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NOTES: 1.	PROPERTY KNOWN AS LOTS 2, 3, & 5, BLOCK 44 AS IDENTIFIED ON THE TAX MAP OF 		PROPERTY KNOWN AS LOTS 2, 3, & 5, BLOCK 44 AS IDENTIFIED ON THE TAX MAP OF 		MANCHESTER TOWNSHIP, SHEET 8 & LOTS 14 & 15, BLOCK 505 AS IDENTIFIED ON THE TAX     MAP OF THE TOWNSHIP OF TOMS RIVER, SHEET 54, OCEAN COUNTY NEW JERSEY. 2.	AREA OF LOT 2, BLOCK 44 (TWP. OF MANCHESTER) = 988,824 S.F. OR 22.700 AC. AREA OF LOT 2, BLOCK 44 (TWP. OF MANCHESTER) = 988,824 S.F. OR 22.700 AC. AREA OF LOT 3, BLOCK 44 (TWP. OF MANCHESTER) = 37,225 S.F. OR 0.855 AC. AREA OF LOT 5, BLOCK 44 (TWP. OF MANCHESTER) = 75,802 S.F. OR 1.740 AC. AREA OF LOT 14, BLOCK 505 (TWP. OF TOMS RIVER) = 371,620 S.F. OR 8.531 AC. AREA OF LOT 15, BLOCK 505 (TWP. OF TOMS RIVER) = 389,600 S.F. OR 8.944 AC. TOTAL AREA COMBINED LOTS 2, 3 & 5, BLOCK 44 (TWP. OF MANCHESTER) AND LOTS 14 & 	15, BLOCK 505 (TWP. OF TOMS RIVER) = 1,863,071 S.F. OR 42.770 AC. AREA OF LOT 4, BLOCK 44 (TWP. OF MANCHESTER) = 73, 215 S.F. OR 1.681 AC. 3.	LOCATION OF ALL UNDERGROUND UTILITIES ARE APPROXIMATE. ALL LOCATIONS AND SIZES ARE    LOCATION OF ALL UNDERGROUND UTILITIES ARE APPROXIMATE. ALL LOCATIONS AND SIZES ARE    BASED ON UTILITY MARK-OUTS, ABOVE GROUND STRUCTURES THAT WERE VISIBLE & ACCESSIBLE IN THE FIELD, AND THE MAPS AS LISTED IN THE REFERENCES AVAILABLE AT THE TIME OF THE SURVEY. AVAILABLE ASBUILT PLANS AND UTILITY MARKOUT DOES NOT ENSURE MAPPING OF ALL UNDERGROUND UTILITIES AND STRUCTURES. BEFORE ANY EXCAVATION IS TO BEGIN, ALL UNDERGROUND UTILITIES SHOULD BE VERIFIED AS TO THEIR LOCATION, SIZE AND TYPE BY THE PROPER UTILITY COMPANIES. 4.	THIS PLAN IS BASED ON INFORMATION PROVIDED BY A SURVEY PREPARED IN THE FIELD BY    	THIS PLAN IS BASED ON INFORMATION PROVIDED BY A SURVEY PREPARED IN THE FIELD BY    	CONTROL POINT ASSOCIATES, INC. AND OTHER REFERENCE MATERIAL AS LISTED HEREON. 5.	THIS SURVEY IS PREPARED WITH REFERENCE TO A TITLE REPORT FOR LOTS 2, 3, 4 & 5, 		THIS SURVEY IS PREPARED WITH REFERENCE TO A TITLE REPORT FOR LOTS 2, 3, 4 & 5, 		BLOCK 44 AND LOTS 14 & 15, BLOCK 505, PREPARED BY PRESTIGE TITLE AGENCY, INC. 		AGENT FOR STEWART TITLE GUARANTY COMPANY, FILE NO. 09PTST-42280, WITH AN EFFECTIVE DATE OF DECEMBER 1, 2011 WHERE THE FOLLOWING SURVEY RELATED EXCEPTIONS APPEAR IN SCHEDULE B, SECTION II. 8	EASEMENT(S) AS CONTAINED IN D.B. 3629, PG. 615; D.B. 3639, PG. 352 (AS TO LOTS 2 	EASEMENT(S) AS CONTAINED IN D.B. 3629, PG. 615; D.B. 3639, PG. 352 (AS TO LOTS 2 	& 3, BLOCK 44 AND LOT 15, BLOCK 505) - DOES NOT APPEAR TO AFFECT SUBJECT 	PREMISES - 350' WIDE JCP&L EASEMENT LOCATED SOUTHERLY OF CONRAIL LINE ON LOTS 	1, 2 & 3, BLOCK 75.01 MANCHESTER TOWNSHIP. 9	SLOPE RIGHTS AND  RESTRICTIONS AS TO ACCESS TO AND FROM STATE HIGHWAY 37 AS 	SLOPE RIGHTS AND  RESTRICTIONS AS TO ACCESS TO AND FROM STATE HIGHWAY 37 AS 	SET FORTH IN D.B. 4661, PG. 621 (AS TO LOT 2, BLOCK 44) - AFFECTS SUBJECT 		PREMISES - NO ACCESS LIMITS & SLOPE LINE SHOWN. 10	SLOPE RIGHTS AND RESTRICTIONS AS TO ACCESS TO AND FROM STATE HIGHWAY 37 AS 	SLOPE RIGHTS AND RESTRICTIONS AS TO ACCESS TO AND FROM STATE HIGHWAY 37 AS 	SET FORTH IN D.B. 4720, PG. 413 (AS TO LOT 3, BLOCK 44) - AFFECTS SUBJECT 		PREMISES - SLOPE LINES SHOWN. 11	SLOPE RIGHTS AND RESTRICTIONS AS TO ACCESS TO AND FROM STATE HIGHWAY 37 AS 	SLOPE RIGHTS AND RESTRICTIONS AS TO ACCESS TO AND FROM STATE HIGHWAY 37 AS 	SET FORTH IN D.B. 4669, PG. 787 (AS TO LOT 15, BLOCK 505) - AFFECTS SUBJECT 	PREMISES - NO ACCESS LIMITS & SLOPE LINES SHOWN. 12	SUBJECT TO 100'/60' FRONT; 50' REAR; 45' SIDE SETBACK LINES, EASEMENTS AND 		SUBJECT TO 100'/60' FRONT; 50' REAR; 45' SIDE SETBACK LINES, EASEMENTS AND 		CONDITIONS AS SHOWN ON FILED MAP ENTITLED "MAP OF TOMS RIVER INDUSTRIAL PARK", 	FILED 8-25-76, IN THE OFFICE OF THE CLERK OF OCEAN COUNTY AS MAP NO. J-70 	(AS TO LOTS 14 & 15, BLOCK 505) - AFFECTS SUBJECT PREMISES - SETBACK LINES - 	SHOWN. 13	EASEMENTS AS CONTAINED IN D.B. 1251, PG. 145; 1817, PG. 279 (AS TO LOT 4, BLOCK 	EASEMENTS AS CONTAINED IN D.B. 1251, PG. 145; 1817, PG. 279 (AS TO LOT 4, BLOCK 	44) - RIGHT OF WAY EASEMENTS TO JCP&L TO ERECT AND MAINTAIN UTILITY POLES 		OVERHEAD AND GUY WIRES FOR THE DISTRIBUTION OF ELECTRICITY - D.B. 1251, PG. 145 	AFFECTS THE NORTHEASTERLY SIDE OF ROUTE 37 AND DOES NOT APPEAR TO AFFECT 	SUBJECT PARCEL; D.B. 1817, PG. 279 AFFECTS LOT 4, BLOCK 44 FROM UTILITY POLE 	#631 TO A DISTANCE OF ABOUT 280 FEET IN A WESTERLY DIRECTION, POLE #631 - 		SHOWN 14	DECLARATION OF TAKING IN D.B. 4665, PG. 852 (AS TO LOT 4, BLOCK 44) - AFFECTS 	DECLARATION OF TAKING IN D.B. 4665, PG. 852 (AS TO LOT 4, BLOCK 44) - AFFECTS 	SUBJECT PREMISES - SHOWN. 15	DECLARATION OF TAKING IN D.B. 4793, PG. 221 (AS TO LOT 4, BLOCK 44) - AFFECTS 	DECLARATION OF TAKING IN D.B. 4793, PG. 221 (AS TO LOT 4, BLOCK 44) - AFFECTS 	SUBJECT PREMISES - TAKING PARCEL #82 AND E82/B AFFECTS LOT 4, BLOCK 44 - 	SHOWN. 16	EASEMENTS AS CONTAINED IN D.B. 1517, PG. 76; 1817, PG. 277 (AS TO LOT 5, BLOCK 	EASEMENTS AS CONTAINED IN D.B. 1517, PG. 76; 1817, PG. 277 (AS TO LOT 5, BLOCK 	44) - AFFECTS SUBJECT PREMISES - RIGHT OF WAY EASEMENTS TO JCP&L TO ERECT 	AND MAINTAIN UTILITY POLES OVERHEAD AND GUY WIRES FOR THE DISTRIBUTION OF 		ELECTRICITY - AFFECTS LOT 5, BLOCK 44 UTILITY POLES - SHOWN. 17	SLOPE RIGHTS OF THE STATE OF NEW JERSEY IN D.B. 4680, PG. 154; D.B. 4799, PG. 	SLOPE RIGHTS OF THE STATE OF NEW JERSEY IN D.B. 4680, PG. 154; D.B. 4799, PG. 	597	(AS TO LOT 5, BLOCK 44) - AFFECTS SUBJECT PREMISES - SHOWN. (AS TO LOT 5, BLOCK 44) - AFFECTS SUBJECT PREMISES - SHOWN. 18	EASEMENTS AS CONTAINED IN D.B. 1487, PG. 285 - AFFECTS SUBJECT PREMISES AS TO 	EASEMENTS AS CONTAINED IN D.B. 1487, PG. 285 - AFFECTS SUBJECT PREMISES AS TO 	LOT 4, BLOCK 44 - DEED IS A PRIOR DEED FOR LOT 4, BLOCK 44 - EASEMENTS NOT 	INDICATED IN DEED. 19	EASEMENTS, SLOPE AND DRAINAGE RIGHTS TO THE STATE OF NEW JERSEY AS CONTAINED 	EASEMENTS, SLOPE AND DRAINAGE RIGHTS TO THE STATE OF NEW JERSEY AS CONTAINED 	IN D.B. 12428, PG. 659 - DOCUMENT ALSO CONVEYS PARCEL VX83B TO JAYLIN HOLDINGS, L.L.C. - SHOWN. 20	SUBJECT TO THE TERMS AND CONDITIONS AS CONTAINED IN THE STATE OF NEW JERSEY 	SUBJECT TO THE TERMS AND CONDITIONS AS CONTAINED IN THE STATE OF NEW JERSEY 	DEPARTMENT OF ENVIRONMENTAL PROTECTION PERMIT CONTAINED IN D.B. 12532, PG. 450 	- AFFECTS SUBJECT PREMISES AS TO LOTS 2, 3, 4 & 5, BLOCK 44,, AND LOTS 14 & 	15, BLOCK 505 - BUT IS BLANKET IN NATURE OR IS NOT PLOTTABLE. 21	RIGHTS OR EASEMENTS OF OTHERS TO DRAIN THROUGH, OR OTHERWISE USE ANY 		RIGHTS OR EASEMENTS OF OTHERS TO DRAIN THROUGH, OR OTHERWISE USE ANY 		WATERCOURSES RUNNING ALONG OR THROUGH THE PREMISES DESCRIBED HEREIN - 		AFFECTS SUBJECT PREMISES - BUT IS BLANKET IN NATURE OR IS NOT PLOTTABLE. 22	RIGHTS OF THE STATE OF NEW JERSEY TO REGULATE ACCESS TO AND FROM STATE 		RIGHTS OF THE STATE OF NEW JERSEY TO REGULATE ACCESS TO AND FROM STATE 		HIGHWAY 37 - AFFECTS SUBJECT PREMISES AS TO LOTS 2, 3, 4 & 5, BLOCK 44 AND 	LOT 15, BLOCK 505 - HIGHWAY RIGHT-OF-WAY LINE & ACCESS LIMITS - SHOWN. NOTE: CONTROL POINT ASSOCIATES, INC. DID NOT REVIEW TITLE FOR PARCEL VX83B. 6.	THE EXISTENCE AND EXTENT OF BASEMENT AREAS WERE UNKNOWN AT THE TIME OF THE FIELD 	THE EXISTENCE AND EXTENT OF BASEMENT AREAS WERE UNKNOWN AT THE TIME OF THE FIELD 	SURVEY. 7.	ELEVATIONS ARE BASED UPON NJDOT DATUM PER REF. NO. 5. ELEVATIONS ARE BASED UPON NJDOT DATUM PER REF. NO. 5. 8.	BY GRAPHIC PLOTTING ONLY, PROPERTY IS LOCATED PREDOMINATELY IN FLOOD HAZARD ZONE X     BY GRAPHIC PLOTTING ONLY, PROPERTY IS LOCATED PREDOMINATELY IN FLOOD HAZARD ZONE X     (AREAS DETERMINED TO BE OUTSIDE THE 0.2% ANNUAL CHANCE FLOODPLAIN) & PARTIALLY 	IN FLOOD HAZARD ZONE A (NO BASE FLOOD ELEVATIONS DETERMINED) PER REF. #2. 9.	COORDINATES SHOWN ARE BASED UPON NEW JERSEY STATE PLANE COORDINATE SYSTEM, NAD COORDINATES SHOWN ARE BASED UPON NEW JERSEY STATE PLANE COORDINATE SYSTEM, NAD 1983. 10.	THE PARCELS AS SHOWN ON THIS MAP ARE CONTIGUOUS WITH NO GAPS OR OVERLAPS. THE PARCELS AS SHOWN ON THIS MAP ARE CONTIGUOUS WITH NO GAPS OR OVERLAPS. 11.	THIS SURVEY HAS LINEAR CLOSURE PRECISION OF 1:454,021. THIS SURVEY HAS LINEAR CLOSURE PRECISION OF 1:454,021. 12.	PER CONTRACTUAL AGREEMENT WITH THE CLIENT, WETLAND AREAS, IF ANY, HAVE NOT BEEN 	PER CONTRACTUAL AGREEMENT WITH THE CLIENT, WETLAND AREAS, IF ANY, HAVE NOT BEEN 	SHOWN. 13.	THERE IS NO OBSERVED EVIDENCE OF CURRENT EARTH MOVING WORK, BUILDING CONSTRUCTION THERE IS NO OBSERVED EVIDENCE OF CURRENT EARTH MOVING WORK, BUILDING CONSTRUCTION AND BUILDING ADDITION AT THE TIME OF FIELD SURVEY. 14.	THERE IS NO OBSERVED EVIDENCE OF RECENT STREET OR SIDEWALK CONSTRUCTION OR REPAIRS. THERE IS NO OBSERVED EVIDENCE OF RECENT STREET OR SIDEWALK CONSTRUCTION OR REPAIRS. 15.	THERE IS NO OBSERVED EVIDENCE OF SITE USE AS SOLID WASTE DUMP, SUMP OR SANITARY THERE IS NO OBSERVED EVIDENCE OF SITE USE AS SOLID WASTE DUMP, SUMP OR SANITARY LANDFILL. 16.	CHANGES IN STREET RIGHT OF WAY LINES EITHER COMPLETED OR PROPOSED REVEALED IN THE CHANGES IN STREET RIGHT OF WAY LINES EITHER COMPLETED OR PROPOSED REVEALED IN THE TITLE REPORT AND REFERENCED MAPS HAVE BEEN SHOWN. 17.	2016 REVISIONS INCLUDE OBTAINING TOPOGRAPHY AND VISIBLE UTILITIES (SEE NOTE 3) ALONG 2016 REVISIONS INCLUDE OBTAINING TOPOGRAPHY AND VISIBLE UTILITIES (SEE NOTE 3) ALONG NORTHAMPTON BOULEVARD FROM THE SOUTHEAST CORNER OF LOT 14, BLOCK 505, TO THE NORTHERLY END OF LOT 6, BLOCK 1. TOPOGRAPHY AND VISIBLE UTILITIES WERE ALSO OBTAINED FOR ROUTE 37 FROM THE INTERSECTION OF ROUTE 37 WITH NORTHAMPTON BOULEVARD EXTENDING EAST TO THE END OF LOT 10, BLOCK 472. CONDITIONS ON THE REMAINDER OF THE MAP ARE AS OF JANUARY  2012.
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REFERENCES: 1.	THE OFFICIAL TAX MAPS OF THE TOWNSHIPS OF MANCHESTER, OCEAN COUNTY, NEW JERSEY,    	THE OFFICIAL TAX MAPS OF THE TOWNSHIPS OF MANCHESTER, OCEAN COUNTY, NEW JERSEY,    	SHEET #8, TOWNSHIP OF TOMS RIVER, OCEAN COUNTY NEW JERSEY, SHEET #54. 2.	MAP ENTITLED "NATIONAL FLOOD INSURANCE PROGRAM, FIRM, FLOOD INSURANCE RATE MAP,     	MAP ENTITLED "NATIONAL FLOOD INSURANCE PROGRAM, FIRM, FLOOD INSURANCE RATE MAP,     	OCEAN COUNTY, NEW JERSEY (ALL JURISDICTIONS), PANEL 282 OF 611, COMMUNITY-PANEL    	NUMBER: 345193 0282 F, EFFECTIVE DATE: SEPTEMBER 29, 2006". 3.	MAP ENTITLED "NEW JERSEY DEPARTMENT OF TRANSPORTATION, CONSTRUCTION PLAN, ROUTE 37     MAP ENTITLED "NEW JERSEY DEPARTMENT OF TRANSPORTATION, CONSTRUCTION PLAN, ROUTE 37     (1953), SECTION 8G, FROM ROUTE 70 TO GARDEN STATE PARKWAY, DUALIZATION, BOROUGH OF     LAKEHURST, TOWNSHIP OF MANCHESTER, TOWNSHIP OF DOVER, COUNTY OF OCEAN", PREPARED 	BY THE RBA GROUP, DATED 8-24-88, SHEETS 81 TO 84 OF 762. 4.	MAP ENTITLED "NEW JERSEY STATE HIGHWAY DEPARTMENT, GENERAL PROPERTY KEY MAP, ROUTE MAP ENTITLED "NEW JERSEY STATE HIGHWAY DEPARTMENT, GENERAL PROPERTY KEY MAP, ROUTE 37, SECTION 3, LAKEHURST TO TOMS RIVER, SHOWING EXISTING RIGHT OF WAY AND PARCELS TO BE ACQUIRED IN THE TOWNSHIPS OF MANCHESTER & DOVER, OCEAN COUNTY", DATED DEC., 	1928, FILED IN THE OCEAN COUNTY CLERK'S OFFICE ON DEC. 4, 1930 AS MAP D-334. 5.	MAP ENTITLED "NEW JERSEY DEPARTMENT OF TRANSPORTATION, GENERAL PROPERTY PARCEL 	MAP ENTITLED "NEW JERSEY DEPARTMENT OF TRANSPORTATION, GENERAL PROPERTY PARCEL 	MAP, ROUTE 37 (1953), SECTION 8, FROM ROUTE 70 TO GARDEN STATE PARKWAY, SHOWING 	EXISTING RIGHT OF WAY AND PARCELS TO BE ACQUIRED IN THE BOROUGH OF LAKEHURST AND 	TOWNSHIPS OF MANCHESTER & DOVER, COUNTY OF OCEAN", PREPARED BY THE RBA GROUP, 	DATED JUNE, 1986, SHEETS 16C TO 19C. 6.	MAP ENTITLED "MAP OF TOMS RIVER INDUSTRIAL PARK, SITUATE DOVER TOWNSHIP, OCEAN 		MAP ENTITLED "MAP OF TOMS RIVER INDUSTRIAL PARK, SITUATE DOVER TOWNSHIP, OCEAN 		COUNTY, NEW JERSEY", PREPARED BY T&M ASSOCIATES, INC., DATED JUNE 11, 1975, FILED IN 	THE OCEAN COUNTY CLERK'S OFFICE ON AUGUST 25, 1976 AS MAP J-70. 7.	MAP ENTITLED "RIGHT-OF-WAY AND TRACK MAP, BARNEGAT BRANCH OF THE CENTRAL RAILROAD MAP ENTITLED "RIGHT-OF-WAY AND TRACK MAP, BARNEGAT BRANCH OF THE CENTRAL RAILROAD CO. OF NEW JERSEY, NEW JERSEY SOUTHERN DIVISION. STATION 80+95 TO STATION 130+60", 	PREPARED BY CARL TOMBO, DATED JUNE 30, 1918, REVISED JUNE 30, 1938. 8.	MAP ENTITLED "PROPOSED WAL-MART 195SC (STORE #1844-03), PRELIMINARY, MAJOR 		MAP ENTITLED "PROPOSED WAL-MART 195SC (STORE #1844-03), PRELIMINARY, MAJOR 		SUBDIVISION & FINAL SITE PLAN APPLICATION, N.J.S.H. ROUTE #37 & NORTHAMPTON BOULEVARD, BLOCK 44, LOTS 2, 3, 4 & 5, MANCHESTER TOWNSHIP, BLOCK 505, LOT 14, 15, DOVER TWP, 	OCEAN COUNTY, NJ" PREPARED BY BOHLER ENGINEERING, P.C. DATED REVISION #3 6/3/2010, SHEET 5 OF 29, PROJ. #J030354.
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ZONE: HD-3 (HIGHWAY DEVELOPMENT) - MANCHESTER
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SURVEYOR'S METES AND BOUNDS DESCRIPTION COMBINED LOTS 2, 3 & LOT 5, BLOCK 44 TOWNSHIP OF MANCHESTER  AND LOTS 14 & 15, BLOCK 505 TOWNSHIP OF TOMS RIVER OCEAN COUNTY, STATE OF NEW JERSEY BEGINNING AT AN IRON BAR FOUND LOCATED AT THE INTERSECTION FORMED BY THE  SOUTHWESTERLY LINE OF NEW JERSEY STATE HIGHWAY ROUTE 37 (114 FOOT WIDE RIGHT-OF- WAY), WITH THE DIVIDING LINE BETWEEN LOTS 5 & 6.01, BLOCK 44, TOWNSHIP OF  MANCHESTER AND FROM SAID BEGINNING POINT RUNNING, THENCE; 1.	ALONG THE AFOREMENTIONED SOUTHWESTERLY LINE OF NEW JERSEY STATE HIGHWAY  ALONG THE AFOREMENTIONED SOUTHWESTERLY LINE OF NEW JERSEY STATE HIGHWAY  ROUTE 37, ON A CURVE TO THE RIGHT, HAVING A RADIUS OF 12,443.00 FEET,  TURNING A CENTRAL ANGLE OF 00 DEGREES – 41 MINUTES – 27 SECONDS, AN ARC  41 MINUTES – 27 SECONDS, AN ARC  27 SECONDS, AN ARC  LENGTH OF 150.00 FEET, THE CHORD OF WHICH BEARS, SOUTH 57 DEGREES – 21  21  MINUTES – 05 SECONDS EAST, A CHORD DISTANCE OF 150.00 FEET TO A POINT IN  05 SECONDS EAST, A CHORD DISTANCE OF 150.00 FEET TO A POINT IN  LINE OF THE SAME, THENCE; 2.	ALONG THE DIVIDING LINE BETWEEN LOTS 5 & 4, BLOCK 44, SOUTH 32 DEGREES –  ALONG THE DIVIDING LINE BETWEEN LOTS 5 & 4, BLOCK 44, SOUTH 32 DEGREES –  21 MINUTES – 42 SECONDS WEST, A DISTANCE OF 441.58 FEET TO A POINT,  42 SECONDS WEST, A DISTANCE OF 441.58 FEET TO A POINT,  THENCE;  3.	ALONG THE DIVIDING LINE BETWEEN LOT 2 AND LOT 4, BLOCK 44, NORTH 82  ALONG THE DIVIDING LINE BETWEEN LOT 2 AND LOT 4, BLOCK 44, NORTH 82  DEGREES – 13 MINUTES – 16 SECONDS EAST, A DISTANCE OF 272.15 FEET TO A  13 MINUTES – 16 SECONDS EAST, A DISTANCE OF 272.15 FEET TO A  16 SECONDS EAST, A DISTANCE OF 272.15 FEET TO A  POINT, THENCE; 4.	ALONG THE DIVIDING LINE BETWEEN LOTS 3 & 4, BLOCK 44, NORTH 32 DEGREES –  ALONG THE DIVIDING LINE BETWEEN LOTS 3 & 4, BLOCK 44, NORTH 32 DEGREES –  17 MINUTES – 16 SECONDS EAST, A DISTANCE OF 262.11 FEET TO A POINT LOCATED  16 SECONDS EAST, A DISTANCE OF 262.11 FEET TO A POINT LOCATED  AT THE INTERSECTION OF THE SAME WITH THE AFOREMENTIONED SOUTHWESTERLY LINE  OF NEW JERSEY STATE HIGHWAY ROUTE 37, THENCE; 5.	ALONG SAID SOUTHWESTERLY LINE, ON A CURVE TO THE RIGHT, HAVING A RADIUS OF  ALONG SAID SOUTHWESTERLY LINE, ON A CURVE TO THE RIGHT, HAVING A RADIUS OF  12,443.00 FEET, TURNING A CENTRAL ANGLE OF 01 DEGREE – 04 MINUTES – 32  04 MINUTES – 32  32  SECONDS, AN ARC LENGTH OF 233.58 FEET, THE CHORD OF WHICH BEARS, SOUTH 55  DEGREES – 30 MINUTES – 42 SECONDS EAST, A CHORD DISTANCE OF 233.58 FEET TO  30 MINUTES – 42 SECONDS EAST, A CHORD DISTANCE OF 233.58 FEET TO  42 SECONDS EAST, A CHORD DISTANCE OF 233.58 FEET TO  AN IRON BAR WITH CAP FOUND AT A POINT OF NON-TANGENCY IN LINE OF THE SAME,  THENCE; 6.	ALONG THE DIVIDING LINE BETWEEN LOT 3, BLOCK 44 AND N.J.D.O.T. TAKING  ALONG THE DIVIDING LINE BETWEEN LOT 3, BLOCK 44 AND N.J.D.O.T. TAKING  PARCEL # 83, SOUTH 35 DEGREES – 01 MINUTE – 16 SECONDS WEST, A DISTANCE OF  01 MINUTE – 16 SECONDS WEST, A DISTANCE OF  16 SECONDS WEST, A DISTANCE OF  59.27 FEET TO AN IRON BAR WITH CAP FOUND, THENCE; 7.	ALONG THE DIVIDING LINE BETWEEN LOT 2, BLOCK 44 AND N.J.D.O.T. TAKING  ALONG THE DIVIDING LINE BETWEEN LOT 2, BLOCK 44 AND N.J.D.O.T. TAKING  PARCEL # 83, NORTH 82 DEGREES – 13 MINUTES – 16 SECONDS EAST, A DISTANCE  13 MINUTES – 16 SECONDS EAST, A DISTANCE  16 SECONDS EAST, A DISTANCE  OF 86.98 FEET TO AN IRON BAR WITH CAP FOUND AT A POINT OF NON-TANGENT  CURVATURE IN THE AFOREMENTIONED SOUTHWESTERLY LINE OF NEW JERSEY STATE  HIGHWAY ROUTE 37, THENCE; 8.	ALONG THE AFOREMENTIONED SOUTHWESTERLY LINE OF NEW JERSEY STATE HIGHWAY  ALONG THE AFOREMENTIONED SOUTHWESTERLY LINE OF NEW JERSEY STATE HIGHWAY  ROUTE 37, ON A CURVE TO THE RIGHT, HAVING A RADIUS OF 12,433.00, TURNING A 	CENTRAL ANGLE OF 00 DEGREES - 35 MINUTES - 32 SECONDS, AN ARC LENGTH OF 128.59 FEET, THE CHORD OF WHICH BEARS, SOUTH 54 DEGREES – 23 MINUTES – 02 	23 MINUTES – 02 	02 	SECONDS EAST, A CHORD DISTANCE OF 128.59 FEET TO AN IRON BAR WITH CAP FOUND AT A POINT OF COMPOUND CURVATURE IN THE SAME, THENCE; 9.	ALONG A CURVE TO THE RIGHT, CONNECTING THE AFOREMENTIONED SOUTHWESTERLY  ALONG A CURVE TO THE RIGHT, CONNECTING THE AFOREMENTIONED SOUTHWESTERLY  LINE OF NEW JERSEY STATE HIGHWAY ROUTE 37 AND RAMP “H”, HAVING A RADIUS OF  H”, HAVING A RADIUS OF  , HAVING A RADIUS OF  242.00 FEET, TURNING A CENTRAL ANGLE OF 19 DEGREES – 47 MINUTES – 31  47 MINUTES – 31  31  SECONDS, AN ARC LENGTH OF 83.60 FEET, THE CHORD OF WHICH BEARS, SOUTH 33  DEGREES – 52 MINUTES – 37 SECONDS EAST, A CHORD DISTANCE OF 83.18 FEET TO  52 MINUTES – 37 SECONDS EAST, A CHORD DISTANCE OF 83.18 FEET TO  37 SECONDS EAST, A CHORD DISTANCE OF 83.18 FEET TO  AN IRON BAR WITH CAP FOUND AT A POINT OF TANGENCY, THENCE; 10.	CONTINUING ALONG THE WESTERLY LINE OF RAMP “H”, SOUTH 23 DEGREES – 58  CONTINUING ALONG THE WESTERLY LINE OF RAMP “H”, SOUTH 23 DEGREES – 58  H”, SOUTH 23 DEGREES – 58  , SOUTH 23 DEGREES – 58  58  MINUTES – 51 SECONDS EAST, A DISTANCE OF 260.58 FEET TO AN IRON BAR WITH  51 SECONDS EAST, A DISTANCE OF 260.58 FEET TO AN IRON BAR WITH  CAP FOUND AT A POINT OF CURVATURE IN THE SAME, THENCE; 11.	CONTINUING ALONG SAME, ON A CURVE TO THE LEFT, HAVING A RADIUS OF 70.00  CONTINUING ALONG SAME, ON A CURVE TO THE LEFT, HAVING A RADIUS OF 70.00  FEET, TURNING A CENTRAL ANGLE OF 41 DEGREES – 48 MINUTES – 03 SECONDS, AN  48 MINUTES – 03 SECONDS, AN  03 SECONDS, AN  ARC LENGTH OF 51.07 FEET, THE CHORD OF WHICH BEARS, SOUTH 44 DEGREES – 52  52  MINUTES – 53 SECONDS EAST, A CHORD DISTANCE OF 49.94 FEET TO AN IRON BAR  53 SECONDS EAST, A CHORD DISTANCE OF 49.94 FEET TO AN IRON BAR  WITH CAP FOUND AT A POINT OF REVERSE CURVATURE IN THE SAME, THENCE; 12.	ALONG THE SAME, ON A CURVE TO THE RIGHT CONNECTING THE WESTERLY LINE OF  ALONG THE SAME, ON A CURVE TO THE RIGHT CONNECTING THE WESTERLY LINE OF  RAMP “H” WITH THE WESTERLY LINE OF NORTHAMPTON BOULEVARD (80 FOOT WIDE  H” WITH THE WESTERLY LINE OF NORTHAMPTON BOULEVARD (80 FOOT WIDE  WITH THE WESTERLY LINE OF NORTHAMPTON BOULEVARD (80 FOOT WIDE  RIGHT-OF-WAY), HAVING A RADIUS OF 32.00 FEET, TURNING A CENTRAL ANGLE OF  30 DEGREES – 12 MINUTES – 40 SECONDS, AN ARC LENGTH OF 16.87 FEET, THE  12 MINUTES – 40 SECONDS, AN ARC LENGTH OF 16.87 FEET, THE  40 SECONDS, AN ARC LENGTH OF 16.87 FEET, THE  CHORD OF WHICH BEARS, SOUTH 50 DEGREES – 40 MINUTES – 34 SECONDS EAST, A  40 MINUTES – 34 SECONDS EAST, A  34 SECONDS EAST, A  CHORD DISTANCE OF 16.68 FEET TO AN IRON BAR WITH CAP FOUND AT A POINT OF  NON-TANGENT CURVATURE IN THE SAME, THENCE;   13.	ALONG THE AFOREMENTIONED WESTERLY LINE OF NORTHAMPTON BOULEVARD, ON A  ALONG THE AFOREMENTIONED WESTERLY LINE OF NORTHAMPTON BOULEVARD, ON A  CURVE TO THE RIGHT, HAVING A RADIUS OF 960.00 FEET, TURNING A CENTRAL  ANGLE OF 16 DEGREES – 15 MINUTES – 41 SECONDS, AN ARC LENGTH OF 272.46  15 MINUTES – 41 SECONDS, AN ARC LENGTH OF 272.46  41 SECONDS, AN ARC LENGTH OF 272.46  FEET, THE CHORD OF WHICH BEARS, SOUTH 22 DEGREES – 38 MINUTES – 02 SECONDS  38 MINUTES – 02 SECONDS  02 SECONDS  WEST, A CHORD DISTANCE OF 271.55 FEET TO AN IRON BAR WITH CAP FOUND AT A  POINT OF TANGENCY IN THE SAME, THENCE; 14.	CONTINUING ALONG SAME, SOUTH 30 DEGREES – 45 MINUTES – 53 SECONDS WEST, A  CONTINUING ALONG SAME, SOUTH 30 DEGREES – 45 MINUTES – 53 SECONDS WEST, A  45 MINUTES – 53 SECONDS WEST, A  53 SECONDS WEST, A  DISTANCE OF 506.75 FEET TO A POINT AT THE INTERSECTION OF THE SAME WITH THE SOUTHERLY LINE OF EXECUTIVE DRIVE (80 FOOT WIDE RIGHT-OF-WAY), THENCE; 15.	ALONG THE AFOREMENTIONED SOUTHERLY LINE OF EXECUTIVE DRIVE, SOUTH 59  ALONG THE AFOREMENTIONED SOUTHERLY LINE OF EXECUTIVE DRIVE, SOUTH 59  DEGREES – 14 MINUTES – 07 SECONDS EAST, A DISTANCE OF 107.00 FEET TO AN  14 MINUTES – 07 SECONDS EAST, A DISTANCE OF 107.00 FEET TO AN  07 SECONDS EAST, A DISTANCE OF 107.00 FEET TO AN  IRON BAR WITH CAP FOUND AT A POINT OF NON-TANGENT CURVATURE, THENCE; THE  FOLLOWING TWO (2) COURSES ALONG THE DIVIDING LINE BETWEEN LOTS 14 & 8,  BLOCK 505 (TOWNSHIP OF TOMS RIVER): 16.	ALONG A CURVE TO THE LEFT, HAVING A RADIUS OF 27.00 FEET, TURNING A  ALONG A CURVE TO THE LEFT, HAVING A RADIUS OF 27.00 FEET, TURNING A  CENTRAL ANGLE OF 89 DEGREES – 59 MINUTES – 49 SECONDS, AN ARC LENGTH OF  59 MINUTES – 49 SECONDS, AN ARC LENGTH OF  49 SECONDS, AN ARC LENGTH OF  42.41 FEET, THE CHORD OF WHICH BEARS, SOUTH 75 DEGREES – 45 MINUTES – 47  45 MINUTES – 47  47  SECONDS WEST, A CHORD DISTANCE OF 38.18 FEET TO AN IRON BAR WITH CAP FOUND  AT A POINT OF TANGENCY, THENCE; 17.	CONTINUING ALONG SAME, SOUTH 30 DEGREES – 45 MINUTES – 53 SECONDS WEST, A  CONTINUING ALONG SAME, SOUTH 30 DEGREES – 45 MINUTES – 53 SECONDS WEST, A  45 MINUTES – 53 SECONDS WEST, A  53 SECONDS WEST, A  DISTANCE OF 323.00 FEET TO A POINT NEAR A CONCRETE MONUMENT FOUND ALONG  THE NORTHEASTERLY LINE OF LOT 1, BLOCK 3000 (TOWNSHIP OF TOMS RIVER),  LANDS N/F CONRAIL (A.K.A. CONSOLIDATED RAIL CORP., F.K.A. CENTRAL RAILROAD  OF NEW JERSEY, 80 FOOT WIDE RIGHT-OF-WAY), THENCE; 18.	ALONG THE DIVIDING LINE BETWEEN LOT 14, BLOCK 505 AND LOT 1, BLOCK 3000  ALONG THE DIVIDING LINE BETWEEN LOT 14, BLOCK 505 AND LOT 1, BLOCK 3000  (TOWNSHIP OF TOMS RIVER), LANDS N/F OF CONRAIL, NORTH 59 DEGREES – 14  14  MINUTES – 07 SECONDS WEST, A DISTANCE OF 813.31 FEET TO A CONCRETE  07 SECONDS WEST, A DISTANCE OF 813.31 FEET TO A CONCRETE  MONUMENT FOUND IN LINE OF THE SAME, THENCE; 19.	FOLLOWING ALONG OR NEAR THE MUNICIPAL BOUNDARY LINE BETWEEN THE TOWNSHIP  FOLLOWING ALONG OR NEAR THE MUNICIPAL BOUNDARY LINE BETWEEN THE TOWNSHIP  OF TOMS RIVER AND THE TOWNSHIP OF MANCHESTER, BEING ALSO THE DIVIDING LINE  BETWEEN LOT 14, BLOCK 505 (TOWNSHIP OF TOMS RIVER) AND LOT 1, BLOCK 44  (TOWNSHIP OF MANCHESTER), NORTH 43 DEGREES – 01 MINUTE – 30 SECONDS EAST,  01 MINUTE – 30 SECONDS EAST,  30 SECONDS EAST,  A DISTANCE OF 294.38 FEET TO AN IRON BAR WITH CAP FOUND, THENCE; 20.	ALONG THE DIVIDING LINE BETWEEN LOTS 2 & 1, BLOCK 44 (TOWNSHIP OF  ALONG THE DIVIDING LINE BETWEEN LOTS 2 & 1, BLOCK 44 (TOWNSHIP OF  MANCHESTER), SOUTH 81 DEGREES – 29 MINUTES – 57 SECONDS WEST, A DISTANCE  29 MINUTES – 57 SECONDS WEST, A DISTANCE  57 SECONDS WEST, A DISTANCE  OF 454.52 FEET TO AN IRON BAR FOUND ALONG THE AFOREMENTIONED NORTHEASTERLY  LINE OF LOT 1, BLOCK 201, LANDS N/F CONRAIL (80 FOOT WIDE RIGHT-OF-WAY),  THENCE; 21.	CONTINUING ALONG THE NORTHEASTERLY LINE OF LOT 1, BLOCK 201, LANDS N/F  CONTINUING ALONG THE NORTHEASTERLY LINE OF LOT 1, BLOCK 201, LANDS N/F  CONRAIL, NORTH 59 DEGREES – 14 MINUTES – 07 SECONDS WEST, A DISTANCE OF  14 MINUTES – 07 SECONDS WEST, A DISTANCE OF  07 SECONDS WEST, A DISTANCE OF  1,175.33 FEET TO AN IRON BAR WITH CAP FOUND IN LINE OF THE SAME, THENCE; 22.	ALONG THE DIVIDING LINE BETWEEN LOTS 2, 9 & 7, BLOCK 44, NORTH 82 DEGREES  ALONG THE DIVIDING LINE BETWEEN LOTS 2, 9 & 7, BLOCK 44, NORTH 82 DEGREES  13 MINUTES – 16 SECONDS EAST, A DISTANCE OF 1,289.60 FEET TO AN IRON BAR  16 SECONDS EAST, A DISTANCE OF 1,289.60 FEET TO AN IRON BAR  WITH CAP FOUND, THENCE; 23.	ALONG THE DIVIDING LINE BETWEEN LOTS 5, 7 & 6, BLOCK 44, NORTH 32 DEGREES  ALONG THE DIVIDING LINE BETWEEN LOTS 5, 7 & 6, BLOCK 44, NORTH 32 DEGREES  21 MINUTES – 42 SECONDS EAST, A DISTANCE OF 568.82 FEET TO THE POINT AND  42 SECONDS EAST, A DISTANCE OF 568.82 FEET TO THE POINT AND  PLACE OF BEGINNING.            CONTAINING 1,863,072 SQUARE FEET OR 42.770 ACRES THIS DESCRIPTION IS WRITTEN WITH REFERENCE TO A TITLE REPORT PREPARED BY  PRESTIGE TITLE AGENCY, INC., AGENT FOR STEWART TITLE GUARANTY COMPANY, FILE NO. STEWART TITLE GUARANTY COMPANY, FILE NO. 09PTST-42280, WITH AN EFFECTIVE DATE OF DECEMBER 1, 2011.
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JAYLIN HOLDINGS, LLC
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PRESTIGE TITLE AGENCY, INC.
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SCHEDULE "A" DESCRIPTION LOT 2, BLOCK 44 TOWNSHIP OF MANCHESTER OCEAN COUNTY, STATE OF NEW JERSEY (TRACT TWO OF D.B. 5352, PG. 829) BEGINNING AT A CONCRETE MONUMENT MARKING THE POINT OF INTERSECTION OF THE  SOUTHWESTERLY SIDELINE OF NEW JERSEY STATE HIGHWAY ROUTE 37 (80 FEET WIDE) AND THE TOWNSHIP LINE BETWEEN THE TOWNSHIPS OF MANCHESTER AND DOVER, SAID POINT BEING DISTANT THE FOLLOWING TWO (2) COURSES FROM THE INTERSECTION OF THE AFOREMENTIONED ROUTE 37 SIDELINE, IF EXTENDED, AND THE WESTERLY SIDELINE OF NORTHAMPTON BOULEVARD (80 FEET WIDE), IF EXTENDED, AS SHOWN ON A MAP ENTITLED "MAP OF TOMS RIVER  INDUSTRIAL PARK" FILED IN THE OCEAN COUNTY CLERK'S OFFICE ON AUGUST 25,1976 AS MAP FILE NO. J-70: A)	NORTH 47 DEGREES 33 MINUTES 21 SECONDS WEST A DISTANCE OF 86.98 FEET TO A NORTH 47 DEGREES 33 MINUTES 21 SECONDS WEST A DISTANCE OF 86.98 FEET TO A POINT OF CURVATURE; THENCE  B)	IN A WESTERLY DIRECTION ALONG A CURVE BEARING TO THE LEFT HAVING A RADIUS OF IN A WESTERLY DIRECTION ALONG A CURVE BEARING TO THE LEFT HAVING A RADIUS OF 5689.60 FEET, AN ARC LENGTH OF 253.35 FEET TO THE AFOREMENTIONED PLACE OF BEGINNING, AND RUNNING; THENCE 1.	SOUTH 48 DEGREES 59 MINUTES 14 SECONDS WEST IN AND ALONG SAID TOWNSHIP LINE, SOUTH 48 DEGREES 59 MINUTES 14 SECONDS WEST IN AND ALONG SAID TOWNSHIP LINE, A DISTANCE OF 1092.04 FEET TO A POINT; THENCE 2.	SOUTH 87 DEGREES 27 MINUTES 41 SECONDS WEST A DISTANCE OF 454.57 FEET, TO A SOUTH 87 DEGREES 27 MINUTES 41 SECONDS WEST A DISTANCE OF 454.57 FEET, TO A POINT IN THE NORTHEASTERLY RIGHT OF WAY LINE OF CENTRAL RAILROAD OF NEW JERSEY; THENCE  3.	NORTH 53 DEGREES 16 MINUTES 23 SECONDS WEST IN AND ALONG SAID RIGHT OF WAY NORTH 53 DEGREES 16 MINUTES 23 SECONDS WEST IN AND ALONG SAID RIGHT OF WAY LINE, A DISTANCE OF 1175.43 FEET TO A POINT; THENCE  4.	NORTH 88 DEGREES 11 MINUTES 00 SECONDS EAST A DISTANCE OF 2178.77 FEET TO A NORTH 88 DEGREES 11 MINUTES 00 SECONDS EAST A DISTANCE OF 2178.77 FEET TO A POINT IN THE AFOREMENTIONED ROUTE 37 SIDELINE; THENCE  5.	IN AN EASTERLY DIRECTION IN AND ALONG SAID SIDELINE ALONG A CURVE BEARING TO IN AN EASTERLY DIRECTION IN AND ALONG SAID SIDELINE ALONG A CURVE BEARING TO THE RIGHT HAVING A RADIUS OF 5689.60 FEET AND AN ARC LENGTH OF 55.14 FEET TO THE POINT AND PLACE OF BEGINNING. EXCEPTING THEREOUT AND THEREFROM SO MUCH OF THE PREMISES IN QUESTION AS IS  DESCRIBED IN THE DECLARATION OF TAKING, STATE OF NEW JERSEY ETC VS. HRK ASSOCIATES, A PARTNERSHIP OF NEW JERSEY, ET AL. RECORDED MAY 11, 1988 IN DEED BOOK 4661, PAGE 621, TITLE TO WHICH PROPERTY THEREBY BECAME VESTED IN THE STATE OF NEW JERSEY.
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SCHEDULE "A" DESCRIPTION LOT 3, BLOCK 44 TOWNSHIP OF MANCHESTER OCEAN COUNTY, STATE OF NEW JERSEY (TRACT THREE OF D.B. 5352, PG. 829) BEGINNING AT THE NORTHEAST CORNER OF A 41.31 ACRE TRACT CONVEYED BY CHIN J. YUEN TO YEE HEEN BY DEED RECORDED IN THE OCEAN COUNTY CLERK'S OFFICE, TOMS RIVER, NEW  JERSEY, IN BOOK NO. 935, PAGE 232; THENCE 1.	SOUTH 88 DEGREES 11 MINUTES WEST ALONG THE SOUTH LINE OF SAID 41.31 ACRE SOUTH 88 DEGREES 11 MINUTES WEST ALONG THE SOUTH LINE OF SAID 41.31 ACRE TRACT 420.76 FEET TO A MONUMENT; THENCE  2.	NORTH 38 DEGREES 15 MINUTES EAST 270.8 FEET TO A MONUMENT AT THE NORTH 38 DEGREES 15 MINUTES EAST 270.8 FEET TO A MONUMENT AT THE SOUTHWESTERLY SIDELINE OF STATE HIGHWAY ROUTE #37; THENCE  3.	SOUTH 51 DEGREES 45 MINUTES EAST ALONG THE SOUTHWESTERLY SIDELINE OF STATE SOUTH 51 DEGREES 45 MINUTES EAST ALONG THE SOUTHWESTERLY SIDELINE OF STATE HIGHWAY ROUTE #37, 214 FEET TO A CONCRETE MONUMENT AT A POINT OF TURN; THENCE 4.	CONTINUING ALONG THE SOUTHWESTERLY SIDELINE OF STATE HIGHWAY ROUTE #37, ON A CONTINUING ALONG THE SOUTHWESTERLY SIDELINE OF STATE HIGHWAY ROUTE #37, ON A CURVE BEARING TO THE RIGHT, A DISTANCE OF 108 FEET TO THE POINT AND PLACE OF BEGINNING.  EXCEPTING THEREOUT AND THEREFROM SO MUCH OF THE PREMISES IN QUESTION AS IS DESCRIBED IN THE AMENDED DECLARATION OF TAKING, STATE OF NEW JERSEY ETC VS. CHARLES MADER, ET ALS, RECORDED DECEMBER 8, 1988 IN DEED BOOK 4720, PAGE 413, TITLE TO WHICH PROPERTY THEREBY BECAME VESTED IN THE STATE OF NEW JERSEY.
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SCHEDULE "A" DESCRIPTION LOT 5, BLOCK 44 TOWNSHIP OF MANCHESTER OCEAN COUNTY, STATE OF NEW JERSEY (D.B. 5371, PG. 30) BEGINNING AT A POINT IN THE SOUTHERLY SIDE LINE OF HIGHWAY ROUTE NO. 37, SAID POINT BEING DISTANT 208.7 FEET ON A COURSE OF NORTH 51 DEGREES 45 MINUTES WEST FROM A MONUMENT MARKING THE NORTHWEST CORNER OF A TRACT OF LAND CONVEYED BY YEE HEN LOUISE TILLEY BY DEED DATED SEPTEMBER 8, 1951 AND RECORDED IN THE OCEAN COUNTY CLERK'S OFFICE AND FROM SAID POINT AND PLACE OF BEGINNING RUNNING THENCE 1.	SOUTH 38 DEGREES 15 MINUTES WEST A DISTANCE OF 446.9 FEET TO A POINT IN THE SOUTHERLY SOUTH 38 DEGREES 15 MINUTES WEST A DISTANCE OF 446.9 FEET TO A POINT IN THE SOUTHERLY LINE OF THE TRACT OF WHICH THIS CONVEYANCE IS A PART THENCE  2.	SOUTH 88 DEGREES 11 MINUTES WEST ALONG THE SOUTHERLY LINE OF THE TRACT OF WHICH THIS SOUTH 88 DEGREES 11 MINUTES WEST ALONG THE SOUTHERLY LINE OF THE TRACT OF WHICH THIS CONVEYANCE IS PART A DISTANCE OF 196.0 FEET TO A POINT IN SAID LINE, THENCE 3.	NORTH 38 DEGREES 15 MINUTES EAST A DISTANCE OF 572.6 FEET TO A POINT IN THE NORTH 38 DEGREES 15 MINUTES EAST A DISTANCE OF 572.6 FEET TO A POINT IN THE SOUTHWESTERLY SIDE LINE OF STATE HIGHWAY NO. 37; THENCE  4.	SOUTH 51 DEGREES 45 MINUTES EAST A DISTANCE OF 150.0 FEET TO THE POINT AND PLACE OF SOUTH 51 DEGREES 45 MINUTES EAST A DISTANCE OF 150.0 FEET TO THE POINT AND PLACE OF BEGINNING. BEING THE SAME PROPERTY CONVEYED TO MAN SHOP, INC. BY DEED FROM F.E.A. CONSTRUCTION CORP., DATED DECEMBER 4, 1987 RECORDED DECEMBER 7, 1987 IN DEED BOOK 4619, PG. 105. 
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1.0 PROJECT DETAILS 
 

