Impervious,  Inflow Depth = 21.25"    for  100-Year Newport - Middletown event
Inflow = 19.18 cfs @ 12.09 hrs,  Volume= 49,951 cf
Outflow = 19.18 cfs @ 12.09 hrs,  Volume= 49,951 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
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Summary for Reach DP2: Design Point 2

Inflow Area = 7,305 sf, 11.87% Impervious,  Inflow Depth = 5.83"    for  100-Year Newport - Middletown event
Inflow = 1.13 cfs @ 12.09 hrs,  Volume= 3,547 cf
Outflow = 1.13 cfs @ 12.09 hrs,  Volume= 3,547 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
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Summary for Reach TOTAL: TOTAL

Inflow Area = 35,517 sf, 50.00% Impervious,  Inflow Depth = 18.08"    for  100-Year Newport - Middletown event
Inflow = 20.31 cfs @ 12.09 hrs,  Volume= 53,498 cf
Outflow = 20.31 cfs @ 12.09 hrs,  Volume= 53,498 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
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Summary for Pond CB1: CB1

Inflow Area = 27,741 sf, 51.44% Impervious,  Inflow Depth = 6.91"    for  100-Year Newport - Middletown event
Inflow = 4.93 cfs @ 12.08 hrs,  Volume= 15,984 cf
Outflow = 4.93 cfs @ 12.08 hrs,  Volume= 15,984 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 4.93 cfs @ 12.08 hrs,  Volume= 15,984 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 144.48' @ 12.09 hrs
Flood Elev= 144.00'

Device Routing     Invert Outlet Devices
#1 Primary 141.00' 12.0"  Round Culvert   

L= 11.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 141.00' / 140.91'   S= 0.0082 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=4.92 cfs @ 12.08 hrs  HW=144.47'  TW=141.75'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 4.92 cfs @ 6.26 fps)
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Summary for Pond CB2: CB2

Inflow Area = 9,029 sf, 57.25% Impervious,  Inflow Depth = 7.16"    for  100-Year Newport - Middletown event
Inflow = 1.64 cfs @ 12.08 hrs,  Volume= 5,384 cf
Outflow = 1.64 cfs @ 12.08 hrs,  Volume= 5,384 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.64 cfs @ 12.08 hrs,  Volume= 5,384 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 137.40' @ 12.08 hrs
Flood Elev= 138.50'

Device Routing     Invert Outlet Devices
#1 Primary 136.50' 12.0"  Round Culvert   

L= 14.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 136.50' / 136.33'   S= 0.0121 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.58 cfs @ 12.08 hrs  HW=137.39'  TW=137.07'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.58 cfs @ 2.14 fps)



417 Forest Avenue - Post Watershed Report
Type III 24-hr  100-Year Newport - Middletown Rainfall=8.60"21-038 - 417 Forest Avenue - Pos

  Printed  2/8/2022Prepared by Insite Engineering Services LLC
Page 23HydroCAD® 10.00-25  s/n 04449  © 2019 HydroCAD Software Solutions LLC

Summary for Pond CB3: CB3

Inflow Area = 22,346 sf, 25.34% Impervious,  Inflow Depth = 6.07"    for  100-Year Newport - Middletown event
Inflow = 3.59 cfs @ 12.09 hrs,  Volume= 11,301 cf
Outflow = 3.59 cfs @ 12.09 hrs,  Volume= 11,301 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.59 cfs @ 12.09 hrs,  Volume= 11,301 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 141.20' @ 12.09 hrs
Flood Elev= 141.25'

Device Routing     Invert Outlet Devices
#1 Primary 138.00' 12.0"  Round Culvert   

L= 22.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 138.00' / 137.50'   S= 0.0227 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.58 cfs @ 12.09 hrs  HW=141.19'  TW=140.29'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 3.58 cfs @ 4.56 fps)
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Summary for Pond CT1: Cultec Units A

Inflow Area = 27,741 sf, 51.44% Impervious,  Inflow Depth = 3.05"    for  100-Year Newport - Middletown event
Inflow = 1.27 cfs @ 12.07 hrs,  Volume= 7,047 cf
Outflow = 0.08 cfs @ 12.15 hrs,  Volume= 7,048 cf,  Atten= 94%,  Lag= 4.7 min
Discarded = 0.08 cfs @ 12.15 hrs,  Volume= 7,048 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 141.80' @ 12.15 hrs   Surf.Area= 1,240 sf   Storage= 2,713 cf
Flood Elev= 141.50'   Surf.Area= 1,240 sf   Storage= 2,565 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 340.1 min ( 1,151.9 - 811.8 )

Volume Invert Avail.Storage Storage Description
#1A 138.40' 1,071 cf 20.83'W x 59.50'L x 3.54'H Field A

4,390 cf Overall - 1,714 cf Embedded = 2,676 cf  x 40.0% Voids
#2A 138.90' 1,714 cf Cultec R-330XLHD  x 32  Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

2,784 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 138.40' 2.410 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 120.00'   

Discarded OutFlow  Max=0.08 cfs @ 12.15 hrs  HW=141.80'   (Free Discharge)
1=Exfiltration  ( Controls 0.08 cfs)
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Pond CT1: Cultec Units A - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

8 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 57.50' Row Length +12.0" End Stone x 2 = 59.50' 
Base Length
4 Rows x 52.0" Wide + 6.0" Spacing x 3 + 12.0" Side Stone x 2 = 20.83' Base Width
6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

32 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 4 Rows = 1,713.7 cf Chamber Storage

