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---------------------------------------------------------ACHAltllCTBltCOUN'lSICllT----------------------------------------------------------------
PLANNING AND CODE ADMINISTRATION 

City of Gaithersburg· 31 South Summit Avenue · Gaithersburg, Maryland 20877 · Telephone: (301) 258-6330 · Fax: (301) 258-6336 
plancode@gaithersburgmd.gov · www.gaithersburgmd.gov 

SEDIMENT AND EROSION CONTROL PLAN APPLICATION 
* ALL APPLICATIONS, PLANS AND FEES SHOULD BE MAILED OR DELIVERED TO 

CITY OF GAITHERSBURG, CITY HALL, 31 S. SUMMIT A VENUE, GAITHERSBURG MD 20877 

SUBJECT PROPERTY 

Street Address or Location 913 I 917 Quince Orchard Road, Gaithersburg, Maryland 

PROJECT NAME Kentlands Apartments 

APPLICANT/BILLING CONTACT 

Business Name Maser Consulting, P.A. 

Primary Contact Eduardo Intriago, P .E. 

Street Address 22375 Broderick Drive 

City Sterling 

Telephone Numbers: Work 703-430-4330 Cell 571-383-6545 

OWNER 

Business Name S & T Kentlands, LLC 

Primary Contact Mr. Preet Takhar 

Suite No. 110 

State Virginia Zip Code 20166 

E-mail Address eintriago@maserconsulting.com 

--------------------------------------------
Street Address 11100 South Glen Road 

City Potomac 

Telephone Numbers: Work 301-428-1070 Ext. 290 Cell 240-463-1737 

DEVELOPER 

Business Name S & T Kentlands, LLC 

Primary Contact Mr. Preet Takhar 

Suite No. 

State Maryland Zip Code 20854 

E-mail Address preet424@gmail.com 

--------------------------------------------
Street Address 11100 South Glen Road 

City Potomac 

Telephone Numbers: Work 301-428-1070 Ext. 290 Cell 240-463-1737 

ENGINEER 

Business Name Maser Consulting, P.A. 

Primary Contact Eduardo Intriago, P .E. 

Street Address 22375 Broderick Drive 

City Sterling 

Telephone Numbers: Work 703-430-4330 Cell 571-383-6545 

Suite No. 

State Maryland Zip Code 20854 

E-mail Address preet424@gmail.com 

MD Registration No. 46513 ---------------------

Suite No. 110 

State Virginia Zip Code 20166 

E-mail Address eintriago@maserconsulting.com 
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"t 
... LOCATION DESCRIPTION South of the intersection of Quince Orchard Road and Great Seneca Highway 

PROJECT DESCRIPTION 

Proposed 296 apartment complex with its associated infrastructure. 