1.1 Introduction and Description of Facilities: 
 
The project site has frontage on New Jersey State Highway Route 37 and Northampton Boulevard and is 

situated within both Toms River and Manchester, New Jersey. The subject site is more specifically defined as Block 
505 Lots 14 & 15 (to be consolidated to Lot 14.01) within Toms River Township and Block 44 Lots 2, 3, 5, & 9 (to 
be consolidated to Lot 2.01) within Manchester Township. The existing site is a wooded area containing wetland 
areas, state open waters, and Northern Pine Snake Habitat with minimal site improvements. Proposed improvements 
on-site include a 81,275+/- SF split retail building, a 9,322 SF retail building, and one 4,800 SF restaurant with 
drive-thru. Additional site improvements include parking, landscaping, access drives, stormwater management 
basins etc. In addition, off-site traffic improvements are required along portions of New Jersey State Highway Route 
37 and Northampton Boulevard. 

 
The total site consists of approximately 71.7 acres, with approximately 20.8 acres mostly within 

Manchester Township preserved for a Northern Pine Snake found on the site. In addition, a snake barrier will be 
located around the perimeter of the preserved area to prevent the snake from entering the developed portion of the 
site. Site runoff will be collected and conveyed to several proposed basins on-site via a stormwater conveyance 
system. Stormwater will be conveyed to basins scattered throughout the site. Basins #1 and #2 are 
detention/infiltration basins. Stormwater runoff is to infiltrate into ground via these basins, and Basins #1 and #2 
will eventually flow to Sunken Branch of Wrangle Brook. 
 

This manual consists of three parts.  The first part includes the introduction, project description and a list of 
project contacts.  The second part provides the operation and maintenance instructions for the facilities and 
equipment.  The third part (Appendix) provides information regarding the inspection and maintenance activities. 

 
1.2 Project Contacts: 
 

Toms River Township Engineer: 
Address:  33 Washington Street, Toms River, NJ 08753 
Tel. (732) 341-1000 
Attn: Robert J. Chankalian, PE, CME 
 

Toms River Dept. of Public Works: 
Address:  1672 Church Road, Toms River, NJ 08753 
Tel. (732) 255-1000 
Attn: Louis Amoruso, Director 
 

 Manchester Township Engineer: 
  Address: 1 Colonial Drive, Manchester, NJ 08759 
  Tel. (732) 657-8121 ext. 3901 
  Attn: Robert Mullin, PE 

  
 Manchester Township Dept. of Public Works: 

Address: 1 Colonial Drive, Manchester, NJ 08759  
Tel. (732) 657-8121 ext. 3300 
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Toms River Municipal Utilities Authority: 

Address:  340 West Water Street, Toms River, NJ 08753  
Tel. (732) 240-3500 
Attn: Nicholas Otten, PE – Authority Engineer 
 

 Site Design Engineer: 
  Bohler Engineering 

Address: 10000 Midlantic Drive, Suite 410W 
Mount Laurel, NJ 08054 
Tel. (856) 930-4000 
Fax. (856) 930-4001 
Attn: Gregory DiBona, LLA  

 
Party Responsible for Maintaining Stormwater Management Facility: 

TBD 
 

2.0 INSPECTION AND MAINTENANCE: 
 

2.1 Routine Inspection and Maintenance of the Stormwater Management Facilities: 
 

All stormwater management basins have been designed to control degradation of water quality.  Without 
proper routine inspection and maintenance, the basins may lose some or all of their capability to function to 
their full capacity.  Lack of adequate maintenance at these facilities could lead to system failures. 
 
Regularly scheduled maintenance inspections of the stormwater facilities should be performed at least four 
(4) times each year.  The primary purpose of these inspections is to ascertain the operational condition and 
safety of the facilities, particularly the condition of embankments, outlet structures, sedimentation and other 
safety-related aspects.  Inspections will also provide information on the effectiveness of regularly 
scheduled Preventative and Aesthetic Maintenance Procedures, and will help to identify where changes in 
the extent and scheduling of the procedures are warranted.  Finally, the facility inspections should also be 
used to determine the need for and timing of Corrective Maintenance procedures. 

 
Routine maintenance of these facilities should be separated into two (2) basic types:  Functional 
Maintenance and Aesthetic Maintenance.  Functional Maintenance is further broken down into two (2) 
categories:  Preventative and Corrective.  Aesthetic Maintenance, which is necessary to maintain the visual 
appeal and aesthetic quality of these facilities, should be incorporated on the same schedule as the 
preventative maintenance efforts.  Listed below are the Preventative, Corrective and Aesthetic Maintenance 
Procedures to be performed on a routine basis: 

 

2.1.1 Preventative Maintenance Procedures: 
 

The purpose of Preventative Maintenance is to maximize the effectiveness of the stormwater 
management aspects of the basins so that they remain operational and safe and to minimize the 
need for potential emergency or extensive corrective maintenance.  These procedures are as 
follows: 
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a) Weed Growth: 
Weeds associated with detention basins typically fall into three (3) categories:  
submergent, floating and emergent.  All three (3) are typically found, to some extent, in a 
stormwater management system.  However, excessive growth of any of these weeds can 
lead to problems.   

 
The basins should be evaluated regularly to determine whether excessive invasive plant 
growth is evident.  If it occurs, this situation can be corrected by appropriate application 
of fertilizers and weed killers.  Weeds which have become a problem can be cleared 
through manual removal by professional pond maintenance technicians, in the case of the 
small wet pond, and by mowing for dry detention basins. 

 
b) Maintenance of Adjacent Areas: 

 
Grass areas, trees, and shrubs adjacent to the basins and conveyance swales require 
periodic routine maintenance to include fertilizing, de-thatching and soil conditioning in 
order to maintain healthy growth and to provide bank stabilization.  The application of 
fertilizers should follow manufacturer’s instructions to reduce run-off of these 
compounds into the basins. Additionally, provisions should be made to re-seed and re-
establish grass cover in areas damaged by sediment accumulation, stormwater flow, or 
other causes.  These tasks should be performed, or at least evaluated, on a quarterly basis. 
Lawn areas should be mowed at least once a month during the growing season. Vegetated 
areas must be inspected at least annually for erosion and scour as well as unwanted 
growth, which should be removed with minimum disruption to the remaining vegetation.  
 
Note: All use of fertilizers, mechanical treatments, pesticides and other means to ensure 
optimum vegetation health must not compromise the intended purpose of the stormwater 
management facility. All vegetation deficiencies should be addressed without the use of 
fertilizers and pesticides whenever possible and if necessary, the minimum amount 
practical. 

 
c) Removal and Disposal of Trash/Debris and Sediment: 

 
All stormwater management components expected to receive and/or trap debris and 
sediment must be inspected for clogging and excessive debris and sediment accumulation 
at least four times annually as well as after every storm exceeding one inch of rainfall in 
24 hours.  Such components should include basin and swale bottoms and low flow 
channels, trash racks and inflow (headwall) points. 