4,390.2 cf Field - 1,713.7 cf Chambers = 2,676.5 cf Stone x 40.0% Voids = 1,070.6 cf Stone Storage

Chamber Storage + Stone Storage = 2,784.3 cf = 0.064 af
Overall Storage Efficiency = 63.4%
Overall System Size = 59.50' x 20.83' x 3.54'

32 Chambers
162.6 cy Field
99.1 cy Stone



417 Forest Avenue - Post Watershed Report
Type III 24-hr  100-Year Newport - Middletown Rainfall=8.60"21-038 - 417 Forest Avenue - Pos

  Printed  2/8/2022Prepared by Insite Engineering Services LLC
Page 26HydroCAD® 10.00-25  s/n 04449  © 2019 HydroCAD Software Solutions LLC

Summary for Pond CT2: Cultec Units B

Inflow Area = 60,190 sf, 51.30% Impervious,  Inflow Depth = 1.79"    for  100-Year Newport - Middletown event
Inflow = 1.18 cfs @ 11.96 hrs,  Volume= 8,988 cf
Outflow = 0.79 cfs @ 12.07 hrs,  Volume= 8,988 cf,  Atten= 33%,  Lag= 6.7 min
Discarded = 0.79 cfs @ 12.07 hrs,  Volume= 8,988 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 489.50' @ 12.07 hrs   Surf.Area= 1,531 sf   Storage= 3,448 cf
Flood Elev= 136.40'   Surf.Area= 1,531 sf   Storage= 3,116 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 357.4 min ( 1,155.0 - 797.6 )

Volume Invert Avail.Storage Storage Description
#1A 133.40' 1,317 cf 20.83'W x 73.50'L x 3.54'H Field A

5,423 cf Overall - 2,131 cf Embedded = 3,292 cf  x 40.0% Voids
#2A 133.90' 2,131 cf Cultec R-330XLHD  x 40  Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

3,448 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 133.40' 2.410 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 90.00'   

Discarded OutFlow  Max=0.74 cfs @ 12.07 hrs  HW=463.68'   (Free Discharge)
1=Exfiltration  ( Controls 0.74 cfs)
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Pond CT2: Cultec Units B - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

10 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 71.50' Row Length +12.0" End Stone x 2 = 
73.50' Base Length
4 Rows x 52.0" Wide + 6.0" Spacing x 3 + 12.0" Side Stone x 2 = 20.83' Base Width
6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

40 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 4 Rows = 2,131.0 cf Chamber Storage

5,423.2 cf Field - 2,131.0 cf Chambers = 3,292.2 cf Stone x 40.0% Voids = 1,316.9 cf Stone Storage

Chamber Storage + Stone Storage = 3,447.9 cf = 0.079 af
Overall Storage Efficiency = 63.6%
Overall System Size = 73.50' x 20.83' x 3.54'

40 Chambers
200.9 cy Field
121.9 cy Stone
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Summary for Pond DMH1: DMH1

Inflow Area = 16,940 sf, 99.69% Impervious,  Inflow Depth = 14.69"    for  100-Year Newport - Middletown event
Inflow = 7.07 cfs @ 12.09 hrs,  Volume= 20,738 cf
Outflow = 7.07 cfs @ 12.09 hrs,  Volume= 20,738 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 7.07 cfs @ 12.09 hrs,  Volume= 20,738 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 139.86' @ 12.09 hrs
Flood Elev= 144.50'

Device Routing     Invert Outlet Devices
#1 Primary 138.00' 18.0"  Round Culvert   

L= 60.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 138.00' / 137.40'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=7.07 cfs @ 12.09 hrs  HW=139.86'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 7.07 cfs @ 4.00 fps)
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Summary for Pond DMH2: DMH2

Inflow Area = 7,810 sf, 99.97% Impervious,  Inflow Depth = 8.36"    for  100-Year Newport - Middletown event
Inflow = 1.51 cfs @ 12.08 hrs,  Volume= 5,441 cf
Outflow = 1.51 cfs @ 12.08 hrs,  Volume= 5,441 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.51 cfs @ 12.08 hrs,  Volume= 5,441 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 144.06' @ 12.08 hrs
Flood Elev= 148.80'

Device Routing     Invert Outlet Devices
#1 Primary 143.30' 12.0"  Round Culvert   

L= 165.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 143.30' / 140.99'   S= 0.0140 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.51 cfs @ 12.08 hrs  HW=144.06'  TW=139.84'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.51 cfs @ 2.35 fps)
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Summary for Pond DMH3: DMH3

Inflow Area = 27,741 sf, 51.44% Impervious,  Inflow Depth = 6.91"    for  100-Year Newport - Middletown event
Inflow = 4.93 cfs @ 12.08 hrs,  Volume= 15,984 cf
Outflow = 4.93 cfs @ 12.08 hrs,  Volume= 15,984 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.27 cfs @ 12.07 hrs,  Volume= 7,047 cf
Secondary = 3.85 cfs @ 12.12 hrs,  Volume= 8,937 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 141.81' @ 12.12 hrs
Flood Elev= 144.00'

Device Routing     Invert Outlet Devices
#1 Primary 141.00' 12.0"  Round Culvert   

L= 9.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 141.00' / 140.90'   S= 0.0111 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 3 141.30' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#3 Secondary 139.65' 12.0"  Round Culvert   

L= 14.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 139.65' / 139.53'   S= 0.0086 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.26 cfs @ 12.07 hrs  HW=141.73'  TW=141.38'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.26 cfs @ 2.89 fps)