PLAN TYPE (check all that apply) ~ Concept ~ Preliminary D Final 

WATERSHED: ~ Great Seneca D Lower Great Seneca Creek Middle Great Seneca Creek 

D Muddy Branch D Upper Rock Creek D Watts Branch 

TRIBUTARY: D Multiple D Muddy Branch D Whetstone Run 

~ Long Draught Branch 

PROJECT AREA 

Total Sediment & Erosion Control Area (Acres) 3.2 
~~~~~~~~~ 

Total Disturbed Area (Acres) 3.2 

See Sediment and Erosion Control Checklist for Submittal Requirements 
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Fax: 703.430.4339
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ENGINEER - LICENSE NUMBER: 46513

MARYLAND  PROFESSIONAL
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PROFESSIONAL CERTIFICATION.

I HEREBY CERTIFY THAT THESE

DOCUMENTS WERE PREPARED

OR APPROVED BY ME, AND

THAT I AM A DULY LICENSED

PROFESSIONAL ENGINEER

UNDER THE LAWS OF THE

STATE OF MARYLAND

LICENSE NO.________________

EXP. DATE __________________

MASER CONSULTING P.A.

22375 BRODERICK DRIVE, SUITE 110

STERLING, VA  20166

ATTENTION:  EDUARDO INTRIAGO

PHONE: (703)430-4330

CIVIL ENGINEER

GEOTECHNICAL ENGINEER

LAND SURVEYOR

PROJECT DATA

PARKING DATA:

BUILDING:

SITE DATA:

TAX MAP: #03069330 & #03069341

BULK ZONING INFORMATION:

BUILDING SETBACKS:

FRONT (GREAT SENECA HIGHWAY): 62.85 FEET

REAR: 13.06 FEET

SIDE: 30.37 FEET

FAR:

PROVIDED: 0.53

DWELLING UNITS:

STUDIO: 59

NUMBER OF DWELLING UNITS PER ACRE: 95.2

PROVIDED:

SITE AREA: 135,087 SF (3.10 AC)

LIMITS OF DISTURBANCE: 140,090 SF (3.22 AC)

S&T KENTLANDS LLC

11100 SOUTH GLEN ROAD,
POTOMAC, MD 20854
ATTENTION: PREET TAKHAR

PHONE: (301) 428-1070 X290

REQUIRED PARKING SPACES

PROVIDED PARKING SPACES

GARAGE PARKING

STANDARD

TOTAL PARKING PROVIDED

MASER CONSULTING P.A.

22375 BRODERICK DRIVE, SUITE 110

STERLING, VA  20166

ATTENTION:  IVAN MOODY

PHONE: (703) 430-4330

ARCHITECT

OWNER/APPLICANT/DEVELOPER
INFORMATION

DUNNING GROUP ARCHITECTS, LLC

5900 FORT DRIVE, SUITE 450

CENTREVILLE, VA 20121

ATTENTION:  ROBERT DUNNING

PHONE: (703) 378-7991

MASER CONSULTING P.A.

22375 BRODERICK DRIVE, SUITE 110

STERLING, VA  20166

ATTENTION:  JOHN WALTON

PHONE: (703) 430-4330

ZONE: MXD (MIXED USE DEVELOPMENT)

FRONT (QUINCE ORCHARD ROAD): 13.39 FEET

C2 GENERAL NOTES

C3 DEMOLITION AND E&S CONTROL PLAN

C4 PROPOSED LAYOUT

C5 PROPOSED GRADING AND UTILITIES

C8 PROPOSED SWM COMPUTATIONS

C9 PROPOSED SWM NOTES AND DETAILS

CONCEPT/ PRELIMINARY STORMWATER
MANAGEMENT & SEDIMENT CONTROL

PLAN

SITE
BUILDING HEIGHT:

MAXIMUM: 75 FEET

GREEN SPACE:

TOTAL AREA: 353.0 ACRES

C6

C7

EXISTING DRAINAGE DIVIDES

PROPOSED DRAINAGE DIVIDES

C10

LANDSCAPE PLAN

PROVIDED: 29,118 SF (21.6%)

ONE BEDROOM: 132

TWO BEDROOM: 95

THREE BEDROOM: 9

TOTAL NUMBER OF DWELLING UNITS: 295

SITE GREEN SPACE:

REQUIRED: 141.2 ACRES (40.0%)

PROVIDED: 161.6 ACRES (45.8%)

KENTLANDS GREEN SPACE:

TOTAL AREA: 135,087 SF (3.10 AC)

STUDIO @ 1/UNIT

ONE BEDROOM @ 1.25/UNIT

TWO BEDROOM @ 1.5/UNIT

THREE BEDROOM @ 2/UNIT

59 SPACES

165 SPACES

143 SPACES

18 SPACES

TOTAL SPACES REQUIRED 400 SPACES

ASSEMBLY AREA @ 1/400 SF 15 SPACES

STANDARD ACCESSIBLE

409 SPACES

    9 SPACES

SURFACE PARKING

STANDARD

VAN ACCESSIBLE

STANDARD ACCESSIBLE

2 SPACES

2 SPACE

0 SPACES

423 SPACES

C11-C13

EX1 GREENSPACE EXHIBIT

AFFORDABLE UNITS:

UNITS REQUIRED: 15% (45 UNITS)

UNITS PROVIDED: 15.3% (45 UNITS)

PROVIDED: 75 FEET

NOTES & DETAILS

TOTAL LOADING REQUIRED 1 SPACE

TOTAL LOADING PROVIDED

2 SPACES

TOTAL AREA: 462,886 SF

DWELLING AREA: 319,229 SF

PARKING GARAGE AREA: 137,857 SF

AMENITY AREA: 5,800 SF*

*AMENITY AREA TOTAL = 5,800 SF

CRAFT ROOM = 500 SF

PET CARE ROOM = 400 SF

MAIN LOBBY = 1,060 SF

GAME ROOM = 850 SF

PARTY ROOM = 1,040 SF

FITNESS CENTER = 1,350 SF

BALCONY LOUNGE = 600 SF

BASEMENT LEVEL

FIRST LEVEL

BALCONY LOUNGE

CONSTRUCTION ENTRANCE
TRUCK TURN

C14

DELIVERY TRUCK TURNC15

FIRE TRUCK TURNC16

09/16/16

VAN ACCESSIBLE     1 SPACE
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GENERAL NOTES

C2

EDUARDO  J.  INTRIAGO

ENGINEER - LICENSE NUMBER: 46513

MARYLAND  PROFESSIONAL

1. THE ACCURACY AND COMPLETENESS OF THIS INFORMATION HAS BEEN PROVIDED TO THE BEST ABILITY OF THE ENGINEER, HOWEVER, THE
CONTRACTOR IS ADVISED TO VERIFY IN THE FIELD ALL THE FACTORS CONCERNING THE LOCATION OF ALL UTILITIES PRIOR TO BIDDING
AND CONSTRUCTION.  LOCATIONS OF EXISTING UNDERGROUND UTILITIES AS SHOWN ON THESE PLANS ARE TO BE CONSIDERED

APPROXIMATE AND SHOULD BE VERIFIED BY THE CONTRACTOR.
2. THIS SET OF PLANS HAS BEEN PREPARED FOR PURPOSE OF MUNICIPAL AND AGENCY REVIEW AND APPROVAL.  THIS SET OF PLANS SHALL NOT

BE UTILIZED AS CONSTRUCTION DOCUMENTS UNTIL ALL CONDITIONS OR APPROVALS HAVE BEEN SATISFIED ON THE DRAWINGS AND EACH

DRAWING HAS BEEN REVISED TO INDICATE "ISSUED FOR CONSTRUCTION".  THE CLIENT OR OWNER AND CONTRACTOR ARE RESPONSIBLE
TO ASSURE THAT THE APPROVED PLANS ONLY, ARE USED FOR BIDDING AND CONSTRUCTION.

3. DO NOT SCALE DRAWINGS AS THEY PERTAIN TO ADJACENT AND SURROUNDING PHYSICAL CONDITIONS, BUILDINGS, STRUCTURES, ETC.

THEY ARE SCHEMATIC ONLY, EXCEPT WHERE DIMENSIONS ARE SHOWN THERETO.
4. EXISTING UTILITY INFORMATION SHOWN HEREON HAS BEEN COLLECTED FROM VARIOUS SOURCES AND CANNOT BE GUARANTEED AS TO

ACCURACY OR COMPLETENESS.  THE CONTRACTOR SHALL VERIFY ALL INFORMATION TO HIS SATISFACTION PRIOR TO EXCAVATION.  WHERE
EXISTING UTILITIES ARE TO BE CROSSED BY PROPOSED CONSTRUCTION, TEST PITS SHALL BE HAND DUG BY THE CONTRACTOR PRIOR TO

CONSTRUCTION.  TO ASCERTAIN EXISTING INVERTS, MATERIALS AND SIZES, TEST PIT INFORMATION SHALL BE GIVEN TO THE ENGINEER PRIOR
TO CONSTRUCTION, TO PERMIT ADJUSTMENT AS REQUIRED TO AVOID CONFLICTS.  ANY EXISTING UTILITY SERVICE CONNECTIONS,
LOCATED BY THE CONTRACTOR, CAPABLE OF SERVICING THE PROPOSED USE SHALL BE REUSED AS LONG AS THEY ARE IN GOOD CONDITION

AND MEET THE UTILITY AUTHORITY'S STANDARDS AND SPECIFICATIONS.  IF THE EXISTING UTILITY SERVICES DO NOT MEET THE ABOVE
CRITERIA, THEN NEW SERVICE LINES SHALL BE INSTALLED.

5. FINAL LOCATIONS, NUMBERS AND SIZE OF ALL PROPOSED UTILITIES SERVICING BUILDINGS ARE TO BE VERIFIED WITH THE ARCHITECT,

OWNER AND APPROPRIATE UTILITY AUTHORITY BY THE CONTRACTOR.
6. ALL MATERIALS, WORKMANSHIP, AND CONSTRUCTION FOR SITE IMPROVEMENTS SHOWN HEREON SHALL BE IN ACCORDANCE WITH:

A) MARYLAND STATE HIGHWAY ADMINISTRATION (SHA) "STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE

  CONSTRUCTION", AS CURRENTLY AMENDED.
B) CURRENT, PREVAILING CITY OF GAITHERSBURG SPECIFICATIONS, STANDARDS AND REQUIREMENTS.
C) CURRENT, PREVAILING WSSC/UTILITY COMPANY/AUTHORITY AND OWNER SPECIFICATIONS, STANDARDS AND REQUIREMENTS.

7. THE CONTRACTOR SHALL NOTIFY THE UNDERSIGNED PROFESSIONAL IMMEDIATELY IF ANY FIELD OR SOIL CONDITIONS ENCOUNTERED
DIFFER MATERIALLY FROM THOSE REPRESENTED HEREON.  SUCH CONDITIONS COULD RENDER THE DESIGNS SHOWN HEREON
INAPPROPRIATE OR INEFFECTIVE.

8. THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING ALL APPROPRIATE SAFETY DEVICES AND TRAINING TO ALL WORKERS IN ORDER TO
MAINTAIN SAFE CONDITIONS ON THE PROJECT SITE.

9. THE CONTRACTOR IS RESPONSIBLE FOR ALL REQUIRED CONSTRUCTION PERMITS NECESSARY FOR THE CONSTRUCTION AND COMPLETION
OF THE APPROVED IMPROVEMENTS.

10. THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER REMOVAL AND DISPOSAL OF ANY AND ALL EXISTING OBJECTS, STRUCTURES, ETC. THAT
ARE IN THE WAY OF PROPOSED CONSTRUCTION, OR INDICATED AS 'TO BE REMOVED'.

11. WALKWAYS SHOULD SLOPE AWAY FROM BUILDINGS AT A MAXIMUM PITCH OF ¼ INCH PER FOOT. HANDICAP RAMPS ARE TO HAVE A

MAXIMUM SLOPE OF 1" PER FOOT.
12. CONCRETE SIDEWALKS AND CURBING TO BE REMOVED SHALL BE SAW CUT OR REMOVED TO THE NEAREST EXPANSION JOINT.
13. THE CONTRACTOR SHALL TAKE ADDITIONAL PRECAUTIONS TO WATERPROOF AREAS WHERE THE EXTERIOR FINISHED GRADE IS HIGHER

THAN THE FINISHED FLOOR ELEVATION.  ALTERNATELY, FOUNDATION WALLS IN EXCESS OF 6" BELOW FINISHED FLOOR SHALL BE FINISHED
SUITABLY.

14. UNITS ARE IN UNITED STATES STANDARD.

15. ALL UTILITIES SHALL BE INSTALLED UNDERGROUND.
16. ALL CURBING SHALL BE CONCRETE.
17. ALL PROPOSED SPOT ELEVATIONS ARE GRADE OR BOTTOM OF CURB UNLESS OTHERWISE NOTED.

18. ALL TRAFFIC CONTROL DEVICES SHALL BE IN ACCORDANCE WITH THE LATEST EDITION OF THE MARYLAND  MANUAL OF UNIFORM TRAFFIC
CONTROL DEVICES.

19. ASPHALT SURFACE COURSE FOR ALL PAVED AREAS (NEW PAVEMENT AND MILL & OVERLAY) SHALL BE INSTALLED  IN UNISON TO ENSURE A
UNIFORM, FINISHED APPEARANCE.

20. CONTRACTOR TO ENSURE THAT ALL MILLED SURFACES ARE CLEAN OF DIRT AND DEBIRS BEFORE APPLYING TACK COAT.

GENERAL SITE NOTES

1. LIMITS OF DISTURBANCE = 140,046 (3.22 AC.)
2. THE CONTRACTOR SHALL BE DEEMED TO HAVE VISITED THE SITE AND ACCEPT THE SITE AS IS.

3. THE CONTRACTOR SHALL CARRY OUT THE WORK OF THIS CONTRACT PLACING THE SAFETY AND PROTECTION OF THE SURROUNDING
COMMUNITY AND PROPERTY AT THE HIGHEST PRIORITY.  THE CONTRACTOR SHALL IMPLEMENT SPECIFIED MEASURES, AND ANY OTHER
MEASURES DEEMED NECESSARY, TO PROTECT ADJACENT AND ON-SITE PROPERTY, BUILDINGS, HOMES, BUSINESSES, FACILITIES AND UTILITIES.

4. THE CONTRACTOR SHALL ENSURE FREE AND SAFE PASSAGE OF PERSONS AROUND THE AREA OF THE DEMOLITION AS DIRECTED BY THE
OWNER AND THE CITY OFFICIALS.  ALL OPERATIONS SHALL BE CONDUCTED SO AS TO PREVENT DAMAGE TO ADJACENT BUILDINGS,
STRUCTURES, AND OTHER FACILITIES AND INJURY TO PERSONS, BOTH PEDESTRIAN AND WORKERS ALIKE.

5. THE CONSULTANT IS NOT RESPONSIBLE FOR JOB SITE SAFETY AND CANNOT STOP THE DEMOLITION ACTIVITIES.
6. THE CONTRACTOR SHALL INSTALL ROADWAY CONSTRUCTION SIGNAGE AND ASSOCIATED TRAFFIC MEASURES AS NECESSARY FOR WORK

AS SHOWN ON THE MAINTENANCE OF TRAFFIC PLAN.

7. THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR MAINTAINING THE SECURITY OF THE PROJECT SITE DURING ALL NON-WORKING
HOURS, SEVEN DAYS A WEEK.

8. ALL UTILITY LOCATIONS ARE APPROXIMATE AND ADDITIONAL UTILITIES MAY EXIST.  IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO

IDENTIFY THE ACTUAL LOCATION OF ALL UTILITIES IMPACTED BY THIS WORK, AND WHICH MUST BE MAINTAINED OR REMOVED, WHETHER
SHOWN OR NOT SHOWN ON THE CONTRACT DRAWINGS.

9. THE CONTRACTOR SHALL BACKFILL ALL VOIDS REMAINING FROM THE REMOVAL OF FOUNDATIONS, UTILITIES AND OTHER SUBSURFACE

ELEMENTS WITH STRUCTURAL, COMPACTED FILL MATERIAL IN ACCORDANCE WITH THE TECHNICAL SPECIFICATIONS.
10. THE CONTRACTOR SHALL OBTAIN AND MAKE PAYMENT FOR TEMPORARY UTILITIES (WATER, ELECTRIC, TELEPHONE) AND IF FOUND ANY

OTHER SERVICES NECESSARY FOR PROPER EXECUTION OF THE DEMOLITION WORK.

11. THE CONTRACTOR IS RESPONSIBLE FOR OBTAINING THE NECESSARY DEMOLITION / GRADING PERMITS.
12. THE CONTRACTOR SHALL COMPLETELY REMOVE ALL UTILITY SERVICE CONNECTIONS AND APPURTENANCES TO ALL FACILITIES WITHIN

THE DEMOLITION AREA UNLESS OTHERWISE NOTED. ALL FOUNDATIONS ARE TO BE COMPLETELY REMOVED.
13. THE CONTRACTOR SHALL REMOVE AND LEGALLY DISPOSE OF OFF-SITE ANY HAZARDOUS MATERIALS ENCOUNTERED DURING THE

DEMOLITION.  BEFORE ANY OFF-SITE REMOVALS, THE CONTRACTOR HAS TO PROVIDE, IN WRITING, THE PROPOSED DESTINATION OF ALL
MATERIALS.

14. DEMOLITION AND BACKFILLING WORK IS TO BE PERFORMED IN DRY WEATHER.

GENERAL DEMOLITION NOTES:

GENERAL GRADING AND UTILITY NOTES

1. THE CONTRACTOR SHALL REFER TO ARCHITECTURAL PLANS AND SPECIFICATIONS FOR ACTUAL LOCATIONS AND SIZES OF ALL UTILITIES
ENTERING THE BUILDING, INCLUDING SANITARY SEWER, WATER, GAS, ELECTRIC AND TELEPHONE SERVICE CONNECTIONS. THE

CONTRACTOR SHALL COORDINATE INSTALLATION OF UTILITIES IN SUCH A MANNER AS TO AVOID CONFLICTS AND TO ENSURE PROPER
DEPTHS ARE ACHIEVED.

2. CONTRACTOR IS TO COORDINATE WITH THE UTILITY COMPANIES AS TO THE LOCATION AND SCHEDULING OF SERVICE CONNECTIONS
TO THE UTILITY SUPPLY FACILITIES.

3. UTILITY COMPANIES MUST BE NOTIFIED PRIOR TO ANY DEMOLITION, EXCAVATION AND/OR CONSTRUCTION. CALL 1-800-552-7001 TO
ORDER UTILITY MARK-OUTS AT THE SITE.

4. THE ROUTING OF ALL UTILITIES IS SUBJECT TO ADJUSTMENT TO MEET UTILITY COMPANY REQUIREMENTS AND SPECIFICATIONS. WHEN

BUILDING PLUMBING AND MECHANICAL DRAWINGS ARE COMPLETE AND UTILITY REQUIREMENTS ARE FINALIZED ADJUSTMENTS MAY BE
NECESSARY TO THE UTILITY SERVICE LOCATIONS AND SIZES.

5. THE CONTRACTOR SHALL ADJUST ALL EXISTING AND PROPOSED UTILITY FRAMES, COVERS, MANHOLES, VALVE BOXES AND OTHER UTILITY

FACILITY STRUCTURES TO BE FLUSH WITH FINISH SURFACE GRADE ELEVATIONS.
6. ALL CONCRETE IS TO HAVE A MINIMUM 28 DAY COMPRESSIVE STRENGTH OF 4,000 PSI OR AS DIRECTED BY THE STRUCTURAL ENGINEER.
7. UNLESS OTHERWISE NOTED, 6-INCHES SHOULD BE ADDED TO THE PROVIDED BOTTOM OF CURB (BC) ELEVATION TO ACHIEVE THE

REQUIRED TOP OF CURB (TC) ELEVATION.

1. THE ACCURACY AND COMPLETENESS OF THIS INFORMATION HAS BEEN PROVIDED TO THE BEST ABILITY OF THE ENGINEER,
HOWEVER, THE CONTRACTOR IS ADVISED TO VERIFY IN THE FIELD ALL THE FACTORS CONCERNING THE LOCATION OF ALL
UTILITIES PRIOR TO BIDDING AND CONSTRUCTION.  LOCATIONS OF EXISTING UNDERGROUND UTILITIES AS SHOWN ON THESE

PLANS ARE TO BE CONSIDERED APPROXIMATE AND SHOULD BE VERIFIED BY THE CONTRACTOR.
2. DO NOT SCALE DRAWINGS AS THEY PERTAIN TO ADJACENT AND SURROUNDING PHYSICAL CONDITIONS, BUILDINGS,

STRUCTURES, ETC.  THEY ARE SCHEMATIC ONLY, EXCEPT WHERE DIMENSIONS ARE SHOWN THERETO.

3. EXISTING UTILITY INFORMATION SHOWN HEREON HAS BEEN COLLECTED FROM VARIOUS SOURCES AND CANNOT BE
GUARANTEED AS TO ACCURACY OR COMPLETENESS.  THE CONTRACTOR SHALL VERIFY ALL INFORMATION TO HIS SATISFACTION
PRIOR TO EXCAVATION.  WHERE EXISTING UTILITIES ARE TO BE CROSSED BY PROPOSED CONSTRUCTION, TEST PITS SHALL BE
DUG BY THE CONTRACTOR PRIOR TO CONSTRUCTION.  TO ASCERTAIN EXISTING INVERTS, MATERIALS AND SIZES, TEST PIT

INFORMATION SHALL BE GIVEN TO THE ENGINEER PRIOR TO CONSTRUCTION TO PERMIT ADJUSTMENT AS REQUIRED TO AVOID
CONFLICTS.  ANY EXISTING UTILITY SERVICE CONNECTIONS, LOCATED BY THE CONTRACTOR, CAPABLE OF SERVICING THE