 
Removal of trash and debris will prevent possible damage to vegetated areas and 
minimize potential mosquito breeding habitats.  Debris and trash must be properly hauled 
off the site and transferred to an approved disposal site.   

 
The forebay and main basins should also be evaluated for excessive deposition of 
sediment.  The forebay is intended to capture debris, trash and sediment and therefore 
maintenance of the forebay should occur more frequently than the main basin with regard 
to these materials.  Accumulated sediment should be removed before it threatens the 
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storage volume of the basin.  Before de-sedimentation activities are performed, 
consideration should be given to evacuating all standing water from the basins. Disposal 
of discharged water and sediment must comply with all local, county, state and federal 
regulations.  Only suitable disposal sites should be utilized.  If stable soil conditions exist 
around the basin, sediment deposition should not be an excessive maintenance issue.  
Should a recurrent stabilization situation develop, the inspector should identify the 
upstream sources of sediment and recommend required stabilization measures. 
 

d) Elimination of Potential Mosquito Breeding Habitats: 
 

The most effective mosquito control program is one that eliminates potential breeding 
habitats.  Almost any stagnant pool of water can be attractive to mosquitoes, and may 
become the source of a large mosquito population.  A maintenance program dedicated to 
eliminating potential breeding areas is preferable to chemical means of controlling 
mosquitoes.  The most important maintenance functions, is removal of all obstructions to 
natural flow patterns before stagnant water conditions can develop. 
 

e) Specific Maintenance of Underground Detention Basin Pipes& Chambers: 

 

The basin pipes and chambers are to be evaluated for excessive deposition of sediment 
and debris in pipe and chamber inverts.  The ground and paved parking lots above and 
adjacent to the underground detention basins shall be evaluated for excessive settlement. 

 
f) Parking lot maintenance: 
 

This management measure involves employing pavement cleaning practices, such as 
parking lot sweeping on a regular basis, to minimize pollutant export to the stormwater 
conveyance system/ detention basins and eventually the receiving waters. These cleaning 
practices are designed to remove sediment, debris, and other pollutants from access drive 
and parking lot surfaces that are a potential source of pollution impacting urban 
waterways. Mechanical machines that use vacuum assisted dry sweeping to remove 
particulate matter shall be utilized as these have the ability to remove finer sediment 
particles. Parking lots and access drives shall be swept/ vacuumed at least semi-annually 
or more often as conditions warrant. The disposal of the swept material must be properly 
hauled off the site and transferred to an approved disposal site.  Other parking lot 
maintenance features include the use of on-site trash receptacle. These receptacles should 
be located in strategic areas where the majority of the pedestrian traffic occurs. These 
receptacles should be emptied weekly. The disposal of the solid waste must be properly 
hauled off the site and transferred to an approved disposal site. 

 

2.1.2 Corrective Maintenance Procedures: 
 

a) Removal of Debris and Sediment: 
 

Sediment, debris and trash which threaten the discharge capacity of the basins should be 
removed immediately and properly disposed of.  As noted previously, it is recommended 
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that all water be evacuated from the basins before any significant amount of sediment, 
settled debris or trash is removed from the basins. 

 
b) Structural Repairs: 

 
Structural damage to outlet and inlet structures, trash racks, access hatches, roadways and 
headwalls as a result of vandalism, flood events, settlement or other causes must be 
repaired promptly.  The urgency of the repairs will depend upon the nature of the damage 
and its effects on the safety and operation of the facility.  The analysis of structural 
damage if it occurs and the design and performance of structural repairs should only be 
undertaken by a Professional Engineer. 

 
c) Embankment and Slope Repairs: 

 
Damage to embankments, and side slopes must be repaired promptly.  This damage can 
be the result of unusual rain or flood events, vandalism, animals, vehicles or neglect.  
Typical problems can include settlement, scouring, cracking, sloughing, seepage and 
rutting.  The urgency of the repairs will depend upon the nature of the damage and its 
effect on safety and operational efficiency of the facility.  The analysis of the damage and 
the design and performance of geotechnical repairs should only be undertaken by 
qualified personnel and under the direction of a consulting Professional Engineer.  All 
basin embankments should be inspected quarterly and after each significant storm greater 
than one (1) inch of rainfall in 24 hours.  Any damage or indication of erosion shall be 
immediately inspected by a Professional Engineer. 

 
d) Weed Harvesting: 

 
It may be necessary to remove congested weeds from the basin.  Companies specializing 
in manual removal of weeds should be contacted to perform these operations.  Note that 
such work does not usually, but may in some cases require the approval of various 
regulatory agencies. 

 
e) Extermination of Mosquitoes: 

 
If neglected, basins can become a potential mosquito breeding area.  The extermination 
of mosquitoes will usually require the services of the County Mosquito Commission.  If 
mosquito control in the facility becomes necessary, the preventative maintenance 
program should be re-evaluated, and more emphasis should be placed on control of 
mosquito breeding habitats. 
 

f) Erosion Repair: 
 

Vegetative cover or other protective measures are necessary to prevent the loss of soil 
due to the forces of wind and water.  Where a re-seeding program has not been effective 
in maintaining a non-erosive vegetative cover, or other factors have exposed soils to 
erosion, corrective steps should be initiated to prevent further loss of soil that may result 
in danger to the stability of the facility.  Soil loss can be controlled by a variety of 
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materials and methods, including rip-rap, gabion lining, geotextile fabrics, sod, seeding, 
concrete lining and re-grading. 

 
g) Elimination of Trees, Brush, Roots and Animal Burrows: 

 
The stability of embankments can be impaired by large roots and animal burrows.  
Additionally, burrows can present a safety hazard for maintenance personnel.  Trees and 
brush with extensive, woody root systems should be completely removed to prevent 
destabilization and the creation of seepage routes.  Regular mowing will prevent 
vegetation that can cause root problems.  Roots should also be completely removed to 
prevent decomposition within the embankment.  Root voids and burrows should be filled 
with material similar to the existing material, and capped just below grade with stone, 
concrete or other material.  If the filling of the burrows does not discourage the animals 
from returning, further measures should be taken to either move the animal population or 
to make critical areas of the facility unattractive to them. 

 
h) Snow and Ice Removal: 

 
Accumulations of snow and ice can threaten the functioning of the inlets, outlets and 
emergency spillways.  Provision of the equipment, material and personnel to monitor and 
remove snow and ice from critical areas will assure the function of the facility during the 
winter months. 

 

2.1.3 Aesthetic Maintenance Procedures: 
 

a) Graffiti Removal: 
 

The timely removal of graffiti will restore the aesthetic quality of the basins.  Removal 
can be accomplished by paint or other cover, or removal with scrapers, solvents or 
cleansers.  Timely removal is important to discourage further graffiti and other acts of 
vandalism. 
 

b) Grass Trimming/Landscape Maintenance: 
 

The lawn areas around the basins shall be mowed on a regular basis as necessary to 
maintain the lawn at a height of 2 to 3-inches.  These areas shall also be fertilized twice a 
year, once in the spring and once in the fall.  Fertilizer for lawn areas shall be 10-20-10 
applied at a rate of 11 lbs. per 1,000 sf. or as determined by a soil test.  Any bare, dead or 
damaged lawn areas shall be re-seeded in accordance with the original procedures as 
outlined in the Soil Erosion and Sediment Control Plans using the same mix and seeding 
rates.  Stabilization of bare or damaged areas shall be done in a timely fashion so as to 
avoid exposing the soil to erosion. 

 
If season prevents the re-establishment of turf cover, exposed areas should be stabilized 
with straw or salt hay mulch as described in the Soil Erosion and Sediment Control Plans 
until permanent seeding can be done.  Seeding can be done between March 15th and June 
15th and between September 15th and December 1st, only if adequate water is provided. 
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The shrubs around the basins should also be maintained in order to promote a neat 
appearance and healthy, vigorous growth.  All shrubs should be allowed to grow together 
in masses as shown on the plans and not pruned into individual plants.  The planting beds 
should be mulched with hardwood mulch every two (2) years in order to provide a 
suitable growing medium for the shrubbery and to retain moisture around the root zones. 

 
Pruning of shrubs should also be done on a regular basis to maintain the shape and 
appearance of the shrub masses.  The height of the shrubs may vary according to the 
plants natural growth habits, but should not exceed 6-feet.  Pruning should be done as 
necessary throughout the year to remove dead branches and to control new growth.  Any 
pruning, other than the removal of dead branches, should be done in either late 
winter/early spring or after the shrub has flowered in the spring. 
 
In the event that a shrub should experience more than 2/3 die back, it should be replaced 
in kind as soon as possible in either the spring or fall planting season.  The replacement 
shrub should be the same species as the original and installed at the size and condition as 
specified on the original landscape plans.  If, for any reason, a substitution of species or 
size must be made, it shall be subject to the approval of the project Landscape Architect. 

 
The trees surrounding the basin areas shall be maintained regularly to ensure good health 
and exhibit an attractive appearance.  Their maintenance should include fertilization 
twice annually, with one application in the spring and another in early fall.  The trees 
shall be pruned in the late winter or early spring.  However, dead branches should be 
removed as soon as they are noticed.  Care should be taken to avoid cutting off the central 
leader of a tree if one is present. 

 
If a tree is severely damaged or experiences more than 2/3 die back, it should be replaced 
in either the spring or fall planting season, whichever comes first.  The only exception to 
this is if the replacement tree has a fall transplanting hazard.  Replacement trees should 
be planted at the same size and condition as specified on the landscape plans.  Any tree or 
shrub maintenance, tree pruning or plant material substitution of species or size shall be 
subject to the approval of the project Landscape Architect. 

 
c) Control of Weeds: 

 
Although a regular grass maintenance program will minimize weed intrusion, some 
weeds will appear.  Periodic weeding, either chemically or mechanically, will help to 
maintain a healthy turf, and keep grassed areas looking attractive.  Application of 
chemicals should be minimized and monitored closely so as not to affect the ecosystems 
within the detention basin.  Excessive growth of weeds within the basin can be controlled 
mechanically as discussed in the previous section. 

 
The recording of all maintenance work and inspections provide valuable data on the 
facility’s condition.  Review of this information will also help to establish more efficient 
and beneficial maintenance procedures and practices.  As the owner is ultimately 
responsible for site maintenance, all recorded information should be directed to the 
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owners of the basins for review and subsequent follow-up on recommendations.  Data 
obtained from informal inspections should be retained; however, under current 
regulations, this data does not have to be submitted to NJDEP. 

 

2.1.4 Summary of Maintenance Procedures: 
 

Preventative Maintenance 
a) Weed Growth 
b) Maintenance of Adjacent Areas 
c) Removal and Disposal of Trash/Debris and Sediment 
d) Elimination of Potential Mosquito Breeding Habitats 
e) Specific Maintenance of Underground Detention Basin Pipes & Chambers 
f) Maintenance of Woodland Swales 
g) Parking Lot Maintenance 

 
Corrective Maintenance 

a) Removal of Debris and Sediment 
b) Structural Repairs 
c) Embankment and Slope Repairs 
d) Weed Harvesting 
e) Extermination of Mosquitoes 
f) Erosion Repair 
g) Elimination of Trees, Brush, Roots and Animal Burrows 
h) Snow and Ice Removal 

 
Aesthetic Maintenance 

a) Graffiti Removal 
b) Grass Trimming/Landscape Maintenance 
c) Control of Weeds 

 

2.1.5 Maintenance Equipment and Materials 
 

Note:  Only light equipment is allowed to be used within open basins to prevent compaction. 
 
Grass Maintenance Equipment 

a) Riding Mowers 
b) Hand Mowers 
c) Gas Powered Trimmers 
d) Gas Powered Edgers 
e) Seed Spreaders 
f) Fertilizer Spreaders 
g) De-Thatching Equipment 
h) Pesticide and Herbicide Application Equipment 
i) Grass Clipping and Leaf Collection Equipment 

 
Vegetative Maintenance Equipment 

a) Saws 
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b) Pruning Shears 
c) Hedge Trimmers 
d) Aquatic Weed Harvester (owned/operated by subcontractor) 

 
Transportation Equipment 
 
Debris, Trash and Sediment Removal Equipment 

a) Loader (not to be used in the bottom of basins) 
b) Backhoe (not to be used in the bottom of the basins) 
c) Grader (not to be used in the bottom of the basins) 
d) Dredging Equipment (not to be used in the bottom of the basins) 
e) Portable Pump for Dewatering 
f) Jet Vac Equipment for removal of sediment in underground pipe & chamber basins 

 
Miscellaneous Equipment 

a) Shovels 
b) Wheel Barrows 
c) Gloves 
d) Hand Pushed Tilling Machine 
e) Brooms 

 
Standard Mechanics Tools 
 
Tools for Maintenance of Equipment 
 
Materials 

a) Topsoil 
b) Fill 
c) Seed 
d) Soil Amenities (Fertilizer, Lime, etc.) 
e) Chemicals (Pesticides, Herbicides, etc.) 
f) Mulch 
g) Paint Removers 
h) Spare Parts for Equipment 

 
Parking Maintenance Equipment 
 a) Sweeping/Vacuuming Equipment 
 b) Trash Receptacles 
 c) Snow Plowing Equipment 
 d) Snow Shovels 
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2.1.6 Checklists and Logs 
 

Appendix of this report contains sample checklists and logs regarding various aspects of the basin 
maintenance and inspection.  A brief description of the use of each form is listed below: 

 
1. “Maintenance Work Order and Checklist” – a comprehensive form outlining both required and 

completed maintenance work. 
 
2. “Maintenance Log” – a summary table for recording of all maintenance work at the site. 
 
3. “Inspection Log” – a summary table for recording the results of all inspections of the basins. 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 

A P P E N D I X 



 
 
 

 
 
 
 
 
 
 
 
 
 
 

MAINTENANCE WORK ORDER  
&  

CHECKLIST FOR STORMWATER 
MANAGEMENT FACILITIES 



NAME OF FACILITY
LOCATION DATE

CREW WORK STARTED
EQUIPMENT WORK COMPLETED

 WEATHER TOTAL MANPOWER OF WORK

ITEMS ITEMS 
REQUIRED DONE

1. GRASS CUTTING

2. GRASS MAINTENANCE

3. VEGETATIVE COVER

4. TRASH AND DEBRIS REMOVAL

5. SEDIMENT REMOVAL

7. UNDERGROUND BASIN MAINTENANCE

9. OTHER PREVENTIVE MAINTENANCE

COMMENTS AND SPECIAL INSTRUCTIONSWORK ITEMS

A. BOTTOMS
B. EMBANKMENTS AND SIDE SLOPES
C. PERIMETER AREAS

C. DE-THATCHING

D. ACCESS AREAS AND ROADS
E. OTHERS

C. PERIMETER AREAS
D. ACCESS AREAS AND ROADS

A. FERTILIZING
B. RE-SEEDING

D. PEST CONTROL
E. OTHERS

A. FERTILIZING

C. PEST CONTROL
D. OTHERS

B. PRUNING

E. INLETS
F. OUTLETS AND TRASH RACKS
G. OTHERS

A. INLETS
B. OUTLETS AND TRASH RACKS
C. BOTTOM

MAINTENANCE WORK ORDER AND CHECKLIST
FOR STORMWATER MANAGEMENT FACILITIES

A. PREVENTATIVE MAINTENANCE

D. OTHERS

A. BOTTOMS
B. EMBANKMENTS AND SIDE SLOPES

B. OUTLETS AND TRASH RACKS
C. ACCESS HATCHES

D. OTHERS

A. BOTTOMS

6. ELIMINATION OF POTENTIAL MOSQUITO 
BREEDING HABITATS

8. INFILTRATION BASIN - TILING BOTTOM 
SAND LAYER

A. PARKING LOT SWEEPING
B. EMPTYING TRASH RECEPTACLES



NAME OF FACILITY
LOCATION DATE

CREW WORK STARTED
EQUIPMENT WORK COMPLETED

 WEATHER TOTAL MANPOWER OF WORK

MAINTENANCE WORK ORDER AND CHECKLIST
FOR STORMWATER MANAGEMENT FACILITIES

ITEMS ITEMS 
REQUIRED DONE

1. REMOVAL OF DEBRIS AND SEDIMENT

2. STRUCTURAL REPAIRS

3. EMBANKMENTS AND SIDE SLOPES

4. DEWATERING

5. BASIN MAINTENANCE

6. CONTROL OF MOSQUITOES

7. EROSION REPAIR

8. FENCE REPAIR

9. SNOW AND ICE REMOVAL

10. OTHER

WORK ITEMS ITEMS ITEMS
REQUIRED DONE

( X ) ( X ) LOCATION AND COMMENTS
1. GRAFFITI REMOVAL

2. GRASS TRIMMING

3. WEEDING

4. OTHERS

REMARKS (REFER TO ITEM NO. IF APPLICABLE)

WORK ORDER PREPARED BY:

WORK ITEMS COMMENTS AND SPECIAL INSTRUCTIONS

C. AESTHETIC MAINTENANCE

B. CORRECTIVE MAINTENANCE



 
 
 

 
 
 
 
 
 
 
 
 
 
 

MAINTENANCE LOG FOR STORMWATER 
MANAGEMENT FACILITIES 



NAME OF FACILITY
LOCATION DATE

CREW WORK STARTED
EQUIPMENT WORK COMPLETED

 WEATHER TOTAL MANPOWER OF WORK

ITEMS DATE ITEMS DATE
REQUIRED REQUIRED DONE DONE

1. GRASS CUTTING

2. GRASS MAINTENANCE

3. VEGETATIVE COVER

4. TRASH AND DEBRIS REMOVAL

5. SEDIMENT REMOVAL

7. UNDERGROUND BASIN MAINTENANCE

8. OTHER PREVENTIVE MAINTENANCE

A. BOTTOMS
B. EMBANKMENTS AND SIDE SLOPES
C. PERIMETER AREAS

C. DE-THATCHING

D. ACCESS AREAS AND ROADS
E. OTHERS

A. FERTILIZING
B. RE-SEEDING

D. ACCESS AREAS AND ROADS
E. INLETS
F. OUTLETS AND TRASH RACKS
G. OTHERS

D. OTHERS

B. PRUNING

B. EMBANKMENTS AND SIDE SLOPES

COMMENTS AND SPECIAL 
INSTRUCTIONS

D. PEST CONTROL
E. OTHERS

A. FERTILIZING

C. PEST CONTROL

C. BOTTOM

C. PERIMETER AREAS

MAINTENANCE LOG
FOR STORMWATER MANAGEMENT FACILITIES

A. PREVENTATIVE MAINTENANCE

D. OTHERS

D. OTHERS

A. BOTTOMS

A. INLETS
B. OUTLETS AND TRASH RACKS

A. BOTTOMS

WORK ITEMS

6. ELIMINATION OF POTENTIAL MOSQUITO 
BREEDING HABITATS

A. PARKING LOT SWEEPING
B. EMPTYING TRASH RECEPTACLES

B. OUTLETS AND TRASH RACKS
C. ACCESS HATCHES



NAME OF FACILITY
LOCATION DATE

CREW WORK STARTED
EQUIPMENT WORK COMPLETED

 WEATHER TOTAL MANPOWER OF WORK

MAINTENANCE LOG
FOR STORMWATER MANAGEMENT FACILITIES

ITEMS DATE ITEMS DATE
REQUIRED REQUIRED DONE DONE

1. REMOVAL OF DEBRIS AND SEDIMENT

2. STRUCTURAL REPAIRS

3. EMBANKMENTS AND SIDE SLOPES

4. DEWATERING

5. BASIN MAINTENANCE

6. CONTROL OF MOSQUITOES

7. EROSION REPAIR

8. FENCE REPAIR

9. SNOW AND ICE REMOVAL

10. SAND LAYER REPLACEMENT

11. OTHER

WORK ITEMS
ITEMS DATE ITEMS DATE

REQUIRED REQUIRED DONE DONE
1. GRAFFITI REMOVAL

2. GRASS TRIMMING

3. WEEDING

4. OTHERS

REMARKS (REFER TO ITEM NO. IF APPLICABLE)

WORK PERFORMED BY:

C. AESTHETIC MAINTENANCE

COMMENTS AND SPECIAL 
INSTRUCTIONS

B. CORRECTIVE MAINTENANCE

COMMENTS AND SPECIAL 
INSTRUCTIONS

WORK ITEMS



 
 
 

 
 
 
 
 
 
 
 
 
 
 

INSPECTION LOG FOR 
STORMWATER MANAGEMENT 

FACILITIES 



NAME OF FACILITY
LOCATION
DATE
WEATHER

ITEMS
REQUIRED

ITEMS
DONE

1. GRASS CUTTING

2. GRASS MAINTENANCE

3. VEGETATIVE COVER

4. TRASH AND DEBRIS REMOVAL

5. SEDIMENT REMOVAL

7. OTHER PREVENTIVE MAINTENANCE

C. PERIMETER AREAS

A. BOTTOMS

D. ACCESS AREAS AND ROADS

B. EMBANKMENTS AND SIDE SLOPES

C. DE-THATCHING

C. PEST CONTROL

INSPECTION LOG
FOR STORMWATER MANAGEMENT FACILITIES

A. BOTTOMS

E. OTHERS

D. PEST CONTROL
E. OTHERS

A. FERTILIZING

A. FERTILIZING
B. PRUNING

B. RE-SEEDING

FACILITY ITEM

6. ELIMINATION OF POTENTIAL MOSQUITO 

G. OTHERS

B. OUTLETS AND TRASH RACKS
C. BOTTOM

A. INLETS

COMMENTS AND SPECIAL INSTRUCTION

A. PARKING LOT SWEEPING

F. OUTLETS AND TRASH RACKS

E. OTHERS
D. VORTECHNIC UNITS

A. PREVENTIVE MAINTENANCE

B. EMPTYING TRASH RECEPTACLES

D. OTHERS

E. INLETS

B. EMBANKMENTS AND SIDE SLOPES
C. PERIMETER AREAS
D. ACCESS AREAS AND ROADS



NAME OF FACILITY
LOCATION
DATE
WEATHER

INSPECTION LOG
FOR STORMWATER MANAGEMENT FACILITIES

ITEMS 
REQUIRED

ITEMS
DONE

1. REMOVAL OF DEBRIS AND SEDIMENT

2. STRUCTURAL REPAIRS

3. EMBANKMENTS AND SIDE SLOPES

4. BASIN MAINTENANCE

5. CONTROL OF MOSQUITOES

6. EROSION REPAIR

7. FENCE REPAIR

8. SNOW AND ICE REMOVAL

9. BASIN DRAIN TIME

10. OTHER

ITEMS 
REQUIRED

ITEMS
DONE

1. GRASS TRIMMING

2. WEEDING

3. OTHERS

REMARKS (REFER TO ITEM NO. IF APPLICABLE)

(4) PROVIDE EXPLANATION AND DETAILS IF COLUMNS 2 OR 3 ARE CHECKED.
REMARKS (REFER TO ITEM NO. IF APPLICABLE)

INSPECTOR:

(3) THE ITEMS CHECKED REQUIRES IMMEDIATE ATTENTION TO KEEP THE FACILITY OPERATIONAL OR TO PREVENT DAMAGE TO OTHER 
FACILITY COMPONENTS.

(1) ITEMS CHECKED ARE IN GOOD CONDITION, AND THE MAINTENANCE PROGRAM IS ADEQUATE.

FACILITY ITEM

C. AESTHETIC MAINTENANCE

B. CORRECTIVE MAINTENANCE

(2) ITEMS CHECKED REQUIRE ATTENTION, BUT DOES NOT PRESENT AN IMMEDIATE THREAT TO THE FACILITY FUNCTION OR OTHER 
FACILITY COMPONENTS.

COMMENTS AND SPECIAL INSTRUCTION

COMMENTS AND SPECIAL INSTRUCTION

FACILITY ITEM
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1. Introduction 
 
 The intention of this study is to analyze the stormwater drainage conditions that will occur as a 

result of the proposed retail development situated at the southwest corner of NJSH Route 37 and 

Northampton Boulevard within the townships of Manchester and Toms River, in Ocean County, New 

Jersey.  The subject site is more specifically defined as Block 44, Lots 2, 3, 5 & 9 in the Township of 

Manchester, and Block 505, Lots 14 and 15 in the Township of Toms River.  Said lots shall be referenced 

herein as the Site, and are located on the USGS map and Site Location Map within the Appendix of this 

report.  The Site consists of approximately 72+/- acres.  The Site is bordered to the northeast by NJSH 

Route 37 and a retail center with various businesses on the premises, a four-lane divided highway; to the 

southeast by Northampton Boulevard; to the southwest by a one-track railroad owned and operated by 

Conrail; and to the northwest by residential use. 

 The proposed development includes one (1) 81,275 SF retail building, one (1) 4,800 SF restaurant 

and one (1) 9,322 SF retail building. Additional improvements include parking and circulation areas, 

landscaping areas, stormwater management facilities, associated utilities, and related site improvements. 

 The scope of this study includes analysis of runoff generated by the proposed buildings, 

driveways, paved parking areas, and landscaped areas, as well as an analysis of the resulting stormwater 

collection system and the aboveground stormwater management basins as shown on the accompanying 

engineering drawings.  The following items shall be addressed within this report: 

 Narrative of pre- and post-development conditions with calculations to substantiate 
derived runoff coefficients and times of concentration. 

 Analysis of pre-and post-development annual groundwater recharge. 

 Calculations for water quality utilizing the NJDEP 1.25 inch/2-hour water quality design 
storm. 

 Stormwater pollutant (TSS) removal. 

 Calculations and comparisons of the peak runoff rates for the 2-, 10- and 100-year design 
storm events under pre- and post-development conditions. 

 Calculations for the proposed aboveground infiltration basin system including inflow and 
outflow hydrographs, and a storage volume versus depth table. 

 Calculations to substantiate capacity of the proposed stormwater conveyance system. 

 
 The primary design constraints for this project are based on the Township of Toms River and 

Township of Manchester Land Use Ordinances, the CAFRA Department of the New Jersey Department 
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of Environmental Protection (NJDEP) rules and regulations, and Ocean County design standards, as 

follows: 

Township of Toms River: 

 NJDEP requirements must be met regarding water quantity (peak runoff rate reduction), 
water quality (TSS removal), and groundwater recharge. 

 For detention facilities, the design frequency shall be a 24-hour storm with return period 
not less than 50 years for the tributary area not exceeding 50 acres. 

 For retention facilities, the required capacity must be doubled. 

 

Township of Manchester: 

 NJDEP requirements must be met regarding water quantity (peak runoff rate reduction), 
water quality (TSS removal), and groundwater recharge. 

 Only one half (0.5) of the area devoted to the detention or retention facilities shall be 
considered non-impervious. 

 Retention facilities shall be required to provide one-hundred percent (100%) storage 
capacity for the 50-year storm. 

 

NJDEP – CAFRA (based on NJDEP Stormwater Management Regulations): 

 NJDEP requirements must be met regarding water quantity (peak runoff rate reduction), 
water quality (TSS removal), and groundwater recharge. 

 100% of infiltration basin bottom area to be considered as impervious area per NJDEP 
comment. 

 

NJDOT: 

 Same requirements as NJDEP. 

Note: The design of the NJDOT improvements associated with this site improvement will be 
prepared by the Project Traffic Engineers. 

 

Ocean County: 

 Post-development peak runoff rates for the Site will be reduced to below the pre-
development stormwater runoff rates for the 2-, 10- and 100-year storms. 

 Provide water quality. 

 

Ocean County Soil Conservation District: 

 Post-development peak runoff rates for the site will be reduced to below the pre-
development stormwater runoff rates and will be required to meet the percent reductions 
for the 2- and 10-year design storm frequencies of 50% and 25%, respectively. 
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 The stormwater management system proposed on the Site has been designed using the above 

requirements.  Calculations documenting the design of the stormwater management system as illustrated 

on the accompanying engineering drawings prepared by Bohler Engineering are included within the 

appendices attached hereto. 

2. Pre-Development Conditions 
 
 Under existing conditions, the property is primarily wooded with 2 +/- acres of impervious area 

along the Route 37 frontage that is being utilized by a gasoline service station facility. 

2.1 Topography 

 The topography for the majority of the Site can be described as gentle, with slopes in the range of 

1 to 5 percent.  A few small areas within the center and rear of the property have steeper slopes of 

approximately 10 percent. 

2.2 Freshwater Wetlands 

 Existing freshwater wetlands exist along the rear portion of the Site, with associated buffer as 

verified by the NJDEP (File No. 1500-04-0001.1, FWW 040001 and recently File No. 1500-04-0001.3 

for Lot 9). The proposed development will fill a portion of the wetland buffer; however, additional 

wetland buffer will be provided on the same wetland to compensate the wetland buffer taken for the 

proposed development. The proposed wetland/buffer disturbance with associated compensation area will 

be submitted to NJDEP for approval. 