Secondary OutFlow  Max=3.85 cfs @ 12.12 hrs  HW=141.81'  TW=139.78'   (Dynamic Tailwater)
3=Culvert  (Inlet Controls 3.85 cfs @ 4.90 fps)

2=Sharp-Crested Rectangular Weir  (Passes 3.85 cfs of 4.64 cfs potential flow)
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Summary for Pond DMH4: DMH4

Inflow Area = 22,346 sf, 25.34% Impervious,  Inflow Depth = 6.07"    for  100-Year Newport - Middletown event
Inflow = 3.59 cfs @ 12.09 hrs,  Volume= 11,301 cf
Outflow = 3.59 cfs @ 12.09 hrs,  Volume= 11,301 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 3.59 cfs @ 12.09 hrs,  Volume= 11,301 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 140.30' @ 12.09 hrs
Flood Elev= 142.40'

Device Routing     Invert Outlet Devices
#1 Primary 137.50' 12.0"  Round Culvert   

L= 95.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 137.50' / 136.60'   S= 0.0095 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.58 cfs @ 12.09 hrs  HW=140.29'  TW=138.71'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 3.58 cfs @ 4.56 fps)
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Summary for Pond DMH5: DMH5

Inflow Area = 51,161 sf, 50.25% Impervious,  Inflow Depth = 6.49"    for  100-Year Newport - Middletown event
Inflow = 8.87 cfs @ 12.09 hrs,  Volume= 27,687 cf
Outflow = 8.87 cfs @ 12.09 hrs,  Volume= 27,687 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 8.87 cfs @ 12.09 hrs,  Volume= 27,687 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 138.72' @ 12.09 hrs
Flood Elev= 141.00'

Device Routing     Invert Outlet Devices
#1 Primary 136.60' 18.0"  Round Culvert   

L= 46.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 136.60' / 136.30'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=8.85 cfs @ 12.09 hrs  HW=138.71'  TW=137.07'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 8.85 cfs @ 5.01 fps)
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Summary for Pond DMH6: DMH6

Inflow Area = 60,190 sf, 51.30% Impervious,  Inflow Depth = 6.59"    for  100-Year Newport - Middletown event
Inflow = 10.51 cfs @ 12.09 hrs,  Volume= 33,071 cf
Outflow = 10.51 cfs @ 12.09 hrs,  Volume= 33,071 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.18 cfs @ 11.96 hrs,  Volume= 8,988 cf
Secondary = 10.51 cfs @ 12.09 hrs,  Volume= 24,217 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 137.07' @ 12.09 hrs
Flood Elev= 139.20'

Device Routing     Invert Outlet Devices
#1 Primary 136.00' 12.0"  Round Culvert   

L= 15.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 136.00' / 135.80'   S= 0.0133 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 3 136.20' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
3.0' Crest Height   

#3 Secondary 133.47' 18.0"  Round Culvert   
L= 30.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 133.47' / 132.87'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=1.18 cfs @ 11.96 hrs  HW=136.62'  TW=136.29'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.18 cfs @ 3.26 fps)

Secondary OutFlow  Max=10.49 cfs @ 12.09 hrs  HW=137.07'  TW=134.53'   (Dynamic Tailwater)
3=Culvert  (Passes 10.49 cfs of 10.70 cfs potential flow)

2=Sharp-Crested Rectangular Weir  (Weir Controls 10.49 cfs @ 3.16 fps)
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Summary for Pond INF-1: Infiltration Pond

Inflow Area = 20,268 sf, 57.80% Impervious,  Inflow Depth = 7.19"    for  100-Year Newport - Middletown event
Inflow = 3.66 cfs @ 12.08 hrs,  Volume= 12,138 cf
Outflow = 3.65 cfs @ 12.09 hrs,  Volume= 12,138 cf,  Atten= 0%,  Lag= 0.4 min
Discarded = 0.02 cfs @ 12.09 hrs,  Volume= 1,622 cf
Primary = 3.63 cfs @ 12.09 hrs,  Volume= 10,517 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 145.77' @ 12.09 hrs   Surf.Area= 429 sf   Storage= 251 cf
Flood Elev= 146.00'   Surf.Area= 490 sf   Storage= 358 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 14.3 min ( 789.9 - 775.5 )

Volume Invert Avail.Storage Storage Description
#1 145.00' 358 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

145.00 225 0.0 0 0
146.00 490 100.0 358 358

Device Routing     Invert Outlet Devices
#1 Discarded 145.00' 2.410 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 90.00'   
#2 Device 3 145.50' 2.5" x 2.5" Horiz. Orifice/Grate X 6.00 columns   

X 6 rows C= 0.600 in 24.0" x 24.0" Grate (39% open area)   
Limited to weir flow at low heads   

#3 Primary 142.50' 12.0"  Round Culvert   
L= 125.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 142.50' / 136.60'   S= 0.0472 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.02 cfs @ 12.09 hrs  HW=145.77'   (Free Discharge)
1=Exfiltration  ( Controls 0.02 cfs)

Primary OutFlow  Max=3.63 cfs @ 12.09 hrs  HW=145.77'  TW=138.71'   (Dynamic Tailwater)
3=Culvert  (Passes 3.63 cfs of 4.97 cfs potential flow)

2=Orifice/Grate  (Weir Controls 3.63 cfs @ 1.69 fps)
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Summary for Pond XDMH2: EXISTING DMH2

Inflow = 10.51 cfs @ 12.09 hrs,  Volume= 24,217 cf
Outflow = 10.51 cfs @ 12.09 hrs,  Volume= 24,217 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 10.51 cfs @ 12.09 hrs,  Volume= 24,217 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 134.53' @ 12.09 hrs
Flood Elev= 138.20'