PROPOSED USE SHALL BE REUSED AS LONG AS THEY ARE IN GOOD CONDITION AND MEET THE UTILITY AUTHORITY'S STANDARDS

AND SPECIFICATIONS.  IF THE EXISTING UTILITY SERVICES DO NOT MEET THE ABOVE CRITERIA, THEN NEW SERVICE LINES SHALL BE
INSTALLED.

4. FINAL LOCATIONS, NUMBERS AND SIZE OF ALL PROPOSED UTILITIES SERVICING BUILDINGS ARE TO BE VERIFIED WITH THE

ARCHITECT, OWNER AND APPROPRIATE UTILITY AUTHORITY BY THE CONTRACTOR.
5. UTILITY COMPANIES MUST BE NOTIFIED PRIOR TO ANY CONSTRUCTION;  DEMOLITION, EXCAVATION AND/OR CONSTRUCTION.

CALL 1-800-552-7001 TO ORDER UTILITY MARK-OUTS AT THE SITE. IF NECESSARY, CONSULTATION OF PRIVATE UTILITY MARK-OUT

COMPANY SHALL BE OBTAINED AT THE COST OF THE CONTRACTOR. THE CONTRACTOR SHALL INFORM THE ENGINEER
IMMEDIATELY SHOULD THE MARK-OUT CONFLICT WITH PROPOSED IMPROVEMENTS. COPIES OF ALL MARK-OUTS, INCLUDING
TICKET NUMBERS, SHALL BE PROVIDED TO THE ENGINEER.

6. ALL MATERIALS, WORKMANSHIP, AND CONSTRUCTION FOR SITE IMPROVEMENTS SHOWN HEREON SHALL BE IN ACCORDANCE
WITH:

A) CITY BUILDING, ELECTRICAL AND FIRE CODE, AS CURRENTLY AMENDED.

B) CURRENT, PREVAILING MARYLAND STATE HIGHWAY ADMINISTRATION SPECIFICATIONS,STANDARDS AND REQUIREMENTS.

C) CURRENT, PREVAILING WSSC/UTILITY COMPANY/AUTHORITY AND OWNER SPECIFICATIONS, STANDARDS AND REQUIREMENTS.

7. THE CONTRACTOR SHALL NOTIFY THE UNDERSIGNED PROFESSIONAL IMMEDIATELY IF ANY FIELD OR SOIL CONDITIONS

ENCOUNTERED DIFFER MATERIALLY FROM THOSE REPRESENTED HEREON.  SUCH CONDITIONS COULD RENDER THE DESIGNS
SHOWN HEREON INAPPROPRIATE OR INEFFECTIVE.

8. THE CONTRACTOR SHALL UTILIZE EXISTING ROOF DRAIN CONNECTIONS, SANITARY SEWER CONNECTIONS AND WATER

SERVICE CONNECTIONS. ALL CONNECTIONS SHALL BE ADJUSTED AS NECESSARY AND RECONNECTED TO NEW SERVICE MAINS.

9. THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING ALL APPROPRIATE SAFETY DEVICES AND TRAINING TO ALL WORKERS IN
ORDER TO MAINTAIN SAFE CONDITIONS ON THE PROJECT SITE.

10. THE CONTRACTOR IS RESPONSIBLE FOR ALL REQUIRED CONSTRUCTION PERMITS NECESSARY FOR THE CONSTRUCTION AND
COMPLETION OF THE APPROVED IMPROVEMENTS.

11. THE CONTRACTOR SHALL REFER TO ARCHITECTURAL PLANS AND SPECIFICATIONS FOR ACTUAL LOCATIONS AND SIZES OF ALL

UTILITIES ENTERING THE BUILDING, INCLUDING SANITARY SEWER, WATER, GAS, ELECTRIC AND TELEPHONE SERVICE
CONNECTIONS. THE CONTRACTOR SHALL COORDINATE INSTALLATION OF UTILITIES IN SUCH A MANNER AS TO AVOID
CONFLICTS AND TO ENSURE PROPER DEPTHS ARE ACHIEVED.

12. CONTRACTOR IS TO COORDINATE WITH THE UTILITY COMPANIES AS TO THE LOCATION AND SCHEDULING OF SERVICE

CONNECTIONS TO THE UTILITY SUPPLY FACILITIES.

13. THE ROUTING OF ALL UTILITIES IS SUBJECT TO ADJUSTMENT TO MEET UTILITY COMPANY REQUIREMENTS AND SPECIFICATIONS.
WHEN BUILDING PLUMBING AND MECHANICAL DRAWINGS ARE COMPLETE AND UTILITY REQUIREMENTS ARE FINALIZED

ADJUSTMENTS MAY BE NECESSARY TO THE UTILITY SERVICE LOCATIONS AND SIZES.

14. THE CONTRACTOR SHALL ADJUST ALL EXISTING AND PROPOSED UTILITY FRAMES, COVERS, MANHOLES, VALVE BOXES AND
OTHER UTILITY FACILITY STRUCTURES TO BE FLUSH WITH FINISH SURFACE GRADE ELEVATIONS.

15. ALL CONCRETE IS TO HAVE A MINIMUM 28 DAY COMPRESSIVE STRENGTH OF 4,000 PSI OR AS DIRECTED BY THE STRUCTURAL
ENGINEER.

GENERAL UTILITY NOTES:

PROFESSIONAL CERTIFICATION.

I HEREBY CERTIFY THAT THESE

DOCUMENTS WERE PREPARED

OR APPROVED BY ME, AND

THAT I AM A DULY LICENSED

PROFESSIONAL ENGINEER

UNDER THE LAWS OF THE

STATE OF MARYLAND

LICENSE NO.________________

EXP. DATE __________________

1. THE PERMITTEE SHALL NOTIFY THE CITY INSPECTOR AT 301-258-6330, 48 HOURS BEFORE COMMENCING ANY LAND DISTURBING ACTIVITY
AND SHALL BE REQUIRED TO HOLD A PRECONSTRUCTION MEETING BETWEEN HIMSELF OR HIS REPRESENTATIVE, AND AUTHORIZED
REPRESENTATIVES OF THE CITY.

2. THE PERMITTEE MUST OBTAIN INSPECTION AND APPROVAL BY PLANNING AND CODE ENFORCEMENT AT THE FOLLOWING POINTS:

A. AT THE REQUIRED PRE-CONSTRUCTION MEETING.

B. FOLLOWING INSTALLATION OF SEDIMENT CONTROL MEASURES AND PRIOR TO ANY OTHER LAND DISTURBING ACTIVITY.

C. DURING THE INSTALLATION OF A SEDIMENT BASIN OR STORMWATER MANAGEMENT STRUCTURE AT THE REQUIRED INSPECTION POINTS

(SEE INSPECTION CHECKLIST ON PLAN). NOTIFICATION PRIOR TO COMMENCING CONSTRUCTION IS MANDATORY.

D. PRIOR TO REMOVAL OR MODIFICATION OF ANY SEDIMENT CONTROL DEVICES.

E. PRIOR TO FINAL ACCEPTANCE.

3. ALL EROSION CONTROL MEASURES ARE TO BE CONSTRUCTED AND MAINTAINED IN ACCORDANCE WITH APPLICABLE PUBLISHED

STANDARDS AND SPECIFICATIONS AND THE MOST CURRENT "MARYLAND STANDARDS AND SPECIFICATIONS FOR SOIL EROSION AND SEDIMENT
CONTROL."

4. THE PERMITTEE SHALL CONSTRUCT ALL EROSION AND SEDIMENT CONTROL MEASURES PER THE APPROVED PLAN AND CONSTRUCTION
SEQUENCE, SHALL HAVE THEM INSPECTED AND APPROVED BY THE CITY INSPECTOR PRIOR TO BEGINNING ANY OTHER LAND DISTURBANCES,

SHALL ENSURE THAT ALL RUNOFF FROM DISTURBED AREAS IS DIRECTED TO THE SEDIMENT CONTROL DEVICES, AND SHALL NOT REMOVE ANY
EROSION OR SEDIMENT CONTROL MEASURES WITHOUT PRIOR PERMISSION FROM CITY INSPECTOR.

5. ANY REQUEST FOR CHANGES TO THE APPROVED SEDIMENT CONTROL PLAN OR SEQUENCE OF CONSTRUCTION MUST BE SUBMITTED TO
THE SEDIMENT CONTROL INSPECTOR AND APPROVED BEFORE IMPLEMENTING CHANGES. MAJOR CHANGES WILL REQUIRE A PLAN REVISION.

6. THE PERMITTEE SHALL PROTECT ALL POINTS OF CONSTRUCTION INGRESS AND EGRESS TO PREVENT THE DEPOSITION OF MATERIALS ONTO
TRAVERSED PUBLIC THOROUGHFARE(S). ALL MATERIALS DEPOSITED ONTO PUBLIC THOROUGHFARE(S) SHALL BE REMOVED IMMEDIATELY.

7. THE PERMITTEE SHALL INSPECT DAILY AND MAINTAIN CONTINUOUSLY IN EFFECTIVE OPERATING CONDITION ALL EROSION AND SEDIMENT
CONTROL MEASURES UNTIL SUCH TIMES AS THEY ARE REMOVED WITH PRIOR PERMISSION FROM DEPARTMENT OF PLANNING AND CODE

ENFORCEMENT.

8. ALL SEDIMENT BASINS, TRAP EMBANKMENTS, SWALES, PERIMETER DIKES AND PERMANENT SLOPES STEEPER OR EQUAL TO 3:1 SHALL BE
STABILIZED WITH SOD, SEED AND ANCHORED STRAW MULCH, OR OTHER APPROVED STABILIZATION MEASURES, WITHIN THREE (3) CALENDAR
DAYS OF ESTABLISHMENT. ALL AREAS DISTURBED OUTSIDE OF THE PERIMETER SEDIMENT CONTROL SYSTEM MUST BE MINIMIZED AND STABILIZED

IMMEDIATELY. MAINTENANCE MUST BE PERFORMED AS NECESSARY TO ENSURE CONTINUED STABILIZATION. RESTABILIZATION OR OVERSEEDING
WILL BE REQUIRED, IF NECESSARY.

9. THE PERMITTEE SHALL APPLY SOD, SEED AND ANCHORED STRAW, MULCH, OR OTHER APPROVED STABILIZATION MEASURES TO ALL
DISTURBED AREAS WITHIN 7 CALENDAR DAYS AFTER STRIPPING AND GRADING ACTIVITIES HAVE CEASED ON THAT AREA. MAINTENANCE SHALL

BE PERFORMED AS NECESSARY TO ENSURE CONTINUED STABILIZATION. ACTIVE CONSTRUCTION AREAS, SUCH AS BORROW OR STOCKPILE
AREAS, ROADWAY IMPROVEMENTS, AND AREAS WITHIN 50 FEET OF A BUILDING UNDER CONSTRUCTION MAY BE EXEMPTED FROM THIS
REQUIREMENT, PROVIDED THAT EROSION AND SEDIMENT CONTROL MEASURES ARE INSTALLED AND MAINTAINED TO PROTECT THOSE AREAS.

10. PRIOR TO REMOVAL OF SEDIMENT CONTROL MEASURES, THE PERMITTEE SHALL STABILIZE ALL CONTRIBUTORY DISTURBED AREAS USING SOD
OR AN APPROVED PERMANENT SEED MIXTURE WITH REQUIRED SOIL AMENDMENTS AND AN APPROVED ANCHORED MULE... WOOD FIBER MULCH
MAY ONLY BE USED IN SEEDING SEASON WHEN THE SLOPE DOES NOT EXCEED 10% TO PROMOTE SHEET FLOW DRAINAGE. AREAS BROUGHT TO
FINISHED GRADE DURING THE SEEDING SEASON SHALL BE PERMANENTLY STABILIZED WITHIN 7 CALENDAR DAYS OF ESTABLISHMENT. WHEN

PROPERTY IS BROUGHT TO FINISHED GRADE DURING THE MONTHS OF NOVEMBER THROUGH FEBRUARY, AND PERMANENT STABILIZATION IS
FOUND TO BE IMPRACTICAL, AN APPROVED TEMPORARY SEED AND STRAW ANCHORED MULCH SHALL BE APPLIED TO DISTURBED AREAS. THE
FINAL PERMANENT STABILIZATION OF SUCH PROPERTY SHALL BE COMPLETED PRIOR TO THE FOLLOWING APRIL 15.

11. THE SITE WORK, MATERIALS, APPROVED SC AND SWM PLANS AND ANY REQUIRED TEST REPORTS SHALL BE AVAILABLE AT THE SITE FOR

INSPECTION BY DULY AUTHORIZED OFFICIALS OF THE CITY OF GAITHERSBURG.

12. SURFACE DRAINAGE FLOWS OVER UNSTABILIZED CUT AND FILL SLOPES SHALL BE CONTROLLED BY EITHER PREVENTING DRAINAGE FLOWS
FROM TRAVERSING THE SLOPES OR BY INSTALLING MECHANICAL DEVICES TO LOWER THE WATER DOWNSLOPE WITHOUT CAUSING EROSION.
DIKES SHALL BE INSTALLED AND MAINTAINED AT THE TOP OF CUT OR FILL SLOPES UNTIL THE SLOPE AND DRAINAGE AREA TO IT ARE FULLY

STABILIZED, AT WHICH TIME THEY MUST BE REMOVED AND FINAL GRADING DONE TO PROMOTE SHEET FLOW DRAINAGE. MECHANICAL DEVICES
MUST BE PROVIDED AT POINTS OF CONCENTRATED FLOW WHERE EROSION IS LIKELY TO OCCUR.

13. PERMANENT SWALES OR OTHER POINTS OF CONCENTRATED WATER FLOW SHALL BE STABILIZED WITH SOD OR SEED WITH AN APPROVED
EROSION CONTROL MATTING OR BY OTHER APPROVED STABILIZATION MEASURES.

14. TEMPORARY SEDIMENT CONTROL DEVICES SHALL BE REMOVED, WITH PERM1SS1ON OF THE CITY INSPECTOR, WITHIN (30) CALENDAR DAYS
FOLLOWING ESTABLISHMENT OF PERMANENT STABILIZATION IN ALL CONTRIBUTORY DRAINAGE AREAS. IF ESTABLISHMENT IS NOT FULL AND
UNIFORM AS DETERMINED BY THE SEDIMENT CONTROL INSPECTOR, OVERSEEDING WILL BE REQUIRED. STORMWATER MANAGEMENT STRUCTURES
USED TEMPORARILY FOR SEDIMENT CONTROL SHALL BE CONVERTED TO THE PERMANENT CONFIGURATION WITHIN THIS TIME PERIOD AS WELL.

15. NO PERMANENT CUT OR FILL SLOPE WITH A GRADIENT STEEPER THAN 3:1 WILL BE PERMITTED IN LAWN MAINTENANCE AREAS. A SLOPE
GRADIENT OF UP TO 2:1 WILL BE PERMITTED IN AREAS THAT ARE NOT TO BE MAINTAINED PROVIDED THAT THOSE AREAS ARE INDICATED ON THE
EROSION AND SEDIMENT CONTROL PLAN WITH A LOW-MAINTENANCE GROUND COVER SPECIFIED FOR PERMANENT STABILIZATION. SLOPE
GRADIENT STEEPER THAN 2:1 WILL NOT BE PERMITTED WITH VEGETATIVE STABILIZATION.

16. THE PERMITTEE SHALL INSTALL A SPLASHBLOCK AT THE BOTTOM OF EACH DOWNSPOUT UNLESS THE DOWNSPOUT IS CONNECTED BY A
DRAIN LINE TO AN ACCEPTABLE OUTLET.

17. ALL WATER PUMPED FROM EXCAVATION DURING CONSTRUCTION SHALL BE PUMPED EITHER TO SEDIMENT TANKS AND/OR SEDIMENT
TRAPS. NO WATER WILL BE PUMPED TO THE STORM DRAIN SYSTEM.  DEWATERING SHALL BE PERFORMED IN ACCORDANCE WITH THE MOST

CURRENT MARYLAND STANDARDS AND SPECIFICATIONS FOR SOIL EROSION AND SEDIMENT CONTROL.

18. FOR FINISHED GRADING, THE PERMITTEE SHALL PROVIDE ADEQUATE GRADIENTS SO AS TO: (1) PREVENT WATER FROM STANDING ON THE
SURFACE OF LAWNS MORE THAN 24 HOURS AFTER THE END OF A RAINFALL, EXCEPT IN DESIGNATED DRAINAGE COURSES AND SWALE FLOW
AREAS WHICH MAY DRAIN AS LONG AS 48 HOURS AFTER THE END OF A RAINFALL, AND (2) PROVIDE POSITIVE DRAINAGE AWAY FROM ALL

BUILDING FOUNDATIONS OR OPENINGS.

19. SEDIMENT TRAPS OR BASINS ARE NOT PERMITTED WITHIN 20 FEET OF A BUILDING WHICH IS EXISTING OR UNDER CONSTRUCTION. NO
BUILDING MAY BE CONSTRUCTED WITHIN 20 FEET OF A SEDIMENT TRAP OR BASIN.

20. ALL INLETS IN NON-SUMP AREAS SHALL HAVE ASPHALT BERMS INSTALLED AT THE TIME OF BASE PAVING ESTABLISHMENT.

21. THE SEDIMENT CONTROL INSPECTOR HAS THE OPTION OF REQUIRING ADDITIONAL SEDIMENT CONTROL MEASURES, IF DEEMED NECESSARY.

22. ALL TRAP ELEVATIONS ARE RELATIVE TO THE OUTLET ELEVATION, WHICH MUST BE ON EXISTING UNDISTURBED GROUND.

23. VEGETATIVE STABILIZATION SHALL BE PERFORMED IN ACCORDANCE WITH THE MOST CURRENT MARYLAND STANDARDS AND
SPECIFICATIONS FOR SOIL EROSION AND SEDIMENT CONTROL.

24. TEMPORARY SEDIMENT TRAP(S) SHALL BE CLEANED OUT AND RESTORED TO THE ORIGINAL DIMENSIONS WHEN SEDIMENT HAS
ACCUMULATED TO A POINT ONE HALF (1/2) THE DEPTH BETWEEN THE OUTLET CREST AND THE BOTTOM OF THE TRAP.

25. SEDIMENT REMOVED FROM TRAPS SHALL BE PLACED AND STABILIZED IN APPROVED AREAS IN SUCH A MANNER THAT IT DOES NOT FOUL
EXISTING OR PROPOSED STORM DRAINAGE SYSTEMS OR AREAS ALREADY STABILIZED. SEDIMENT SHALL NOT BE PLACED WITHIN A FLOOD PLAIN

OR WETLAND.

26. ALL SEDIMENT BASINS AND TRAPS MUST BE SURROUNDED WITH A WELDED WIRE SAFETY FENCE. THE FENCE MUST BE AT LEAST 42 INCHES
HIGH, HAVE POSTS SPACED NO FARTHER APART THAN 8 FEET, HAVE MESH OPENINGS NO GREATER THAN 2 INCHES IN WIDTH AND 4 INCHES IN
HEIGHT, WITH A MINIMUM OF 14-GAUGE WIRE. SAFETY FENCE MUST BE MAINTAINED IN GOOD CONDITION AT ALL TIMES.

27. NO EXCAVATION IN THE AREA OF EXISTING UTILITIES IS PERMITTED UNLESS THEIR LOCATION HAS BEEN DETERMINED. CALL MISS UTILITY AT
1-800-257-7777 48 HOURS PRIOR TO THE START OF WORK.

28. OFF-SITE SPOIL OR BORROW AREAS MUST HAVE APPROVED SC PLANS.

29. PROTECT ALL TREES TO BE PRESERVED DURING CONSTRUCTION IN ACCORDANCE WITH THE APPROVED FOREST CONSERVATION PLAN

AND FOREST STAND DELINEATION.

30. PERMITTEE IS RESPONSIBLE FOR ALL ACTIONS OF SUBCONTRACTORS, INCLUDING REPAIRING DAMAGES OF SEDIMENT CONTROL DEVICES.

CITY OF GAITHERSBURG DEPARTMENT OF PUBLIC WORKS -

STANDARD EROSION AND SEDIMENT CONTROL NOTES

FLAG CLEARING LIMITS - ONE WEEK

SCHEDULE/HOLD ON-SITE PRE-CONSTRUCTION MEETING WITH OWNER, CONTRACTOR, AND APPROPRIATE CITY AND/OR STATE

PERSONNEL - 1 WEEK

INSTALL CONSTRUCTION ENTRANCE AND PERIMETER EROSION AND SEDIMENT CONTROL DEVICES PER APPROVED EROSION AND

SEDIMENT CONTROL PLAN - ONE WEEK

UTILITY DISCONNECTS (SITE LIGHTS, EXISTING BUILDING UTILITY CONNECTIONS - TWO WEEKS

DEMOLISH EXISTING BUILDING, SITE LIGHTS, SIDEWALKS AND PARKING/TRAVEL-WAYS - THREE WEEKS

CLEAR AND GRUB WITHIN LIMITS OF DISTURBANCE - TWO WEEKS

ROUGH GRADE SITE - TWO WEEKS

INSTALL RELOCATED SEWER AND WATER LINES, PER APPROVED WSSC PLANS, INCLUDING DEMOLITION AND/OR ABANDONMENT OF

OLD LINES - 8 WEEKS

INSTALL, RELOCATED STORM DRAIN MAIN, REMOVE OLD STORM DRAIN - 8 WEEKS

STAKE OUT, INSTALL BUILDING FOOTERS AND PIERS - 4 WEEKS

CONSTRUCT BUILDING AND PARKING SHELL - 10 MONTHS

INSTALL TRAFFIC CONTROL ALONG GREAT SENECA HIGHWAY FOR PROPOSED WIDENING - ONE WEEK

GRADE PROPOSED LANE WIDENING AND GREAT SENECA HIGHWAY ENTRANCE, STORM DRAIN IMPROVEMENTS - 4 WEEKS

STAKE-OUT, INSTALL CURB AND GUTTER WITHIN GREAT SENECA HIGHWAY - 2 WEEKS

INSTALL, COMPACT SUB-BASE MATERIAL FOR LANE WIDENING AND ENTRANCE - ONE WEEK

INSTALL BASE COURSE, TOP COURSE, AND STRIPING WITHIN GREAT SENECA HIGHWAY - 2 WEEKS

STAKE-OUT, INSTALL CURB AND GUTTER AND SITE SIDEWALKS - 2 WEEKS