2.3 100-Year Flood Elevation 

A portion of the site is within the 100-year floodplain along the south western property line, and a 

Stream Encroachment Permit / delineation was obtained from NJDEP (File No. 1500-04-0001.1, FHA 

04.0001.1).  The proposed development is located at the eastern portion of the property, more than 400 

feet (approximately) away from the stream encroachment line.  The finished floor elevation (FFE) is set 

greater than six (6) feet above the 100-year flood elevation. 

2.4 Pine Snake Habitat 

 A portion of the site has been classified as pine snake habitat, and is protected under the proposed 

development.  More specifically, the current site development plan is limited to a portion of the property 

in question, and proposes a greatly reduced footprint of disturbance when compared with the previous 
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three (3) applications. Based on the current design drawings and several meetings with the NJDEP, it is 

our understanding that the NJDEP's intent to protect and preserve the pine snake habitat is achieved by 

the proposed development. 

2.5 Drainage 

 Under existing conditions, the Site is divided into five (5) drainage areas defined as EDA-1, 

EDA-2, EDA-3, EDA-4 and EDA-5, more specifically described as follows:   

 EDA-1 (approximately 19.64 +/- acres) is located along the easterly side of the property and 

drains in a north to south direction.  The majority of this drainage area is wooded with a very 

limited grass area.  A portion of Northampton Boulevard is also included in the drainage area.  

The stormwater runoff from EDA-1 is tributary to the lower area at the southern corner of the 

property and eventually to the drainage ditch located near the southern property corner. 

 EDA-2 (approximately 3.74 +/- acres) is located along the northeast property line adjacent to 

NJSH Route 37.  The stormwater runoff from EDA-2 is tributary to a local depression. 

 EDA-3 (approximately 4.85 +/- acres) is located at the northern property line along NJSH 

Route 37.  The stormwater runoff from this drainage area is tributary to Block 44, Lot 7, of 

Manchester Township, and eventually to a stream located at the western side of the property. 

 EDA-4 (approximately 17.40+/- acres) is located along the southwest property line and 

represents the area between the two on-site wetlands where no development is anticipated, 

except for portions of the snake barrier requested by the NJDEP.  The stormwater runoff from 

this area drains in an east to west direction and is tributary to the southwest wetland area and 

stream mentioned above. 

 EDA-5 (approximately 29.30 +/- acres) is located along the western property line and 

encompasses a large wooded area with existing wetlands and stream where no development is 

anticipated. The stormwater runoff from this area drains in a north to south direction and is 

tributary to the southwest wetland area and stream mentioned above. 

 Per the USGS map, all drainage areas are tributary to the Sunken Branch, a tributary of Wrangle 

Brook, and eventually drain into the Toms River bay. 

2.6 Site Soils 

 The northeasterly portion of the site along Route 37 is depicted by the Ocean County Soil Survey 

as Lakewood sand (LasB).  The majority of the southern portion of the site is depicted as Lakehurst sand 
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(LakB).  Per Urban Hydrology for Small Watersheds, both soil series belong to hydrologic soil group 

"A".  It should be noted that the entire proposed development is within the perimeter of these two soil 

series. For the remaining undeveloped portion of the Site, specifically in the area of the existing wetlands, 

the Ocean County Soil Survey depicts Atsion sand (AtsA) along the northwestern corner of the property, 

and Mullica sandy loam (MumA) at the southern portion of the property.  Per Urban Hydrology for Small 

Watersheds, the Atsion series belongs to groups "A/D", while the Mullica sandy loam series belongs to 

group "D".  Additional information on these soil types are contained in the Appendix of this report. 

3. Post-Development Conditions 

3.1 Post-Development Conditions 
 

3.1.1 Surface Cover / Development:  
 
 As previously mentioned, under proposed conditions, one (1) 81,275 SF retail building, one (1) 

4,800 SF restaurant and one (1) 9,322 SF retail building together with parking fields, driveways, 

landscaped areas, stormwater management facilities, associated utilities and related site improvements 

will be constructed.  The total proposed land disturbance on site is approximately 20 +/- acres with 

approximately 8 +/- acres of new impervious area within the project site.  A proposed stormwater 

conveyance system will collect the runoff from the proposed building and pavement areas, and redirect 

the stormwater to the proposed basins. 

 
3.1.2 Drainage: 

 
 The stormwater management facilities for the proposed development have been designed to 

respect and maintain the natural, existing drainage patterns to the fullest extent possible, and to meet the 

governing agencies' requirements with respect to groundwater recharge, water quality, and peak flow 

reductions.  Under post-development conditions, five major drainage areas are proposed as depicted on 

the accompanying engineering plans, as follows: 

 

 Drainage Area PDA-1 is further divided into three (3) sub-drainage areas, as follows: 

 PDA-1A – This area encompasses 10.37+/- acres and includes the majority of the front 

parking field and with portion of Retail “A” roof area. The stormwater runoff from the 

parking field and the roof area will be collected by a series of inlets and conveyance 

pipes, and discharged directly to the aboveground Basin #1.   
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 PDA-1B – This area encompasses 6.53+/- acres and includes the driveway at the back of 

the proposed retail “A”, portion of retail “A” roof area, a portion of the Northampton 

Boulevard and the open space area to the north of the parking field. The stormwater 

runoff from these areas will be collected by the proposed inlets, and discharge directly to 

the aboveground Basin #2.  Any outflow from Basin #2 will discharge to the existing 

drainage ditch located near the southern property corner. 

 PDA-1C – This area encompasses 1.01+/- acres and includes the area which is not 

tributary to proposed Basins #1 and #2 due to elevation.  The land cover for this area is 

primarily grass, and stormwater runoff from this area will travel via overland flow to the 

existing ditch located near the southern property corner. 

 Drainage Area PDA-2 encompasses 5.46+/- acres and includes the existing local depression 

surrounded by the proposed snake barrier.  Stormwater runoff from this area is expected to 

drain to this local depression and eventually infiltrate into the ground. 

 Drainage Area PDA-3 is the same as area EDA-3 under existing conditions. The stormwater 

runoff from this area is expected to maintain the same characteristics as under existing 

conditions. 

 Drainage Area PDA-4 is the same as area EDA-4 under existing conditions, and will remain 

undeveloped.  The stormwater runoff from this area is expected to maintain the same 

characteristics as under existing conditions. 

 Drainage Area PDA-5 is the same as area EDA-5 under existing conditions, and will remain 

undeveloped.  The stormwater runoff from this area is expected to maintain the same 

characteristics as under existing conditions. 

 

3.2 Non-Structural Stormwater Management Facilities 
 
 All of the non-structural strategies have been considered in the design of the proposed 

development.  By protecting the wetlands and associated buffers, land disturbance has been minimized.  

No disturbance, including clearing and grubbing, will take place in those areas which encompass over 

forty (40) acres of natural wooded area (a portion of which is classified as pine snake habitat by the 
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NJDEP).  An extensive landscaping plan has been incorporated which minimizes the use of lawn, 

fertilizers and pesticides.  In addition, grass swales are proposed along the site access drive, which will 

convey stormwater runoff from portion of the pavement area via curb cut. 

3.3 Structural Stormwater Management Facilities 

  
3.3.1 Infiltration / Detention Basin 

 

Proposed Basin #1 is an infiltration/detention basin and consists of two portions.  The 

aboveground portion is located to the west of the front parking field and has a six-inch (6") sand layer at 

the basin bottom.  The underground portion includes 24” RCP pipes under the front parking area with 

very flat slope.  It has an outlet structure which discharges to proposed Basin #2.  A valve is also 

proposed within this overflow structure so that the basin can be drained completely for maintenance 

purposes. 

Proposed Basin #2 is an infiltration/detention basin similar to Basin #1, and has a six-inch (6") 

sand layer at the bottom.  It has an outlet structure which discharges to the existing drainage ditch via an 

existing stormwater pipe located within Northampton Boulevard.  A valve is proposed within this outlet 

structure as well so the basin can be drained completely for maintenance purposes. 

3.4 Soil Erosion and Sediment Control Design 

3.4.1 Sediment Basin 

 Two (2) temporary sediment basins are proposed during construction to prevent the sediment 

created during site construction from affecting downstream areas.  Calculations for these sediment basins 

are included within Appendix B of this report. 

 Please note that in order to avoid sedimentation which may result in clogging and reduction of 

infiltration capacity, and to maintain maximum soil infiltration capacity during the course of construction, 

the use of heavy equipment will be minimized for the construction of the proposed detention/infiltration 

basins.  In addition, a two-foot-thick natural soil buffer shall be maintained above the proposed basin 

bottom until the entire upstream area has been stabilized. 

3.4.2 Other Soil Erosion and Sediment Control Measures 

 Other standard soil erosion and sediment control measures and BMPs will be employed during 

site construction such as silt fences, inlet protection, stabilized construction entrances, soil stockpiles, jute 
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matting, temporary diversion berms, etc.  These details are also included within the accompanying site 

plan set. 

4. Methodology 
 
 The stormwater management facilities have been designed in accordance with the local, county 

and state requirements mentioned above. 

4.1 Calculation Software 
 
 The calculations included within this report were performed using hydrologic software, 

HydroCAD (Version 9.00) by HydroCAD Software Solutions, LLC. The HydroCAD software was used 

to develop runoff hydrographs, outlet structure configurations, and basin routings using the SCS TR-20 

methodology. Time of concentration calculations for the pre and post-development calculations were 

generated utilizing the SCS Method.  All storm runoff data for this project were generated using the 

DelMarva unit hydrographs. 

4.2 Runoff "CN" Values 
 
 As described above, soil classifications for use with runoff curve numbers (CN) were taken from 

the Ocean County Soil Survey (see Appendix C).  Evaluation of these maps indicates that soils within the 

proposed disturbed areas consists of hydrologic soil groups A and D as defined within the United State 

Soil Conservation Service Manual, “Urban Hydrology for Small Watersheds”, v. 1986. 

 

Runoff CN values for the soil groups were assigned to various surfaces as follows: 

 

 Soil Group: A D 

Ground Cover CN Values:   

Wooded Areas (good condition)  30 77 

Landscaped/Lawn (good condition)  39 80 

Impervious/Building Areas  98 98 

 

 Please note, under pre-developed conditions, all pervious areas (dirt path and grass area) are 

considered wooded areas in good condition.  Under post-development conditions, 100% of the infiltration 

basin bottom area is considered as impervious area per NJDEP.  Runoff CN value calculations for pre- 
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and post-developed conditions were generated using HydroCAD software and are included within the 

Appendix of this report. 

4.3 Time of Concentration 
 
 The time of concentration (Tc) and travel time calculations have been completed in accordance 

with Chapter 3 of the SCS Technical Release 55 Manual.  As required by NJDEP, the stormwater runoff 

from impervious and pervious areas is calculated separately.  When Tc for impervious areas is less than 

10 minutes, 10 minutes is used.  This is true for the Tc used for impervious areas under pre-developed 

conditions, and the Tc used for both pervious and impervious areas within the limit of disturbance under 

post-development conditions.  Please refer to the Existing and Proposed Drainage Area maps for travel 

path information for times of concentration other than 10 minutes. 

4.4 Pipe Sizing 

 
 The majority of the stormwater pipes proposed under the main parking field are part of the 

detention facility, and the purpose of these pipes is more for storage than for conveyance.  However, the 

pipe capacity is confirmed for the 100-year storm event to ensure that no ponding will occur on the 

pavement surface.  In addition, inlet capacity is confirmed to ensure that no more than 4 cfs will be 

tributary to any of the proposed inlets, as per the ordinance of Toms River Township. 

4.5 Infiltration Rates 

  
 Infiltration rates were based on field tests conducted at the proposed development by Whitestone 

Associates, Inc. in the areas of the proposed detention/infiltration basins.  Please see the following table 

for a summary of permeability rate data used in the design.  Basin drain time is estimated for all proposed 

basins.  For the detention/infiltration basins, a factor of safety of three (3) was used for each tested 

permeability rate in conjunction with the Darcy Equation, Q = KIA, as indicated in the New Jersey 

Stormwater Best Management Practices Manual.  Please note infiltration rate is used for calculating basin 

drain down time only, and is not used in the basin routing.  Please refer to Appendix B for basin drain 

time calculations. 

 
Test Pit # Permeability (in/hr) Proposed Basin 

Number 

SPP-1S 4.7 1 

SPP-2S 9.4 1 
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SPP-3S >20.0 2 

SPP-4S 11.8 2 

  

4.6 Seasonal Groundwater 

 
 The seasonal high groundwater table was based on field tests conducted at the site by Whitestone 

Associates, Inc., in the area of the proposed infiltration basins.  A two-foot minimum clearance has been 

maintained between the seasonal high groundwater elevation and the bottom of the infiltration basins 

(bottom of the 6" sand layer).  See summary table below: 

 
Test Pit # SHGW Proposed 

Basin # 
Proposed Basin 

Bottom (*) 
Separation 

SPP-1S 
SPP-2S 
SPP-3S 
SPP-4S 

54.1 
54.4 
49.5 
48.2 

 

1 
1 
2 
2 
 

56.4 
56.4 
51.5 
51.5 

 

>2’ 
=2’ 
=2’ 
>2’ 

(*) For infiltration basins, the basin bottom (for calculating the separation to seasonal high 
groundwater proposed) is calculated as the bottom of the 6-inch sand layer. 

4.7 Water Quality / TSS Removal 

 
 Water quality for the proposed development is achieved by storing and infiltrating the entire 

water quality design storm in the proposed detention/infiltration basins #1 and #2.  Per the New Jersey 

Stormwater Best Management Practices Manual, the adopted TSS removal rate for infiltration basins is 

80%, and the total phosphorous and total nitrogen removal rate for the infiltration basin is 60% and 50%, 

respectively. As a result, the proposed stormwater management system for the proposed development 

meets the NJDEP requirement regarding water quality. 

4.8 Water Quantity 

 
 The quantity reduction for post-construction development as detailed in the NJDEP Stormwater 

Management Regulations includes a 50% reduction for the 2-year storm, a 25% reduction for the 10-year 

storm and 20% reduction for the 100-year storm per N.J.A.C. 7:8-5.4 (3)(iii). 

 The following tables show the comparison between the pre-development and the post-

development stormwater runoff rates for various discharge points and demonstrate that the site design 

meets the quantity reduction (peak runoff rate reduction) requirement. 
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To Existing Drainage Ditch Located Near the Southern Property Corner 

Pre-Development vs. Post-Development Peak Flow Rate Comparison 
 

NJDEP EDA-1 VS PDA-1 (PDA-1A + PDA-1B +  
PDA-1C + PDA-1D) 

  2 YEAR 10 YEAR 100 YEAR 

Pre-Development Flow Rate 
1.45 2.30 3.96 

NJDEP Reduction Rate 
50% 25% 20% 

Maximum Allowable Post-
Development Flow Rate 

0.72 1.72 3.16 

Post Development Flow 
Rate 

0.50 1.05 3.06 

NJDEP Reduction Rate 
Achieved? 

YES YES YES 

 
To Existing Local Depression Area 

Pre-Development vs. Post-Development Peak Flow Rate Comparison 
EDA-2 vs. PDA-2  

 
The local depression under existing conditions is large enough to hold the entire volume of the 100-year 
storm. Under proposed conditions, PDA-2 will have 1.06 acres less of impervious area and 2.78 acres of 
additional pervious area than EDA-2; therefore, the entire volume of the 100-year storm will be contained 
in the local depression as well. As a result, under both the pre- and post-development conditions, there is 
no increase in peak stormwater runoff rate in PDA-2 when compared with EDA-2. 
 

To Block 44, Lot 7 

EDA-3 vs. PDA-3 
 
Due to the fact that no development is proposed within PDA-3, the drainage conditions will remain the 
same.  There is no increase in the peak stormwater runoff rate in PDA-3 when compared with EDA-3. 

 

To Existing Stream 

EDA-4 vs. PDA-4 
 

Due to the fact that no development is proposed within PDA-4, the drainage conditions will remain the 
same.  There is no increase in the peak stormwater runoff rate in PDA-4 when compared with EDA-4. 
 

To Existing Stream 

EDA-5 vs. PDA-5 
 

Due to the fact that no development is proposed within PDA-5, the drainage conditions will remain the 
same.  There is no increase in the peak stormwater runoff rate in PDA-5 when compared with EDA-5. 
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4.9 Groundwater Recharge 

 
 Per the New Jersey Stormwater Best Management Practices Manual, the proposed development 

shall comply with one of the following two groundwater recharge requirements: 

 
Requirement 1: That 100 percent of the Site's average annual pre-developed groundwater 

recharge volume be maintained after development; or 

Requirement 2: That 100 percent of the difference between the Site's pre- and post-development 
2-year runoff volumes be infiltrated. 

 
 For this development, as illustrated in the calculations, Requirement #1 is met to satisfy the 

groundwater recharge requirement.  Please refer to the Groundwater Recharge Analysis located in 

Appendix B of this report. 

5. Conclusions 
 
 In summary, the proposed stormwater management system illustrated on the drawings prepared 

by Bohler Engineering meets the requirements set forth by all reviewing jurisdictional agencies and the 

NJDEP Stormwater Regulations.  Specifically, the design meets water quality, peak runoff rate reduction, 

and groundwater recharge requirements.  In addition, the development proposes minimal disturbance to 

the wetland transition area and provides water quality for the stormwater runoff generated from a portion 

of Northampton Boulevard.  No encroachment is proposed in the Flood Hazard Area, and it is anticipated 

that the pine snake habitat will be protected and preserved in accordance with NJDEP requirements.  As a 

result, we would anticipate the proposed development will have no negative impact on the existing 

stormwater management system in the vicinity of the subject parcel. 
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Summary for Subcatchment 7S: PDA-1A (Impervious)

Runoff = 15.68 cfs @ 1.17 hrs,  Volume= 0.724 af,  Depth= 1.03"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  Water Quality Rainfall=1.25"

Area (ac) CN Description
6.160 98 Paved parking, HSG A

* 2.240 98 Basin Bottom
8.400 98 Weighted Average
8.400 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Subcatchment 8S: PDA-1A (Pervious)

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

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  Water Quality Rainfall=1.25"

Area (ac) CN Description
0.490 30 Woods, Good, HSG A
1.480 39 >75% Grass cover, Good, HSG A
1.970 37 Weighted Average
1.970 37 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Subcatchment 9S: PDA-1B (Impervious)

Runoff = 6.25 cfs @ 1.17 hrs,  Volume= 0.289 af,  Depth= 1.03"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  Water Quality Rainfall=1.25"

Area (ac) CN Description
2.610 98 Paved parking, HSG A

* 0.740 98 Basin bottom
3.350 98 Weighted Average
3.350 98 100.00% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Subcatchment 10S: PDA-1B (Pervious)

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

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
NJ DEP 2-hr  Water Quality Rainfall=1.25"

Area (ac) CN Description
3.180 39 >75% Grass cover, Good, HSG A
3.180 39 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Summary for Pond 1P: Basin #1

Inflow Area = 10.370 ac, 81.00% Impervious,  Inflow Depth = 0.84"    for  Water Quality event
Inflow = 15.68 cfs @ 1.17 hrs,  Volume= 0.724 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 57.22' @ 3.10 hrs   Surf.Area= 99,490 sf   Storage= 31,546 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 56.90' 432,566 cf Basin #1 (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
56.90 97,675 0 0
57.00 98,767 9,822 9,822
58.00 102,067 100,417 110,239
59.00 105,401 103,734 213,973
60.00 108,770 107,086 321,059
61.00 114,245 111,508 432,566

Device Routing     Invert Outlet Devices
#1 Primary 56.80' 15.0"  Round Culvert   

L= 12.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 56.80' / 56.68'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 58.50' 2.5" Vert. Orifice/Grate    C= 0.600   
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#3 Device 1 60.00' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#4 Secondary 60.30' 100.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.90'  TW=52.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.00 cfs of 0.04 cfs potential flow)

2=Orifice/Grate  ( Controls 0.00 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.90'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 2P: Basin #2

Inflow Area = 16.900 ac, 69.53% Impervious,  Inflow Depth = 0.21"    for  Water Quality event
Inflow = 6.25 cfs @ 1.17 hrs,  Volume= 0.289 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 52.39' @ 3.10 hrs   Surf.Area= 33,055 sf   Storage= 12,581 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 52.00' 149,696 cf Basin #2 (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 32,110 0 0
53.00 34,558 33,334 33,334
54.00 37,053 35,806 69,140
55.00 40,912 38,983 108,122
56.00 42,236 41,574 149,696

Device Routing     Invert Outlet Devices
#1 Primary 51.00' 15.0"  Round Culvert   

L= 17.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 51.00' / 50.66'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 52.40' 7.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 54.20' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 54.60' 35.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=52.00'   (Free Discharge)
1=Culvert  (Passes 0.00 cfs of 3.81 cfs potential flow)

2=Orifice/Grate  ( Controls 0.00 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=52.00'   (Free Discharge)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)



 

 

2-YEAR STORM EVENT



1S

EDA-1 (Impervious)

2S

EDA-1 (Pervious)

3S

EDA-2 (Impervious)

4S

EDA-2 (Pervious)

7S

PDA-1A (Impervious)

8S

PDA-1A (Pervious)

9S

PDA-1B (Impervious)

10S

PDA-1B (Pervious)

11S

PDA-1C

15S

PDA-2 (Impervious)

16S

PDA-2 (Pervious)

1P

Basin #1

2P

Basin #2

E-LD

Local Depression

P-LD

PDA-2A (Local
 Depression)

1L

Emergency Spillway

2L

Emergency Spillway

L-E1

EDA-1

L-E2

EDA-2

L-P1

PDA-1

L-P2

PDA-2

Routing Diagram for Ex-Pr
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Subcat Reach Pond Link
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Summary for Subcatchment 1S: EDA-1 (Impervious)

Runoff = 1.45 cfs @ 12.16 hrs,  Volume= 0.173 af,  Depth= 3.19"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.42"

Area (ac) CN Description
0.650 98 Paved roads w/curbs & sewers, HSG A
0.650 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 1S: EDA-1 (Impervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

1

0

Type III 24-hr
2-Year Rainfall=3.42"

Runoff Area=0.650 ac
Runoff Volume=0.173 af

Runoff Depth=3.19"
Tc=10.0 min

CN=0/98

1.45 cfs
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Summary for Subcatchment 2S: EDA-1 (Pervious)

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

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.42"

Area (ac) CN Description
18.470 30 Woods, Good, HSG A

0.520 30 Woods, Good, HSG A
18.990 30 Weighted Average
18.990 30 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
26.5 90 0.0089 0.06 Sheet Flow, A-B

Woods: Light underbrush   n= 0.400   P2= 3.40"
17.7 1,300 0.0058 1.23 Shallow Concentrated Flow, B-C

Unpaved   Kv= 16.1 fps
44.2 1,390 Total

Subcatchment 2S: EDA-1 (Pervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow
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1

0

Type III 24-hr
2-Year Rainfall=3.42"

Runoff Area=18.990 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=1,390'

Tc=44.2 min
CN=30/0

0.00 cfs
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Summary for Subcatchment 3S: EDA-2 (Impervious)

Runoff = 2.69 cfs @ 12.16 hrs,  Volume= 0.321 af,  Depth= 3.19"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.42"

Area (ac) CN Description
1.210 98 Paved parking, HSG A
1.210 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 3S: EDA-2 (Impervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
2-Year Rainfall=3.42"

Runoff Area=1.210 ac
Runoff Volume=0.321 af

Runoff Depth=3.19"
Tc=10.0 min

CN=0/98

2.69 cfs
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Summary for Subcatchment 4S: EDA-2 (Pervious)

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

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.42"

Area (ac) CN Description
1.980 30 Woods, Good, HSG A
0.550 30 Woods, Good, HSG A
2.530 30 Weighted Average
2.530 30 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
37.3 150 0.0105 0.07 Sheet Flow, A-B

Woods: Light underbrush   n= 0.400   P2= 3.40"
0.8 138 0.0290 2.74 Shallow Concentrated Flow, B-C

Unpaved   Kv= 16.1 fps
38.1 288 Total

Subcatchment 4S: EDA-2 (Pervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
2-Year Rainfall=3.42"

Runoff Area=2.530 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=288'

Tc=38.1 min
CN=30/0

0.00 cfs
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Summary for Subcatchment 7S: PDA-1A (Impervious)

Runoff = 18.68 cfs @ 12.16 hrs,  Volume= 2.231 af,  Depth= 3.19"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.42"

Area (ac) CN Description
6.160 98 Paved parking, HSG A

* 2.240 98 Basin Bottom
8.400 98 Weighted Average
8.400 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 7S: PDA-1A (Impervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
2-Year Rainfall=3.42"

Runoff Area=8.400 ac
Runoff Volume=2.231 af

Runoff Depth=3.19"
Tc=10.0 min

CN=0/98

18.68 cfs
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Summary for Subcatchment 8S: PDA-1A (Pervious)

Runoff = 0.00 cfs @ 24.06 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.42"

Area (ac) CN Description
0.490 30 Woods, Good, HSG A
1.480 39 >75% Grass cover, Good, HSG A
1.970 37 Weighted Average
1.970 37 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 8S: PDA-1A (Pervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
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0

0

0

0

0

0

0

0

0

0

0

0

0

0

Type III 24-hr
2-Year Rainfall=3.42"

Runoff Area=1.970 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Tc=10.0 min

CN=37/0

0.00 cfs
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Summary for Subcatchment 9S: PDA-1B (Impervious)

Runoff = 7.45 cfs @ 12.16 hrs,  Volume= 0.890 af,  Depth= 3.19"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.42"

Area (ac) CN Description
2.610 98 Paved parking, HSG A

* 0.740 98 Basin bottom
3.350 98 Weighted Average
3.350 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 9S: PDA-1B (Impervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
2-Year Rainfall=3.42"

Runoff Area=3.350 ac
Runoff Volume=0.890 af

Runoff Depth=3.19"
Tc=10.0 min

CN=0/98

7.45 cfs
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Summary for Subcatchment 10S: PDA-1B (Pervious)

Runoff = 0.00 cfs @ 23.40 hrs,  Volume= 0.001 af,  Depth= 0.01"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.42"

Area (ac) CN Description
3.180 39 >75% Grass cover, Good, HSG A
3.180 39 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 10S: PDA-1B (Pervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow
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s)

0.004
0.004
0.003
0.003
0.003
0.003
0.003
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.000
0.000

0

Type III 24-hr
2-Year Rainfall=3.42"

Runoff Area=3.180 ac
Runoff Volume=0.001 af

Runoff Depth=0.01"
Tc=10.0 min

CN=39/0

0.00 cfs
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Summary for Subcatchment 11S: PDA-1C

Runoff = 0.00 cfs @ 23.40 hrs,  Volume= 0.000 af,  Depth= 0.01"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.42"

Area (ac) CN Description
1.010 39 >75% Grass cover, Good, HSG A
1.010 39 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 11S: PDA-1C

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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ow

  (
cf

s)

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0
0

Type III 24-hr
2-Year Rainfall=3.42"

Runoff Area=1.010 ac
Runoff Volume=0.000 af

Runoff Depth=0.01"
Tc=10.0 min

CN=39/0

0.00 cfs
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Summary for Subcatchment 15S: PDA-2 (Impervious)

Runoff = 0.33 cfs @ 12.16 hrs,  Volume= 0.040 af,  Depth= 3.19"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.42"

Area (ac) CN Description
0.150 98 Paved parking, HSG A
0.150 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 15S: PDA-2 (Impervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow
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s)

0.36

0.34
0.32

0.3
0.28

0.26
0.24
0.22

0.2

0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04

0.02
0

Type III 24-hr
2-Year Rainfall=3.42"

Runoff Area=0.150 ac
Runoff Volume=0.040 af

Runoff Depth=3.19"
Tc=10.0 min

CN=0/98

0.33 cfs
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Summary for Subcatchment 16S: PDA-2 (Pervious)

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

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-Year Rainfall=3.42"

Area (ac) CN Description
3.700 30 Woods, Good, HSG A
1.610 39 >75% Grass cover, Good, HSG A
5.310 33 Weighted Average
5.310 33 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 97 0.0620 0.13 Sheet Flow, A-B

Woods: Light underbrush   n= 0.400   P2= 3.40"
6.6 620 0.0096 1.58 Shallow Concentrated Flow, B-C

Unpaved   Kv= 16.1 fps
19.5 717 Total

Subcatchment 16S: PDA-2 (Pervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
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0

Type III 24-hr
2-Year Rainfall=3.42"