Device Routing     Invert Outlet Devices
#1 Primary 132.87' 24.0"  Round Culvert   

L= 26.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 132.87' / 132.57'   S= 0.0115 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=10.49 cfs @ 12.09 hrs  HW=134.53'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 10.49 cfs @ 5.10 fps)
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Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

123,447 68   (POST1A, POST1B, POST1C, POST1D, POST2A, POST2B, POST2CA, 

POST2CB, POST2D, POST2E, UNCONTROLLED)

123,447 68 TOTAL AREA
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

0 HSG A

0 HSG B

0 HSG C

0 HSG D

123,447 Other POST1A, POST1B, POST1C, POST1D, POST2A, POST2B, POST2CA, 

POST2CB, POST2D, POST2E, UNCONTROLLED

123,447 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(sq-ft)

HSG-B

(sq-ft)

HSG-C

(sq-ft)

HSG-D

(sq-ft)

Other

(sq-ft)

Total

(sq-ft)

Ground

Cover

Subcatchment

Numbers

0 0 0 0 123,447 123,447 P

0 0 0 0 123,447 123,447 TOTAL AREA
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Time span=0.01-48.00 hrs, dt=0.01 hrs, 4800 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=27,741 sf   0.00% Impervious   Runoff Depth=0.01"Subcatchment POST1A: Subcat POST1A
   Tc=6.0 min   CN=68   Runoff=0.00 cfs  31 cf

Runoff Area=8,779 sf   0.00% Impervious   Runoff Depth=0.01"Subcatchment POST1B: Subcat POST1B
   Tc=6.0 min   CN=68   Runoff=0.00 cfs  10 cf

Runoff Area=7,810 sf   0.00% Impervious   Runoff Depth=0.01"Subcatchment POST1C: Subcat POST1C
   Tc=6.0 min   CN=68   Runoff=0.00 cfs  9 cf

Runoff Area=9,129 sf   0.00% Impervious   Runoff Depth=0.01"Subcatchment POST1D: Subcat POST1D
   Tc=6.0 min   CN=68   Runoff=0.00 cfs  10 cf

Runoff Area=9,029 sf   0.00% Impervious   Runoff Depth=0.01"Subcatchment POST2A: Subcat POST2A
   Tc=6.0 min   CN=68   Runoff=0.00 cfs  10 cf

Runoff Area=2,494 sf   0.00% Impervious   Runoff Depth=0.01"Subcatchment POST2B: Subcat POST2B
   Tc=6.0 min   CN=68   Runoff=0.00 cfs  3 cf

Runoff Area=22,345 sf   0.00% Impervious   Runoff Depth=0.01"Subcatchment POST2CA: Subcat POST2CA
   Tc=6.0 min   CN=68   Runoff=0.00 cfs  25 cf

Runoff Area=16,448 sf   0.00% Impervious   Runoff Depth=0.01"Subcatchment POST2CB: Subcat POST2CB
   Tc=6.0 min   CN=68   Runoff=0.00 cfs  18 cf

Runoff Area=3,820 sf   0.00% Impervious   Runoff Depth=0.01"Subcatchment POST2D: Subcat POST2D
   Tc=6.0 min   CN=68   Runoff=0.00 cfs  4 cf

Runoff Area=8,547 sf   0.00% Impervious   Runoff Depth=0.01"Subcatchment POST2E: Subcat POST2E
   Tc=6.0 min   CN=68   Runoff=0.00 cfs  10 cf

Runoff Area=7,305 sf   0.00% Impervious   Runoff Depth=0.01"Subcatchment UNCONTROLLED: Subcat 
   Tc=6.0 min   CN=68   Runoff=0.00 cfs  8 cf

   Inflow=0.00 cfs  32 cfReach DP1: Design Point 1
   Outflow=0.00 cfs  32 cf

   Inflow=0.00 cfs  8 cfReach DP2: Design Point 2
   Outflow=0.00 cfs  8 cf

   Inflow=0.00 cfs  40 cfReach TOTAL: TOTAL
   Outflow=0.00 cfs  40 cf

Peak Elev=141.03'   Inflow=0.00 cfs  31 cfPond CB1: CB1
12.0"  Round Culvert  n=0.013  L=11.0'  S=0.0082 '/'   Outflow=0.00 cfs  31 cf

Peak Elev=136.51'   Inflow=0.00 cfs  10 cfPond CB2: CB2
12.0"  Round Culvert  n=0.013  L=14.0'  S=0.0121 '/'   Outflow=0.00 cfs  10 cf
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Peak Elev=138.01'   Inflow=0.00 cfs  25 cfPond CB3: CB3
12.0"  Round Culvert  n=0.013  L=22.0'  S=0.0227 '/'   Outflow=0.00 cfs  25 cf

Peak Elev=138.40'  Storage=0 cf   Inflow=0.00 cfs  31 cfPond CT1: Cultec Units A
   Outflow=0.00 cfs  31 cf

Peak Elev=133.40'  Storage=0 cf   Inflow=0.00 cfs  45 cfPond CT2: Cultec Units B
   Outflow=0.00 cfs  45 cf

Peak Elev=138.01'   Inflow=0.00 cfs  19 cfPond DMH1: DMH1
18.0"  Round Culvert  n=0.013  L=60.0'  S=0.0100 '/'   Outflow=0.00 cfs  19 cf