FINE GRADE SITE, INCLUDING PROPOSED BIO-RETENTION AREAS AND PERIMETER EROSION AND SEDIMENT CONTROL AT

BIO-RETENTION FACILITIES - 2 WEEKS

REMOVE CONSTRUCTION ENTRANCE WITH INSPECTOR'S APPROVAL TO FACILITATE FINE GRADING AND INSTALLATION OF SUBBASE.

INSTALL SUB-BASE MATERIAL FOR ON-SITE TRAVEL-WAYS - 1 WEEKS

PROVIDE STABILIZATION ACROSS ALL DENUDED AREAS - 1 WEEK

ESTIMATED TIME TO COMPLETION FROM START DATE TO COMPLETION - APPROXIMATELY 22 MONTHS

CONSTRUCTION SCHEDULE:

09/16/16
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ALL STATES REQUIRE NOTIFICATION OF

EXCAVATORS, DESIGNERS, OR ANY PERSON
PREPARING TO  DISTURB THE EARTH'S

SURFACE ANYWHERE IN ANY STATE

Office Locations:

FOR STATE SPECIFIC DIRECT PHONE NUMBERS VISIT:
WWW.CALL811.COM

C    O    N    S    U    L    T    I    N    G        P.    A.

n Red Bank, NJ
n Clinton, NJ
n Hamilton, NJ
n Marmora, NJ
n Mt. Arlington, NJ
n Mt. Laurel, NJ
n Sterling, VA
n Norfolk, VA
n Albuquerque, NM

n Albany, NY
n Chestnut Ridge, NY
n Newburgh, NY
n Hawthorne, NY
n Lehigh Valley, PA
n Exton, PA
n Philadelphia, PA
n Columbia, MD
n Tampa, FL

C-DEMO

STERLING OFFICE
22375 Broderick Drive

Suite 110

Sterling, VA  20166
Phone: 703.430.4330

Fax: 703.430.4339
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PARCEL 1 DEED BOOK

24204 AT PAGE 59
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EDUARDO  J.  INTRIAGO

ENGINEER - LICENSE NUMBER: 46513

MARYLAND  PROFESSIONAL

30 30 60

SCALE : 1" = 30'
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LEGEND

               SAFETY FENCE                 

E-1          SILT FENCE     

B-1         CONSTRUCTION ENTRANCE  

B-2         WASH RACK                   

TITLE KEY SYMBOL

SAWCUT LINE

LIMITS OF DISTURBANCE

X X X

SF SF

NO.

SCE

WR

EXISTING VEGETATION TO

BE REMOVED
X

THE TOTAL SITE AREA FOR BOTH PARCELS “I” AND “J” IS APPROXIMATELY 3.10 ACRES. THE

TOTAL AREA OF DISTURBANCE IS APPROXIMATELY 3.21 ACRES DUE TO ADDITIONAL

DISTURBANCE REQUIRED FOR UTILITY RELOCATIONS, ETC.

CONTRACTOR TO NOTIFY THE DEPARTMENT OF INSPECTIONS AND PERMITS AT LEAST 48

HOURS BEFORE COMMENCING WORK. WORK MAY NOT COMMENCE UNTIL THE PERMITTEE OR

THE RESPONSIBLE PERSONNEL HAVE MET ON SITE WITH THE SEDIMENT AND EROSION CONTROL

INSPECTOR TO REVIEW THE APPROVED PLANS. ONCE THE APPROVED PLANS HAVE BEEN

REVIEWED ON SITE, AND AFTER HAVING RECEIVED PERMISSION TO PROCEED, THE

CONTRACTOR SHALL INSTALL THE PERIMETER CONTROLS AND CONSTRUCTION ENTRANCE AS

INDICATED ON THE PHASE 1 EROSION AND SILTATION CONTROL PLANS.

INSTALLATION OF THE CONSTRUCTION ENTRANCES WILL REQUIRE THE REMOVAL OF THE

PAVEMENT BELOW THE CONSTRUCTION ENTRANCE LOCATION(S). CLEAR THE MINIMUM

AREA(S) AS NECESSARY FOR THE INSTALLATION OF THE PERIMETER CONTROLS. ONCE THE

PERIMETER SEDIMENT CONTROLS HAVE BEEN INSTALLED, INSTALL ALL INLET CONTROLS, AS

INDICATED. NOTIFY THE INSPECTOR FOR APPROVAL OF SEDIMENT CONTROL INSTALLATION

PRIOR TO COMMENCING WORK.

CONTRACTOR IS TO PERFORM CLEARING AND GRUBBING ACTIVITIES WITHIN THE LIMITS OF

DISTURBANCE, AS INDICATED ON PLAN. STORM DRAIN INLET PROTECTION REQUIRES

FREQUENT MAINTENANCE. TO MAINTAIN FUNCTION AND AVOID PREMATURE CLOGGING,

ACCUMULATED SEDIMENT MUST BE REMOVED AFTER EACH RAIN EVENT. IF THE INLET

PROTECTION DOES NOT COMPLETELY DRAIN WITHIN 24 HOURS AFTER A STORM EVENT, IT IS

CLOGGED. WHEN THIS OCCURS, REMOVE ACCUMULATED SEDIMENT AND CLEAN, OR REPLACE,

THE GEOTEXTILE AND STONE.

ALL SPOIL MATERIALS ARE TO BE DISPOSED OF AT AN APPROVED SITE WITH AN ACTIVE PERMIT

IN ACCORDANCE WITH ALL APPLICABLE LOCAL, STATE, AND FEDERAL REGULATIONS.

THE CONSTRUCTION ENTRANCE MUST BE MAINTAINED IN A CONDITION THAT MINIMIZES THE

TRACKING OF SEDIMENT. THIS MAY REQUIRE ADDING STONE OR MAKING OTHER REPAIRS AS

CONDITIONS DEMAND TO MAINTAIN A CLEAN SURFACE, THE MOUNTABLE BERM, AND THE

SPECIFIED DIMENSIONS. ALL SILT OR SEDIMENT SPILLED, DROPPED, OR TRACKED ONTO THE

ADJACENT ROADWAY MUST BE REMOVED IMMEDIATELY BY VACUUMING, SCRAPING, AND/OR

SWEEPING. WASHING THE ROADWAY TO REMOVE MUD TRACKED ONTO PAVEMENT IS NOT

ACCEPTABLE UNLESS THE WASH WATER IS DIRECTED TO AN APPROVED SEDIMENT CONTROL

PRACTICE.

THE AREA UNDER THE WASH RACK(S) MUST BE MAINTAINED FREE OF ACCUMULATED SEDIMENT.

IF DAMAGED, THE WASH RACK MUST BE REPAIRED OR REPLACED.

ACCUMULATED SEDIMENT AND DEBRIS MUST BE REMOVED WHEN BULGES DEVELOP IN THE SILT

FENCE OR WHEN SEDIMENT REACHES 25 PERCENT OF THE FENCE HEIGHT. THE GEOTEXTILE

MUST BE REPLACED IF TORN. IF UNDER MINING OCCURS, RE-INSTALL FENCE.

CONTRACTOR IS TO BEGIN DEMOLITION PROCEDURES FOR ALL IMPROVEMENTS LOCATED

WITHIN THE PERIMETER CONTROLS. REMOVE CURB AND GUTTER AND PAVEMENT, AS

INDICATED ON PLAN.

UPON COMPLETION OF SURFACE DEMOLITION, THE CONTRACTOR SHALL BEGIN INSTALLATION

OF THE ULTIMATE ALIGNMENTS OF THE PROPOSED SEWER, WATER, AND STORM DRAINS, AS

INDICATED ON PLANS. MULTIPLE DE-WATERING DEVICES ARE TO BE ON-SITE, BASED UPON THE

ANTICIPATED NUMBER OF ACTIVE TRENCHES BEING EXCAVATED. CONSTRUCTION OF THE

RELOCATED LINES IS A CRITICAL ASPECT OF THE PROJECT SCOPE, WITH THE PRIMARY GOAL TO

MINIMIZE DISRUPTION OF ANY OF THE SERVICES.

THE STABILIZED CONSTRUCTION ENTRANCE MUST BE MAINTAINED IN A CONDITION THAT

MINIMIZES TRACKING OF SEDIMENT. THIS MAY REQUIRE ADDING STONE OR MAKING OTHER

REPAIRS AS CONDITIONS DEMAND TO MAINTAIN A CLEAN SURFACE, THE MOUNTABLE BERM,

AND THE SPECIFIED DIMENSIONS. ALL STONE OR SEDIMENT SPILLED, DROPPED, OR TRACKED

ONTO THE ADJACENT TRAVEL-WAY MUST BE REMOVED IMMEDIATELY BY VACUUMING,

SCRAPING, AND/OR SWEEPING. WASHING THE ADJACENT TRAVEL-WAY TO REMOVE MUD

TRACKED ONTO THE PAVED AREA IS NOT ACCEPTABLE UNLESS THE WASH WATER IS DIRECTED

TO AN APPROVED SEDIMENT CONTROL PRACTICE. THE AREA UNDER THE WASH RACK MUST BE

MAINTAINED FREE OF ACCUMULATED SEDIMENT. IF DAMAGED, THE WASH RACK MUST BE

REPAIRED OR REPLACED.

STORM DRAIN INLET PROTECTION REQUIRES FREQUENT MAINTENANCE. TO MAINTAIN

FUNCTION AND AVOID PREMATURE CLOGGING, ACCUMULATED SEDIMENT MUST BE REMOVED

BY HAND AFTER EACH RAIN EVENT. IF THE INLET PROTECTION DOES NOT COMPLETELY DRAIN

WITHIN 24 HOURS AFTER A STORM EVENT, IT IS CLOGGED. WHEN THIS OCCURS, REMOVE

ACCUMULATED SEDIMENT AND CLEAN, OR REPLACE, THE GEOTEXTILE AND STONE.

ACCUMULATED SEDIMENT AND DEBRIS MUST BE REMOVED WHEN BULGES DEVELOP IN THE SILT

FENCE OR WHEN SEDIMENT REACHES 25 PERCENT OF THE FENCE HEIGHT. THE GEOTEXTILE

MUST BE REPLACED IF TORN. IF UNDERMINING OCCURS, REINSTALL FENCE.

AREAS THAT ARE TO REMAIN PERVIOUS SHALL BE PREPARED IN ACCORDANCE WITH THE

STANDARDS AND SPECIFICATIONS, INCLUDING SOIL PREPARATION, APPLICATION OF TOPSOIL,

AND SOIL AMENDMENTS AS SOIL CONDITIONS DICTATE. THESE MEASURES INCLUDE LOOSENING

SOIL AND APPLICATION OF FERTILIZER AND LIME.

PERVIOUS AREAS THAT MAY REMAIN DENUDED FOR UP TO 7 DAYS ARE TO RECEIVE TEMPORARY

STABILIZATION IN ACCORDANCE WITH APPLICABLE STANDARDS AND SPECIFICATIONS (SEE

NOTES ON SHEET 2).

PHASE 1 EROSION AND SILTATION CONTROL NARRATIVE
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CONTRACTOR TO FINE GRADE ALL DISTURBED AREAS THAT ARE TO REMAIN PERVIOUS

AREAS. ONCE FINE GRADING IS COMPLETE, PERMANENT SEEDING SHALL BE INSTALLED IN

CONFORMANCE WITH APPLICABLE STANDARDS AND SPECIFICATIONS. VEGETATION MUST

BE ESTABLISHED AND MAINTAINED SO THAT THE REQUIREMENTS FOR ADEQUATE

VEGETATIVE ESTABLISHMENT ARE CONTINUOUSLY MET IN ACCORDANCE WITH SECTION

B-4  OF THE “2011 MARYLAND STANDARDS AND SPECIFICATIONS FOR SOIL EROSION AND

SEDIMENT CONTROL” (VEGETATIVE STABILIZATION).

CONTRACTOR SHALL NOT REMOVE EROSION AND SILTATION CONTROLS UNTIL AFTER

APPROVAL HAS BEEN RECEIVED FROM THE APPROPRIATE ENFORCEMENT AUTHORITY.

PHASE 2 EROSION AND SILTATION CONTROL NARRATIVE

E-2          SILT FENCE ON PAVEMENT     SF SFSFOP

09/16/16
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before you dig.Call
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ALL STATES REQUIRE NOTIFICATION OF

EXCAVATORS, DESIGNERS, OR ANY PERSON
PREPARING TO  DISTURB THE EARTH'S

SURFACE ANYWHERE IN ANY STATE

Office Locations:

FOR STATE SPECIFIC DIRECT PHONE NUMBERS VISIT:
WWW.CALL811.COM

C    O    N    S    U    L    T    I    N    G        P.    A.

n Red Bank, NJ
n Clinton, NJ
n Hamilton, NJ
n Marmora, NJ
n Mt. Arlington, NJ
n Mt. Laurel, NJ
n Sterling, VA
n Norfolk, VA
n Albuquerque, NM

n Albany, NY
n Chestnut Ridge, NY
n Newburgh, NY
n Hawthorne, NY
n Lehigh Valley, PA
n Exton, PA
n Philadelphia, PA
n Columbia, MD
n Tampa, FL

C-LAYT

STERLING OFFICE
22375 Broderick Drive

Suite 110

Sterling, VA  20166
Phone: 703.430.4330

Fax: 703.430.4339
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PROPOSED ESD#5

(MICROBIORETENTION

PLANTER BOX #3)

1. THE ACCURACY AND COMPLETENESS OF THIS INFORMATION HAS BEEN PROVIDED TO THE BEST

ABILITY OF THE ENGINEER, HOWEVER, THE CONTRACTOR IS ADVISED TO VERIFY IN THE FIELD ALL
THE FACTORS CONCERNING THE LOCATION OF ALL UTILITIES PRIOR TO BIDDING AND
CONSTRUCTION.  LOCATIONS OF EXISTING UNDERGROUND UTILITIES AS SHOWN ON THESE
PLANS ARE TO BE CONSIDERED APPROXIMATE AND SHOULD BE VERIFIED BY THE CONTRACTOR.

2. THIS SET OF PLANS HAS BEEN PREPARED FOR PURPOSE OF MUNICIPAL AND AGENCY REVIEW AND
APPROVAL.  THIS SET OF PLANS SHALL NOT BE UTILIZED AS CONSTRUCTION DOCUMENTS UNTIL
ALL CONDITIONS OR APPROVALS HAVE BEEN SATISFIED ON THE DRAWINGS AND EACH DRAWING

HAS BEEN REVISED TO INDICATE "ISSUED FOR CONSTRUCTION".  THE CLIENT OR OWNER AND
CONTRACTOR ARE RESPONSIBLE TO ENSURE THAT THE APPROVED PLANS ONLY, ARE USED FOR
BIDDING AND CONSTRUCTION.

3. DO NOT SCALE DRAWINGS AS THEY PERTAIN TO ADJACENT AND SURROUNDING PHYSICAL

CONDITIONS, BUILDINGS, STRUCTURES, ETC.  THEY ARE SCHEMATIC ONLY, EXCEPT WHERE
DIMENSIONS ARE SHOWN THERETO.

4. EXISTING UTILITY INFORMATION SHOWN HEREON HAS BEEN COLLECTED FROM VARIOUS

SOURCES AND CANNOT BE GUARANTEED AS TO ACCURACY OR COMPLETENESS.  THE
CONTRACTOR SHALL VERIFY ALL INFORMATION TO HIS SATISFACTION PRIOR TO EXCAVATION.
WHERE EXISTING UTILITIES ARE TO BE CROSSED BY PROPOSED CONSTRUCTION, TEST PITS SHALL
BE DUG BY THE CONTRACTOR PRIOR TO CONSTRUCTION.  TO ASCERTAIN EXISTING INVERTS,

MATERIALS AND SIZES, TEST PIT INFORMATION SHALL BE GIVEN TO THE ENGINEER PRIOR TO
CONSTRUCTION, TO PERMIT ADJUSTMENT AS REQUIRED TO AVOID CONFLICTS.  ANY EXISTING
UTILITY SERVICE CONNECTIONS, LOCATED BY THE CONTRACTOR, CAPABLE OF SERVICING THE

PROPOSED USE SHALL BE REUSED AS LONG AS THEY ARE IN GOOD CONDITION AND MEET THE
UTILITY AUTHORITY'S STANDARDS AND SPECIFICATIONS.  IF THE EXISTING UTILITY SERVICES DO
NOT MEET THE ABOVE CRITERIA, THEN NEW SERVICE LINES SHALL BE INSTALLED.

5. ALL MATERIALS, WORKMANSHIP, AND CONSTRUCTION FOR SITE IMPROVEMENTS SHOWN HEREON

SHALL BE IN ACCORDANCE WITH:
A) MARYLAND STATE HIGHWAY ADMINISTRATION (SHA) "STANDARD SPECIFICATIONS FOR

ROAD AND BRIDGE  CONSTRUCTION", AS CURRENTLY AMENDED.

B) CURRENT, PREVAILING CITY OF GAITHERSBURG SPECIFICATIONS, STANDARDS AND
REQUIREMENTS.

C) CURRENT, PREVAILING UTILITY COMPANY/AUTHORITY AND OWNER SPECIFICATIONS,
STANDARDS AND REQUIREMENTS.

6. THE CONTRACTOR SHALL NOTIFY THE UNDERSIGNED PROFESSIONAL IMMEDIATELY IF ANY FIELD
OR SOIL CONDITIONS ENCOUNTERED DIFFER MATERIALLY FROM THOSE REPRESENTED HEREON.
SUCH CONDITIONS COULD RENDER THE DESIGNS SHOWN HEREON INAPPROPRIATE OR
INEFFECTIVE.

7. THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING ALL APPROPRIATE SAFETY DEVICES AND
TRAINING TO ALL WORKERS IN ORDER TO MAINTAIN SAFE CONDITIONS ON THE PROJECT SITE.

8. THE CONTRACTOR IS RESPONSIBLE FOR ALL REQUIRED CONSTRUCTION PERMITS NECESSARY FOR

THE CONSTRUCTION AND COMPLETION OF THE APPROVED IMPROVEMENTS.
9. THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER REMOVAL AND DISPOSAL OF ANY AND ALL

EXISTING OBJECTS, STRUCTURES, ETC. THAT ARE IN THE WAY OF PROPOSED CONSTRUCTION, OR
INDICATED AS 'TO BE REMOVED'.

10. ALL EXISTING AND PROPOSED SPOT ELEVATIONS ARE BOTTOM OF CURB UNLESS OTHERWISE
NOTED.

11. CONCRETE SIDEWALKS AND CURBING TO BE REMOVED SHALL BE SAW CUT OR REMOVED TO THE

NEAREST EXPANSION JOINT.
12. THE CONTRACTOR SHALL TAKE ADDITIONAL PRECAUTIONS TO WATERPROOF AREAS WHERE

THE EXTERIOR FINISHED GRADE IS HIGHER THAN THE FINISHED FLOOR ELEVATION.
ALTERNATELY, FOUNDATION WALLS IN EXCESS OF 6" BELOW FINISHED FLOOR SHALL BE FINISHED

SUITABLY.
13. UNITS ARE IN UNITED STATES STANDARD.
14. ALL UTILITIES SHALL BE INSTALLED UNDERGROUND.
15. APPLICANT SHALL CONFORM TO EROSION AND SEDIMENT CONTROL PLAN AS SHOWN IN THE

PLAN.
16. ALL SCREENING AND LANDSCAPING SHALL CONFORM TO REQUIREMENTS OF THE PLANNING

COMMISSION AND LANDSCAPING PLANS SHALL BE APPROVED BY THE PLANNING COMMISSION.
THE REGISTERED LANDSCAPE ARCHITECT WILL CERTIFY THAT THE WORK HAS BEEN COMPLETED

IN ACCORDANCE WITH THE APPROVED PLAN ON FILE WITH THE COUNTY.  A WRITTEN ONE
YEAR GUARANTEE SHALL BE PROVIDED BY THE APPLICANT TO THE PLANNING COMMISSION,
STATING THAT ALL PLANTS WHICH DIE OR ARE LIKELY TO DIE WITHIN THE GUARANTEE PERIOD
WILL BE REPLACED.

17. ALL CURBING SHALL BE CONCRETE.
18. ALL TRAFFIC CONTROL DEVICES SHALL BE IN ACCORDANCE WITH THE LATEST EDITION OF THE

MARYLAND  MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES.

19. ASPHALT SURFACE COURSE FOR ALL PAVED AREAS (NEW PAVEMENT AND MILL & OVERLAY) SHALL
BE INSTALLED  IN UNISON TO ENSURE A UNIFORM, FINISHED APPEARANCE.

GENERAL SITE NOTES

PROPOSED LAYOUT

C4

PROPOSED ESD#3

(MICROBIORETENTION

PLANTER BOX #1)

PROPOSED ESD#4

(MICROBIORETENTION

PLANTER BOX #2)

PROPOSED ESD#1

(MICROBIORETENTION

#1)

PROPOSED ESD#2

(MICROBIORETENTION

#2)
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NOTES:

1.  THE EXISTING 27" PIPE IS TO REMAIN IN PLACE AND TO BE CONNECT TO THE

PROPOSED MANHOLE.

2.  THE PROPOSED STORMWATER IS CONNECTING TO THE SAME LOCATION OFFSITE AS

EXISTING CONDITIONS. WITH THE ADDITION OF THE PROPOSED STORMWATER

MANAGEMENT DEVICES, THE PROPOSED FLOWS ARE LOWER THAT THE EXISTING