Runoff Area=5.310 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=717'

Tc=19.5 min
CN=33/0

0.00 cfs
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Summary for Pond 1P: Basin #1

Inflow Area = 10.370 ac, 81.00% Impervious,  Inflow Depth = 2.58"    for  2-Year event
Inflow = 18.68 cfs @ 12.16 hrs,  Volume= 2.231 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 57.87' @ 25.10 hrs   Surf.Area= 101,644 sf   Storage= 97,170 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 56.90' 432,566 cf Basin #1 (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
56.90 97,675 0 0
57.00 98,767 9,822 9,822
58.00 102,067 100,417 110,239
59.00 105,401 103,734 213,973
60.00 108,770 107,086 321,059
61.00 114,245 111,508 432,566

Device Routing     Invert Outlet Devices
#1 Primary 56.80' 15.0"  Round Culvert   

L= 12.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 56.80' / 56.68'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 58.50' 2.5" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 60.00' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 60.30' 100.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.90'  TW=52.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.00 cfs of 0.04 cfs potential flow)

2=Orifice/Grate  ( Controls 0.00 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.90'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: Basin #1

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=10.370 ac
Peak Elev=57.87'

Storage=97,170 cf

18.68 cfs

0.00 cfs
0.00 cfs

0.00 cfs
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Summary for Pond 2P: Basin #2

Inflow Area = 16.900 ac, 69.53% Impervious,  Inflow Depth = 0.63"    for  2-Year event
Inflow = 7.45 cfs @ 12.16 hrs,  Volume= 0.891 af
Outflow = 0.50 cfs @ 14.76 hrs,  Volume= 0.554 af,  Atten= 93%,  Lag= 156.1 min
Primary = 0.50 cfs @ 14.76 hrs,  Volume= 0.554 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 52.85' @ 14.76 hrs   Surf.Area= 34,179 sf   Storage= 28,019 cf

Plug-Flow detention time= 753.5 min calculated for 0.554 af (62% of inflow)
Center-of-Mass det. time= 647.0 min ( 1,412.7 - 765.7 )

Volume Invert Avail.Storage Storage Description
#1 52.00' 149,696 cf Basin #2 (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 32,110 0 0
53.00 34,558 33,334 33,334
54.00 37,053 35,806 69,140
55.00 40,912 38,983 108,122
56.00 42,236 41,574 149,696

Device Routing     Invert Outlet Devices
#1 Primary 51.00' 15.0"  Round Culvert   

L= 17.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 51.00' / 50.66'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 52.40' 7.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 54.20' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 54.60' 35.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.50 cfs @ 14.76 hrs  HW=52.85'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.50 cfs of 7.54 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.50 cfs @ 2.27 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=52.00'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: Basin #2

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0

Inflow Area=16.900 ac
Peak Elev=52.85'

Storage=28,019 cf

7.45 cfs

0.50 cfs
0.50 cfs

0.00 cfs
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Summary for Pond E-LD: Local Depression

Inflow Area = 3.740 ac, 32.35% Impervious,  Inflow Depth = 1.03"    for  2-Year event
Inflow = 2.69 cfs @ 12.16 hrs,  Volume= 0.321 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 56.99' @ 25.10 hrs   Surf.Area= 16,940 sf   Storage= 13,997 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 55.00' 77,509 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
55.00 305 82.0 0 0 305
56.00 6,603 306.0 2,776 2,776 7,224
57.00 17,113 481.0 11,449 14,224 18,191
58.00 29,890 639.0 23,207 37,431 32,284
59.00 51,218 900.0 40,078 77,509 64,258

Device Routing     Invert Outlet Devices
#1 Primary 58.79' 50.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=55.00'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond E-LD: Local Depression

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow
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cf
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3

2

1

0

Inflow Area=3.740 ac
Peak Elev=56.99'

Storage=13,997 cf

2.69 cfs

0.00 cfs
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Summary for Pond P-LD: PDA-2A (Local Depression)

Inflow Area = 5.460 ac, 2.75% Impervious,  Inflow Depth = 0.09"    for  2-Year event
Inflow = 0.33 cfs @ 12.16 hrs,  Volume= 0.040 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 55.82' @ 25.10 hrs   Surf.Area= 4,846 sf   Storage= 1,735 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 55.00' 74,341 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
55.00 305 82.0 0 0 305
56.00 6,601 306.0 2,775 2,775 7,224
57.00 17,096 481.0 11,440 14,215 18,191
58.00 29,886 639.0 23,195 37,410 32,284
59.00 44,455 776.0 36,930 74,341 47,727

Device Routing     Invert Outlet Devices
#1 Primary 58.79' 50.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=55.00'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond P-LD: PDA-2A (Local Depression)

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0

Inflow Area=5.460 ac
Peak Elev=55.82'
Storage=1,735 cf

0.33 cfs

0.00 cfs
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Summary for Link 1L: Emergency Spillway

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 1L: Emergency Spillway

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow
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cf

s)

1

0

0.00 cfs
0.00 cfs
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Summary for Link 2L: Emergency Spillway

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 2L: Emergency Spillway

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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ow

  (
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s)

1

0

0.00 cfs
0.00 cfs
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Summary for Link L-E1: EDA-1

Inflow Area = 19.640 ac, 3.31% Impervious,  Inflow Depth = 0.11"    for  2-Year event
Inflow = 1.45 cfs @ 12.16 hrs,  Volume= 0.173 af
Primary = 1.45 cfs @ 12.16 hrs,  Volume= 0.173 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link L-E1: EDA-1

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
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s)

1

0

Inflow Area=19.640 ac
1.45 cfs

1.45 cfs
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Summary for Link L-E2: EDA-2

Inflow Area = 3.740 ac, 32.35% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link L-E2: EDA-2

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=3.740 ac

0.00 cfs
0.00 cfs
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Summary for Link L-P1: PDA-1

Inflow Area = 17.910 ac, 65.61% Impervious,  Inflow Depth > 0.37"    for  2-Year event
Inflow = 0.50 cfs @ 14.76 hrs,  Volume= 0.555 af
Primary = 0.50 cfs @ 14.76 hrs,  Volume= 0.555 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link L-P1: PDA-1

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=17.910 ac
0.50 cfs

0.50 cfs
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Summary for Link L-P2: PDA-2

Inflow Area = 5.460 ac, 2.75% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link L-P2: PDA-2

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
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s)

1

0

Inflow Area=5.460 ac

0.00 cfs
0.00 cfs
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Subcat Reach Pond Link
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Summary for Subcatchment 1S: EDA-1 (Impervious)

Runoff = 2.30 cfs @ 12.15 hrs,  Volume= 0.280 af,  Depth= 5.16"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.40"

Area (ac) CN Description
0.650 98 Paved roads w/curbs & sewers, HSG A
0.650 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 1S: EDA-1 (Impervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

2

1

0

Type III 24-hr
10-Year Rainfall=5.40"
Runoff Area=0.650 ac

Runoff Volume=0.280 af
Runoff Depth=5.16"

Tc=10.0 min
CN=0/98

2.30 cfs
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Summary for Subcatchment 2S: EDA-1 (Pervious)

Runoff = 0.06 cfs @ 22.59 hrs,  Volume= 0.035 af,  Depth= 0.02"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.40"

Area (ac) CN Description
18.470 30 Woods, Good, HSG A

0.520 30 Woods, Good, HSG A
18.990 30 Weighted Average
18.990 30 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
26.5 90 0.0089 0.06 Sheet Flow, A-B

Woods: Light underbrush   n= 0.400   P2= 3.40"
17.7 1,300 0.0058 1.23 Shallow Concentrated Flow, B-C

Unpaved   Kv= 16.1 fps
44.2 1,390 Total

Subcatchment 2S: EDA-1 (Pervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=5.40"
Runoff Area=18.990 ac

Runoff Volume=0.035 af
Runoff Depth=0.02"
Flow Length=1,390'

Tc=44.2 min
CN=30/0

0.06 cfs
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Summary for Subcatchment 3S: EDA-2 (Impervious)

Runoff = 4.28 cfs @ 12.15 hrs,  Volume= 0.521 af,  Depth= 5.16"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.40"

Area (ac) CN Description
1.210 98 Paved parking, HSG A
1.210 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 3S: EDA-2 (Impervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=5.40"
Runoff Area=1.210 ac

Runoff Volume=0.521 af
Runoff Depth=5.16"

Tc=10.0 min
CN=0/98

4.28 cfs
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Summary for Subcatchment 4S: EDA-2 (Pervious)

Runoff = 0.01 cfs @ 22.44 hrs,  Volume= 0.005 af,  Depth= 0.02"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.40"

Area (ac) CN Description
1.980 30 Woods, Good, HSG A
0.550 30 Woods, Good, HSG A
2.530 30 Weighted Average
2.530 30 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
37.3 150 0.0105 0.07 Sheet Flow, A-B

Woods: Light underbrush   n= 0.400   P2= 3.40"
0.8 138 0.0290 2.74 Shallow Concentrated Flow, B-C

Unpaved   Kv= 16.1 fps
38.1 288 Total

Subcatchment 4S: EDA-2 (Pervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0

Type III 24-hr
10-Year Rainfall=5.40"
Runoff Area=2.530 ac

Runoff Volume=0.005 af
Runoff Depth=0.02"

Flow Length=288'
Tc=38.1 min

CN=30/0

0.01 cfs
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Summary for Subcatchment 7S: PDA-1A (Impervious)

Runoff = 29.72 cfs @ 12.15 hrs,  Volume= 3.614 af,  Depth= 5.16"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.40"

Area (ac) CN Description
6.160 98 Paved parking, HSG A

* 2.240 98 Basin Bottom
8.400 98 Weighted Average
8.400 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 7S: PDA-1A (Impervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=5.40"
Runoff Area=8.400 ac

Runoff Volume=3.614 af
Runoff Depth=5.16"

Tc=10.0 min
CN=0/98

29.72 cfs
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Summary for Subcatchment 8S: PDA-1A (Pervious)

Runoff = 0.06 cfs @ 12.98 hrs,  Volume= 0.034 af,  Depth= 0.21"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.40"

Area (ac) CN Description
0.490 30 Woods, Good, HSG A
1.480 39 >75% Grass cover, Good, HSG A
1.970 37 Weighted Average
1.970 37 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 8S: PDA-1A (Pervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr
10-Year Rainfall=5.40"
Runoff Area=1.970 ac

Runoff Volume=0.034 af
Runoff Depth=0.21"

Tc=10.0 min
CN=37/0

0.06 cfs
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Summary for Subcatchment 9S: PDA-1B (Impervious)

Runoff = 11.85 cfs @ 12.15 hrs,  Volume= 1.441 af,  Depth= 5.16"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.40"

Area (ac) CN Description
2.610 98 Paved parking, HSG A

* 0.740 98 Basin bottom
3.350 98 Weighted Average
3.350 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 9S: PDA-1B (Impervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=5.40"
Runoff Area=3.350 ac

Runoff Volume=1.441 af
Runoff Depth=5.16"

Tc=10.0 min
CN=0/98

11.85 cfs
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Summary for Subcatchment 10S: PDA-1B (Pervious)

Runoff = 0.20 cfs @ 12.54 hrs,  Volume= 0.076 af,  Depth= 0.29"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.40"

Area (ac) CN Description
3.180 39 >75% Grass cover, Good, HSG A
3.180 39 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 10S: PDA-1B (Pervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=5.40"
Runoff Area=3.180 ac

Runoff Volume=0.076 af
Runoff Depth=0.29"

Tc=10.0 min
CN=39/0

0.20 cfs
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Summary for Subcatchment 11S: PDA-1C

Runoff = 0.06 cfs @ 12.54 hrs,  Volume= 0.024 af,  Depth= 0.29"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.40"

Area (ac) CN Description
1.010 39 >75% Grass cover, Good, HSG A
1.010 39 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 11S: PDA-1C

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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ow
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Type III 24-hr
10-Year Rainfall=5.40"
Runoff Area=1.010 ac

Runoff Volume=0.024 af
Runoff Depth=0.29"

Tc=10.0 min
CN=39/0

0.06 cfs
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Summary for Subcatchment 15S: PDA-2 (Impervious)

Runoff = 0.53 cfs @ 12.15 hrs,  Volume= 0.065 af,  Depth= 5.16"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.40"

Area (ac) CN Description
0.150 98 Paved parking, HSG A
0.150 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 15S: PDA-2 (Impervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=5.40"
Runoff Area=0.150 ac

Runoff Volume=0.065 af
Runoff Depth=5.16"

Tc=10.0 min
CN=0/98

0.53 cfs
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Summary for Subcatchment 16S: PDA-2 (Pervious)

Runoff = 0.06 cfs @ 15.65 hrs,  Volume= 0.037 af,  Depth= 0.08"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Rainfall=5.40"

Area (ac) CN Description
3.700 30 Woods, Good, HSG A
1.610 39 >75% Grass cover, Good, HSG A
5.310 33 Weighted Average
5.310 33 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 97 0.0620 0.13 Sheet Flow, A-B

Woods: Light underbrush   n= 0.400   P2= 3.40"
6.6 620 0.0096 1.58 Shallow Concentrated Flow, B-C

Unpaved   Kv= 16.1 fps
19.5 717 Total

Subcatchment 16S: PDA-2 (Pervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
10-Year Rainfall=5.40"
Runoff Area=5.310 ac

Runoff Volume=0.037 af
Runoff Depth=0.08"

Flow Length=717'
Tc=19.5 min

CN=33/0

0.06 cfs
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Summary for Pond 1P: Basin #1

Inflow Area = 10.370 ac, 81.00% Impervious,  Inflow Depth = 4.22"    for  10-Year event
Inflow = 29.72 cfs @ 12.15 hrs,  Volume= 3.648 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 58.47' @ 25.10 hrs   Surf.Area= 103,645 sf   Storage= 158,913 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 56.90' 432,566 cf Basin #1 (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
56.90 97,675 0 0
57.00 98,767 9,822 9,822
58.00 102,067 100,417 110,239
59.00 105,401 103,734 213,973
60.00 108,770 107,086 321,059
61.00 114,245 111,508 432,566

Device Routing     Invert Outlet Devices
#1 Primary 56.80' 15.0"  Round Culvert   

L= 12.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 56.80' / 56.68'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 58.50' 2.5" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 60.00' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 60.30' 100.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.90'  TW=52.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.00 cfs of 0.04 cfs potential flow)

2=Orifice/Grate  ( Controls 0.00 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.90'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: Basin #1

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=10.370 ac
Peak Elev=58.47'

Storage=158,913 cf

29.72 cfs

0.00 cfs
0.00 cfs

0.00 cfs
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Summary for Pond 2P: Basin #2

Inflow Area = 16.900 ac, 69.53% Impervious,  Inflow Depth = 1.08"    for  10-Year event
Inflow = 11.86 cfs @ 12.16 hrs,  Volume= 1.518 af
Outflow = 1.01 cfs @ 14.32 hrs,  Volume= 1.177 af,  Atten= 91%,  Lag= 129.8 min
Primary = 1.01 cfs @ 14.32 hrs,  Volume= 1.177 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 53.31' @ 14.32 hrs   Surf.Area= 35,330 sf   Storage= 44,144 cf

Plug-Flow detention time= 649.1 min calculated for 1.177 af (78% of inflow)
Center-of-Mass det. time= 562.4 min ( 1,331.0 - 768.6 )

Volume Invert Avail.Storage Storage Description
#1 52.00' 149,696 cf Basin #2 (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 32,110 0 0
53.00 34,558 33,334 33,334
54.00 37,053 35,806 69,140
55.00 40,912 38,983 108,122
56.00 42,236 41,574 149,696

Device Routing     Invert Outlet Devices
#1 Primary 51.00' 15.0"  Round Culvert   

L= 17.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 51.00' / 50.66'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 52.40' 7.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 54.20' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 54.60' 35.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=1.01 cfs @ 14.32 hrs  HW=53.31'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 1.01 cfs of 9.22 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.01 cfs @ 3.78 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=52.00'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: Basin #2

Inflow
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Secondary

Hydrograph

Time  (hours)
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Inflow Area=16.900 ac
Peak Elev=53.31'

Storage=44,144 cf

11.86 cfs

1.01 cfs
1.01 cfs

0.00 cfs
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Summary for Pond E-LD: Local Depression

Inflow Area = 3.740 ac, 32.35% Impervious,  Inflow Depth = 1.69"    for  10-Year event
Inflow = 4.28 cfs @ 12.15 hrs,  Volume= 0.525 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 57.44' @ 28.20 hrs   Surf.Area= 22,305 sf   Storage= 22,881 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 55.00' 77,509 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
55.00 305 82.0 0 0 305
56.00 6,603 306.0 2,776 2,776 7,224
57.00 17,113 481.0 11,449 14,224 18,191
58.00 29,890 639.0 23,207 37,431 32,284
59.00 51,218 900.0 40,078 77,509 64,258

Device Routing     Invert Outlet Devices
#1 Primary 58.79' 50.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=55.00'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond E-LD: Local Depression

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=3.740 ac
Peak Elev=57.44'

Storage=22,881 cf
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Summary for Pond P-LD: PDA-2A (Local Depression)

Inflow Area = 5.460 ac, 2.75% Impervious,  Inflow Depth = 0.22"    for  10-Year event
Inflow = 0.53 cfs @ 12.15 hrs,  Volume= 0.101 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 56.22' @ 26.14 hrs   Surf.Area= 8,466 sf   Storage= 4,409 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 55.00' 74,341 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
55.00 305 82.0 0 0 305
56.00 6,601 306.0 2,775 2,775 7,224
57.00 17,096 481.0 11,440 14,215 18,191
58.00 29,886 639.0 23,195 37,410 32,284
59.00 44,455 776.0 36,930 74,341 47,727

Device Routing     Invert Outlet Devices
#1 Primary 58.79' 50.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=55.00'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond P-LD: PDA-2A (Local Depression)

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=5.460 ac
Peak Elev=56.22'
Storage=4,409 cf
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Summary for Link 1L: Emergency Spillway

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 1L: Emergency Spillway

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Link 2L: Emergency Spillway

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 2L: Emergency Spillway

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Link L-E1: EDA-1

Inflow Area = 19.640 ac, 3.31% Impervious,  Inflow Depth = 0.19"    for  10-Year event
Inflow = 2.30 cfs @ 12.15 hrs,  Volume= 0.315 af
Primary = 2.30 cfs @ 12.15 hrs,  Volume= 0.315 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link L-E1: EDA-1

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Link L-E2: EDA-2

Inflow Area = 3.740 ac, 32.35% Impervious,  Inflow Depth = 0.00"    for  10-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link L-E2: EDA-2

Inflow
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Summary for Link L-P1: PDA-1

Inflow Area = 17.910 ac, 65.61% Impervious,  Inflow Depth > 0.80"    for  10-Year event
Inflow = 1.05 cfs @ 14.03 hrs,  Volume= 1.201 af
Primary = 1.05 cfs @ 14.03 hrs,  Volume= 1.201 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link L-P1: PDA-1

Inflow
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Summary for Link L-P2: PDA-2

Inflow Area = 5.460 ac, 2.75% Impervious,  Inflow Depth = 0.00"    for  10-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link L-P2: PDA-2
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Subcat Reach Pond Link
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Summary for Subcatchment 1S: EDA-1 (Impervious)

Runoff = 3.93 cfs @ 12.15 hrs,  Volume= 0.485 af,  Depth= 8.96"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=9.20"

Area (ac) CN Description
0.650 98 Paved roads w/curbs & sewers, HSG A
0.650 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 1S: EDA-1 (Impervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100-Year Rainfall=9.20"

Runoff Area=0.650 ac
Runoff Volume=0.485 af

Runoff Depth=8.96"
Tc=10.0 min

CN=0/98

3.93 cfs
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Summary for Subcatchment 2S: EDA-1 (Pervious)

Runoff = 2.34 cfs @ 13.26 hrs,  Volume= 1.167 af,  Depth= 0.74"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=9.20"

Area (ac) CN Description
18.470 30 Woods, Good, HSG A

0.520 30 Woods, Good, HSG A
18.990 30 Weighted Average
18.990 30 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
26.5 90 0.0089 0.06 Sheet Flow, A-B

Woods: Light underbrush   n= 0.400   P2= 3.40"
17.7 1,300 0.0058 1.23 Shallow Concentrated Flow, B-C

Unpaved   Kv= 16.1 fps
44.2 1,390 Total

Subcatchment 2S: EDA-1 (Pervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100-Year Rainfall=9.20"
Runoff Area=18.990 ac

Runoff Volume=1.167 af
Runoff Depth=0.74"
Flow Length=1,390'

Tc=44.2 min
CN=30/0

2.34 cfs



Type III 24-hr  100-Year Rainfall=9.20"Ex-Pr
  Printed  6/26/2019Prepared by Bohler Engineering NJ, LLC

Page 4HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: EDA-2 (Impervious)

Runoff = 7.32 cfs @ 12.15 hrs,  Volume= 0.903 af,  Depth= 8.96"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=9.20"

Area (ac) CN Description
1.210 98 Paved parking, HSG A
1.210 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 3S: EDA-2 (Impervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100-Year Rainfall=9.20"

Runoff Area=1.210 ac
Runoff Volume=0.903 af

Runoff Depth=8.96"
Tc=10.0 min

CN=0/98

7.32 cfs
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Summary for Subcatchment 4S: EDA-2 (Pervious)

Runoff = 0.34 cfs @ 13.12 hrs,  Volume= 0.155 af,  Depth= 0.74"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=9.20"

Area (ac) CN Description
1.980 30 Woods, Good, HSG A
0.550 30 Woods, Good, HSG A
2.530 30 Weighted Average
2.530 30 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
37.3 150 0.0105 0.07 Sheet Flow, A-B

Woods: Light underbrush   n= 0.400   P2= 3.40"
0.8 138 0.0290 2.74 Shallow Concentrated Flow, B-C

Unpaved   Kv= 16.1 fps
38.1 288 Total

Subcatchment 4S: EDA-2 (Pervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100-Year Rainfall=9.20"

Runoff Area=2.530 ac
Runoff Volume=0.155 af

Runoff Depth=0.74"
Flow Length=288'

Tc=38.1 min
CN=30/0

0.34 cfs
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Summary for Subcatchment 7S: PDA-1A (Impervious)

Runoff = 50.83 cfs @ 12.15 hrs,  Volume= 6.272 af,  Depth= 8.96"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=9.20"

Area (ac) CN Description
6.160 98 Paved parking, HSG A

* 2.240 98 Basin Bottom
8.400 98 Weighted Average
8.400 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 7S: PDA-1A (Impervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100-Year Rainfall=9.20"

Runoff Area=8.400 ac
Runoff Volume=6.272 af

Runoff Depth=8.96"
Tc=10.0 min

CN=0/98

50.83 cfs
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Summary for Subcatchment 8S: PDA-1A (Pervious)

Runoff = 1.51 cfs @ 12.33 hrs,  Volume= 0.242 af,  Depth= 1.47"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=9.20"

Area (ac) CN Description
0.490 30 Woods, Good, HSG A
1.480 39 >75% Grass cover, Good, HSG A
1.970 37 Weighted Average
1.970 37 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 8S: PDA-1A (Pervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

1

0

Type III 24-hr
100-Year Rainfall=9.20"

Runoff Area=1.970 ac
Runoff Volume=0.242 af

Runoff Depth=1.47"
Tc=10.0 min

CN=37/0

1.51 cfs
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Summary for Subcatchment 9S: PDA-1B (Impervious)

Runoff = 20.27 cfs @ 12.15 hrs,  Volume= 2.501 af,  Depth= 8.96"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=9.20"

Area (ac) CN Description
2.610 98 Paved parking, HSG A

* 0.740 98 Basin bottom
3.350 98 Weighted Average
3.350 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 9S: PDA-1B (Impervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100-Year Rainfall=9.20"

Runoff Area=3.350 ac
Runoff Volume=2.501 af

Runoff Depth=8.96"
Tc=10.0 min

CN=0/98

20.27 cfs
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Summary for Subcatchment 10S: PDA-1B (Pervious)

Runoff = 3.02 cfs @ 12.28 hrs,  Volume= 0.450 af,  Depth= 1.70"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=9.20"

Area (ac) CN Description
3.180 39 >75% Grass cover, Good, HSG A
3.180 39 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 10S: PDA-1B (Pervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100-Year Rainfall=9.20"

Runoff Area=3.180 ac
Runoff Volume=0.450 af

Runoff Depth=1.70"
Tc=10.0 min

CN=39/0

3.02 cfs
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Summary for Subcatchment 11S: PDA-1C

Runoff = 0.96 cfs @ 12.28 hrs,  Volume= 0.143 af,  Depth= 1.70"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=9.20"

Area (ac) CN Description
1.010 39 >75% Grass cover, Good, HSG A
1.010 39 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 11S: PDA-1C

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100-Year Rainfall=9.20"

Runoff Area=1.010 ac
Runoff Volume=0.143 af

Runoff Depth=1.70"
Tc=10.0 min

CN=39/0

0.96 cfs
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Summary for Subcatchment 15S: PDA-2 (Impervious)

Runoff = 0.91 cfs @ 12.15 hrs,  Volume= 0.112 af,  Depth= 8.96"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=9.20"

Area (ac) CN Description
0.150 98 Paved parking, HSG A
0.150 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 15S: PDA-2 (Impervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100-Year Rainfall=9.20"

Runoff Area=0.150 ac
Runoff Volume=0.112 af

Runoff Depth=8.96"
Tc=10.0 min

CN=0/98

0.91 cfs



Type III 24-hr  100-Year Rainfall=9.20"Ex-Pr
  Printed  6/26/2019Prepared by Bohler Engineering NJ, LLC

Page 12HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 16S: PDA-2 (Pervious)

Runoff = 1.81 cfs @ 12.57 hrs,  Volume= 0.459 af,  Depth= 1.04"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=9.20"

Area (ac) CN Description
3.700 30 Woods, Good, HSG A
1.610 39 >75% Grass cover, Good, HSG A
5.310 33 Weighted Average
5.310 33 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.9 97 0.0620 0.13 Sheet Flow, A-B

Woods: Light underbrush   n= 0.400   P2= 3.40"
6.6 620 0.0096 1.58 Shallow Concentrated Flow, B-C

Unpaved   Kv= 16.1 fps
19.5 717 Total

Subcatchment 16S: PDA-2 (Pervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100-Year Rainfall=9.20"

Runoff Area=5.310 ac
Runoff Volume=0.459 af

Runoff Depth=1.04"
Flow Length=717'

Tc=19.5 min
CN=33/0

1.81 cfs
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Summary for Pond 1P: Basin #1

Inflow Area = 10.370 ac, 81.00% Impervious,  Inflow Depth = 7.54"    for  100-Year event
Inflow = 52.12 cfs @ 12.16 hrs,  Volume= 6.513 af
Outflow = 0.16 cfs @ 24.36 hrs,  Volume= 0.740 af,  Atten= 100%,  Lag= 732.3 min
Primary = 0.16 cfs @ 24.36 hrs,  Volume= 0.740 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 59.60' @ 24.36 hrs   Surf.Area= 107,416 sf   Storage= 277,625 cf

Plug-Flow detention time= 2,165.3 min calculated for 0.740 af (11% of inflow)
Center-of-Mass det. time= 1,781.8 min ( 2,537.3 - 755.5 )

Volume Invert Avail.Storage Storage Description
#1 56.90' 432,566 cf Basin #1 (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
56.90 97,675 0 0
57.00 98,767 9,822 9,822
58.00 102,067 100,417 110,239
59.00 105,401 103,734 213,973
60.00 108,770 107,086 321,059
61.00 114,245 111,508 432,566

Device Routing     Invert Outlet Devices
#1 Primary 56.80' 15.0"  Round Culvert   

L= 12.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 56.80' / 56.68'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 58.50' 2.5" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 60.00' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 60.30' 100.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.16 cfs @ 24.36 hrs  HW=59.60'  TW=53.68'   (Dynamic Tailwater)
1=Culvert  (Passes 0.16 cfs of 10.46 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.16 cfs @ 4.80 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.90'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: Basin #1

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=10.370 ac
Peak Elev=59.60'

Storage=277,625 cf

52.12 cfs

0.16 cfs
0.16 cfs

0.00 cfs
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Summary for Pond 2P: Basin #2

Inflow Area = 16.900 ac, 69.53% Impervious,  Inflow Depth > 2.62"    for  100-Year event
Inflow = 23.05 cfs @ 12.16 hrs,  Volume= 3.691 af
Outflow = 2.84 cfs @ 13.59 hrs,  Volume= 3.223 af,  Atten= 88%,  Lag= 85.8 min
Primary = 2.84 cfs @ 13.59 hrs,  Volume= 3.223 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 54.30' @ 13.59 hrs   Surf.Area= 38,204 sf   Storage= 80,359 cf