Peak Elev=143.31'   Inflow=0.00 cfs  9 cfPond DMH2: DMH2
12.0"  Round Culvert  n=0.013  L=165.0'  S=0.0140 '/'   Outflow=0.00 cfs  9 cf

Peak Elev=141.02'   Inflow=0.00 cfs  31 cfPond DMH3: DMH3
   Primary=0.00 cfs  31 cf   Secondary=0.00 cfs  0 cf   Outflow=0.00 cfs  31 cf

Peak Elev=137.52'   Inflow=0.00 cfs  25 cfPond DMH4: DMH4
12.0"  Round Culvert  n=0.013  L=95.0'  S=0.0095 '/'   Outflow=0.00 cfs  25 cf

Peak Elev=136.62'   Inflow=0.00 cfs  35 cfPond DMH5: DMH5
18.0"  Round Culvert  n=0.013  L=46.0'  S=0.0065 '/'   Outflow=0.00 cfs  35 cf

Peak Elev=136.02'   Inflow=0.00 cfs  45 cfPond DMH6: DMH6
   Primary=0.00 cfs  45 cf   Secondary=0.00 cfs  0 cf   Outflow=0.00 cfs  45 cf

Peak Elev=145.00'  Storage=0 cf   Inflow=0.00 cfs  23 cfPond INF-1: Infiltration Pond
   Discarded=0.00 cfs  23 cf   Primary=0.00 cfs  0 cf   Outflow=0.00 cfs  23 cf

Peak Elev=132.87'   Inflow=0.00 cfs  0 cfPond XDMH2: EXISTING DMH2
24.0"  Round Culvert  n=0.013  L=26.0'  S=0.0115 '/'   Outflow=0.00 cfs  0 cf

Total Runoff Area = 123,447 sf   Runoff Volume = 139 cf   Average Runoff Depth = 0.01"
100.00% Pervious = 123,447 sf     0.00% Impervious = 0 sf



417 Forest Avenue - Post Watershed Report
Type III 24-hr  1.2 Inch Newport - Middletown Rainfall=1.20"21-038 - 417 Forest Avenue - 1.2 In

  Printed  2/8/2022Prepared by Insite Engineering Services LLC
Page 7HydroCAD® 10.00-25  s/n 04449  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment POST1A: Subcat POST1A

Runoff = 0.00 cfs @ 15.58 hrs,  Volume= 31 cf,  Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1.2 Inch Newport - Middletown Rainfall=1.20"

Area (sf) CN Description
* 27,741 68

27,741 100.00% Pervious Area

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

6.0 Direct Entry, Direct



417 Forest Avenue - Post Watershed Report
Type III 24-hr  1.2 Inch Newport - Middletown Rainfall=1.20"21-038 - 417 Forest Avenue - 1.2 In

  Printed  2/8/2022Prepared by Insite Engineering Services LLC
Page 8HydroCAD® 10.00-25  s/n 04449  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment POST1B: Subcat POST1B

Runoff = 0.00 cfs @ 15.58 hrs,  Volume= 10 cf,  Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1.2 Inch Newport - Middletown Rainfall=1.20"

Area (sf) CN Description
* 8,779 68

8,779 100.00% Pervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST1C: Subcat POST1C

Runoff = 0.00 cfs @ 15.58 hrs,  Volume= 9 cf,  Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1.2 Inch Newport - Middletown Rainfall=1.20"

Area (sf) CN Description
* 7,810 68

7,810 100.00% Pervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST1D: Subcat POST1D

Runoff = 0.00 cfs @ 15.58 hrs,  Volume= 10 cf,  Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1.2 Inch Newport - Middletown Rainfall=1.20"

Area (sf) CN Description
* 9,129 68

9,129 100.00% Pervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST2A: Subcat POST2A

Runoff = 0.00 cfs @ 15.58 hrs,  Volume= 10 cf,  Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1.2 Inch Newport - Middletown Rainfall=1.20"

Area (sf) CN Description
* 9,029 68

9,029 100.00% Pervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST2B: Subcat POST2B

Runoff = 0.00 cfs @ 15.58 hrs,  Volume= 3 cf,  Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1.2 Inch Newport - Middletown Rainfall=1.20"

Area (sf) CN Description
* 2,494 68

2,494 100.00% Pervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST2CA: Subcat POST2CA

Runoff = 0.00 cfs @ 15.58 hrs,  Volume= 25 cf,  Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1.2 Inch Newport - Middletown Rainfall=1.20"

Area (sf) CN Description
* 22,345 68

22,345 100.00% Pervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST2CB: Subcat POST2CB

Runoff = 0.00 cfs @ 15.58 hrs,  Volume= 18 cf,  Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1.2 Inch Newport - Middletown Rainfall=1.20"

Area (sf) CN Description
* 16,448 68

16,448 100.00% Pervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST2D: Subcat POST2D

Runoff = 0.00 cfs @ 15.58 hrs,  Volume= 4 cf,  Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1.2 Inch Newport - Middletown Rainfall=1.20"

Area (sf) CN Description
* 3,820 68

3,820 100.00% Pervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment POST2E: Subcat POST2E

Runoff = 0.00 cfs @ 15.58 hrs,  Volume= 10 cf,  Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1.2 Inch Newport - Middletown Rainfall=1.20"

Area (sf) CN Description
* 8,547 68

8,547 100.00% Pervious Area

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

6.0 Direct Entry, Direct
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Summary for Subcatchment UNCONTROLLED: Subcat UNCONTROLLED

Runoff = 0.00 cfs @ 15.58 hrs,  Volume= 8 cf,  Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs
Type III 24-hr  1.2 Inch Newport - Middletown Rainfall=1.20"