CONDITIONS. THE ULTIMATE OUTFALL IS THE KENTLANDS REGIONAL STORMWATER

MANAGEMENT POND.



H Y

D

QUINCE ORCHARD ROAD

GREAT SEN
ECA H

IGH
W

AY

H
Y

D

H Y

D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LOD

LO
D

LO
D

LOD

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LOD

LOD

LOD

LOD

LOD

LOD

LOD

LOD

LOD

LOD

LOD

LO
D

LO
D

L
O

D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LO
D

LOD

DA #2

DA=1.16 AC CN=93

TO EX. INLET 7

DA #1

DA=0.14 AC CN=95

TO EX. INLET 11

EX 10

DA #4

DA=0.56 AC CN=89

TO EX. INLET 2

DA #5

DA=0.56 AC CN=96

TO EX. INLET 2B

DA #6

DA=0.27 AC CN=96

TO EX. INLET 2A

DA #7

DA=0.60 AC CN=92

TO EX. INLET 1

EX 11

EX 2B

EX 2A

EX 2

EX 3A

EX 3

EX 4

EX 1

EX 5

EX 6

EX 7

EX 8

EX 9

DA #3

DA=0.22 AC CN=91

TO EX. INLET 3A

SHEET NUMBER:

SCALE:

PROJECT NUMBER:

DRAWN BY:DATE:

DRAWING NAME:

CHECKED BY:

SHEET TITLE:

R
E
V

D
A

T
E

D
R

A
W

N
 B

Y
D

E
SC

R
IP

T
IO

N

Customer Loyalty through Client Satisfaction
w w w . m a s e r c o n s u l t i n g . c o m

PROTECT YOURSELF

Engineers     Planners     Surveyors

Landscape Architects     Environmental Scientists

Copyright © 2016. Maser Consulting P.A. All Rights Reserved. This drawing and

all the information contained herein is authorized for use only by the party for
whom the services were contracted or to whom it is certified. This drawing may

not be copied, reused, disclosed, distributed or relied upon for any other purpose

without the express written consent of Maser Consulting, P.A.

Know what'sbelow.
before you dig.Call

R

ALL STATES REQUIRE NOTIFICATION OF

EXCAVATORS, DESIGNERS, OR ANY PERSON
PREPARING TO  DISTURB THE EARTH'S

SURFACE ANYWHERE IN ANY STATE

Office Locations:

FOR STATE SPECIFIC DIRECT PHONE NUMBERS VISIT:
WWW.CALL811.COM

C    O    N    S    U    L    T    I    N    G        P.    A.

n Red Bank, NJ
n Clinton, NJ
n Hamilton, NJ
n Marmora, NJ
n Mt. Arlington, NJ
n Mt. Laurel, NJ
n Sterling, VA
n Norfolk, VA
n Albuquerque, NM

n Albany, NY
n Chestnut Ridge, NY
n Newburgh, NY
n Hawthorne, NY
n Lehigh Valley, PA
n Exton, PA
n Philadelphia, PA
n Columbia, MD
n Tampa, FL

C-DAM

STERLING OFFICE
22375 Broderick Drive

Suite 110

Sterling, VA  20166
Phone: 703.430.4330

Fax: 703.430.4339

1
5
0
0
0
2
5
2
A

\E
n
gi

n
e
e
ri

n
g 

D
ra

w
in

gs
\E

n
gi

n
e
e
ri

n
g\

Si
te

 P
la

n
s\

C
-D

A
M

.d
w

g\
C

6
-E

X
 D

A
M

  
  
  
  
  
B

y:
 P

P
R

Y
O

R

CONCEPT/
PRELIMINARY SWM &

SEDIMENT CONTROL PLAN

S & T
KENTLANDS, LLC

BLOCK "Q"
PARCEL 1 DEED BOOK

24204 AT PAGE 59
PARCEL J

DEED BOOK 27103
AT PAGE 189

CITY OF GAITHERSBURG
MARYLAND

11/16/15 CME EI

15000252A

1
0
9
-1

6
-1

6
P
A

P
SE

C
O

N
D

 S
U

B
M

IS
SI

O
N

 -
 P

L
A

N
S 

R
E
V

IS
E
D

 P
E
R

 C
O

M
M

E
N

T
S 

R
E
C

E
IV

E
D

 F
R

O
M

 C
O

U
N

T
Y

.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

____________________________

FOR

EXISTING
DRAINAGE DIVIDES

C6

EDUARDO  J.  INTRIAGO

ENGINEER - LICENSE NUMBER: 46513

MARYLAND  PROFESSIONAL

30 30 60

SCALE : 1" = 30'

024 18 12 6 15

EXISTING IMPERVIOUS AREA

LEGEND

DRAINAGE DIVIDE LINE

DA #X

DA=XX AC CN=XX

TO EX. LOCATION

DRAINAGE DIVIDE INFORMATION

N

S

EW

M
D

 S
T

A
T

E
 P

L
A

N
E

N
A

D
8
3

NOTE: PER A MEETING WITH DONALD BOSWELL ON DECEMBER 21,

2015, IT WAS DETERMINED THAT THE EXISTING BUILDING THAT

WAS PREVIOUSLY RAZED NEEDED TO BE INCLUDED IN

CALCULATING THE EXISTING IMPERVIOUS AREA WITHIN THE

LIMITS OF CLEARING AND FOR ALL PURPOSES OF THE

STORMWATER MANAGEMENT CALCULATIONS.
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MARYLAND  PROFESSIONAL

REDEVELOPMENT COMPUTATIONS

NOTE:

PER REDEVELOPMENT STANDARDS, REQUIRED

PE =1, RV=0.95 FOR EXISTING IMPERVIOUS.

NOTE:

REQUIRED PE=1.8 BASED ON CHART 5.3 OF

THE 2000 MARYLAND SWM MANUAL (D SOILS

AT 80% IMPERVIOUS)

ESD #1 (MICRO-BIORETENTION #1) ESD #2 (MICRO-BIORETENTION #2) ESD #3 (PLANTER BOX #1)

ESD #4 (PLANTER BOX #2) ESD #5 (PLANTER BOX #3)

CALCULATION NOTES:

1. FILTER MEDIA TO BE MONTGOMERY COUNTY

DPS MIX

2. tf RECOMMENDED 2 DAYS FOR BIORETENTION

PER 2000 MARYLAND SWM MANUAL.

3. PER 2000 MARYLAND SWM MANUAL,

MICRO-BIORETENTION PRACTICES SHALL

CAPTURE AND STORE AT LEAST 75% OF THE

ESDv.

INDIVIDUAL PRACTICE COMPUTATIONS FULL SITE COMPLIANCE COMPUTATIONS

REDEVELOPMENT REQUIREMENTS ADDITIONAL IMPERVIOUS REQUIREMENTS

WQv

Pe

NOTE:

PER CODE, WITH THE ESD MEASURES PROVIDED,

THIS SITE MEETS ALL REQUIREMENTS FOR BOTH

WATER QUALITY AND QUANTITY.

ESD #1 (MICRO-BIORETENTION #1) ESD #2 (MICRO-BIORETENTION #2) ESD #3 (PLANTER BOX #1) ESD #4 (PLANTER BOX #2) ESD #5 (PLANTER BOX #3)

09/16/16
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C-SWM

STERLING OFFICE
22375 Broderick Drive

Suite 110

Sterling, VA  20166
Phone: 703.430.4330
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ENGINEER - LICENSE NUMBER: 46513

MARYLAND  PROFESSIONAL

STORMWATER MANAGEMENT NARRATIVE

EXISTING CONDITIONS

THE EXISTING CONDITIONS, AS DESCRIBED HEREIN, ARE BASED LARGELY ON A FIELD SURVEY BY MASER CONSULTING, P.A. ENTITLED “BOUNDARY AND TOPOGRAPHIC
SURVEY FOR S & T KENTLANDS, LLC”, DATED SEPTEMBER 15, 2015 (PROJECT NUMBER 15000252A) AS WELL AS SITE VISITS CONDUCTED ON VARIOUS DATES.

PARCEL I IS ADJACENT TO THE SOUTHWESTERLY QUADRANT OF THE INTERSECTION OF QUINCE ORCHARD ROAD AND GREAT SENECA HIGHWAY AND IS COMPRISED OF
APPROXIMATELY 1.74 ACRES. THIS PARCEL WAS THE FORMER SITE OF A FORMER RESTAURANT AND ASSOCIATED SITE AMENITIES WHICH PROVIDED VEHICULAR AND
PEDESTRIAN ACCESS TO THE SITE AS WELL AS IMPROVEMENTS WHICH ALLOWED PROVISION OF TRASH AND DELIVERY SERVICES. AS OF THE DATE OF THE FIELD SURVEY,
THE BUILDING, BUILDING PERIMETER SIDEWALK, AND DUMPSTER ENCLOSURE HAVE BEEN REMOVED. THE VEHICULAR TRAVEL-WAY REMAINS IN PLACE, WHICH
PROVIDES ACCESS TO PARCELS LOCATED TO THE WEST AND SOUTH. ADJACENT TO THIS MAIN TRAVEL-WAY ARE SEVERAL PARKING BAYS AND ADDITIONAL
TRAVEL-WAYS WHICH PROVIDE APPROXIMATELY 51 PARKING SPACES.

PARCEL J LIES TO THE SOUTHEAST OF THE AFOREMENTIONED PARCEL I WITH FRONTAGE ON GREAT SENECA HIGHWAY AND IS COMPRISED OF APPROXIMATELY 1.36
ACRES. AS OF THE DATE OF THE FIELD SURVEY THERE WAS AN EXISTING ONE STORY BUILDING WHICH HAS A FOOTPRINT OF APPROXIMATELY 5,000 SQUARE FEET. AS
WITH PARCEL I, THIS PORTION OF THE SUBJECT SITE ALSO HAS VARIOUS VEHICULAR, PEDESTRIAN AND SERVICE ACCESS AMENITIES (VEHICULAR TRAVEL-WAYS,
SIDEWALKS, PARKING BAYS FOR APPROXIMATELY 46 VEHICLES, AND DESIGNATED DUMPSTER AND DELIVERY AREAS.

THE TOTAL AREA OF BOTH PARCELS IS APPROXIMATELY 3.10 ACRES. THE ANTICIPATED LIMIT OF DISTURBANCE (LOD) REQUIRED TO PROVIDE THE PROPOSED
IMPROVEMENTS IS ESTIMATED AT 3.21 ACRES WITH AN IMPERVIOUS COVERAGE OF APPROXIMATELY 2.14 ACRES WITHIN THE LOD.

PROPOSED SITE CONDITIONS

THE PROPOSED SCOPE OF WORK ASSOCIATED WITH THIS PLAN IS TO DEMOLISH ALL EXISTING IMPERVIOUS AREAS LOCATED ON THE SITE WITH THE EXCEPTION OF THE
EXISTING DUMPSTER PAD AREA LOCATED ON THE NORTHWESTERLY CORNER OF THE SITE, ADJACENT TO PARCEL H TO THE WEST. THIS PAD SERVES THE EXISTING USES
LOCATED ON PARCEL H, AND SHALL REMAIN IN PLACE.

THE “WET” UTILITIES (SANITARY SEWER, PUBLIC WATERLINE, AND STORM DRAIN) LOCATED WITHIN THE PROPERTY WILL REQUIRE REMOVAL AND/OR RE-ROUTING TO
ACCOMMODATE THE GEOMETRY OF THE PROPOSED IMPROVEMENTS.

ULTIMATELY, IMPROVEMENTS WILL CONSIST OF TWO BUILDINGS, CONNECTED BY TWO OVERHEAD WALKWAYS WHICH WILL TRAVERSE OVER THE PROPOSED
VEHICULAR TRAVEL-WAY. THESE TWO BUILDING WILL BE SIX STORIES HIGH AND WILL BE USED FOR ELDERLY HOUSING. THERE WILL ALSO BE A MULTI-LEVEL PARKING
STRUCTURE TO PROVIDE PARKING FOR RESIDENTS AND THEIR GUESTS. THE PROPOSED VEHICULAR TRAVEL-WAY WILL CONNECT PARCEL H WITH THE K-MART TO THE
SOUTHEAST, IN A SIMILAR PATH AS CURRENTLY EXISTS. THERE WILL ALSO BE A NEW VEHICULAR ENTRANCE FROM GREAT SENECA HIGHWAY.

THE PROPOSED IMPERVIOUS AREA COVERED BY THE BUILDINGS, PARKING STRUCTURE, VEHICULAR TRAVEL-WAY, AND SIDEWALKS IS ANTICIPATED TO BE
APPROXIMATELY 2.63 ACRES. THIS REPRESENTS AN INCREASE OF APPROXIMATELY 0.49 ACRES OVER THE EXISTING IMPERVIOUS COVERAGE.

STORMWATER DESIGN

WITH AN EXISTING IMPERVIOUS COVERAGE OF 1.98 ACRES, OR 63.8% OF THE LOD, THIS PROJECT QUALIFIES AS REDEVELOPMENT.

ESD VOLUME REQUIREMENTS

PER THE "2000 MARYLAND STORMWATER DESIGN MANUAL," BECAUSE THE EXISTING SITE IS AT LEAST 40% IMPERVIOUS AREA, THE SITE QUALIFIES FOR
REDEVELOPMENT. AS A SITE THAT QUALIFIES FOR REDEVELOPMENT, THIS SITE WILL BE REQUIRED TO TREAT 50% OF THE EXISTING IMPERVIOUS AREA, AS WELL AS
100% OF ALL ADDITIONAL IMPERVIOUS AREA. PER THE CALCULATIONS PROVIDED ON SHEET C8 THE PLANTER BOX ESD MEASURES PROPOSED PROVIDE THE ESD
REQUIREMENTS FOR THE SITE. PLEASE SEE SHEET C8 FOR ALL CALCULATIONS.

CONCLUSION

CHECKING THE TOTAL ESDV REQUIRED AGAINST THE TOTAL VOLUME PROVIDED WITH THE TWO MICRO-BIORETENTION AREAS AND THE THREE (3)
MICRO-BIORETENTION PLANTER BOXES, THE PROPOSED SWM DESIGN CONFORMS TO THE STANDARDS SET FORTH IN THE “2000 MARYLAND STORMWATER DESIGN
MANUAL”.

PROPOSED STORM DRAIN CONVEYANCE FLOW CALCULATIONS AND PIPE SIZES

NOTE:

PER THE MICRO-BIORETENTION PLANTER BOX CALCULATIONS, THE FLOWS COMING FROM THE PLANTER BOXES WILL BE MINISCULE

AND IGNORED DUE TO THE LAG TIME FOR INFILTRATION. THE PEAK FLOWS ARE DELAYED TO HOUR 12 OF THE 10 YEAR EVENT.

LOCATION

DIMENSION SCHEDULE

AS-BUILT

2.5'ESD #3

2.5'ESD #4

2.5'ESD #5

AS-BUILT

"A"

10"

6"

6"

"B"

434.90

434.90

434.90

"C"

24"

48"

12"

"D"

439.73

439.40

439.40

"E"

438.90

438.90

438.90

"F"

436.40

436.40

436.40

"G" "H"

AS-BUILT

SURFACE

AREA

(SQ.FT.)

N/A

36"

N/A

RAILING

FENCE

"HT"

OVERFLOW STRUCTURE-NYLOPLAST BASIN W/

DOME GRATE

REMARK/NOTE

ESD PONDING
DEPTH="B"

REILING FENCE
HEIGHT = "HT"

6" MIN. FREEBOARD

6" THICK PLANTER BOX
 CONCRETE WALL

OUTLET PIPE

PLANTER BOX
SURFACE ELEV.="F"

3" MULCH LAYER

(*) CLEANOUT W/
WATERPROOF CAP
RIM ELEV. = "F"

PROP. "D"Ø
NYLOPLAST DRAIN BASIN
(OVERFLOW STRUCTURE)
RIM ELEV.="E"

ESD WSEL
6" MIN.
12" MAX.

PLANTING MEDIA
1/3 PERLITE

1/3 COMPOST
1/3 TOP SOIL

ROOF DRAIN
DOWNSPOUT

PROPOSED BUILDING WALL

INFLOW STABILIZATION
4"-8" STONE

3" MULCH

PERMEABLE SOIL MIXTURE
PLANTING MEDIA, DEPTH = "A"

6" SAND BED
(ASTM C33 OR AASHTO M6 FINE
AGGREGATE CONCRETE SAND)

6" MIN. STONE LAYER #7 STONE
BELOW UNDERDRAIN PVC PIPE

3" MIN. SOTNE LAYER #7 STONE
BELOW UNDERDRAIN PVC PIPE

6" THICK PLANTER BOX
 CONCRETE WALL

BUILDING WALL WATERPROOFING GEOMEMBRANES
(IMPERMEABLE LINER) OR APPROVAL EQUIVALENT
 (DESIGN BY BUILDING ARCHITECT)

BUILDING FOUNDATION SHOULD BE DESIGNED
BELOW PLANTER BOX BOTTOM WALL
SEE STRUCTURAL PLAN FOR DETAILS

12" MIN. CLEARANCE
TO PERFORATIONS

6" SCH 40 PERFORATED PVC
UNDERDRAIN PIPE**

PLANTER BOX
INV. ELEV. = "H"

BOTTOM OF SOIL MEDIA
ELEV. = "G"

* SEE PLAN VIEW FOR SHAPES OF FACILITY
** SEE PLAN VIEW FOR UNDER DRAIN LAYOUT

PLANTER BOX DETAIL

434.90

434.90

434.90

OVERFLOW STRUCTURE-NYLOPLAST BASIN W/

DOME GRATE

OVERFLOW STRUCTURE-NYLOPLAST BASIN W/

DOME GRATE

OUTFALL TO STORM DRAIN SYSTEM
INV. = "C"

220

1,340

500

09/16/16

BASIN 1-5

SHA BIORETENTION SOIL

MEDIA (BSM) (FROM CITY
APPROVED VENDOR)

EL: B

EL: D

EL: E

MULCH

3
1 3

1

6" SCHEDULE 40
PERFORATED PVC

UNDERDRAIN
#57 STONE

FILTER FABRIC - TYPAR 3341

(OR APPROVED EQUIVALENT)

MICROBIORETENTION SECTIONS
NOT TO SCALE

EDGE OF PROP.
PAVEMENT

EL: C

10 YEAR ELEVATION

2' BERM
EL: A

EL: A

1

MICROBIORETENTION INFORMATION CHART

ABASIN B C D

2

E

F

G

H

F G H
440.00 438.50 438.25 435.50 434.50 3" 2.75' 439.21

SEE MICROBIORETENTION INFORMATION CHART FOR DIMENSIONS AND ELEVATIONS.

439.00 437.50 437.25 434.50 433.50 2.75'3" 438.22
1'
1'

10 YEAR ELEV.
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HEAVY DUTY ASPHALT PAVING

COMPACTED SUB-GRADE

2.0" BITUMINOUS CONCRETE

SURFACE COURSE

3.0" BITUMINOUS CONCRETE BASE COURSE

6" BASE COURSE USING CRUSHED

STONE GRADED AGGREGATE

CONSTRUCTION JOINT DETAIL

1" DIA. BY 6" DEEP
HOLE (SEE NOTE 1)

NOTES:
1. CONTRACTOR TO BLOW DUST OUT OF
HOLE AND EPOXY #3 REBAR INTO HOLE.

6"

#3 REBAR DOWELL

@ 18" O.C.
12"

MIN. MIN.

09/16/16
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EXISTING CONDITIONS 

The existing conditions, as described herein, are based largely on a field survey by Maser 
Consulting, P.A. entitled "Boundary and Topographic Survey for S & T KENTLANDS, LLC", 
dated September 15, 2015 (Project Number 15000252A) as well as site visits conducted on 
various dates. 

Parcel I is adjacent to the southwesterly quadrant of the intersection of Quince Orchard Road and 
Great Seneca Highway and is comprised of approximately 1.74 acres. This parcel was the former 
site of a former restaurant and associated site amenities which provided vehicular and pedestrian 
access to the site as well as improvements which allowed provision of trash and delivery 
services. As of the date of the field survey, the building, building perimeter sidewalk, and 
dumpster enclosure have been removed. The vehicular travel-way remains in place, which 
provides access to parcels located to the west and south. Adjacent to this main travel-way are 
several parking bays and additional travel-ways which provide approximately 51 parking spaces. 

Parcel J lies to the southeast of the aforementioned Parcel I with frontage on Great Seneca 
Highway and is comprised of approximately 1.36 acres. As of the date of the field survey there 
was an existing one story building which has a footprint of approximately 5,000 square feet. As 
with Parcel I, this portion of the subject site also has various vehicular, pedestrian and service 
access amenities (vehicular travel-ways, sidewalks, parking bays for approximately 46 vehicles, 
and designated dumpster and delivery areas. 

The total area of both Parcels is approximately 3 .10 acres. The anticipated Limit of Disturbance 