Plug-Flow detention time= 782.2 min calculated for 3.223 af (87% of inflow)
Center-of-Mass det. time= 485.7 min ( 1,612.5 - 1,126.9 )

Volume Invert Avail.Storage Storage Description
#1 52.00' 149,696 cf Basin #2 (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 32,110 0 0
53.00 34,558 33,334 33,334
54.00 37,053 35,806 69,140
55.00 40,912 38,983 108,122
56.00 42,236 41,574 149,696

Device Routing     Invert Outlet Devices
#1 Primary 51.00' 15.0"  Round Culvert   

L= 17.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 51.00' / 50.66'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 52.40' 7.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 54.20' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 54.60' 35.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=2.84 cfs @ 13.59 hrs  HW=54.30'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 2.84 cfs of 12.05 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.63 cfs @ 6.10 fps)
3=Orifice/Grate  (Weir Controls 1.21 cfs @ 1.02 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=52.00'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: Basin #2

Inflow
Outflow
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Secondary

Hydrograph

Time  (hours)
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Inflow Area=16.900 ac
Peak Elev=54.30'

Storage=80,359 cf

23.05 cfs

2.84 cfs
2.84 cfs

0.00 cfs
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Summary for Pond E-LD: Local Depression

Inflow Area = 3.740 ac, 32.35% Impervious,  Inflow Depth = 3.40"    for  100-Year event
Inflow = 7.33 cfs @ 12.15 hrs,  Volume= 1.059 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 58.27' @ 28.20 hrs   Surf.Area= 35,048 sf   Storage= 46,126 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 55.00' 77,509 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
55.00 305 82.0 0 0 305
56.00 6,603 306.0 2,776 2,776 7,224
57.00 17,113 481.0 11,449 14,224 18,191
58.00 29,890 639.0 23,207 37,431 32,284
59.00 51,218 900.0 40,078 77,509 64,258

Device Routing     Invert Outlet Devices
#1 Primary 58.79' 50.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=55.00'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)



Type III 24-hr  100-Year Rainfall=9.20"Ex-Pr
  Printed  6/26/2019Prepared by Bohler Engineering NJ, LLC

Page 18HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Pond E-LD: Local Depression

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=3.740 ac
Peak Elev=58.27'

Storage=46,126 cf

7.33 cfs

0.00 cfs
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Summary for Pond P-LD: PDA-2A (Local Depression)

Inflow Area = 5.460 ac, 2.75% Impervious,  Inflow Depth = 1.26"    for  100-Year event
Inflow = 2.27 cfs @ 12.48 hrs,  Volume= 0.571 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 57.53' @ 26.14 hrs   Surf.Area= 23,421 sf   Storage= 24,889 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 55.00' 74,341 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
55.00 305 82.0 0 0 305
56.00 6,601 306.0 2,775 2,775 7,224
57.00 17,096 481.0 11,440 14,215 18,191
58.00 29,886 639.0 23,195 37,410 32,284
59.00 44,455 776.0 36,930 74,341 47,727

Device Routing     Invert Outlet Devices
#1 Primary 58.79' 50.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=55.00'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond P-LD: PDA-2A (Local Depression)

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

2

1

0

Inflow Area=5.460 ac
Peak Elev=57.53'

Storage=24,889 cf

2.27 cfs

0.00 cfs



Type III 24-hr  100-Year Rainfall=9.20"Ex-Pr
  Printed  6/26/2019Prepared by Bohler Engineering NJ, LLC

Page 21HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Summary for Link 1L: Emergency Spillway

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link 1L: Emergency Spillway
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Summary for Link 2L: Emergency Spillway

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Link L-E1: EDA-1

Inflow Area = 19.640 ac, 3.31% Impervious,  Inflow Depth = 1.01"    for  100-Year event
Inflow = 3.96 cfs @ 12.16 hrs,  Volume= 1.652 af
Primary = 3.96 cfs @ 12.16 hrs,  Volume= 1.652 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link L-E1: EDA-1
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Summary for Link L-E2: EDA-2

Inflow Area = 3.740 ac, 32.35% Impervious,  Inflow Depth = 0.00"    for  100-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link L-E2: EDA-2
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Summary for Link L-P1: PDA-1

Inflow Area = 17.910 ac, 65.61% Impervious,  Inflow Depth > 2.26"    for  100-Year event
Inflow = 3.06 cfs @ 13.55 hrs,  Volume= 3.366 af
Primary = 3.06 cfs @ 13.55 hrs,  Volume= 3.366 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
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Summary for Link L-P2: PDA-2

Inflow Area = 5.460 ac, 2.75% Impervious,  Inflow Depth = 0.00"    for  100-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link L-P2: PDA-2
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B.  Design Calculations  

 

 Emergency Spillway Calculations  

 Infiltration Rate and Basin Drain Time Calculations  

 Recharge Calculations 

 Storm Drain Sizing and Inlet Capacity Check  

 Pipe Capacity Check for Underground Basin 

 Scour Hole Design 

 Township-Specific Requirements Evaluation 

 Sediment Basin Design 

 Low-Impact Development Checklist 

 



 

 

EMERGENCY SPILLWAY CALCULATIONS
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Summary for Pond 1P: Basin #1

Inflow Area = 10.370 ac, 81.00% Impervious,  Inflow Depth = 7.54"    for  100-Year event
Inflow = 52.12 cfs @ 12.16 hrs,  Volume= 6.513 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 59.65' @ 25.10 hrs   Surf.Area= 107,607 sf   Storage= 283,716 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 56.90' 432,566 cf Basin #1 (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
56.90 97,675 0 0
57.00 98,767 9,822 9,822
58.00 102,067 100,417 110,239
59.00 105,401 103,734 213,973
60.00 108,770 107,086 321,059
61.00 114,245 111,508 432,566

Device Routing     Invert Outlet Devices
#1 Primary 56.80' 15.0"  Round Culvert X 0.00   

L= 12.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 56.80' / 56.68'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 58.50' 2.5" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 60.00' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 60.30' 100.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.90'  TW=52.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Orifice/Grate  ( Controls 0.00 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=56.90'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond 1P: Basin #1

Inflow Area = 10.370 ac, 81.00% Impervious,  Inflow Depth = 4.22"    for  10-Year event
Inflow = 29.72 cfs @ 12.15 hrs,  Volume= 3.648 af
Outflow = 22.77 cfs @ 12.34 hrs,  Volume= 3.648 af,  Atten= 23%,  Lag= 11.4 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 22.77 cfs @ 12.34 hrs,  Volume= 3.648 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Starting Elev= 60.30'   Surf.Area= 110,413 sf   Storage= 353,936 cf
Peak Elev= 60.50' @ 12.34 hrs   Surf.Area= 111,524 sf   Storage= 376,454 cf   (22,518 cf above start)

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 32.1 min ( 791.2 - 759.1 )

Volume Invert Avail.Storage Storage Description
#1 56.90' 432,566 cf Basin #1 (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
56.90 97,675 0 0
57.00 98,767 9,822 9,822
58.00 102,067 100,417 110,239
59.00 105,401 103,734 213,973
60.00 108,770 107,086 321,059
61.00 114,245 111,508 432,566

Device Routing     Invert Outlet Devices
#1 Primary 56.80' 15.0"  Round Culvert X 0.00   

L= 12.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 56.80' / 56.68'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 58.50' 2.5" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 60.00' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 60.30' 100.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=60.30'  TW=54.60'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Orifice/Grate  (Passes < 0.21 cfs potential flow)
3=Orifice/Grate  (Passes < 6.45 cfs potential flow)

Secondary OutFlow  Max=22.77 cfs @ 12.34 hrs  HW=60.50'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  (Weir Controls 22.77 cfs @ 1.12 fps)
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Summary for Pond 2P: Basin #2

Inflow Area = 17.090 ac, 68.75% Impervious,  Inflow Depth = 2.09"    for  100-Year event
Inflow = 23.21 cfs @ 12.16 hrs,  Volume= 2.978 af
Outflow = 2.10 cfs @ 14.33 hrs,  Volume= 0.864 af,  Atten= 91%,  Lag= 130.4 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 2.10 cfs @ 14.33 hrs,  Volume= 0.864 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 54.68' @ 14.33 hrs   Surf.Area= 39,690 sf   Storage= 95,364 cf

Plug-Flow detention time= 498.2 min calculated for 0.864 af (29% of inflow)
Center-of-Mass det. time= 285.7 min ( 1,060.1 - 774.5 )

Volume Invert Avail.Storage Storage Description
#1 52.00' 149,696 cf Basin #2 (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 32,110 0 0
53.00 34,558 33,334 33,334
54.00 37,053 35,806 69,140
55.00 40,912 38,983 108,122
56.00 42,236 41,574 149,696

Device Routing     Invert Outlet Devices
#1 Primary 51.00' 15.0"  Round Culvert X 0.00   

L= 17.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 51.00' / 50.66'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 52.40' 7.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 54.20' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 54.60' 35.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=52.00'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Orifice/Grate  ( Controls 0.00 cfs)
3=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=2.10 cfs @ 14.33 hrs  HW=54.68'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  (Weir Controls 2.10 cfs @ 0.72 fps)
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Summary for Pond 2P: Basin #2

Inflow Area = 17.090 ac, 68.75% Impervious,  Inflow Depth = 1.07"    for  10-Year event
Inflow = 11.86 cfs @ 12.16 hrs,  Volume= 1.522 af
Outflow = 9.18 cfs @ 12.35 hrs,  Volume= 1.522 af,  Atten= 23%,  Lag= 11.4 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 9.18 cfs @ 12.35 hrs,  Volume= 1.522 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Starting Elev= 54.60'   Surf.Area= 39,368 sf   Storage= 92,066 cf
Peak Elev= 54.82' @ 12.35 hrs   Surf.Area= 40,227 sf   Storage= 100,921 cf   (8,855 cf above start)

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 31.2 min ( 800.5 - 769.3 )

Volume Invert Avail.Storage Storage Description
#1 52.00' 149,696 cf Basin #2 (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
52.00 32,110 0 0
53.00 34,558 33,334 33,334
54.00 37,053 35,806 69,140
55.00 40,912 38,983 108,122
56.00 42,236 41,574 149,696

Device Routing     Invert Outlet Devices
#1 Primary 51.00' 15.0"  Round Culvert X 0.00   

L= 17.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 51.00' / 50.66'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 52.40' 7.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 54.20' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Secondary 54.60' 35.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=54.60'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

2=Orifice/Grate  (Passes < 1.78 cfs potential flow)
3=Orifice/Grate  (Passes < 9.93 cfs potential flow)

Secondary OutFlow  Max=9.17 cfs @ 12.35 hrs  HW=54.82'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  (Weir Controls 9.17 cfs @ 1.18 fps)
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INFILTRATION RATE AND BASIN DRAIN TIME 

CALCULATIONS



Infiltration Rate and Basin
Drain Time Calculation
Per Darcy's Law Q= K*I*A

K= the hydraulic conductivity of soil in feet per second (fps)
K = tested permeability rate in (inch/hour) / (factor of safety * 12 * 3600)
I = the hydraulic gradient (minimum = 1)
A = The area of infiltration in square feet (sf)
Factor of Safety used  = 3

For Basin #1

The minimum tested permeability rate is 4.7 inch/hour

K = 3.63E-05 ft/s
I(min)= 1
A = 97,675 sf

Q = 3.54 cfs

The total basin storage up to to elevation of 60.30' is 353,936 cf
It would take about 353,936/(3.54 x 3600) = 27.8 hours to drain the entire 
basin volume via infiltration only. 
(This approach is conservative as any discharge from outlet structure 
is ignored.)

For Basin #2

the minimum tested permeability rate is 11.8 inch/hour

K = 9.10E-05 ft/s
I(min)= 1
A = 32,110 sf

Q = 2.92 cfs

The total basin storage upto to elevation of 54.60' is 92,066 cf
It would take about 92,066/(2.92 x 3600) = 8.7 hours to drain the entire 
basin volume via infiltration only. 
(This approach is conservative as any discharge from outlet structure 
is ignored.)



 

 

RECHARGE CALCULATIONS



Annual Groundwater Recharge Analysis (based on GSR-32) Project Name: Grunin

Select Township ↓
Average 
Annual P

(in)
Climatic 
Factor

Description: Toms River, NJ

OCEAN CO., MANCHESTER TWP 47.8 1.53 Analysis Date: 06/13/19

Land
Segment

Area 
(acres) TR-55 Land Cover Soil

Annual
Recharge

(in)

Annual
Recharge

(cu.ft)

Land
Segment

Area 
(acres) TR-55 Land Cover Soil

Annual
Recharge

(in)

Annual
Recharge

(cu.ft)

1             1.86 Impervious areas Lakewood 0.0 -                          1             8.92 Impervious areas Lakewood 0.0 -                          
2             1.07 Open space Lakewood 17.2 66,659                 2             10.27 Open space Lakewood 17.2 639,797               
3             20.45 Woods Lakewood 16.7 1,241,065            3             4.19 Woods Lakewood 16.7 254,282               
4             0 Open space Keyport - - 4             0 Open space Woodstown - -
5             0 Gravel, dirt Keyport - - 5             0 brush Adelphia - -
6             0 Woods-grass combination Keyport - - 6             0 Brush Adelphia - -
7             0 brush Adrian - - 7             0 Brush Adelphia - -
8             0 brush Adelphia - - 8             0 Brush Adelphia Variant - -
9             0 brush Adelphia - - 9             0 Brush Adelphia - -

10           0 brush Adelphia - - 10           0 Brush Abbottstown - -
11           0 Brush Abbottstown - - 11           0 Brush Abbottstown - -
12           0 Brush Abbottstown - - 12           0 Brush Abbottstown - -
13           0 Brush Abbottstown - - 13           0 Brush Abbottstown - -
14           0 Brush Abbottstown - - 14           0 Brush Abbottstown - -
15           0 Brush Abbottstown - - 15           0 Brush Abbottstown - -

Total  = 23.4

Total
Annual

Recharge
(in)

Total
Annual

Recharge
(cu-ft)

Total  = 23.4

Total
Annual

Recharge
(in)

Total
Annual

Recharge
(cu.ft)

15.4 1,307,724            10.5 894,079               

Procedure to fill the Pre-Development and Post-Development Conditions Tables % of Pre-Developed Annual Recharge to Preserve = 100%

Total
Impervious
Area (sq.ft) 388,555               

For each land segment, first enter the area, then select TR-55 Land Cover, then select Soil.  Start from the top of the table
Post-Development Annual Recharge Deficit= 413,645 (cubic feet)

and proceed downward. Don't leave blank rows (with A=0) in between your segment entries. Rows with A=0 will not be

displayed or used in calculations. For impervious areas outside of standard lots select "Impervious Areas" as the Land Cover. RWC= 2.66 (in) DRWC= 0.87 (in)

Soil type for impervious areas are only required if an infiltration facility will be built within these areas. ERWC = 0.62 (in) EDRWC= 0.20 (in)

Pre-Developed Conditions Post-Developed Conditions

Recharge Efficiency Parameters Calculations (area averages)

Annual Recharge Requirements Calculation ↓

New Jersey
Groundwater 
Recharge
Spreadsheet
Version 2.0
November 2003

jzhang
Callout
This is the annual recharge deficit for the proposed development.

jzhang
Text Box
Areas within EDA-1 and EDA-2 were calculated under the existing condition, similarly areas within PDA-1 and PDA-2 were calculated under the proposed condition.

jzhang
Callout
Toms River is not listed in the table, Manchester Twp. is used.



Project Name Description Analysis Date BMP or LID Type

Recharge BMP Input Parameters Root Zone Water capacity Calculated Parameters Recharge Design Parameters
Parameter Symbol Value Unit Parameter Symbol Value Unit Parameter Symbol Value Unit

BMP Area ABMP 97675.0 sq.ft
Empty Portion
of RWC under Post-D 
Natural Recharge

ERWC 0.48 in Inches of Runoff 
to capture Qdesign 0.32 in

BMP Effective Depth, 
this is the design variable dBMP 0.9 in ERWC Modified to 

consider dEXC EDRWC 0.00 in Inches of Rainfall
to capture Pdesign 0.42 in

Upper level of the BMP
surface (negative if above 
ground)

dBMPu 12.0 in
Empty Portion
of RWC under Infilt. 
BMP

RERWC 0.00 in Recharge Provided
Avg. over Imp. Area 18.5 in

Depth of lower surface of 
BMP, must be>=dBMPu dEXC 48.0 in Runoff Captured

Avg. over imp. Area 18.5 in

Post-development Land 
Segment Location of BMP ,
Input Zero if Location is distributed 
or undetermined

SegBMP 2 unitless

BMP Calculated Size Parameters CALCULATION CHECK MESSAGES
ABMP/Aimp Aratio 0.36 unitless Volume Balance-> OK
BMP Volume VBMP 7,180          cu.ft dBMP Check---> OK

Parameters from Annual Recharge Worksheet System Performance Calculated Parameters dEXC Check---> OK
Post-D Deficit Recharge
(or desired recharge 
volume)

Vdef 413,645      cu.ft Annual BMP Recharge 
Volume 413,645     cu.ft

BMP Location---> OK

Post-D Impervious Area
(or target Impervious Area) Aimp 268,330 sq.ft Avg BMP Recharge

Efficiency 100.0%
Represents
% Infiltration
Recharged OTHER NOTES

Root Zone Water Capacity RWC 2.05 in %Rainfall 
became Runoff 78.3% % Pdesign is accurate only after BMP dimensions are updated to make rech volume= deficit volume. The portion

RWC Modified to 
consider dEXC DRWC 0.00 in %Runoff 

Infiltrated 49.4% % of BMP infiltration prior to filling and the area occupied by BMP are ignored in these calculations. Results are

Climatic Factor C-factor 1.53 no units %Runoff 
Recharged 34.1% % sensetive to dBMP, make sure dBMP selected is small enough for BMP to empty in less than 3 days. For land

Average Annual P Pavg 47.8 in %Rainfall 
Recharged 26.7% % Segment Location of BMP if you select "impervious areas" RWC will be minimal but not zero as determined by

Recharge Requirement
over Imp. Area dr 12.8 in

the soil type and a shallow root zone for this Land Cover allowing consideration of lateral flow and other losses.

How to solve for different recharge volumes: By default the spreadsheet assigns the values of total deficit recharge volume "Vdef" and total proposed impervious area "Aimp" from the "Annual Recharge" sheet to "Vdef" 
and "Aimp" on this page. This allows solution for a single BMP to handle the entire recharge requirement assuming the runoff from entire impervious area is available to the BMP. 
To solve for a smaller BMP or a LID-IMP to recharge only part of the recharge requirement, set Vdef to your target value and Aimp to impervious area directly connected to your infiltration facility and then solve for ABMP or 
dBMP. To go back to the default configuration clik the "Default Vdef & Aimp" button.

06/13/19Grunin Toms River, NJ

jzhang
Callout
The proposed Basin #1 is sufficient to satisfy the groundwater recharge requirement for the entire site, the calculated required depth is only 0.9 inch, while proposed Basin #1 has a recharge depth about 58.50-56.90 = 1.6' or 19.2 inches.  OK



 

 

STORM DRAIN SIZING CALCULATIONS



Stormwater Collection System Calculations

Project: Grunin Properties - Proposed Retail Development Computed By: AJH NOTES:
Job #: JM170508 Checked By: JZ 1) Design method used is Rational Method
Location: Toms River/Manchester Date: 6/13/2019 2) "B1" denotes existing structure.
Design Storm: 25 year 2) Refer to Weighted Runoff Coefficient table

 for calculation of incremental areas and C values

SUBCATCHMENT 
AREA

CUMULATIVE I PIPING INPUT PIPING DATA

FROM TO Area (Acres) "C" A x C  Ac A x C (acres)
Tc to Inlet 

(min)
Tc in Pipe 

(min.)
Final Tc 

(min)
(In/Hr)

Q to Inlet 
(CFS)

Q cum. 
for Pipe 
(CFS)

Dia. (In)
Length 

(Ft)
Man. "n"

Slope 
(%)

Pipe 
Capacity 

(cfs)

Pipe 
Velocity 

(fps)
Drainage System 

B1 B2 0.00 Ac. 0.99 0.00 0.00 10.00 0.24 10.00 6.60 0.00 0.00 15 65 0.013 0.75 5.59 4.56
B2 B3 0.52 Ac. 0.66 0.34 0.34 10.00 0.45 10.24 6.60 2.24 2.24 15 123 0.013 0.75 5.59 4.56
B3 B4 0.00 Ac. 0.99 0.00 0.34 10.00 0.42 10.69 6.50 0.00 2.21 15 114 0.013 0.75 5.59 4.56
B4 B5 0.34 Ac. 0.86 0.29 0.63 10.00 0.63 11.11 6.40 1.86 4.03 15 171 0.013 0.75 5.59 4.56

B-RD B5 1.00 Ac. 0.99 1.17 1.17 10.00 0.10 10.00 6.60 7.72 7.72 18 57 0.013 1.00 10.50 5.94
B5 B6 0.29 Ac. 0.94 0.27 2.07 10.00 0.09 11.74 6.30 1.70 13.04 18 48 0.013 2.15 15.40 8.72

B7 B8 0.61 Ac. 0.60 0.37 0.37 10.00 0.58 10.00 6.60 2.44 2.44 15 115 0.013 0.40 4.08 3.33
B8 B9 0.24 Ac. 0.77 0.18 0.55 10.00 0.53 10.58 6.50 1.17 3.58 15 105 0.013 0.40 4.08 3.33
B9 B10 0.36 Ac. 0.57 0.21 0.76 10.00 0.18 11.11 6.40 1.34 4.86 18 41 0.013 0.40 6.64 3.76

B10 B11 0.10 Ac. 0.99 0.10 0.86 10.00 0.46 11.29 6.40 0.64 5.50 18 103 0.013 0.40 6.64 3.76
B11 B12 0.11 Ac. 0.99 0.11 0.97 10.00 0.18 11.75 6.30 0.69 6.11 18 41 0.013 0.40 6.64 3.76

PIPE SECTION INCREMENTAL TIME OF CONCENTRATION PEAK RUNOFF



 

 

PIPE CAPACITY CHECK FOR UNDERGROUND BASIN



RIDGE
RIDGE

RID
GE

RIDGE
RIDGE

RIDGE

FFE=63.30

FFE=62.75

SPP-6SSPP-5S

SPP-7S

62

61

62

62

62

62

61

61

61

62

62

62 61 60 59 58 57

56

56

60
61

62

61

59
59

58

57

57
58

60

61 61

61 61

61

61

61

62
57 56

61

61

61

6262

62 6262

62

62

6262

62

62

62

62

61 61

62

62

59

59

60

61
60

61

58

57
56.9

RIDGE

61

63
62

6158 6059

59

61
60

59

61
60

APPROXIMATE LOCATION OF

EXISTING PINE SNAKE DEN

VA
N

VA
N

VA
N

P
R

O
P

.

P
A

D
 
'
B

'

4
,
8

0
0

 
S

F

PROP.

PAD 'A'

9,322 SF

D

D

D

ahaupin
Text Box
Pipe Capacity Check for Underground Basin

ahaupin
Text Box
RUN #3

ahaupin
Text Box
RUN #2

ahaupin
Text Box
RUN #1

ahaupin
Text Box
The total drainage area to RUN #1 is 2.415 ac.(worst case)The total drainage area to RUN #2 is 2.104 ac. The total drainage area to RUN #3 is 1.674 ac.The pipe capacity for RUN #1 is checked.



1S

Run #1 (Impervious)

1P

24 inch pipe

Routing Diagram for Inlet Capacity RUN#1
Prepared by Bohler Engineering NJ, LLC,  Printed 6/18/2019

HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Type III 24-hr  100-Year Rainfall=9.20"Inlet Capacity RUN#1
  Printed  6/18/2019Prepared by Bohler Engineering NJ, LLC

Page 2HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Run #1 (Impervious)

Runoff = 14.61 cfs @ 12.15 hrs,  Volume= 1.803 af,  Depth= 8.96"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-Year Rainfall=9.20"

Area (ac) CN Description
2.415 98 Paved parking, HSG A
2.415 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 1S: Run #1 (Impervious)

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
100-Year Rainfall=9.20"

Runoff Area=2.415 ac
Runoff Volume=1.803 af

Runoff Depth=8.96"
Tc=10.0 min

CN=0/98

14.61 cfs



Type III 24-hr  100-Year Rainfall=9.20"Inlet Capacity RUN#1
  Printed  6/18/2019Prepared by Bohler Engineering NJ, LLC

Page 3HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Summary for Pond 1P: 24 inch pipe

Inflow Area = 2.415 ac,100.00% Impervious,  Inflow Depth = 8.96"    for  100-Year event
Inflow = 14.61 cfs @ 12.15 hrs,  Volume= 1.803 af
Outflow = 14.61 cfs @ 12.16 hrs,  Volume= 1.768 af,  Atten= 0%,  Lag= 0.1 min
Primary = 14.61 cfs @ 12.16 hrs,  Volume= 1.768 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 59.96' @ 12.16 hrs   Surf.Area= 70 sf   Storage= 1,592 cf

Plug-Flow detention time= 24.9 min calculated for 1.768 af (98% of inflow)
Center-of-Mass det. time= 12.0 min ( 761.3 - 749.4 )

Volume Invert Avail.Storage Storage Description
#1 56.91' 1,385 cf 24.0"  Round Pipe Storage

L= 441.0'  S= 0.0010 '/'
#2 57.00' 245 cf 4.00'W x 3.50'L x 3.50'H Prismatoid  x 5

1,630 cf Total Available Storage

Device Routing     Invert Outlet Devices
#1 Primary 56.91' 24.0"  Round Culvert   

L= 12.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 56.91' / 56.90'   S= 0.0008 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Primary OutFlow  Max=14.61 cfs @ 12.16 hrs  HW=59.96'  TW=59.36'   (Fixed TW Elev= 59.36')
1=Culvert  (Inlet Controls 14.61 cfs @ 4.65 fps)

jzhang
Callout
WATER ELEVATION IS BELOW GRATE ELEVATION

jzhang
Rectangle

jzhang
Callout
50-YEAR WATER ELEVATION IN BASIN #1 IS USED FOR TAIL WATER



Type III 24-hr  100-Year Rainfall=9.20"Inlet Capacity RUN#1
  Printed  6/18/2019Prepared by Bohler Engineering NJ, LLC

Page 4HydroCAD® 10.00-23  s/n 02612  © 2018 HydroCAD Software Solutions LLC

Pond 1P: 24 inch pipe

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=2.415 ac
Peak Elev=59.96'
Storage=1,592 cf

24.0"
Round Culvert

n=0.013
L=12.0'

S=0.0008 '/'

14.61 cfs
14.61 cfs



 

 

SCOUR HOLE DESIGN



Date:
Project:

Project No:

35 Technology Drive, Warren, NJ 07059 Calculated By: AJH
(908) 668-8300 Checked By: JZ

Scour Hole # 1

Design Parameters:
Design Storm Flow for 25 Year, Q  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.94 cfs
Vertical Dimension of Outlet Pipe, D o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 in
Horizontal Dimension of Outlet Pipe, W o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 in
Tailwater Depth, TW 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.40 ft
Scour Hole Depth, y  (1/2 D o  or D o ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 in

Apron Dimension Calculations:
Minimum Bottom Width, W 1  = 2W o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W 1  = 4.00 ft
Minimum Bottom Length, L 1  = 3D o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L 1  = 6.00 ft
Minimum Top Width (max side slope of 3:1) , W 2 . . . . . . . . . . . . . . . . . . . . . . . . W 2  = 10.00 ft
Minimum Top Length (max side slope of 3:1) , L 2 . . . . . . . . . . . . . . . . . . . . . . . . L 2  = 12.00 ft

Rip Rap Stone Size Calculations:
Unit Dicharge, q  = Q/D o  =

 Case I:   y  = 1/2 D o

0.0125 q 1.33

TW
Apron Thickness, TH  = 2×d 50  with filter fabric . . . . . . . . . . . . . . . . . . . . . TH = 12 in

 Case II:   y  = D o

0.0082 q 1.33

TW
Apron Thickness, TH  = 2×d 50  with filter fabric . . . . . . . . . . . . . . . . . . . . . . .

1.
2.
3.
4.

5.

6.

7.
a.

b.