Area (sf) CN Description
* 7,305 68

7,305 100.00% Pervious Area

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

6.0 Direct Entry, Direct



417 Forest Avenue - Post Watershed Report
Type III 24-hr  1.2 Inch Newport - Middletown Rainfall=1.20"21-038 - 417 Forest Avenue - 1.2 In

  Printed  2/8/2022Prepared by Insite Engineering Services LLC
Page 18HydroCAD® 10.00-25  s/n 04449  © 2019 HydroCAD Software Solutions LLC

Summary for Reach DP1: Design Point 1

Inflow Area = 28,212 sf, 0.00% Impervious,  Inflow Depth = 0.01"    for  1.2 Inch Newport - Middletown event
Inflow = 0.00 cfs @ 15.58 hrs,  Volume= 32 cf
Outflow = 0.00 cfs @ 15.58 hrs,  Volume= 32 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
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Summary for Reach DP2: Design Point 2

Inflow Area = 7,305 sf, 0.00% Impervious,  Inflow Depth = 0.01"    for  1.2 Inch Newport - Middletown event
Inflow = 0.00 cfs @ 15.58 hrs,  Volume= 8 cf
Outflow = 0.00 cfs @ 15.58 hrs,  Volume= 8 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
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Summary for Reach TOTAL: TOTAL

Inflow Area = 35,517 sf, 0.00% Impervious,  Inflow Depth = 0.01"    for  1.2 Inch Newport - Middletown event
Inflow = 0.00 cfs @ 15.58 hrs,  Volume= 40 cf
Outflow = 0.00 cfs @ 15.58 hrs,  Volume= 40 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
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Summary for Pond CB1: CB1

Inflow Area = 27,741 sf, 0.00% Impervious,  Inflow Depth = 0.01"    for  1.2 Inch Newport - Middletown event
Inflow = 0.00 cfs @ 15.58 hrs,  Volume= 31 cf
Outflow = 0.00 cfs @ 15.58 hrs,  Volume= 31 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 15.58 hrs,  Volume= 31 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 141.03' @ 15.58 hrs
Flood Elev= 144.00'

Device Routing     Invert Outlet Devices
#1 Primary 141.00' 12.0"  Round Culvert   

L= 11.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 141.00' / 140.91'   S= 0.0082 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.00 cfs @ 15.58 hrs  HW=141.03'  TW=141.02'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.00 cfs @ 0.23 fps)
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Summary for Pond CB2: CB2

Inflow Area = 9,029 sf, 0.00% Impervious,  Inflow Depth = 0.01"    for  1.2 Inch Newport - Middletown event
Inflow = 0.00 cfs @ 15.58 hrs,  Volume= 10 cf
Outflow = 0.00 cfs @ 15.58 hrs,  Volume= 10 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 15.58 hrs,  Volume= 10 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 136.51' @ 15.58 hrs
Flood Elev= 138.50'

Device Routing     Invert Outlet Devices
#1 Primary 136.50' 12.0"  Round Culvert   

L= 14.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 136.50' / 136.33'   S= 0.0121 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.00 cfs @ 15.58 hrs  HW=136.51'  TW=136.02'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.00 cfs @ 0.37 fps)
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Summary for Pond CB3: CB3

Inflow Area = 22,345 sf, 0.00% Impervious,  Inflow Depth = 0.01"    for  1.2 Inch Newport - Middletown event
Inflow = 0.00 cfs @ 15.58 hrs,  Volume= 25 cf
Outflow = 0.00 cfs @ 15.58 hrs,  Volume= 25 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 15.58 hrs,  Volume= 25 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 138.01' @ 15.58 hrs
Flood Elev= 141.25'

Device Routing     Invert Outlet Devices
#1 Primary 138.00' 12.0"  Round Culvert   

L= 22.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 138.00' / 137.50'   S= 0.0227 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.00 cfs @ 15.58 hrs  HW=138.01'  TW=137.52'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.00 cfs @ 0.61 fps)
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Summary for Pond CT1: Cultec Units A

Inflow Area = 27,741 sf, 0.00% Impervious,  Inflow Depth = 0.01"    for  1.2 Inch Newport - Middletown event
Inflow = 0.00 cfs @ 15.58 hrs,  Volume= 31 cf
Outflow = 0.00 cfs @ 15.58 hrs,  Volume= 31 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 15.58 hrs,  Volume= 31 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 138.40' @ 0.01 hrs   Surf.Area= 1,240 sf   Storage= 0 cf
Flood Elev= 141.50'   Surf.Area= 1,240 sf   Storage= 2,565 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 1,125.4 - 1,125.4 )

Volume Invert Avail.Storage Storage Description
#1A 138.40' 1,071 cf 20.83'W x 59.50'L x 3.54'H Field A

4,390 cf Overall - 1,714 cf Embedded = 2,676 cf  x 40.0% Voids
#2A 138.90' 1,714 cf Cultec R-330XLHD  x 32  Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

2,784 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 138.40' 2.410 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 120.00'   

Discarded OutFlow  Max=0.00 cfs @ 15.58 hrs  HW=138.40'   (Free Discharge)
1=Exfiltration  (Passes 0.00 cfs of 0.07 cfs potential flow)
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Pond CT1: Cultec Units A - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

8 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 57.50' Row Length +12.0" End Stone x 2 = 59.50' 
Base Length
4 Rows x 52.0" Wide + 6.0" Spacing x 3 + 12.0" Side Stone x 2 = 20.83' Base Width
6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