(LOD) required to provide the proposed improvements is estimated at 3.21 acres with an 
impervious coverage of approximately 2.14 acres within the LOD. 

PROPOSED SITE CONDITIONS 

The proposed scope of work associated with this plan is to demolish all existing impervious 
areas located on the site with the exception of the existing dumpster pad area located on the 
northwesterly comer of the site, adjacent to Parcel H to the west. This pad serves the existing 
uses located on parcel H, and shall remain in place. 

The "wet" utilities (sanitary sewer, public waterline, and storm drain) located within the property 
will require removal and/or re-routing to accommodate the geometry of the proposed 

improvements. 

Ultimately, improvements will consist of two buildings, connected by two overhead walkways 
which will traverse over the proposed vehicular travel-way. These two building will be six 
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stories high and will be used for elderly housing. There will also be a multi-level parking 
structure to provide parking for residents and their guests. The proposed vehicular travel-way 
will connect Parcel H with the K-Mart to the southeast, in a similar path as currently exists. 
There will also be a new vehicular entrance from Great Seneca Highway. 

The proposed impervious area covered by the buildings, parking structure, vehicular travel-way, 
and sidewalks is anticipated to be approximately 2.63 acres. This represents an increase of 
approximately 0.49 acres over the existing impervious coverage. 

STORMWATERDESIGN 

With an existing impervious coverage of 2.14 acres, or 66.7% of the LOD, this project qualifies 
as redevelopment. 

ESD VOLUME REQUIREMENTS 

As a site that qualifies for redevelopment, this site will be required to treat 50% of the existing 
. . 
1mperv10us area. 

Given the following existing conditions: 

LOD = 140,046 SF 
Existing Imp = 93,390 SF 

% Imp= 66.7% 

Proposed Imp= 114,419 SF 
% Imp= 81.7% 

Per redevelopment standards, the required Pe = 1" and Rv = 0.95 for the exiting impervious 
coverage 

Rv= 0.95 
A= 0.50 x Exist. Imp. 

= 0.50 x 93,390 = 46,695 SF 

ESDv = (P e)(Rv)(A)/12 
= (1)(0.95)(46,695)/12 
= 3,697 FT3 storage required for existing impervious coverage 
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The additional impervious area of 21,029 square feet (15.0% of the LOD) shall be treated as new 

development. 

Per Chart 5.3 of the "2000 Maryland Stormwater Design Manual", the required Pe for an 
impervious coverage of 15.0% in Hydrologic Soil Group D is 1 inch. 

Hydrolo.glc So.ii Group D 
%1 RCN* PE= 1" 1.2" 1.4" 1.6" 1.8" 
0% 80 
5% 81 
10% 82 
15% 83 
20% 84 77 
25% 85 78 
30% 85 78 77 77 
35% 86 79 78 78 
40% 87 82 81 79 77 
45% 88 82 81 79 78 
50% 89 83 82 80 78 
55% 90 84 82 80 78 
60% 91 85 83 81 78 
65% 92 85 83 81 78 
70% 93 86 84 81 78 
75% 94 86 84 81 78 
80% 94 86 84 82 79 
85% 95 86 84 82 79 
90% 96 87 84 82 79 77 
95% 97 88 85 82 80 78 
100% 98 89 86 83 80 78 

The ESDv for the proposed impervious area is computed as follows: 

Rv= 0.05 + .009(1%) 

Rv= 0.19 
A= 140,046 SF 

ESDv = (P e)(Rv)(A)/12 
= (1)(0.19)(140,046)/12 

2.0" 2.2" 2.4" 

'' 

77 

= 2, 161 FT3 storage required for proposed impervious coverage 

Total ESDv required= 5,857 FT3 
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ESD VOLUME PROVIDED 

The following computations are based on provision of the proposed eight planter boxes (See plan 
view for locations, etc). 

PLANTER BOX 1 

Planter Box #1 is located along the west side of the southerly building. This facility will be 

charged with runoff from the west side of the roof. Flow from the roof will be conveyed to the 

planter via roof drains. The total flow area to this planter is 9,432 SF, with an impervious area of 

9,053 SF. This represents an overall imperviousness of 96.0%. 

Rv = 0.05 + 0.009 (I%) 

Rv= 0.91 

Pe= (WQvx 12)/(Rvx DA) 

= 2.30 inches 

Planter 1 Area (A)= 730 SF 

Basin Depth ( df) = 3 FT 

Dry Storage (hf) = 0.50 FT 

% Voids (V) = 40% 

Storage Volume Provided (Vp) =(A) x [(hf)+ (df) x (V)] 

= 730 x [0.50 + 3 x .40] 

= 1,241 FT3 

WQv= VP/0.75 

= 1,655 FT3 

Checking for the required surface area within the Planter yields: 

Af = (VF x df)/[k x (0.5 x hf+ df) x tf] 

= 573 SF Required (730 SF Provided) 
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PLANTER BOX 2 

Planter Box #2 is located along the west, north, and east sides of the northerly building. This 

facility will be charged with runoff from the north side of the roof. Flow from the roof will be 

conveyed to the planter via roof drains. The total flow area to this planter is 14,203 SF, with an 

impervious area of 13,630 SF. This represents an overall imperviousness of 96.0%. 

Rv = 0.05 + 0.009 (1%) 

Rv= 0.91 

Pe= (WQvx 12)/(Rvx DA) 

= 2.21 inches 

Planter 2 Area (A) = 1,054 SF 

Basin Depth ( dt) = 3 FT 

Dry Storage (ht)= 0.50 FT 

% Voids (V) = 40% 

Storage Volume Provided (Vp) =(A) x [(hf)+ (dt) x (V)] 

= 1.054 x [0.50 + 3 x .40] 

= 1,792 FT3 

WQv=VP/0.75 

= 2,389 FT3 

Checking for the required surface area within the Planter yields: 

Af =(VF x dt)/[k x (0.5 x hf+ dt) x tfJ 

= 827 SF Required (1,054 SF Provided) 

6 



PLANTER BOX 3 

Planter Box #3 is located along the south side of the northerly building. This facility will be 

charged with runoff from the south side of the roof. Flow from the roof will be conveyed to the 

planter via roof drains. The total flow area to this planter is 3,683 SF, with an impervious area of 

3,406 SF. This represents an overall imperviousness of 92.5%. 

Rv = 0.05 + 0.009 (1%) 

Rv= 0.88 

Pe= (WQvx 12)/(Rvx DA) 

= 4.01 inches 

Planter 3 Area (A) = 4 79 SF 

Basin Depth ( dt) = 3 FT 

Dry Storage (ht) = 0.50 FT 

% Voids (V) = 40% 

Storage Volume Provided (Vp) =(A) x [(ht)+ (dt) x (V)] 

= 479 x [0.50 + 3 x .40] 

= 814 FT3 

WQv=VP/0.75 

= 1,086 FT3 

Checking for the required surface area within the Planter yields: 

Af =(VF x dt)/[k x (0.5 x hf+ dt) x tf] 

= 479 SF Required (376 SF Provided) 
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PLANTER BOX 4 

Planter Box #4 is located along the north side of the southerly building. This facility will be 

charged with runoff from the south side of the roof. Flow from the roof will be conveyed to the 

planter via roof drains. The total flow area to this planter is 7 ,910 SF, with an impervious area of 

7,629 SF. This represents an overall imperviousness of 96.4%. 

Rv = 0.05 + 0.009 (1%) 

Rv= 0.92 

Pe= (WQvx 12)/(Rvx DA) 

= 1. 79 inches 

Planter 4 Area (A) = 4 79 SF 

Basin Depth ( df) = 3 FT 

Dry Storage (hf)= 0.50 FT 

% Voids (V) = 40% 

Storage Volume Provided (Vp) =(A) x [(hf)+ (df) x (V)] 

= 479 x [0.50 + 3 x .40] 

= 814 FT3 

WQv=VP/0.75 

= 1,086 FT3 

Checking for the required surface area within the Planter yields: 

Af =(VF x df)/[k x (0.5 x hf+ df) x tf] 

= 376 SF Required (479 SF Provided) 
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PLANTER BOX 5 

Planter Box #5 is located along the north and east side of the southerly building. This facility will 

be charged with runoff from the south side of the roof. Flow from the roof will be conveyed to 

the planter via roof drains. The total flow area to this planter is 4,234 SF, with an impervious 

area of 4,113 SF. This represents an overall imperviousness of97.1 %. 

Rv = 0.05 + 0.009 (1%) 

Rv= 0.92 

Pe= (WQvx 12)/(Rvx DA) 

= 2.00 inches 

Planter 5 Area (A) = 288 SF 

Basin Depth ( df) = 3 FT 

Dry Storage (hf) = 0.50 FT 

% Voids (V) = 40% 

Storage Volume Provided (Vp) =(A) x [(hf)+ (dt) x (V)] 

= 288 x [0.50 + 3 x .40] 

WQv= VP/0.75 

= 653 FT3 

= 490 FT3 

Checking for the required surface area within the Planter yields: 

Af =(VF x df)/[k x (0.5 x hf+ df) x tf] 

= 226 SF Required (288 SF Provided) 
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PLANTER BOX 6 

Planter Box #6 is located along the east side of the southerly building. This facility will be 

charged with runoff from the south side of the roof. Flow from the roof will be conveyed to the 

planter via roof drains. The total flow area to this planter is 5,390 SF, with an impervious area of 

5,162 SF. This represents an overall imperviousness of 95.8%. 

Rv= 0.05 + 0.009 (I%) 

Rv= 0.91 

Pe= (WQvx 12)/(Rvx DA) 

= 2.16 inches 

Planter 6 Area (A)= 391 SF 

Basin Depth ( df) = 3 FT 

Dry Storage (hf)= 0.50 FT 

% Voids (V) = 40% 

Storage Volume Provided (Vp) =(A) x [(hf)+ (df) x (V)] 

= 391 x [0.50 + 3 x .40] 

WQv= VP/0.75 

= 886 FT3 

= 665 FT3 

Checking for the required surface area within the Planter yields: 

Af =(VF x df)/[k x (0.5 x hf+ df) x tfJ 

= 307 SF Required (391 SF Provided) 
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PLANTER BOX 7 

Planter Box #7 is located on the northwest area of the open area located north of the parking 

garage. This facility will be charged with runoff from the east side of the west wing and the 

south side of the central wing of the roof of the southerly building. Flow from the roof will be 

conveyed to the planter via roof drains. The total flow area to this planter is 15, 188 SF, with an 

impervious area of 14,338 SF. This represents an overall imperviousness of 94.4%. 

Rv = 0.05 + 0.009 (I%) 

Rv= 0.90 

Pe= (WQvx 12)/(Rvx DA) 

= 1. 92 inches 

Planter 7 Area (A) = 965 SF 

Basin Depth ( df) = 3 FT 

Dry Storage (hf)= 0.50 FT 

% Voids (V) = 40% 

Storage Volume Provided (Vp) =(A) x [(hf)+ (df) x (V)] 

= 965 x [0.50 + 3 x .40] 

= 1,641 FT3 

WQv= VP/0.75 

= 2,187 FT3 

Checking for the required surface area within the Planter yields: 

Af= (VF x df)/[k x (0.5 x hf+ df) x tf] 

= 7 57 SF Required (965 SF Provided) 
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PLANTER BOX 8 

Planter Box #8 is located on the northwest area of the open area located north of the parking 

garage. This facility will be charged with runoff from the south side of the southerly building. 

Flow from the roof will be conveyed to the planter via roof drains. The total flow area to this 

planter is 13,562 SF, with an impervious area of 12,873 SF. This represents an overall 

imperviousness of 94.9%. 

Rv= 0.05 + 0.009 (I%) 

Rv= 0.90 

Pe= (WQvx 12)/(Rvx DA) 

= 2.22 inches 

Planter 8 Area (A) = 1,002 SF 

Basin Depth ( df) = 3 FT 

Dry Storage (hf)= 0.50 FT 

% Voids (V) = 40% 

Storage Volume Provided (Vp) =(A) x [(hf)+ (df) x (V)] 

= 1,002 x [0.50 + 3 x .40] 

= 1,703 FT3 

WQv= VP/0.75 

= 2,271 FT3 

Checking for the required surface area within the Planter yields: 

Af =(VF x df)/[k x (0.5 x hf+ df) x tf] 

= 756 SF Required (1,002 SF Provided) 
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CONCLUSION 

Checking the total ESDv required against the total volume provided with the eight planters yields 

the following: 

WQv Required= 5,857 FT3 

WQvProvided = 12,213 FT3 

Additional ESDv (V) = WQv Provided - Exist. Impervious WQv Required 

Additional ESDv(V) = 12,213 FT3
- 3,697 FT3 

Additional ESDv (V) = 8,516 FT3 

A (Site)= 140,146 SF 

Rv(Site) = 0.19 

Pe Required = 1.0 inches 

Pe Provided= (V x 12) I (Rv x A) 

Pe Provided = 3. 9 inches 

SWM design conforms to the standards set forth in the "2000 Maryland Stormwater Design 

Manual". 
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II. APPENDIX 

A. WATERSHED MODEL SCHEMATIC 

1. EXISTING 



Watershed Model Schematic . . . 
Hydraflow Hydrographs Extension for AutoCAD® C1v113D® 2016 by Autodesk, Inc. v10.5 

0 

22 - EX.10 (TO REMAIN) 

Legend 

Hyd. Origin Description 

1 SCS Runoff EX. DA 8 

2 SCS Runoff EX. ROOF (8) 

3 SCS Runoff EX. ROOF (7) 

4 SCS Runoff EX. DA 7 

5 SCS Runoff EX. ROOF (6) 

6 SCS Runoff EX. ROOF (14) 

7 SCS Runoff EX. DA 14 

8 SCS Runoff EX. DA 11 - Area to Ex 1 

9 SCS Runoff EX. ROOF (15) 

10 SCS Runoff EX. DA 12 

11 SCS Runoff EX. DA 13 

12 SCS Runoff EX. ROOF (13) 

13 SCS Runoff EX. ROOF (12) 

14 SCS Runoff EX. DA 15 

15 SCS Runoff EX. ROOF (9) 

16 SCS Runoff EX. ROOF (10) 

17 SCS Runoff EX. DA TO 11 

18 Combine COMBINED 

19 Combine COMBINED 

20 Combine COMBINED 

21 Combine COMBINED 

22 Combine EX.10 (TO REMAIN) 
... ,,. 

• 30 - Ex 1 
23 SCS Runoff Area to Ex 7 

24 SCS Runoff Area to Ex 3-A 

25 SCS Runoff Area to EX. 2 

26 SCS Runoff Area to Ex 2-B 

27 SCS Runoff Area to Ex 2-A 

28 Combine Ex2 

29 SCS Runoff Area to Ex 1 

30 Combine Ex 1 

Project: 2016-07-06 - Ex Storm System Analysis.gpw Friday, 07 I 8 I 2016 



II. APPENDIX 

A. WATERSHED MODEL SCHEMATIC 

2. PROPOSED 



Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 

Description 

1 SCS Runoff EX. DA 8 

2 SCS Runoff EX. ROOF (8) 
3 scs Runoff .... 14;M~EMl#i~~~~~l{;.lli~m~~utQ~~~~~!IQ!U~Wi:J.{llt>l;.mQ! 

4 SCS Runoff Ui~~~fii/tt:l(rlwi£.p~~~-LJt-tll~"<.~~~;r.;JL4~~"<.~ 

5 
6 

10 

11 
12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 

28 
29 
30 
31 

32 
33 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

45 
46 

47 
48 
49 
50 
51 

52 
53 
54 
55 
56 
57 

58 
59 

SCS Runoff 
SCS Runoff 
SCS Runoff 
SCS Runoff 

Combine 
Combine 
Combine 
Combine 
Combine 
SCS Runoff 
SCS Runoff 
SCS Runoff 
Reservoir 

SCS Runoff 
SCS Runoff 
SCS Runoff 
SCS Runoff 
SCS Runoff 
SCS Runoff 
SCS Runoff 

SCS Runoff 
Reservoir 
Reservoir 
Reservoir 
Reservoir 

Reservoir 
Reservoir 
Reservoir 
Combine 
Combine 
SCS Runoff 
Combine 

Combine 
Combine 
SCS Runoff 
Combine 

SCS Runoff 
SCS Runoff 

Combine 
Combine 
SCS Runoff 
Combine 
SCS Runoff 
Combine 
SCS Runoff 
Combine 

43 - Prop 

~ 45-Prop 

:A1-ea ~l'#csto Planter 4 

COMBINED 
COMBINED 
COMBINED 

COMBINED 
EX. 10 
Area to 1-J 
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II. APPENDIX 

B. HYDROGRAPH RETURN PERIOD RECAP 

1. EXISTING 