Footnote:

to avoid inviting turbulent flow from a sudden depression in the waterway.
If the flow in the waterway is greater than the flow from the proposed outlet, the rip-rap used to construct the
scour hole should be sized based on the greater flow value according to the standard rip-rap.

1. Tailwater depth shall be the 2 year storm if discharging into a detention basin. For areas where tailwater cannot be computed, use TW  = 0.2D o . 

The thickness of the rip-rap apron may be two (2) times the median stone diameter provided that the apron is 
constructed on a bedding of four (4) inches of 3/4 inch clean stone on approved filter fabric material.
Rip-rap and filter fabric shall meet the standards of the governing Soil Conservation District as well as the
requirements of the local municipality.
Where the scour hole is to be placed within an existing or proposed waterway:

The scour hole sidewalls should be eliminated to maintain a smooth hydraulic line along the waterway bottom

Notes:
The side slopes shall be 3:1 or flatter.
The bottom grade shall be 0.0% (level).
There shall be no overfall at the end of the apron or at the end of the culvert.
Fifty (50) percent by weight of the rip-rap mixture shall be smaller than the median size stone designated as d50.
The largest stone size in the mixture shall be 1.5 times the d50 size. The rip-rap shall be reasonably well graded.

6 in

Median Stone, d 50  = =

6/13/2019
Grunin

JM170508

Conduit Outlet Protection Calculations

5.47 cfs per foot

Median Stone, d 50  = = 3.59 in Therefore, use d50 =



Date:
Project:

Project No:

35 Technology Drive, Warren, NJ 07059 Calculated By: AJH
(908) 668-8300 Checked By: JZ

Scour Hole # 2

Design Parameters:
Design Storm Flow for 25 Year, Q  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.96 cfs
Vertical Dimension of Outlet Pipe, D o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 in
Horizontal Dimension of Outlet Pipe, W o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 in
Tailwater Depth, TW 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.40 ft
Scour Hole Depth, y  (1/2 D o  or D o ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 in

Apron Dimension Calculations:
Minimum Bottom Width, W 1  = 2W o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W 1  = 4.00 ft
Minimum Bottom Length, L 1  = 3D o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L 1  = 6.00 ft
Minimum Top Width (max side slope of 3:1) , W 2 . . . . . . . . . . . . . . . . . . . . . . . . W 2  = 10.00 ft
Minimum Top Length (max side slope of 3:1) , L 2 . . . . . . . . . . . . . . . . . . . . . . . . L 2  = 12.00 ft

Rip Rap Stone Size Calculations:
Unit Dicharge, q  = Q/D o  =

 Case I:   y  = 1/2 D o

0.0125 q 1.33

TW
Apron Thickness, TH  = 2×d 50  with filter fabric . . . . . . . . . . . . . . . . . . . . . TH = 12 in

 Case II:   y  = D o

0.0082 q 1.33

TW
Apron Thickness, TH  = 2×d 50  with filter fabric . . . . . . . . . . . . . . . . . . . . . . .

1.
2.
3.
4.

5.

6.

7.
a.

b.

Footnote:

to avoid inviting turbulent flow from a sudden depression in the waterway.
If the flow in the waterway is greater than the flow from the proposed outlet, the rip-rap used to construct the
scour hole should be sized based on the greater flow value according to the standard rip-rap.

1. Tailwater depth shall be the 2 year storm if discharging into a detention basin. For areas where tailwater cannot be computed, use TW  = 0.2D o . 

The thickness of the rip-rap apron may be two (2) times the median stone diameter provided that the apron is 
constructed on a bedding of four (4) inches of 3/4 inch clean stone on approved filter fabric material.
Rip-rap and filter fabric shall meet the standards of the governing Soil Conservation District as well as the
requirements of the local municipality.
Where the scour hole is to be placed within an existing or proposed waterway:

The scour hole sidewalls should be eliminated to maintain a smooth hydraulic line along the waterway bottom

Notes:
The side slopes shall be 3:1 or flatter.
The bottom grade shall be 0.0% (level).
There shall be no overfall at the end of the apron or at the end of the culvert.
Fifty (50) percent by weight of the rip-rap mixture shall be smaller than the median size stone designated as d50.
The largest stone size in the mixture shall be 1.5 times the d50 size. The rip-rap shall be reasonably well graded.

6 in

Median Stone, d 50  = =

6/13/2019
Grunin

JM170508

Conduit Outlet Protection Calculations

6.48 cfs per foot

Median Stone, d 50  = = 4.50 in Therefore, use d50 =



Date:
Project:

Project No:

35 Technology Drive, Warren, NJ 07059 Calculated By: AJH
(908) 668-8300 Checked By: JZ

Scour Hole # 3

Design Parameters:
Design Storm Flow for 25 Year, Q  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.85 cfs
Vertical Dimension of Outlet Pipe, D o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 in
Horizontal Dimension of Outlet Pipe, W o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 in
Tailwater Depth, TW 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.40 ft
Scour Hole Depth, y  (1/2 D o  or D o ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 in

Apron Dimension Calculations:
Minimum Bottom Width, W 1  = 2W o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W 1  = 4.00 ft
Minimum Bottom Length, L 1  = 3D o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L 1  = 6.00 ft
Minimum Top Width (max side slope of 3:1) , W 2 . . . . . . . . . . . . . . . . . . . . . . . . W 2  = 10.00 ft
Minimum Top Length (max side slope of 3:1) , L 2 . . . . . . . . . . . . . . . . . . . . . . . . L 2  = 12.00 ft

Rip Rap Stone Size Calculations:
Unit Dicharge, q  = Q/D o  =

 Case I:   y  = 1/2 D o

0.0125 q 1.33

TW
Apron Thickness, TH  = 2×d 50  with filter fabric . . . . . . . . . . . . . . . . . . . . . TH = 12 in

 Case II:   y  = D o

0.0082 q 1.33

TW
Apron Thickness, TH  = 2×d 50  with filter fabric . . . . . . . . . . . . . . . . . . . . . . .

1.
2.
3.
4.

5.

6.

7.
a.

b.

Footnote:

6/13/2019

JM170508

Conduit Outlet Protection Calculations

Grunin

7.43 cfs per foot

=

Therefore, use

Where the scour hole is to be placed within an existing or proposed waterway:

The side slopes shall be 3:1 or flatter.

= 5.40 in

constructed on a bedding of four (4) inches of 3/4 inch clean stone on approved filter fabric material.

Fifty (50) percent by weight of the rip-rap mixture shall be smaller than the median size stone designated as d50.

1. Tailwater depth shall be the 2 year storm if discharging into a detention basin. For areas where tailwater cannot be computed, use TW  = 0.2D o . 

Median Stone, d 50  =

Median Stone, d 50  =

to avoid inviting turbulent flow from a sudden depression in the waterway.

d50 =

The scour hole sidewalls should be eliminated to maintain a smooth hydraulic line along the waterway bottom

scour hole should be sized based on the greater flow value according to the standard rip-rap.
If the flow in the waterway is greater than the flow from the proposed outlet, the rip-rap used to construct the

Notes:

requirements of the local municipality.

6 in

The thickness of the rip-rap apron may be two (2) times the median stone diameter provided that the apron is 

The bottom grade shall be 0.0% (level).
There shall be no overfall at the end of the apron or at the end of the culvert.

The largest stone size in the mixture shall be 1.5 times the d50 size. The rip-rap shall be reasonably well graded.

Rip-rap and filter fabric shall meet the standards of the governing Soil Conservation District as well as the



Date:
Project:

Project No:

35 Technology Drive, Warren, NJ 07059 Calculated By: AJH
(908) 668-8300 Checked By: JZ

Scour Hole # 4

Design Parameters:
Design Storm Flow for 25 Year, Q  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.62 cfs
Vertical Dimension of Outlet Pipe, D o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 in
Horizontal Dimension of Outlet Pipe, W o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 in
Tailwater Depth, TW 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.30 ft
Scour Hole Depth, y  (1/2 D o  or D o ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 in

Apron Dimension Calculations:
Minimum Bottom Width, W 1  = 2W o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W 1  = 3.00 ft
Minimum Bottom Length, L 1  = 3D o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L 1  = 4.50 ft
Minimum Top Width (max side slope of 3:1) , W 2 . . . . . . . . . . . . . . . . . . . . . . . . W 2  = 7.50 ft
Minimum Top Length (max side slope of 3:1) , L 2 . . . . . . . . . . . . . . . . . . . . . . . . L 2  = 9.00 ft

Rip Rap Stone Size Calculations:
Unit Dicharge, q  = Q/D o  =

 Case I:   y  = 1/2 D o

0.0125 q 1.33

TW
Apron Thickness, TH  = 2×d 50  with filter fabric . . . . . . . . . . . . . . . . . . . . . TH = 12 in

 Case II:   y  = D o

0.0082 q 1.33

TW
Apron Thickness, TH  = 2×d 50  with filter fabric . . . . . . . . . . . . . . . . . . . . . . .

1.
2.
3.
4.

5.

6.

7.
a.

b.

Footnote:

to avoid inviting turbulent flow from a sudden depression in the waterway.
If the flow in the waterway is greater than the flow from the proposed outlet, the rip-rap used to construct the
scour hole should be sized based on the greater flow value according to the standard rip-rap.

1. Tailwater depth shall be the 2 year storm if discharging into a detention basin. For areas where tailwater cannot be computed, use TW  = 0.2D o . 

The thickness of the rip-rap apron may be two (2) times the median stone diameter provided that the apron is 
constructed on a bedding of four (4) inches of 3/4 inch clean stone on approved filter fabric material.
Rip-rap and filter fabric shall meet the standards of the governing Soil Conservation District as well as the
requirements of the local municipality.
Where the scour hole is to be placed within an existing or proposed waterway:

The scour hole sidewalls should be eliminated to maintain a smooth hydraulic line along the waterway bottom

Notes:
The side slopes shall be 3:1 or flatter.
The bottom grade shall be 0.0% (level).
There shall be no overfall at the end of the apron or at the end of the culvert.
Fifty (50) percent by weight of the rip-rap mixture shall be smaller than the median size stone designated as d50.
The largest stone size in the mixture shall be 1.5 times the d50 size. The rip-rap shall be reasonably well graded.

6 in

Median Stone, d 50  = =

6/13/2019
Grunin

JM170508

Conduit Outlet Protection Calculations

3.75 cfs per foot

Median Stone, d 50  = = 2.90 in Therefore, use d50 =



Date:
Project:

Project No:

35 Technology Drive, Warren, NJ 07059 Calculated By: AJH
(908) 668-8300 Checked By: JZ

Scour Hole # 5

Design Parameters:
Design Storm Flow for 25 Year, Q  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.97 cfs
Vertical Dimension of Outlet Pipe, D o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 in
Horizontal Dimension of Outlet Pipe, W o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 in
Tailwater Depth, TW 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.30 ft
Scour Hole Depth, y  (1/2 D o  or D o ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 in

Apron Dimension Calculations:
Minimum Bottom Width, W 1  = 2W o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W 1  = 3.00 ft
Minimum Bottom Length, L 1  = 3D o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L 1  = 4.50 ft
Minimum Top Width (max side slope of 3:1) , W 2 . . . . . . . . . . . . . . . . . . . . . . . . W 2  = 7.50 ft
Minimum Top Length (max side slope of 3:1) , L 2 . . . . . . . . . . . . . . . . . . . . . . . . L 2  = 9.00 ft

Rip Rap Stone Size Calculations:
Unit Dicharge, q  = Q/D o  =

 Case I:   y  = 1/2 D o

0.0125 q 1.33

TW
Apron Thickness, TH  = 2×d 50  with filter fabric . . . . . . . . . . . . . . . . . . . . . TH = 18 in

 Case II:   y  = D o

0.0082 q 1.33

TW
Apron Thickness, TH  = 2×d 50  with filter fabric . . . . . . . . . . . . . . . . . . . . . . .

1.
2.
3.
4.

5.

6.

7.
a.

b.

Footnote:

to avoid inviting turbulent flow from a sudden depression in the waterway.
If the flow in the waterway is greater than the flow from the proposed outlet, the rip-rap used to construct the
scour hole should be sized based on the greater flow value according to the standard rip-rap.

1. Tailwater depth shall be the 2 year storm if discharging into a detention basin. For areas where tailwater cannot be computed, use TW  = 0.2D o . 

The thickness of the rip-rap apron may be two (2) times the median stone diameter provided that the apron is 
constructed on a bedding of four (4) inches of 3/4 inch clean stone on approved filter fabric material.
Rip-rap and filter fabric shall meet the standards of the governing Soil Conservation District as well as the
requirements of the local municipality.
Where the scour hole is to be placed within an existing or proposed waterway:

The scour hole sidewalls should be eliminated to maintain a smooth hydraulic line along the waterway bottom

Notes:
The side slopes shall be 3:1 or flatter.
The bottom grade shall be 0.0% (level).
There shall be no overfall at the end of the apron or at the end of the culvert.
Fifty (50) percent by weight of the rip-rap mixture shall be smaller than the median size stone designated as d50.
The largest stone size in the mixture shall be 1.5 times the d50 size. The rip-rap shall be reasonably well graded.

9 in

Median Stone, d 50  = =

6/13/2019
Grunin

JM170508

Conduit Outlet Protection Calculations

8.65 cfs per foot

Median Stone, d 50  = = 8.81 in Therefore, use d50 =



Date:
Project:

Project No:

35 Technology Drive, Warren, NJ 07059 Calculated By: AJH
(908) 668-8300 Checked By: JZ

Scour Hole # 6

Design Parameters:
Design Storm Flow for 25 Year, Q  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.93 cfs
Vertical Dimension of Outlet Pipe, D o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 in
Horizontal Dimension of Outlet Pipe, W o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 in
Tailwater Depth, TW 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.30 ft
Scour Hole Depth, y  (1/2 D o  or D o ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 in

Apron Dimension Calculations:
Minimum Bottom Width, W 1  = 2W o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W 1  = 3.00 ft
Minimum Bottom Length, L 1  = 3D o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L 1  = 4.50 ft
Minimum Top Width (max side slope of 3:1) , W 2 . . . . . . . . . . . . . . . . . . . . . . . . W 2  = 7.50 ft
Minimum Top Length (max side slope of 3:1) , L 2 . . . . . . . . . . . . . . . . . . . . . . . . L 2  = 9.00 ft

Rip Rap Stone Size Calculations:
Unit Dicharge, q  = Q/D o  =

 Case I:   y  = 1/2 D o

0.0125 q 1.33

TW
Apron Thickness, TH  = 2×d 50  with filter fabric . . . . . . . . . . . . . . . . . . . . . TH = 12 in

 Case II:   y  = D o

0.0082 q 1.33

TW
Apron Thickness, TH  = 2×d 50  with filter fabric . . . . . . . . . . . . . . . . . . . . . . .

1.
2.
3.
4.

5.

6.

7.
a.

b.

Footnote:

to avoid inviting turbulent flow from a sudden depression in the waterway.
If the flow in the waterway is greater than the flow from the proposed outlet, the rip-rap used to construct the
scour hole should be sized based on the greater flow value according to the standard rip-rap.

1. Tailwater depth shall be the 2 year storm if discharging into a detention basin. For areas where tailwater cannot be computed, use TW  = 0.2D o . 

The thickness of the rip-rap apron may be two (2) times the median stone diameter provided that the apron is 
constructed on a bedding of four (4) inches of 3/4 inch clean stone on approved filter fabric material.
Rip-rap and filter fabric shall meet the standards of the governing Soil Conservation District as well as the
requirements of the local municipality.
Where the scour hole is to be placed within an existing or proposed waterway:

The scour hole sidewalls should be eliminated to maintain a smooth hydraulic line along the waterway bottom

Notes:
The side slopes shall be 3:1 or flatter.
The bottom grade shall be 0.0% (level).
There shall be no overfall at the end of the apron or at the end of the culvert.
Fifty (50) percent by weight of the rip-rap mixture shall be smaller than the median size stone designated as d50.
The largest stone size in the mixture shall be 1.5 times the d50 size. The rip-rap shall be reasonably well graded.

6 in

Median Stone, d 50  = =

6/13/2019
Grunin

JM170508

Conduit Outlet Protection Calculations

3.95 cfs per foot

Median Stone, d 50  = = 3.11 in Therefore, use d50 =



 

 

TOWNSHIP-SPECIFIC REQUIREMENTS EVALUATION



There are several requirements for the detention and retention facilities design per Toms River and Manchester 
Township ordinance. 
 
Per Township of Manchester: 
 

 Only one half (0.5) of the area devoted to the detention or retention facilities shall be considered non-
impervious.   
- In this design, the 50% of the basin Area is considered as impervious area (with a CN number of 98)  

         
          SATISFIED 
 

 Retention facilities shall be required to provide one hundred (100%) percent storage capacity for the fifty 
(50) year storm. 
- In this design, all basins are designed so that the 100-year storm event can be managed. 

            
           SATISFIED  
 
Per Township of Toms River: 
 

 For detention facilities, the design storm frequency shall be 24 hours storm with return period not less than 
50 years for the tributary area not exceeding 50 acres. 
- In this design, the tributary drainage area to any of the basin is less than 50 acres, and all stormwater 

management basins are designed with Type III 24-hr storm up to the 100-year storm event. 
      
           SATISFIED 

 For retention facilities, the required capacity must be doubled. 
- In this design, there is no retention facilities proposed in the Township of Toms River. 

  
        SATISFIED 



 

 

SEDIMENT BASIN DESIGN



jzhang
Text Box
AREA TRIBUTARY TO SEDIEMNT BASIN #1 = 7.28 AC.ASSUMING 80% IMPERVIOUS AREA  = 5.82 AC.                    20% PERVIOUS AREA  = 1.46 AC.

jzhang
Text Box
SEDIEMNT BASIN #1BOTTOM ELEV. = 51.00

jzhang
Text Box
SEDIEMNT BASIN #2BOTTOM ELEV. = 50.00

jzhang
Text Box
AREA TRIBUTARY TO SEDIEMNT BASIN #2 = 3.67 AC.ASSUMING 80% IMPERVIOUS AREA  = 2.94 AC.                    20% PERVIOUS AREA  = 0.73 AC.



Date: 11/22/2017
Project: TOMES RIVER

Project No: JM170508

35 Technology Drive, Warren, NJ 07059 Calculated By: JZ
(908) 668-8300 Checked By: GD

Sediment Basin # 1

TRAP EFFICIENCY METHOD:
Sediment type: Sand (Type A)

Trap efficiency value: 80%

Curve used: (see Curve 26-1) Median Grained Curve

Ratio of capacity to annual inflow (C/I): (see Curve 26-1) 0.0600

Average annual surface runoff (R): (see Figure 26-1) 25.0 in

Watershed area (A): 7.28 Ac.

Avergae annual surface runoff, I = R × A   = 15.17 Ac ft
    12

Total capacity, C = I × C/I  = 0.91 Ac ft

SEDIMENT STORAGE CAPACITY METHOD:
1. DETEMINE VOLUME FOR SEDIMENT STORAGE USING METHOD 2

   a.  Determine drainage area, DA, and average annual erosion, A:

Drainage area, (DA): 7.28 Ac.

Land use type: Construction areas
Average annual erosion, (A): 50.0 ton/ac/yr

(DA) × (A) = 364 tons/yr

   b.  Determine delivery rate, DR:

Watershed area (A): 0.01 sq mi

Sediment delivery ratio: (refer to Curve 26-2) Sandy

DR = (refer to Curve 26-2) 37%

   c.  Determine sediment density, :

Soil texture: (refer to Table 26-1) Sand, aerated
 = 92.5 lbs/cf

   d.  Determine the minimum volume for sediment storage for the planned life of the structure:

V = (DA) (A) (DR) (TE) (1/) (2,000 lbs/ton) (1/43,560 sf/ac) = 0.053 Ac ft

2. Determine the minimum volume for temporary floodway storage:

2-year, 24 hour Rainfall intensity: 3.3 inches

Soil type: Lakewood

Soil group: A

CN: 92

Volume 2-yr design storm: 56,528 CF 1.298 Ac ft

Total volume required (including sediment): 1.351 Ac ft

                 Sediment Storage Capacity Calculations



DETERMINE THE LARGER VOLUME OF THE TWO METHODS:

TOTAL VOLUME REQUIRED: 1.351 Ac ft
or 58,830 CF

DEWATERING:
Trap efficiency value: 50%

Curve: (refer to Curve 26-1) Median Grained Curve

Ratio of capacity to annual inflow, (C/I): (refer to Curve 26-1) 0.0135

Average annual surface runoff, (R): (refer to Figure 26-1) 25.0 in

Watershed area, (A): 7.28 Ac.

Avergae annual surface runoff, I = R × A   = 15.17 Ac ft
    12

Total capacity, C = I × C/I  = 0.20 Ac ft
or 8,919 CF

SEDIMENT BASIN BOTTOM ELEVATION: 51.00

ELEVATION OF SEDIMENT STORAGE: 53.00

THE TOTAL VOLUME FROM 51.00 to 0.68 Ac ft
or 29,713 CF

ELEVATION OF EMERGENCY SPILLWAY: 55.50

THE TOTAL VOLUME FROM 53.00 to 1.10 Ac ft
or 48,076 CF

TOTAL VOLUME OF THE SEDIMENTAL BASIN 1.79 Ac ft
or 77,789 CF

ELEVATION OF 4" DEWATERING ORFICE: 53.00

ELEVATION TOP OF RISER: 54.50

1

ELEVATION AREA (SF) TOTAL VOLUME (CF)
51 12993
52 14842 13918
53 16749 29713
54 18711 47443
55 20731 67164
56 22806 88933

15796

21769

17730

53.00 :

55.50 :

INCR. VOL. (CF)

19721

13918

SEDIMENT BASIN #
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To Sediment Basin #1

1P

Sediment Basin #1

Drainage Diagram for Sediment Basin
Prepared by Bohler Engineering,  Printed 11/22/2017
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Type III 24-hr 2-Year  Rainfall=3.42"Sediment Basin
  Printed  11/22/2017Prepared by Bohler Engineering

Page 2HydroCAD® 9.00  s/n 02612  © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: To Sediment Basin #1

Runoff = 13.72 cfs @ 12.16 hrs,  Volume= 1.650 af,  Depth= 2.72"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-Year  Rainfall=3.42"

Area (ac) CN Description
5.820 98 Paved parking, HSG A
1.460 68 <50% Grass cover, Poor, HSG A
7.280 92 Weighted Average
1.460 68 20.05% Pervious Area
5.820 98 79.95% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 1S: To Sediment Basin #1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr 2-Year
Rainfall=3.42"

Runoff Area=7.280 ac
Runoff Volume=1.650 af

Runoff Depth=2.72"
Tc=10.0 min

CN=68/98

13.72 cfs



Type III 24-hr 2-Year  Rainfall=3.42"Sediment Basin
  Printed  11/22/2017Prepared by Bohler Engineering

Page 3HydroCAD® 9.00  s/n 02612  © 2009 HydroCAD Software Solutions LLC

Summary for Pond 1P: Sediment Basin #1

Inflow Area = 7.280 ac, 79.95% Impervious,  Inflow Depth = 2.72"    for  2-Year event
Inflow = 13.72 cfs @ 12.16 hrs,  Volume= 1.650 af
Outflow = 0.48 cfs @ 17.22 hrs,  Volume= 0.947 af,  Atten= 96%,  Lag= 303.6 min
Primary = 0.48 cfs @ 17.22 hrs,  Volume= 0.947 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 54.47' @ 17.22 hrs   Surf.Area= 19,667 sf   Storage= 56,528 cf

Plug-Flow detention time= 953.3 min calculated for 0.947 af (57% of inflow)
Center-of-Mass det. time= 837.7 min ( 1,610.3 - 772.6 )

Volume Invert Avail.Storage Storage Description
#1 51.00' 88,933 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
51.00 12,993 0 0
52.00 14,842 13,918 13,918
53.00 16,749 15,796 29,713
54.00 18,711 17,730 47,443
55.00 20,731 19,721 67,164
56.00 22,806 21,769 88,933

Device Routing     Invert Outlet Devices
#1 Primary 52.00' 15.0"  Round Culvert   

L= 110.0'   CMP, projecting, no headwall,  Ke= 0.900   
Outlet Invert= 51.60'   S= 0.0036 '/'   Cc= 0.900   n= 0.011   

#2 Device 1 53.00' 4.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 54.50' 15.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.48 cfs @ 17.22 hrs  HW=54.47'   (Free Discharge)
1=Culvert  (Passes 0.48 cfs of 6.34 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.48 cfs @ 5.50 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)



Type III 24-hr 2-Year  Rainfall=3.42"Sediment Basin
  Printed  11/22/2017Prepared by Bohler Engineering

Page 4HydroCAD® 9.00  s/n 02612  © 2009 HydroCAD Software Solutions LLC

Pond 1P: Sediment Basin #1

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=7.280 ac
Peak Elev=54.47'

Storage=56,528 cf

13.72 cfs

0.48 cfs



Date: 11/22/2017
Project: TOMES RIVER

Project No: JM170508

35 Technology Drive, Warren, NJ 07059 Calculated By: JZ
(908) 668-8300 Checked By: GD

Sediment Basin # 2

TRAP EFFICIENCY METHOD:
Sediment type: Sand (Type A)

Trap efficiency value: 80%

Curve used: (see Curve 26-1) Median Grained Curve

Ratio of capacity to annual inflow (C/I): (see Curve 26-1) 0.0600

Average annual surface runoff (R): (see Figure 26-1) 25.0 in

Watershed area (A): 3.67 Ac.

Avergae annual surface runoff, I = R × A   = 7.65 Ac ft
    12

Total capacity, C = I × C/I  = 0.46 Ac ft

SEDIMENT STORAGE CAPACITY METHOD:
1. DETEMINE VOLUME FOR SEDIMENT STORAGE USING METHOD 2

   a.  Determine drainage area, DA, and average annual erosion, A:

Drainage area, (DA): 3.67 Ac.

Land use type: Construction areas
Average annual erosion, (A): 50.0 ton/ac/yr

(DA) × (A) = 184 tons/yr

   b.  Determine delivery rate, DR:

Watershed area (A): 0.01 sq mi

Sediment delivery ratio: (refer to Curve 26-2) Sandy

DR = (refer to Curve 26-2) 40%

   c.  Determine sediment density, :

Soil texture: (refer to Table 26-1) Sand, aerated
 = 92.5 lbs/cf

   d.  Determine the minimum volume for sediment storage for the planned life of the structure:

V = (DA) (A) (DR) (TE) (1/) (2,000 lbs/ton) (1/43,560 sf/ac) = 0.029 Ac ft

2. Determine the minimum volume for temporary floodway storage:

2-year, 24 hour Rainfall intensity: 3.3 inches

Soil type: Lakewood

Soil group: A

CN: 92

Volume 2-yr design storm: 24,632 CF 0.565 Ac ft

Total volume required (including sediment): 0.595 Ac ft

                 Sediment Storage Capacity Calculations

Ocean County



DETERMINE THE LARGER VOLUME OF THE TWO METHODS:

TOTAL VOLUME REQUIRED: 0.595 Ac ft
or 25,910 CF

DEWATERING:
Trap efficiency value: 50%

Curve: (refer to Curve 26-1) Median Grained Curve

Ratio of capacity to annual inflow, (C/I): (refer to Curve 26-1) 0.0135

Average annual surface runoff, (R): (refer to Figure 26-1) 25.0 in

Watershed area, (A): 3.67 Ac.