32 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 4 Rows = 1,713.7 cf Chamber Storage

4,390.2 cf Field - 1,713.7 cf Chambers = 2,676.5 cf Stone x 40.0% Voids = 1,070.6 cf Stone Storage

Chamber Storage + Stone Storage = 2,784.3 cf = 0.064 af
Overall Storage Efficiency = 63.4%
Overall System Size = 59.50' x 20.83' x 3.54'

32 Chambers
162.6 cy Field
99.1 cy Stone
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Summary for Pond CT2: Cultec Units B

Inflow Area = 60,189 sf, 0.00% Impervious,  Inflow Depth = 0.01"    for  1.2 Inch Newport - Middletown event
Inflow = 0.00 cfs @ 15.58 hrs,  Volume= 45 cf
Outflow = 0.00 cfs @ 15.58 hrs,  Volume= 45 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 15.58 hrs,  Volume= 45 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 133.40' @ 0.01 hrs   Surf.Area= 1,531 sf   Storage= 0 cf
Flood Elev= 136.40'   Surf.Area= 1,531 sf   Storage= 3,116 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 1,125.4 - 1,125.4 )

Volume Invert Avail.Storage Storage Description
#1A 133.40' 1,317 cf 20.83'W x 73.50'L x 3.54'H Field A

5,423 cf Overall - 2,131 cf Embedded = 3,292 cf  x 40.0% Voids
#2A 133.90' 2,131 cf Cultec R-330XLHD  x 40  Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

3,448 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 133.40' 2.410 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 90.00'   

Discarded OutFlow  Max=0.00 cfs @ 15.58 hrs  HW=133.40'   (Free Discharge)
1=Exfiltration  (Passes 0.00 cfs of 0.09 cfs potential flow)
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Pond CT2: Cultec Units B - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 4 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

10 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 71.50' Row Length +12.0" End Stone x 2 = 
73.50' Base Length
4 Rows x 52.0" Wide + 6.0" Spacing x 3 + 12.0" Side Stone x 2 = 20.83' Base Width
6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

40 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 4 Rows = 2,131.0 cf Chamber Storage

5,423.2 cf Field - 2,131.0 cf Chambers = 3,292.2 cf Stone x 40.0% Voids = 1,316.9 cf Stone Storage

Chamber Storage + Stone Storage = 3,447.9 cf = 0.079 af
Overall Storage Efficiency = 63.6%
Overall System Size = 73.50' x 20.83' x 3.54'

40 Chambers
200.9 cy Field
121.9 cy Stone
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Summary for Pond DMH1: DMH1

Inflow Area = 16,939 sf, 0.00% Impervious,  Inflow Depth = 0.01"    for  1.2 Inch Newport - Middletown event
Inflow = 0.00 cfs @ 15.58 hrs,  Volume= 19 cf
Outflow = 0.00 cfs @ 15.58 hrs,  Volume= 19 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 15.58 hrs,  Volume= 19 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 138.01' @ 15.58 hrs
Flood Elev= 144.50'

Device Routing     Invert Outlet Devices
#1 Primary 138.00' 18.0"  Round Culvert   

L= 60.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 138.00' / 137.40'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=0.00 cfs @ 15.58 hrs  HW=138.01'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.00 cfs @ 0.40 fps)
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Summary for Pond DMH2: DMH2

Inflow Area = 7,810 sf, 0.00% Impervious,  Inflow Depth = 0.01"    for  1.2 Inch Newport - Middletown event
Inflow = 0.00 cfs @ 15.58 hrs,  Volume= 9 cf
Outflow = 0.00 cfs @ 15.58 hrs,  Volume= 9 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 15.58 hrs,  Volume= 9 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 143.31' @ 15.58 hrs
Flood Elev= 148.80'

Device Routing     Invert Outlet Devices
#1 Primary 143.30' 12.0"  Round Culvert   

L= 165.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 143.30' / 140.99'   S= 0.0140 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.00 cfs @ 15.58 hrs  HW=143.31'  TW=138.01'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.00 cfs @ 0.38 fps)
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Summary for Pond DMH3: DMH3

Inflow Area = 27,741 sf, 0.00% Impervious,  Inflow Depth = 0.01"    for  1.2 Inch Newport - Middletown event
Inflow = 0.00 cfs @ 15.58 hrs,  Volume= 31 cf
Outflow = 0.00 cfs @ 15.58 hrs,  Volume= 31 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 15.58 hrs,  Volume= 31 cf
Secondary = 0.00 cfs @ 0.01 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 141.02' @ 15.58 hrs
Flood Elev= 144.00'

Device Routing     Invert Outlet Devices
#1 Primary 141.00' 12.0"  Round Culvert   

L= 9.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 141.00' / 140.90'   S= 0.0111 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 3 141.30' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#3 Secondary 139.65' 12.0"  Round Culvert   

L= 14.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 139.65' / 139.53'   S= 0.0086 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.00 cfs @ 15.58 hrs  HW=141.02'  TW=138.40'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.00 cfs @ 0.51 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.01 hrs  HW=139.74'  TW=138.00'   (Dynamic Tailwater)
3=Culvert  (Passes 0.00 cfs of 0.03 cfs potential flow)

2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond DMH4: DMH4

Inflow Area = 22,345 sf, 0.00% Impervious,  Inflow Depth = 0.01"    for  1.2 Inch Newport - Middletown event
Inflow = 0.00 cfs @ 15.58 hrs,  Volume= 25 cf
Outflow = 0.00 cfs @ 15.58 hrs,  Volume= 25 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 15.58 hrs,  Volume= 25 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 137.52' @ 15.58 hrs
Flood Elev= 142.40'