Hydrograph Return Period Refyi!Pow Hydrographs Extension forAutoCAD®Civil 3D®2016 by Autodesk, Inc. v10.5 

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph 

No. type hyd(s) Description 

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr 

1 SCS Runoff ------ 0.538 0.711 ------- ------- 1.258 ------- ------- 1.856 EX. DA 8 

2 SCS Runoff ------ 1.298 1.639 ------- ------- 2.707 ------- ------- 3.873 EX. ROOF (8) 

3 SCS Runoff ------ 0.487 0.615 ------- ------- 1.015 ------- ------- 1.452 EX. ROOF (7) 

4 SCS Runoff ------ 1.076 1.422 ------- ------- 2.517 ------- ------- 3.712 EX. DA 7 

5 SCS Runoff ------ 0.807 1.067 ------- ------- 1.888 ------- ------- 2.784 EX. ROOF (6) 

6 SCS Runoff ------ 0.324 0.410 ------- ------- 0.677 ------- ------- 0.968 EX. ROOF (14) 

7 SCS Runoff ------ 0.269 0.356 ------- ------- 0.629 ------- ------- 0.928 EX. DA 14 

8 SCS Runoff ------ 0.135 0.178 ------- ------- 0.315 ------- ------- 0.464 EX. DA 11 

9 SCS Runoff ------ 0.324 0.410 ------- ------- 0.677 ------- ------- 0.968 EX. ROOF (15) 

10 SCS Runoff ------ 1.076 1.422 ------- ------- 2.517 ------- ------- 3.712 EX. DA 12 

11 SCS Runoff ------ 0.135 0.178 ------- ------- 0.315 ------- ------- 0.464 EX. DA 13 

12 SCS Runoff ------ 0.973 1.229 ------- ------- 2.030 ------- ------- 2.905 EX. ROOF (13) 

13 SCS Runoff ------ 0.649 0.820 ------- ------- 1.353 ------- ------- 1.937 EX. ROOF (12) 

14 SCS Runoff ------ 0.404 0.533 ------- ------- 0.944 ------- ------- 1.392 EX. DA 15 

15 SCS Runoff ------ 0.404 0.533 ------- ------- 0.944 ------- ------- 1.392 EX. ROOF (9) 

16 SCS Runoff ------ 0.404 0.533 ------- ------- 0.944 ------- ------- 1.392 EX. ROOF (10) 

17 SCS Runoff ------ 0.454 0.574 ------- ------- 0.947 ------- ------- 1.356 EX. DA TO 11 

18 Combine 1, 2, 3, 4.206 5.453 ------- ------- 9.385 ------- ------- 13.68 COMBINED 

4, 5, 
19 Combine 6, 7, 8, 1.321 1.708 ------- ------- 2.926 ------- ------- 4.257 COMBINED 

9, 10, 
20 Combine 11, 12, 13, 2.564 3.293 ------- ------- 5.586 ------- ------- 8.090 COMBINED 

14, 15, 
21 Combine 16, 17, 0.858 1.107 ------- ------- 1.891 ------- ------- 2.748 COMBINED 

22 Combine 18, 19, 20, 8.949 11 .56 ------- ------- 19.79 ------- ------- 28.77 EX.10 (TO REMAIN) 

21 
23 SCS Runoff ------ 0.485 0.623 ------- ------- 1.056 ------- ------- 1.528 Area to Ex 7 

24 SCS Runoff ------ 0.617 0.808 ------- ------- 1.408 ------- ------- 2.063 Area to Ex 3-A 

25 SCS Runoff ------ 1.442 1.924 ------- ------- 3.459 ------- ------- 5.139 Area to EX. 2 

26 SCS Runoff ------ 1.870 2.343 ------- ------- 3.827 ------- ------- 5.453 Area to Ex 2-B 

27 SCS Runoff ------ 0.901 1.130 ------- ------- 1.845 ------- ------- 2.629 Area to Ex 2-A 

28 Combine 22, 23, 24, 14.26 18.39 ------- ------- 31 .38 ------- ------- 45.58 Ex2 
25, 26, 27 

29 SCS Runoff ------ 1.752 2.272 ------- ------- 3.903 ------- ------- 5.679 Area to Ex 1 

30 Combine 28,29 16.02 20.66 ------- ------- 35.29 ------- ------- 51 .26 Ex 1 

Proj. file: 2016-07-06 - Ex Storm System Analysis.gpw Friday, 07 I 8 I 2016 



II. APPENDIX 

B. HYDROGRAPH RETURN PERIOD RECAP 

2. PROPOSED 



Hydrograph Return Period Rer.;:1n . .. H'Yararow Hydrographs Extension for AutoCAD® C1v113D® 2016 by Autodesk, Inc. v10.5 

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph 

No. type hyd(s) Description 

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr 

1 SCS Runoff ------ 0.538 0.711 ------- ------- 1.258 ------- ------- 1.856 EX. DA 8 

2 SCS Runoff ------ 1.298 1.639 ------- ------- 2.707 ------- ------- 3.873 EX. ROOF (8) 

3 SCS Runoff ------ 0.487 0.615 ------- ------- 1.015 ------- ------- 1.452 EX. ROOF (7) 

4 SCS Runoff ------ 1.076 1.422 ------- ------- 2.517 ------- ------- 3.712 EX. DA 7 

5 SCS Runoff ------ 0.807 1.067 ------- ------- 1.888 ------- ------- 2.784 EX. ROOF (6) 

6 SCS Runoff ------ 0.324 0.410 ------- ------- 0.677 ------- ------- 0.968 EX. ROOF (14) 

7 SCS Runoff ------ 0.269 0.356 ------- ------- 0.629 ------- ------- 0.928 EX. DA 14 

8 SCS Runoff ------ 0.135 0.178 ------- ------- 0.315 ------- ------- 0.464 EX. DA 11 

9 SCS Runoff ------ 0.324 0.410 ------- ------- 0.677 ------- ------- 0.968 EX. ROOF (15) 

10 SCS Runoff ------ 1.076 1.422 ------- ------- 2.517 ------- ------- 3.712 EX. DA 12 

11 SCS Runoff ------ 0.135 0.178 ------- ------- 0.315 ------- ------- 0.464 EX. DA 13 

12 SCS Runoff ------ 0.973 1.229 ------- ------- 2.030 ------- ------- 2.905 EX. ROOF (13) 

13 SCS Runoff ------ 0.649 0.820 ------- ------- 1.353 ------- ------- 1.937 EX. ROOF (12) 

14 SCS Runoff ------ 0.404 0.533 ------- ------- 0.944 ------- ------- 1.392 EX. DA 15 

15 SCS Runoff ------ 0.404 0.533 ------- ------- 0.944 ------- ------- 1.392 EX. ROOF (9) 

16 SCS Runoff ------ 0.404 0.533 ------- ------- 0.944 ------- ------- 1.392 EX. ROOF (10) 

17 SCS Runoff ------ 0.519 0.656 ------- ------- 1.083 ------- ------- 1.549 PROP. DA 16 

18 Combine 1, 2, 3, 4.206 5.453 ------- ------- 9.385 ------- ------- 13.68 COMBINED 

4, 5, 
19 Combine 6, 7, 8, 1.321 1.708 ------- ------- 2.926 ------- ------- 4.257 COMBINED 

9, 10, 
20 Combine 11, 12, 13, 2.564 3.293 ------- ------- 5.586 ------- ------- 8.090 COMBINED 

14, 15, 
21 Combine 16, 17, 0.923 1.189 ------- ------- 2.026 ------- ------- 2.941 COMBINED 

22 Combine 18, 19, 20, 9.013 11.64 ------- ------- 19.92 ------- ------- 28.97 EX. 10 

21 
23 SCS Runoff ------ 0.146 0.189 ------- ------- 0.325 ------- ------- 0.473 Area to 1-J 

24 SCS Runoff ------ 0.209 0.259 ------- ------- 0.416 ------- ------- 0.589 Area to 1-1 

25 SCS Runoff ------ 0.753 0.937 ------- ------- 1.516 ------- ------- 2.152 Area to Planter 1 

26 Reservoir 25 0.031 0.251 ------- ------- 1.456 ------- ------- 1.876 Planter 1 

27 SCS Runoff ------ 0.479 0.596 ------- ------- 0.965 ------- ------- 1.369 Area to 2-A 

28 SCS Runoff ------ 1.129 1.406 ------- ------- 2.274 ------- ------- 3.227 Area to Planter 2 

29 SCS Runoff ------ 0.279 0.345 ------- ------- 0.555 ------- ------- 0.785 Area to Planter 3 

30 SCS Runoff ------ 0.616 0.767 ------- ------- 1.240 ------- ------- 1.760 Area to Planter 4 

31 SCS Runoff ------ 0.334 0.418 ------- ------- 0.683 ------- ------- 0.974 Area to Planter 5 

32 SCS Runoff ------ 0.419 0.518 ------- ------- 0.832 ------- ------- 1.177 Area to Planter 6 

33 SCS Runoff ------ 1.198 1.491 ------- ------- 2.412 ------- ------- 3.423 Area to Planter 7 

34 SCS Runoff ------ 1.061 1.320 ------- ------- 2.136 ------- ------- 3.032 Area to Planter 8 

Proj. file : 2016-07-06 - Prop Storm System Analysis.gpw Friday, 07 I 8 I 2016 



Hydrograph Return Period Rer.;:1n . . . Hy-drafOw Hydrographs Extension for AutoCAD® C1v1I 30® 2016 by Autodesk, Inc. v10.5 

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph 

No. type hyd{s) Description 

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr 

35 Reservoir 28 0.056 0.438 ------- ------- 1.874 ------- ------- 2.006 Planter 2 

36 Reservoir 29 0.000 0.000 ------- ------- 0.147 ------- ------- 0.754 Planter 3 

37 Reservoir 30 0.157 0.638 ------- ------- 1.212 ------- ------- 1.719 Planter 4 

38 Reservoir 31 0.026 0.250 ------- ------- 0.670 ------- ------- 0.955 Planter 5 

39 Reservoir 32 0.033 0.293 ------- ------- 0.812 ------- ------- 1.152 Planter 6 

40 Reservoir 33 0.144 0.926 ------- ------- 1.916 ------- ------- 2.036 Planter 7 

41 Reservoir 34 0.050 0.383 ------- ------- 1.816 ------- ------- 1.988 Planter 8 

42 Combine 23, 24, 26, 0.326 0.411 ------- ------- 2.102 ------- ------- 2.800 Prop 1-1 

43 Combine 27, 35, 0.479 0.643 ------- ------- 2.783 ------- ------- 3.320 Prop 2-A 

44 SCS Runoff ------ 0.523 0.648 ------- ------- 1.040 ------- ------- 1.472 Area to 1-G 

45 Combine 22, 42, 43, 9.819 12.65 ------- ------- 24.71 ------- ------- 35.05 Prop 1-H 

46 Combine 36, 37, 44, 10.34 13.40 ------- ------- 26.92 ------- ------- 38.87 Prop 1-G 

45 
47 Combine 38,46 10.34 13.40 ------- ------- 27.58 ------- ------- 39.80 Prop 1 F 

48 SCS Runoff ------ 0.940 1.208 ------- ------- 2.046 ------- ------- 2.960 Area to 1-E 

49 Combine 47,48 11 .28 14.61 ------- ------- 29.62 ------- ------- 42.76 Prop 1-E 

50 SCS Runoff ------ 0.084 0.110 ------- ------- 0.192 ------- ------- 0.281 Area to 1-D 

51 SCS Runoff ------ 0.295 0.398 ------- ------- 0.727 ------- ------- 1.088 Area to Yard Inlets 

52 Combine 39,40, 51 0.295 1.489 ------- ------- 3.424 ------- ------- 4.212 Prop C/O 

53 Combine 49, 50,52 11.66 15.57 ------- ------- 33.18 ------- ------- 47.23 Prop 1-D 

54 SCS Runoff ------ 0.100 0.126 ------- ------- 0.205 ------- ------- 0.292 Area to 1-C 

55 Combine 53, 54 11.76 15.69 ------- ------- 33.38 ------- ------- 47.53 Prop 1-C 

56 SCS Runoff ------ 0.121 0.156 ------- ------- 0.264 ------- ------- 0.382 Area to 1-B 

57 Combine 41, 55, 56 11 .88 15.84 ------- ------- 35.40 ------- ------- 49.85 Prop 1-B 

58 SCS Runoff ------ 1.543 2.020 ------- ------- 3.521 ------- ------- 5.157 Area to Ex 1 

59 Combine 57, 58 13.43 17.80 ------- ------- 38.92 ------- ------- 55.00 Ex 1 

Proj. file: 2016-07-06 - Prop Storm System Analysis.gpw Friday, 07 I 8 I 2016 



II. APPENDIX 

C. HYDROGRAPH SUMMARY REPORT 

1. EXISTING 



II. APPENDIX 

C. HYDROGRAPH SUMMARY REPORT 

i. 2 YEAR 24 HOUR STORM EVENT 



Hyd rog raph summary Report Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 

No. type flow interval Peak volume hyd(s) elevation strge used Description 

(origin) {cfs) (min) (min) (cuft) (ft) (cuft) 

1 SCS Runoff 0.711 2 716 1,476 ------ ------ ------ EX. DA 8 

2 SCS Runoff 1.639 2 716 3,600 ------ ------ ------ EX. ROOF (8) 

3 SCS Runoff 0.615 2 716 1,350 ------ ------ ------ EX. ROOF (7) 

4 SCS Runoff 1.422 2 716 2,952 ------ ------ ------ EX. DA 7 

5 SCS Runoff 1.067 2 716 2,214 ------ ------ ------ EX. ROOF (6) 

6 SCS Runoff 0.410 2 716 900 ------ ------ ------ EX. ROOF (14) 

7 SCS Runoff 0.356 2 716 738 ------ ------ ------ EX. DA 14 

8 SCS Runoff 0.178 2 716 369 ------ ------ ------ EX. DA 11 

9 SCS Runoff 0.410 2 716 900 ------ ------ ------ EX. ROOF (15) 

10 SCS Runoff 1.422 2 716 2,952 ------ ------ ------ EX. DA 12 

11 SCS Runoff 0.178 2 716 369 ------ ------ ------ EX. DA 13 

12 SCS Runoff 1.229 2 716 2,700 ------ ------ ------ EX. ROOF (13) 

13 SCS Runoff 0.820 2 716 1,800 ------ ------ ------ EX. ROOF (12) 

14 SCS Runoff 0.533 2 716 1, 107 ------ ------ ------ EX. DA 15 

15 SCS Runoff 0.533 2 716 1, 107 ------ ------ ------ EX. ROOF (9) 

16 SCS Runoff 0.533 2 716 1, 107 ------ ------ ------ EX. ROOF (10) 

17 SCS Runoff 0.574 2 716 1,260 ------ ------ ------ EX. DA TO 11 

18 Combine 5.453 2 716 11 ,593 1, 2, 3, ------ ------ COMBINED 
4, 5, 

19 Combine 1.708 2 716 3,645 6, 7, 8, ------ ------ COMBINED 
9, 10, 

20 Combine 3.293 2 716 7,084 11, 12, 13, ------ ------ COMBINED 
14, 15, 

21 Combine 1.107 2 716 2,367 16, 17, ------ ------ COMBINED 

22 Combine 11.56 2 716 24,688 18, 19, 20, ------ ------ EX.10 (TO REMAIN) 
21 

23 SCS Runoff 0.623 2 716 1,332 ------ ------ ------ Area to Ex 7 

24 SCS Runoff 0.808 2 716 1,691 ------ ------ ------ Area to Ex 3-A 

25 SCS Runoff 1.924 2 716 3,967 ------ ------ ------ Area to EX. 2 

26 SCS Runoff 2.343 2 716 5,239 ------ ------ ------ Area to Ex 2-B 

27 SCS Runoff 1.130 2 716 2,526 ------ ------ ------ Area to Ex 2-A 

28 Combine 18.39 2 716 39,443 22, 23, 24, ------ ------ Ex 2 
25, 26, 27 

29 SCS Runoff 2.272 2 716 4,800 ------ ------ ------ Area to Ex 1 

30 Combine 20.66 2 716 44,243 28, 29 ------ ------ Ex 1 

2016-07-06 - Ex Storm System Analysis.gp"' Return Period: 2 Year Friday, 07 I 8 I 2016 



II. APPENDIX 

C. HYDROGRAPH SUMMARY REPORT 

ii. 10 YEAR 24 HOUR STORM EVENT 



Hydro g rap h summary Re po rt Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 

No. type flow interval Peak volume hyd(s) elevation strge used Description 

(origin) {cfs) (min) (min) (cuft) (ft) (cuft) 

1 SCS Runoff 1.258 2 716 2,704 ------ ------ ------ EX. DA 8 

2 SCS Runoff 2.707 2 716 6, 151 ------ ------ ------ EX. ROOF (8) 

3 SCS Runoff 1.015 2 716 2,307 ------ ------ ------ EX. ROOF (7) 

4 SCS Runoff 2.517 2 716 5,408 ------ ------ ------ EX. DA 7 

5 SCS Runoff 1.888 2 716 4,056 ------ ------ ------ EX. ROOF (6) 

6 SCS Runoff 0.677 2 716 1,538 ------ ------ ------ EX. ROOF (14) 

7 SCS Runoff 0.629 2 716 1,352 ------ ------ ------ EX. DA 14 

8 SCS Runoff 0.315 2 716 676 ------ ------ ------ EX. DA 11 

9 SCS Runoff 0.677 2 716 1,538 ------ ------ ------ EX. ROOF (15) 

10 SCS Runoff 2.517 2 716 5,408 ------ ------ ------ EX. DA 12 

11 SCS Runoff 0.315 2 716 676 ------ ------ ------ EX. DA 13 

12 SCS Runoff 2.030 2 716 4 ,613 ------ ------ ------ EX. ROOF (13) 

13 SCS Runoff 1.353 2 716 3,075 ------ ------ ------ EX. ROOF (12) 

14 SCS Runoff 0.944 2 716 2,028 ------ ------ ------ EX. DA 15 

15 SCS Runoff 0.944 2 716 2,028 ------ ------ ------ EX. ROOF (9) 

16 SCS Runoff 0.944 2 716 2,028 ------ ------ ------ EX. ROOF (10) 

17 SCS Runoff 0.947 2 716 2,153 ------ ------ ------ EX. DA TO 11 

18 Combine 9.385 2 716 20,626 1, 2, 3, ------ ------ COMBINED 
4, 5, 

19 Combine 2.926 2 716 6,455 6, 7, 8, ------ ------ COMBINED 
9, 10, 

20 Combine 5.586 2 716 12,421 11 , 12, 13, ------ ------ COMBINED 
14, 15, 

21 Combine 1.891 2 716 4, 181 16, 17, ------ ------ COMBINED 

22 Combine 19.79 2 716 43,682 18, 19, 20, ------ ------ EX.10 (TO REMAIN) 
21 

23 SCS Runoff 1.056 2 716 2,339 ------ ------ ------ Area to Ex 7 

24 SCS Runoff 1.408 2 716 3,054 ------ ------ ------ Area to Ex 3-A 

25 SCS Runoff 3.459 2 716 7,371 ------ ------ ------ Area to EX. 2 

26 SCS Runoff 3.827 2 716 8,827 ------ ------ ------ Area to Ex 2-B 

27 SCS Runoff 1.845 2 716 4,256 ------ ------ ------ Area to Ex 2-A 

28 Combine 31.38 2 716 69,530 22, 23, 24, ------ ------ Ex2 
25,26, 27 

29 SCS Runoff 3.903 2 716 8,549 ------ ------ ------ Area to Ex 1 