Avergae annual surface runoff, I = R × A   = 7.65 Ac ft
    12

Total capacity, C = I × C/I  = 0.10 Ac ft
or 4,496 CF

SEDIMENT BASIN BOTTOM ELEVATION: 50.00

ELEVATION OF SEDIMENT STORAGE: 51.00

THE TOTAL VOLUME FROM 50.00 to 0.40 Ac ft
or 17,293 CF

ELEVATION OF EMERGENCY SPILLWAY: 55.50

THE TOTAL VOLUME FROM 51.00 to 1.06 Ac ft
or 46,205 CF

TOTAL VOLUME OF THE SEDIMENTAL BASIN 1.46 Ac ft
or 63,498 CF

ELEVATION OF 4" DEWATERING ORFICE: 51.00

ELEVATION TOP OF RISER: 54.50

2

ELEVATION AREA (SF) TOTAL VOLUME (CF)
50 7087
51 8633 7860
52 10233 17293
53 11889 28354
54 13601 41099
55 15370 55585
56 17196 71868

9433

14486

11061

51.00 :

55.50 :

INCR. VOL. (CF)

12745

16283

7860

SEDIMENT BASIN #



2S

To Sediment Basin #2

2P

Sediment Basin #2

Drainage Diagram for Sediment Basin
Prepared by Bohler Engineering,  Printed 11/22/2017

HydroCAD® 9.00  s/n 02612  © 2009 HydroCAD Software Solutions LLC
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Type III 24-hr 2-Year  Rainfall=3.42"Sediment Basin
  Printed  11/22/2017Prepared by Bohler Engineering

Page 2HydroCAD® 9.00  s/n 02612  © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: To Sediment Basin #2

Runoff = 6.93 cfs @ 12.16 hrs,  Volume= 0.833 af,  Depth= 2.72"

Runoff by SCS TR-20 method, UH=Delmarva, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-Year  Rainfall=3.42"

Area (ac) CN Description
2.940 98 Paved parking, HSG A
0.730 68 <50% Grass cover, Poor, HSG A
3.670 92 Weighted Average
0.730 68 19.89% Pervious Area
2.940 98 80.11% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 2S: To Sediment Basin #2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr 2-Year
Rainfall=3.42"

Runoff Area=3.670 ac
Runoff Volume=0.833 af

Runoff Depth=2.72"
Tc=10.0 min

CN=68/98

6.93 cfs



Type III 24-hr 2-Year  Rainfall=3.42"Sediment Basin
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Summary for Pond 2P: Sediment Basin #2

Inflow Area = 3.670 ac, 80.11% Impervious,  Inflow Depth = 2.72"    for  2-Year event
Inflow = 6.93 cfs @ 12.16 hrs,  Volume= 0.833 af
Outflow = 0.52 cfs @ 14.56 hrs,  Volume= 0.648 af,  Atten= 93%,  Lag= 144.1 min
Primary = 0.52 cfs @ 14.56 hrs,  Volume= 0.648 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 52.68' @ 14.56 hrs   Surf.Area= 11,359 sf   Storage= 24,632 cf

Plug-Flow detention time= 586.8 min calculated for 0.648 af (78% of inflow)
Center-of-Mass det. time= 504.5 min ( 1,277.0 - 772.5 )

Volume Invert Avail.Storage Storage Description
#1 50.00' 71,868 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
50.00 7,087 0 0
51.00 8,633 7,860 7,860
52.00 10,233 9,433 17,293
53.00 11,889 11,061 28,354
54.00 13,601 12,745 41,099
55.00 15,370 14,486 55,585
56.00 17,196 16,283 71,868

Device Routing     Invert Outlet Devices
#1 Primary 50.00' 15.0"  Round Culvert   

L= 122.0'   CMP, projecting, no headwall,  Ke= 0.900   
Outlet Invert= 49.51'   S= 0.0040 '/'   Cc= 0.900   n= 0.011   

#2 Device 1 51.00' 4.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 54.50' 15.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.52 cfs @ 14.56 hrs  HW=52.68'   (Free Discharge)
1=Culvert  (Passes 0.52 cfs of 6.69 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.52 cfs @ 5.92 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)



Type III 24-hr 2-Year  Rainfall=3.42"Sediment Basin
  Printed  11/22/2017Prepared by Bohler Engineering
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Pond 2P: Sediment Basin #2
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LOW-IMPACT DEVELOPMENT CHECKLIST



New Jersey Stormwater
Best Management Practices Manual

February 2004

A P P E N D I X  A

Low Impact Development Checklist
A checklist for identifying nonstructural stormwater management

strategies incorporated into proposed land development

According to the NJDEP Stormwater Management Rules at N.J.A.C. 7:8, the groundwater recharge,

stormwater quality, and stormwater quantity standards established by the Rules for major land development

projects must be met by incorporating nine specific nonstructural stormwater management strategies into

the project’s design to the maximum extent practicable.

To accomplish this, the Rules require an applicant seeking land development approval from a regulatory

board or agency to identify those nonstructural strategies that have been incorporated into the project’s

design. In addition, if an applicant contends that it is not feasible to incorporate any of the specific strategies

into the project’s design, particularly for engineering, environmental, or safety reasons, the Rules further

require that the applicant provide a basis for that contention.

This checklist has been prepared to assist applicants, site designers, and regulatory boards and agencies

in ensuring that the nonstructural stormwater management requirements of the Rules are met. It provides

an applicant with a means to identify both the nonstructural strategies incorporated into the development’s

design and the specific low impact development BMPs (LID-BMPs) that have been used to do so. It can also

help an applicant explain the engineering, environmental, and/or safety reasons that a specific nonstructural

strategy could not be incorporated into the development’s design.

The checklist can also assist municipalities and other land development review agencies in the

development of specific requirements for both nonstructural strategies and LID-BMPs in zoning and/or land

use ordinances and regulations. As such, where requirements consistent with the Rules have been adopted,

they may supersede this checklist.

Finally, the checklist can be used during a pre-design meeting between an applicant and pertinent review

personnel to discuss local nonstructural strategies and LID-BMPs requirements in order to optimize the

development’s nonstructural stormwater management design.

Since this checklist is intended to promote the use of nonstructural stormwater management strategies

and provide guidance in their incorporation in land development projects, municipalities are permitted to

revise it as necessary to meet the goals and objectives of their specific stormwater management program and

plan within the limits of N.J.A.C. 7:8.
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Low Impact Development Checklist

A checklist for identifying nonstructural stormwater management
strategies incorporated into proposed land development

Municipality:                                                                                                                                    

County:                                                                  Date:                                                                  

Review board or agency:                                                                                                                   

Proposed land development name:                                                                                                    

Lot(s):                                                                    Block(s):                                                             

Project or application number:                                                                                                          

Applicant’s name:                                                                                                                             

Applicant’s address:                                                                                                                          

                                                                                                                                                       

Telephone:                                                             Fax:                                                                    

Email address:                                                                                                                                  

Designer’s name:                                                                                                                              

Designer’s address:                                                                                                                           

                                                                                                                                                       

Telephone:                                                             Fax:                                                                    

Email address:                                                                                                                                  
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Part 1: Description of Nonstructural Approach to Site Design

In narrative form, provide an overall description of the nonstructural stormwater management approach

and strategies incorporated into the proposed site’s design. Attach additional pages as necessary. Details of
each nonstructural strategy are provided in Part 3 below.
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The site has been designed to minimize the site disturbance, maintain existing natural features, and minimize imperviouscoverage, while providing a safe site with appropriate traffic protection measures. In environmentally sensitive portionsof the site, retaining walls have been incorporated into the design to limit the disturbance on-site.The stormwater drainage system proposes two (2) stormwater management basins rather than one (1)centralized basin. Silt fencing, tree protection fencing, and inlet protection devices have been proposed. The limit ofdisturbance will be clearly defined and maintained during construction.  Contractors are instructed to minimize and strictly regulate construction areas, access roads, material and equipment storage areas.  In addition,light weight, rubber tired construction  equipment will be used whenever possible, with movements limited to a few repetitive routes. To minimize the site's impact on the preserved portions of the site during operation, trash compactorswill be utilized to ensure commercial by-products be stored or transported in a confined manner.  In addition, trash canswill be provided at all store entrance locations, as these areas are anticipated to experience high pedestrian traffic.Trash can collection will also be provided on a daily basis, as described within the site Operations andMaintenance Manual. Curbed catch basin grates will also be N-eco type, and trash racks will be provided at outletstructures to reduce the opening areas entering and exiting the stormwater drainage system.  Lastly, the proposedsnake barrier and chain link fence, which separate the developed portion of the site and the preserved portion, willact as a litter fence, to prevent litter from blowing off the site, if any. These measures listed above will provide preventativesource control to ensure that the larger pollutants do not do not make their way into the stormwater drainage system.
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Part 2: Review of Local Stormwater Management Regulations

Title and date of stormwater management regulations used in development design:

                                                                                                                                                       

Do regulations include nonstructural requirements?   Yes:                                 No:                             

If yes, briefly describe:                                                                                                                      

                                                                                                                                                       

                                                                                                                                                       

List LID-BMPs prohibited by local regulations:                                                                                   

                                                                                                                                                       

                                                                                                                                                       

Pre-design meeting held?   Yes:                    Date:                                             No:                             

Meeting held with:                                                                                                                            

                                                                                                                                                       

                                                                                                                                                       

Pre-design site walk held?   Yes:                   Date:                                             No:                             

Site walk held with:                                                                                                                          

                                                                                                                                                       

                                                                                                                                                       

Other agencies with stormwater review jurisdiction:

Name:                                                                                                                                              

Required approval:                                                                                                                           

Name:                                                                                                                                              

Required approval:                                                                                                                           

Name:                                                                                                                                              

Required approval:                                                                                                                           
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Part 3: Nonstructural Strategies and LID-BMPs in Design

3.1 Vegetation and Landscaping

Effective management of both existing and proposed site vegetation can reduce a development’s adverse
impacts on groundwater recharges and runoff quality and quantity. This section of the checklist helps
identify the vegetation and landscaping strategies and nonstructural LID-BMPs that have been incorporated

into the proposed development’s design to help maintain existing recharge rates and/or minimize or prevent
increases in runoff quantity and pollutant loading.

A. Has an inventory of existing site vegetation been performed?  Yes:                           No:                  

If yes, was this inventory a factor in the site’s layout and design?  Yes:                      No:                  

B. Does the site design utilize any of the following nonstructural LID-BMPs?

Preservation of natural areas? Yes:                   No:                    If yes, specify % of site:                

Native ground cover? Yes:                   No:                    If yes, specify % of site:                

Vegetated buffers? Yes:                   No:                    If yes, specify % of site:                

C. Do the land development regulations require these nonstructural LID-BMPs?

Preservation of natural areas? Yes:                   No:                    If yes, specify % of site:                

Native ground cover? Yes:                   No:                    If yes, specify % of site:                

Vegetated buffers? Yes:                   No:                    If yes, specify % of site:                

D. If vegetated filter strips or buffers are utilized, specify their functions:

Reduce runoff volume increases through lower runoff coefficient: Yes:                 No:                  

Reduce runoff pollutant loads through runoff treatment: Yes:                 No:                  

Maintain groundwater recharge by preserving natural areas: Yes:                 No:                  
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3.2 Minimize Land Disturbance

Minimizing land disturbance is a nonstructural LID-BMP that can be applied during both the development’s
construction and post-construction phases. This section of the checklist helps identify those land

disturbance strategies and nonstructural LID-BMPs that have been incorporated into the proposed
development’s design to minimize land disturbance and the resultant change in the site’s hydrologic
character.

A. Have inventories of existing site soils and slopes been performed? Yes:                    No:                

If yes, were these inventories factors in the site’s layout and design? Yes:                    No:                

B. Does the development’s design utilize any of the following nonstructural LID-BMPs?

Restrict permanent site disturbance by land owners? Yes:                    No:                

If yes, how:                                                                                                                                 

                                                                                                                                                  

Restrict temporary site disturbance during construction? Yes:                    No:                

If yes, how:                                                                                                                                 

                                                                                                                                                  

Consider soils and slopes in selecting disturbance limits? Yes:                    No:                

If yes, how:                                                                                                                                 

                                                                                                                                                  

C. Specify percentage of site to be cleared:                                             Regraded:                              

D. Specify percentage of cleared areas done so for buildings:                                                               

For driveways and parking:                                             For roadways:                                         
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E. What design criteria and/or site changes would be required to reduce the percentages in C and D above?

                                                                                                                                                  

                                                                                                                                                  

                                                                                                                                                  

F. Specify site’s hydrologic soil group (HSG) percentages:

HSG A:                      HSG B:                           HSG C:                             HSG D:                          

G. Specify percentage of each HSG that will be permanently disturbed:

HSG A:                      HSG B:                           HSG C:                             HSG D:                          

H.Locating site disturbance within areas with less permeable soils (HSG C and D) and minimizing
disturbance within areas with greater permeable soils (HSG A and B) can help maintain groundwater
recharge rates and reduce runoff volume increases. In light of the HSG percentages in F and G above,

what other practical measures if any can be taken to achieve this?

                                                                                                                                                  

                                                                                                                                                  

                                                                                                                                                  

I. Does the site include Karst topography? Yes:                    No:                

If yes, discuss measures taken to limit Karst impacts:
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The site has been designed to minimize the land area to be cleared by this application, with retaining wall providedas necessary. The current plans propose parking which meets the minimum number of spaces required by the Applicant of the building for safe and efficient operation. In order to provide additional reduction in site clearing and impervious coverage, the size or number of parking spaces would have to be reduced, which will make it impractical to build on this site after preserving over 46 acres of undisturbed area for pine snake habitat.
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3.3 Impervious Area Management

New impervious surfaces at a development site can have the greatest adverse effect on groundwater recharge
and stormwater quality and quantity. This section of the checklist helps identify those nonstructural

strategies and LID-BMPs that have been incorporated into a proposed development’s design to
comprehensively manage the extent and impacts of new impervious surfaces.

A. Specify impervious cover at site:  Existing:                                      Proposed:                                 

B. Specify maximum site impervious coverage allowed by regulations:                                                

C. Compare proposed street cartway widths with those required by regulations:

Type of Street
Proposed Cartway

Width (feet)
Required Cartway

Width (feet)

Residential access – low intensity

Residential access – medium intensity

Residential access – high intensity with parking

Residential access – high intensity without parking

Neighborhood

Minor collector – low intensity without parking

Minor collector – with one parking lane

Minor collector – with two parking lanes

Minor collector – without parking

Major collector

D. Compare proposed parking space dimensions with those required by regulations:

Proposed:                                                       Regulations:                                                           

E. Compare proposed number of parking spaces with those required by regulations:

Proposed:                                                       Regulations:                                                           
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F. Specify percentage of total site impervious cover created by buildings: 

By driveways and parking:                                        By roadways:                                                

G. What design criteria and/or site changes would be required to reduce the percentages in F above?

                                                                                                                                                  

                                                                                                                                                  

                                                                                                                                                  

                                                                                                                                                  

H. Specify percentage of total impervious area that will be unconnected:

Total site:               Buildings:                    Driveways and parking:                     Roads:                   

I. Specify percentage of total impervious area that will be porous:

Total site:               Buildings:                    Driveways and parking:                     Roads:                   

J. Specify percentage of total building roof area that will be vegetated:                                                

K. Specify percentage of total parking area located beneath buildings:                                                 

L. Specify percentage of total parking located within multi-level parking deck:                                    
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3.4 Time of Concentration Modifications

Decreasing a site’s time of concentration (Tc) can lead directly to increased site runoff rates which, in turn,
can create new and/or aggravate existing erosion and flooding problems downstream. This section of the

checklist helps identify those nonstructural strategies and LID-BMPs that have been incorporated into the
proposed development’s design to effectively minimize such Tc decreases.

When reviewing Tc modification strategies, it is important to remember that a drainage area’s Tc should

reflect the general conditions throughout the area. As a result, Tc modifications must generally be applied
throughout a drainage area, not just along a specific Tc route.

A. Specify percentage of site’s total stormwater conveyance system length that will be:

Storm sewer:                        Vegetated swale:                           Natural channel:                              

Stormwater management facility:                                             Other:                                             

Note: the total length of the stormwater conveyance system should be measured from the site’s

downstream property line to the downstream limit of sheet flow at the system’s headwaters.

B. What design criteria and/or site changes would be required to reduce the storm sewer percentages and
increase the vegetated swale and natural channel percentages in A above?

                                                                                                                                                  

                                                                                                                                                  

                                                                                                                                                  

C. In conveyance system subareas that have overland or sheet flow over impervious surfaces or turf grass,
what practical and effective site changes can be made to:

Decrease overland flow slope:                                                                                                      

                                                                                                                                                  

                                                                                                                                                  

Increase overland flow roughness:                                                                                                

                                                                                                                                                  

                                                                                                                                                  

Scamilo
Typewritten Text
81.0%

Scamilo
Typewritten Text
4.7%

Scamilo
Typewritten Text
0.0%

Scamilo
Typewritten Text
14.3%

Scamilo
Typewritten Text
0.0%

Scamilo
Typewritten Text
The stormwater drainage system on-site proposes two (2) small basins, rather than one (1) centralized basin.Incorporating additional vegetated swales in the stormwater drainage system would eliminate some of thestormwater basins on-site, reduce the amount of proposed landscape, which was designed in accordance with theapplicable ordinance (Manchester/TomsRiver), and require additional disturbance. In addition, the minimalslopes and overall grade change are not conducive to swale design, and space is further limited due to the proposed snake barrier required by the NJDEP ordinance (Toms River and/or Manchester)
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3.5 Preventative Source Controls

The most effective way to address water quality concerns is by pollution prevention. This section of the
checklist helps identify those nonstructural strategies and LID-BMPs that have been incorporated into the

proposed development’s design to reduce the exposure of pollutants to prevent their release into the
stormwater runoff.

A. Trash Receptacles

Specify the number of trash receptacles provided:                                                 

Specify the spacing between the trash receptacles:                                                

Compare trash receptacles proposed with those required by regulations:

Proposed:                                         Regulations:                                                

B. Pet Waste Stations

Specify the number of pet waste stations provided:                                               

Specify the spacing between the pet waste stations:                                               

Compare pet waste stations proposed with those required by regulations:

Proposed:                                         Regulations:                                                

C. Inlets, Trash Racks, and Other Devices that Prevent Discharge of Large Trash and Debris

Specify percentage of total inlets that comply with the NJPDES storm drain inlet criteria:                 

D. Maintenance

Specify the frequency of the following maintenance activities:

Street sweeping: Proposed:                                         Regulations:                                          

Litter collection: Proposed:                                         Regulations:                                          

Identify other stormwater management measures on the site that prevent discharge of large trash and

debris:
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E. Prevention and Containment of Spills

Identify locations where pollutants are located on the site, and the features that prevent these pollutants

from being exposed to stormwater runoff:

Pollutant:                                                                 Location:                                                      

Feature utilized to prevent pollutant exposure, harmful accumulation, or contain spills:

Pollutant:                                                                 Location:                                                      

Feature utilized to prevent pollutant exposure, harmful accumulation, or contain spills:

Pollutant:                                                                 Location:                                                      

Feature utilized to prevent pollutant exposure, harmful accumulation, or contain spills:

Pollutant:                                                                 Location:                                                      

Feature utilized to prevent pollutant exposure, harmful accumulation, or contain spills:

Pollutant:                                                                 Location:                                                      
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Part 4: Compliance with Nonstructural Requirements
of NJDEP Stormwater Management Rules

1. Based upon the checklist responses above, indicate which nonstructural strategies have been incorporated
into the proposed development’s design in accordance with N.J.A.C. 7:8-5.3(b):

No. Nonstructural Strategy Yes No

1. Protect areas that provide water quality benefits or areas particularly
susceptible to erosion and sediment loss.

2. Minimize impervious surfaces and break up or disconnect the flow of runoff
over impervious surfaces.

3. Maximize the protection of natural drainage features and vegetation.

4. Minimize the decrease in the pre-construction time of concentration.

5. Minimize land disturbance including clearing and grading.

6. Minimize soil compaction.

7. Provide low maintenance landscaping that encourages retention and planting
of native vegetation and minimizes the use of lawns, fertilizers, and pesticides.

8. Provide vegetated open-channel conveyance systems discharge into and
through stable vegetated areas.

9. Provide preventative source controls.

2. For those strategies that have not been incorporated into the proposed development’s design, provide

engineering, environmental, and/or safety reasons. Attached additional pages as necessary.
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USGS & HUC14 LOCATION MAP



USGS MAP
SCALE: 1" = 2,000'

SOURCE: USGS KESWICK GROVE QUADRANGLE



Details of " Sub-Watersheds (HUC14) "

Attribute Value

HYDROLOGIC UNIT
CODE (14 DIGIT)

02040301080050

WATERSHED
MANAGEMENT AREA
NO.

13

WATERSHED
MANAGEMENT AREA
NAME

Barnegat Bay

WATER REGION NO. 3

WATER REGION
NAME

Atlantic Coast

SUB-WATERSHED ID 13GA05

SUB-WATERSHED
NAME

Wrangel Brook (below Michaels Branch)

WATERSHED ID 13GA

WATERSHED NAME Toms River (below Oak Ridge Parkway)

Acres 5,932.67266959992

Huc12 020403010304
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Hydrologic Soil Group—Ocean County, New Jersey

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

1/5/2016
Page 1 of 4
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Ocean County, New Jersey
Survey Area Data:  Version 13, Sep 17, 2015

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Aug 8, 2014—Sep 2,
2014

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Hydrologic Soil Group—Ocean County, New Jersey

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

1/5/2016
Page 2 of 4



Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Ocean County, New Jersey (NJ029)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

AtsA Atsion sand, 0 to 2
percent slopes

A/D 20.3 28.0%

LakB Lakehurst sand, 0 to 5
percent slopes

A 27.9 38.6%

LasB Lakewood sand, 0 to 5
percent slopes

A 20.8 28.8%

MumA Mullica sandy loam, 0 to
2 percent slopes

A/D 3.3 4.6%

Totals for Area of Interest 72.4 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Hydrologic Soil Group—Ocean County, New Jersey

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

1/5/2016
Page 3 of 4



Rating Options

Aggregation Method:  Dominant Condition

Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher

Hydrologic Soil Group—Ocean County, New Jersey

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

1/5/2016
Page 4 of 4
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PROTECT YOURSELF
A PHONE CALL CAN BE YOUR INSURANCE POLICY
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WHAT YOU DON'T KNOW CAN HURT YOU.

THE STATE OF NEW JERSEY REQUIRES NOTIFICATION OF

EXCAVATORS, DESIGNERS, OR ANY PERSON PREPARING TO

DISTURB THE EARTH'S SURFACE ANYWHERE IN THE STATE.
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PROTECT YOURSELF
A PHONE CALL CAN BE YOUR INSURANCE POLICY
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WHAT YOU DON'T KNOW CAN HURT YOU.

THE STATE OF NEW JERSEY REQUIRES NOTIFICATION OF

EXCAVATORS, DESIGNERS, OR ANY PERSON PREPARING TO

DISTURB THE EARTH'S SURFACE ANYWHERE IN THE STATE.
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HOWEVER, IN THE STORMWATER RUNOFF CALCULATION, 100% OF THE INFILTRATION

BASIN BOTTOM AREAS ARE ASSUMED TO BE IMPERVIOUS AREA PER NJDEP.



RIDGE
RIDGE

RID
GE

RIDGE
RIDGE

RIDGE

SPP-1S SPP-2S

SPP-13S

SPP-6SSPP-5S

SPP-14

SPP-7S

SPP-11S

RIDGE

RID
GE

RID
GE

RID
GE

RID
GE

RIDGE

54

54

56

56

56

56

57

57

57

57

57

58

58

59

59

59

59

59

59

61

61

61

61

61

61

62

62

62

63

63

63

63

64

64

64

64

66

67

62

62

62

62

54

54

56

56

57

57

58

58

58

59

57

58

59

59

56

56

54

54

53

53

53

53

54

54

54

54

56

56

56

56

57

57

57

57

58

58

58

59

59

61

61

59

59

59

59

58

58

59

59

57

57

58

58

57

57

58
58

58

58

58

58

59

59

58

58

57

57

58

58

58

58

VA
N

VA
N

VA
N

D

D

D

D

D

D

D

IDA #A21
TOTAL AREA = 0.35 Ac.
DESIGN C-VALUE = 0.63

IDA #A20
TOTAL AREA = 0.33 Ac.
DESIGN C-VALUE = 0.99

IDA #A19
TOTAL AREA = 0.34 Ac.
DESIGN C-VALUE = 0.99

IDA #A18
TOTAL AREA = 0.33 Ac.
DESIGN C-VALUE = 0.99

IDA #A17
TOTAL AREA = 0.20 Ac.
DESIGN C-VALUE = 0.99

IDA #A16
TOTAL AREA = 0.18 Ac.
DESIGN C-VALUE = 0.99

IDA #A15
TOTAL AREA = 0.19 Ac.
DESIGN C-VALUE = 0.99

IDA #A23
TOTAL AREA = 0.17 Ac.
DESIGN C-VALUE = 0.99

IDA #A24
TOTAL AREA = 0.11 Ac.
DESIGN C-VALUE = 0.99

IDA #A25
TOTAL AREA = 0.51 Ac.
DESIGN C-VALUE = 0.99

IDA #A26
TOTAL AREA = 0.52 Ac.
DESIGN C-VALUE = 0.99

IDA #A27
TOTAL AREA = 0.52 Ac.
DESIGN C-VALUE = 0.99

IDA #A28
TOTAL AREA = 0.59 Ac.
DESIGN C-VALUE = 0.66

IDA #B2
TOTAL AREA = 0.52 Ac.
DESIGN C-VALUE = 0.66

IDA #B4
TOTAL AREA = 0.34 Ac.
DESIGN C-VALUE = 0.86 IDA #B11

TOTAL AREA = 0.10 Ac.
DESIGN C-VALUE = 0.99

IDA #B10
TOTAL AREA = 0.11 Ac.
DESIGN C-VALUE = 0.99

IDA #B9
TOTAL AREA = 0.36 Ac.
DESIGN C-VALUE = 0.57

IDA #B8
TOTAL AREA = 0.24 Ac.
DESIGN C-VALUE = 0.77

IDA #B7
TOTAL AREA = 0.61 Ac.
DESIGN C-VALUE = 0.60

IDA #A11
TOTAL AREA = 0.23 Ac.
DESIGN C-VALUE = 0.99

IDA #A12
TOTAL AREA = 0.27 Ac.
DESIGN C-VALUE = 0.99

IDA #A10
TOTAL AREA = 0.41 Ac.
DESIGN C-VALUE = 0.99

IDA #A9
TOTAL AREA = 0.27 Ac.
DESIGN C-VALUE = 0.99 IDA #A3

TOTAL AREA = 0.29 Ac.
DESIGN C-VALUE = 0.99

IDA #B5
TOTAL AREA = 0.29 Ac.
DESIGN C-VALUE = 0.94

ROOF AREA
TOTAL AREA = 0.87 Ac.
DESIGN C-VALUE = 0.99

ROOF AREA
TOTAL AREA = 1.00 Ac.
DESIGN C-VALUE = 0.99

ROOF AREA
TOTAL AREA = 0.21 Ac.
DESIGN C-VALUE = 0.99

RO
OF

 A
RE

A
TO

TA
L A

RE
A 

= 
0.0

6 A
c.

DE
SI

GN
 C

-V
AL

UE
 =

 0.
99

RO
OF

 A
RE

A
TO

TA
L A

RE
A 

= 
0.0

5 A
c.

DE
SI

GN
 C

-V
AL

UE
 =

 0.
99

IDA #A16-1
TOTAL AREA = 0.12 Ac.
DESIGN C-VALUE = 0.99

D.F. WISOTSKY

PROFESSIONAL ENGINEER

NEW JERSEY LICENSE No. 42951

CONNECTICUT LICENSE No. 22098

NEW YORK LICENSE No. 073745

PROTECT YOURSELF
A PHONE CALL CAN BE YOUR INSURANCE POLICY

G

A

R
D

E

N

 
 
S

T

A

T

E

 
 
U

N

D

E
RG

R

O

U

N

D

 
 
L

O

C

A

T
I
O

N

S

T

O

P

 

 
-

 
 
C

A

L

L

  B
EF

O

R

E

 
 
Y

O

U

 
 

D

I

G

!

WHAT YOU DON'T KNOW CAN HURT YOU.

THE STATE OF NEW JERSEY REQUIRES NOTIFICATION OF

EXCAVATORS, DESIGNERS, OR ANY PERSON PREPARING TO

DISTURB THE EARTH'S SURFACE ANYWHERE IN THE STATE.
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THIS DRAWING IS INTENDED FOR MUNICIPAL AND/OR AGENCY

REVIEW AND APPROVAL.  IT IS NOT INTENDED AS A

CONSTRUCTION DOCUMENT UNLESS INDICATED OTHERWISE.

FOR

JM170508

SMC

SLM

11/30/2017

AS SHOWN

JM170508-IDA-1A

PRELIMINARY &
FINAL SITE PLAN

GRUNIN
PROPERTIES

NJSH RT. 37 & NORTHAMPTON BLVD.

BLOCK 44, LOTS 2, 3, 5, & 9

MANCHESTER TOWNSHIP

(TAX MAP SHEETS 7.02, 8, & 9,

ZONE HD-3)

BLOCK 505, LOTS 14 & 15

TOMS RIVER TOWNSHIP

(TAX MAP SHEET 54, ZONE RHB)

OCEAN COUNTY, NEW JERSEY
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BOHLER ENGINEERING NJ, LLC

10000 MIDLANTIC DRIVE, SUITE 410W
MOUNT LAUREL, NJ 08054

Phone: (856) 930-4000

Fax: (856) 930-4001

www.BohlerEngineering.com
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