Device Routing     Invert Outlet Devices
#1 Primary 137.50' 12.0"  Round Culvert   

L= 95.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 137.50' / 136.60'   S= 0.0095 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.00 cfs @ 15.58 hrs  HW=137.52'  TW=136.62'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.00 cfs @ 0.45 fps)
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Summary for Pond DMH5: DMH5

Inflow Area = 51,160 sf, 0.00% Impervious,  Inflow Depth = 0.01"    for  1.2 Inch Newport - Middletown event
Inflow = 0.00 cfs @ 15.58 hrs,  Volume= 35 cf
Outflow = 0.00 cfs @ 15.58 hrs,  Volume= 35 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 15.58 hrs,  Volume= 35 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 136.62' @ 15.58 hrs
Flood Elev= 141.00'

Device Routing     Invert Outlet Devices
#1 Primary 136.60' 18.0"  Round Culvert   

L= 46.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 136.60' / 136.30'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=0.00 cfs @ 15.58 hrs  HW=136.62'  TW=136.02'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.00 cfs @ 0.42 fps)
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Summary for Pond DMH6: DMH6

Inflow Area = 60,189 sf, 0.00% Impervious,  Inflow Depth = 0.01"    for  1.2 Inch Newport - Middletown event
Inflow = 0.00 cfs @ 15.58 hrs,  Volume= 45 cf
Outflow = 0.00 cfs @ 15.58 hrs,  Volume= 45 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 15.58 hrs,  Volume= 45 cf
Secondary = 0.00 cfs @ 0.01 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 136.02' @ 15.58 hrs
Flood Elev= 139.20'

Device Routing     Invert Outlet Devices
#1 Primary 136.00' 12.0"  Round Culvert   

L= 15.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 136.00' / 135.80'   S= 0.0133 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 3 136.20' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
3.0' Crest Height   

#3 Secondary 133.47' 18.0"  Round Culvert   
L= 30.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 133.47' / 132.87'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=0.00 cfs @ 15.58 hrs  HW=136.02'  TW=133.40'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.00 cfs @ 0.61 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.01 hrs  HW=133.58'  TW=132.87'   (Dynamic Tailwater)
3=Culvert  (Passes 0.00 cfs of 0.06 cfs potential flow)

2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond INF-1: Infiltration Pond

Inflow Area = 20,268 sf, 0.00% Impervious,  Inflow Depth = 0.01"    for  1.2 Inch Newport - Middletown event
Inflow = 0.00 cfs @ 15.58 hrs,  Volume= 23 cf
Outflow = 0.00 cfs @ 15.58 hrs,  Volume= 23 cf,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 15.58 hrs,  Volume= 23 cf
Primary = 0.00 cfs @ 0.01 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 145.00' @ 0.01 hrs   Surf.Area= 225 sf   Storage= 0 cf
Flood Elev= 146.00'   Surf.Area= 490 sf   Storage= 358 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 1,125.4 - 1,125.4 )

Volume Invert Avail.Storage Storage Description
#1 145.00' 358 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

145.00 225 0.0 0 0
146.00 490 100.0 358 358

Device Routing     Invert Outlet Devices
#1 Discarded 145.00' 2.410 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 90.00'   
#2 Device 3 145.50' 2.5" x 2.5" Horiz. Orifice/Grate X 6.00 columns   

X 6 rows C= 0.600 in 24.0" x 24.0" Grate (39% open area)   
Limited to weir flow at low heads   

#3 Primary 142.50' 12.0"  Round Culvert   
L= 125.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 142.50' / 136.60'   S= 0.0472 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Discarded OutFlow  Max=0.00 cfs @ 15.58 hrs  HW=145.00'   (Free Discharge)
1=Exfiltration  (Passes 0.00 cfs of 0.01 cfs potential flow)

Primary OutFlow  Max=0.00 cfs @ 0.01 hrs  HW=145.00'  TW=136.60'   (Dynamic Tailwater)
3=Culvert  (Passes 0.00 cfs of 4.22 cfs potential flow)

2=Orifice/Grate  ( Controls 0.00 cfs)
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Summary for Pond XDMH2: EXISTING DMH2

Inflow = 0.00 cfs @ 0.01 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.01 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.01 hrs,  Volume= 0 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.01-48.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 132.87' @ 0.01 hrs
Flood Elev= 138.20'

Device Routing     Invert Outlet Devices
#1 Primary 132.87' 24.0"  Round Culvert   

L= 26.0'   RCP, sq.cut end projecting,  Ke= 0.500   
Inlet / Outlet Invert= 132.87' / 132.57'   S= 0.0115 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=0.00 cfs @ 0.01 hrs  HW=132.87'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)
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Location (not to scale) Map

LOCUS

General Notes:
1. LOT SHOWN IS DESIGNATED AS LOT 6 ON MIDDLETOWN ASSESSORS MAP 113

2. ZONING DISTRICT: OB - OFFICE BUSINESS

3. OWNER OF RECORD: - WEST HOUSE CORPORATION

C/O PHOENIX PROP MGMT INC.

WARWICK RI, 02886

BOOK 0398 PAGE 234

4. SITE IS NOT LOCATED IN FEMA FLOOD ZONE (AREA OF MINIMAL FLOOD HAZARD) AS SHOWN ON FIRM
PANEL 44005C 0093 J EFFECTIVE ON SEPTEMBER 4, 2013.
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