30 Combine 35.29 2 716 78,079 28, 29 ------ ------ Ex 1 

2016-07-06 - Ex Storm System Analysis.gp"' Return Period: 10 Year Friday, 07 I 8 I 2016 



II. APPENDIX 

C. HYDROGRAPH SUMMARY REPORT 

2. PROPOSPED 



II. APPENDIX 

C. HYDROGRAPH SUMMARY REPORT 

i. 2 YEAR 24 HOUR STORM EVENT 



Hydrograph Summary Report . . . Hydraflow Hydrographs Extension for AutoCAD® C1v1I 3D® 2016 by Autodesk, Inc. v10.5 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 

No. type flow interval Peak volume hyd(s) elevation strge used Description 

(origin) (cfs) (min) (min) (cuft) (ft) (cuft) 

1 SCS Runoff 0.711 2 716 1,476 ------ ------ ------ EX. DA 8 

2 SCS Runoff 1.639 2 716 3,600 ------ ------ ------ EX. ROOF (8) 

3 SCS Runoff 0.615 2 716 1,350 ------ ------ ------ EX. ROOF (7) 

4 SCS Runoff 1.422 2 716 2,952 ------ ------ ------ EX. DA 7 

5 SCS Runoff 1.067 2 716 2,214 ------ ------ ------ EX. ROOF (6) 

6 SCS Runoff 0.410 2 716 900 ------ ------ ------ EX. ROOF (14) 

7 SCS Runoff 0.356 2 716 738 ------ ------ ------ EX. DA 14 

8 SCS Runoff 0.178 2 716 369 ------ ------ ------ EX. DA 11 

9 SCS Runoff 0.410 2 716 900 ------ ------ ------ EX. ROOF (15) 

10 SCS Runoff 1.422 2 716 2,952 ------ ------ ------ EX. DA 12 

11 SCS Runoff 0.178 2 716 369 ------ ------ ------ EX. DA 13 

12 SCS Runoff 1.229 2 716 2,700 ------ ------ ------ EX. ROOF (13) 

13 SCS Runoff 0.820 2 716 1,800 ------ ------ ------ EX. ROOF (12) 

14 SCS Runoff 0.533 2 716 1, 107 ------ ------ ------ EX. DA 15 

15 SCS Runoff 0.533 2 716 1, 107 ------ ------ ------ EX. ROOF (9) 

16 SCS Runoff 0.533 2 716 1, 107 ------ ------ ------ EX. ROOF (10) 

17 SCS Runoff 0.656 2 716 1,440 ------ ------ ------ PROP. DA 16 

18 Combine 5.453 2 716 11,593 1, 2, 3, ------ ------ COMBINED 
4, 5, 

19 Combine 1.708 2 716 3,645 6, 7, 8, ------ ------ COMBINED 
9, 10, 

20 Combine 3.293 2 716 7,084 11 , 12, 13, ------ ------ COMBINED 
14, 15, 

21 Combine 1.189 2 716 2,547 16, 17, ------ ------ COMBINED 

22 Combine 11 .64 2 716 24,868 18, 19, 20, ------ ------ EX. 10 
21 

23 SCS Runoff 0.189 2 716 400 ------ ------ ------ Area to 1-J 

24 SCS Runoff 0.259 2 716 606 ------ ------ ------ Area to 1-1 

25 SCS Runoff 0.937 2 716 2,139 ------ ------ ------ Area to Planter 1 

26 Reservoir 0.251 2 724 897 25 442.58 1,296 Planter 1 

27 SCS Runoff 0.596 2 716 1,361 ------ ------ ------ Area to 2-A 

28 SCS Runoff 1.406 2 716 3,208 ------ ------ ------ Area to Planter 2 

29 SCS Runoff 0.345 2 716 808 ------ ------ ------ Area to Planter 3 

30 SCS Runoff 0.767 2 716 1,750 ------ ------ ------ Area to Planter 4 

31 SCS Runoff 0.418 2 716 936 ------ ------ ------ Area to Planter 5 

32 SCS Runoff 0.518 2 716 1,212 ------ ------ ------ Area to Planter 6 

33 SCS Runoff 1.491 2 716 3,402 ------ ------ ------ Area to Planter 7 

34 SCS Runoff 1.320 2 716 3,014 ------ ------ ------ Area to Planter 8 

2016-07-06 - Prop Storm System Analysis.91 ~\/Return Period: 2 Year Friday, 07 I 8 I 2016 



Hydro graph s u mm a ry Rep 0 rt Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 

No. type flow interval Peak volume hyd(s) elevation strge used Description 

(origin) (cfs) (min) (min) (cuft) (ft) (cuft} 

35 Reservoir 0.438 2 724 1,416 28 442.62 1,916 Planter 2 

36 Reservoir 0.000 2 n/a 0 29 442.49 808 Planter 3 

37 Reservoir 0.638 2 720 936 30 442.66 886 Planter 4 

38 Reservoir 0.250 2 722 446 31 442.59 512 Planter 5 

39 Reservoir 0.293 2 722 547 32 442.60 700 Planter 6 

40 Reservoir 0.926 2 720 1,761 33 442.71 1,832 Planter 7 

41 Reservoir 0.383 2 724 1,310 34 442.61 1,812 Planter 8 

42 Combine 0.411 2 716 1,823 23, 24, 26, ------ ------ Prop 1-1 

43 Combine 0.643 2 722 2,777 27, 35, ------ ------ Prop 2-A 

44 SGS Runoff 0.648 2 716 1,515 ------ ------ ------ Area to 1-G 

45 Combine 12.65 2 716 29,469 22, 42, 43, ------ ------ Prop 1-H 

46 Combine 13.40 2 716 31,919 36, 37, 44, ------ ------ Prop 1-G 
45 

47 Combine 13.40 2 716 32,365 38,46 ------ ------ Prop 1F 

48 SCS Runoff 1.208 2 716 2,580 ------ ------ ------ Area to 1-E 

49 Combine 14.61 2 716 34,945 47,48 ------ ------ Prop 1-E 

50 SGS Runoff 0.110 2 716 231 ------ ------ ------ Area to 1-D 

51 SGS Runoff 0.398 2 716 816 ------ ------ ------ Area to Yard Inlets 

52 Combine 1.489 2 720 3,123 39,40,51 ------ ------ Prop C/O 

53 Combine 15.57 2 718 38,299 49,50, 52 ------ ------ Prop 1-D 

54 SGS Runoff 0.126 2 716 281 ------ ------ ------ Area to 1-C 

55 Combine 15.69 2 718 38,579 53,54 ------ ------ Prop 1-C 

56 SGS Runoff 0.156 2 716 333 ------ ------ ------ Area to 1-B 

57 Combine 15.84 2 718 40,223 41, 55,56 ------ ------ Prop 1-B 

58 SGS Runoff 2.020 2 716 4,227 ------ ------ ------ Area to Ex 1 

59 Combine 17.80 2 718 44,449 57, 58 ------ ------ Ex 1 

2016-07-06 - Prop Storm System Analysis.91P \/'Return Period: 2 Year Friday, 07 I 8 I 2016 
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Hydrograph Summary Report . .. Hydraflow Hydrographs Extension for AutoCAD® C1v1I 3D® 2016 by Autodesk, Inc. v10.5 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 

No. type flow interval Peak volume hyd(s) elevation strge used Description 

(origin) (cfs) (min) (min) (cuft) (ft) (cuft) 

1 SCS Runoff 1.258 2 716 2,704 ------ ------ ------ EX. DA 8 

2 SCS Runoff 2.707 2 716 6, 151 ------ ------ ------ EX. ROOF (8) 

3 SCS Runoff 1.015 2 716 2,307 ------ ------ ------ EX. ROOF (7) 

4 SCS Runoff 2.517 2 716 5,408 ------ ------ ------ EX. DA 7 

5 SCS Runoff 1.888 2 716 4,056 ------ ------ ------ EX. ROOF (6) 

6 SCS Runoff 0.677 2 716 1,538 ------ ------ ------ EX. ROOF (14) 

7 SCS Runoff 0.629 2 716 1,352 ------ ------ ------ EX. DA 14 

8 SCS Runoff 0.315 2 716 676 ------ ------ ------ EX. DA 11 

9 SCS Runoff 0.677 2 716 1,538 ------ ------ ------ EX. ROOF (15) 

10 SCS Runoff 2.517 2 716 5,408 ------ ------ ------ EX. DA 12 

11 SCS Runoff 0.315 2 716 676 ------ ------ ------ EX. DA 13 

12 SCS Runoff 2.030 2 716 4,613 ------ ------ ------ EX. ROOF (13) 

13 SCS Runoff 1.353 2 716 3,075 ------ ------ ------ EX. ROOF (12) 

14 SCS Runoff 0.944 2 716 2,028 ------ ------ ------ EX. DA 15 

15 SCS Runoff 0.944 2 716 2,028 ------ ------ ------ EX. ROOF (9) 

16 SCS Runoff 0.944 2 716 2,028 ------ ------ ------ EX. ROOF (10) 

17 SCS Runoff 1.083 2 716 2,460 ------ ------ ------ PROP. DA 16 

18 Combine 9.385 2 716 20,626 1, 2, 3, ------ ------ COMBINED 
4, 5, 

19 Combine 2.926 2 716 6,455 6, 7, 8, ------ ------ COMBINED 
9, 10, 

20 Combine 5.586 2 716 12,421 11, 12, 13, ------ ------ COMBINED 
14, 15, 

21 Combine 2.026 2 716 4,488 16, 17, ------ ------ COMBINED 

22 Combine 19.92 2 716 43,990 18, 19, 20, ------ ------ EX. 10 
21 

23 SCS Runoff 0.325 2 716 712 ------ ------ ------ Area to 1-J 

24 SCS Runoff 0.416 2 716 993 ------ ------ ------ Area to 1-1 

25 SCS Runoff 1.516 2 716 3,554 ------ ------ ------ Area to Planter 1 

26 Reservoir 1.456 2 718 2,313 25 442.77 1,436 Planter 1 

27 SCS Runoff 0.965 2 716 2,262 ------ ------ ------ Area to 2-A 

28 SCS Runoff 2.274 2 716 5,331 ------ ------ ------ Area to Planter 2 

29 SCS Runoff 0.555 2 716 1,324 ------ ------ ------ Area to Planter 3 

30 SCS Runoff 1.240 2 716 2,908 ------ ------ ------ Area to Planter 4 

31 SCS Runoff 0.683 2 716 1,576 ------ ------ ------ Area to Planter 5 

32 SCS Runoff 0.832 2 716 1,986 ------ ------ ------ Area to Planter 6 

33 SCS Runoff 2.412 2 716 5,654 ------ ------ ------ Area to Planter 7 

34 SCS Runoff 2.136 2 716 5,008 ------ ------ ------ Area to Planter 8 

2016-07-06 - Prop Storm System Analysis.91 b'IReturn Period: 10 Year Friday, 07 I 8 I 2016 



Hydro graph summary Rep 0 rt Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph 

No. type flow interval Peak volume hyd{s) elevation strge used Description 

{origin) {cfs) {min) (min) {cuft) {ft) {cuft) 

35 Reservoir 1.874 2 720 3,538 28 442 .90 2,200 Planter 2 

36 Reservoir 0.147 2 724 510 29 442.55 835 Planter 3 

37 Reservoir 1.212 2 718 2,093 30 442 .74 927 Planter4 

38 Reservoir 0.670 2 718 1,086 31 442.66 535 Planter 5 

39 Reservoir 0.812 2 718 1,321 32 442 .68 735 Planter 6 

40 Reservoir 1.916 2 720 4,013 33 442.96 2,075 Planter 7 

41 Reservoir 1.816 2 718 3,304 34 442.87 2,058 Planter 8 

42 Combine 2.102 2 718 3,876 23, 24, 26, ------ ------ Prop 1-1 

43 Combine 2.783 2 718 5,800 27, 35, ------ ------ Prop 2-A 

44 SCS Runoff 1.040 2 716 2,482 ------ ------ ------ Area to 1-G 

45 Combine 24.71 2 716 53,665 22, 42, 43, ------ ------ Prop 1-H 

46 Combine 26.92 2 716 58,751 36, 37, 44, ------ ------ Prop 1-G 
45 

47 Combine 27.58 2 716 59,837 38, 46 ------ ------ Prop 1 F 

48 SCS Runoff 2.046 2 716 4,532 ------ ------ ------ Area to 1-E 

49 Combine 29.62 2 716 64,370 47, 48 ------ ------ Prop 1-E 

50 SCS Runoff 0.192 2 716 416 ------ ------ ------ Area to 1-D 

51 SCS Runoff .0.727 2 716 1,537 ------ ------ ------ Area to Yard Inlets 

52 Combine 3.424 2 718 6,871 39, 40, 51 ------ ------ Prop C/O 

53 Combine 33.18 2 716 71,657 49, 50, 52 ------ ------ Prop 1-D 

54 SCS Runoff 0.205 2 716 473 ------ ------ ------ Area to 1-C 

55 Combine 33.38 2 716 72, 130 53, 54 ------ ------ Prop 1-C 

56 SCS Runoff 0.264 2 716 585 ------ ------ ------ Area to 1-B 

57 Combine 35.40 2 716 76,019 41 , 55, 56 ------ ------ Prop 1-B 

58 SCS Runoff 3.521 2 716 7,635 ------ ------ ------ Area to Ex 1 

59 Combine 38.92 2 716 83,654 57, 58 ------ ------ Ex 1 

2016-07-06 - Prop Storm System Analysis.91~ ~eturn Period : 1 O Year Friday, 07 I 8 I 2016 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 1 

EX. DA 8 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
0 120 

- HydNo.1 

= 
= 
= 
= 
= 
= 
= 
= 

240 

SCS Runoff 
2 yrs 
2 min 
0.200 ac 
0.0 % 
User 
3.20 in 
24 hrs 

. 
-· 

360 480 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

EX. DAS 
Hyd. No. 1 -- 2 Year 

~-
,_ 

- 1 ~ ----· - -

- - -

" .. -

__..) \__ 
600 720 840 960 

= 
= 
= 
= 
= 
= 
= 
= 

1080 

Friday, 07 I 8 I 2016 

0.711 cfs 
716 min 
1,476 cuft 
90 
0 ft 
5.00 min 
Type II 
484 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

1200 
0.00 

1320 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 2 

EX. ROOF (8) 

Hydrograph type = SCS Runoff Peak discharge = 1.639 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 3,600 cuft 
Drainage area = 0.400 ac Curve number = 95 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. ROOF (8) 
Q (cfs) Hyd. No. 2 -- 2 Year Q (cfs) 

2.00 -.-------r-----.---......-----.-------.----....-----.-------.------....---..- 2.00 

1.00 

0.00 _L __ .,L __ ..J..-~.J.!!!!!!!!!!!!!!!!!!~~~~'.:::: _ _l_-=::r::::~~~~~~~~ 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.2 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 3 

EX. ROOF (7) 

Hydrograph type = SCS Runoff Peak discharge = 0.615 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 1,350 cuft 
Drainage area = 0.150 ac Curve number = 95 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. ROOF (7) 
Q (cfs) Hyd. No. 3 -- 2 Year Q (cfs) 

1.00 ~--~------.---~-----.------.----.------~---..-------..---T""" 1.00 

0.90 -+------------1--------t-------+--------------t------T---T- 0.90 
·-

0.80 -+------------1--------t-------+--------------t-------t----+- 0.80 

0. 70 -+------------1--------t-------+--------+------t------T---T- 0. 70 

0.60 --1--------~--------------+----.1------+------+-------+- 0.60 

0.50 -+------------1--------t-------+---- - ---------t------T---T- 0.50 

0.40 -+------------------------ - ---+-----------+- 0.40 

0.30 -+----+--------i----+-----+-----+---+-.,__---+----+-----+---+- 0.30 

0.20 -1--------~--------------+---------+------+-------+- 0.20 

0.10 -+------------1--------t-------+-----11- - ---------t------T---T- 0.10 

____,) 
0.00 J... __ .J... __ ...J.. __ ....Jcm:EC:!:lllm!l!~!!!!!!!!!!!!~~~:=__L_---=~~~~~~~~!!!!!!!!!!!!!!!!!!~ 0.00 

0 120 240 360 480 

- HydNo.3 

600 720 840 960 1080 1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd.No.4 
EX. DA 7 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

Q (cfs) 

2.00 

1.00 

0.00 
0 120 

- HydNo.4 

= 
= 
= 
= 
= 
= 
= 
= 

240 

SCS Runoff 
2 yrs 
2 min 
0.400 ac 
0.0 % 
User 
3.20 in 
24 hrs 

360 480 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

EX. DA 7 
Hyd. No. 4 -- 2 Year 

____) 
600 720 840 960 

= 
= 
= 
= 
= 
= 
= 
= 

1080 

Friday, 07 / 8 / 2016 

1.422 cfs 
716 min 
2,952 cuft 
90 
0 ft 
5.00 min 
Type II 
484 

1200 

Q (cfs) 

2.00 

1.00 

0.00 
1320 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd.No.5 

EX. ROOF (6) 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

Q (cfs) 

2.00 

1.00 

0.00 
0 120 

- HydNo. 5 

= 
= 
= 
= 
= 
= 
= 
= 

240 

SCS Runoff 
2 yrs 
2 min 
0.300 ac 
0.0 % 
User 
3.20 in 
24 hrs 

360 480 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

EX. ROOF (6) 
Hyd. No. 5 -- 2 Year 

__) 
600 720 840 960 

= 
= 
= 
= 
= 
= 
= 
= 

-

1080 

Friday, 07 I 8 I 2016 

1.067 cfs 
716 min 
2,214 cuft 
90 
0 ft 
5.00 min 
Type II 
484 

1200 

Q (cfs) 

2.00 

1.00 

0.00 
1320 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 6 

EX. ROOF (14) 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 2 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.100 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 
0 120 

- HydNo.6 

= 3.20 in 
= 24 hrs 

240 360 

Distribution 
Shape factor 

EX. ROOF (14) 
Hyd. No. 6 -- 2 Year 

. 

480 600 720 840 960 

Friday, 07 I 8 I 2016 

= 0.410 cfs 
= 716 min 
= 900 cuft 
= 95 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 
1080 1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 7 

EX. DA 14 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 

I• 

0 120 

- HydNo. 7 

240 

= SCS Runoff 
= 2 yrs 
= 2 min 
= 0.100 ac 
= 0.0 % 
= User 
= 3.20 in 
= 24 hrs 

360 480 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

EX. DA 14 
Hyd. No. 7 -- 2 Year 

-

-

.. 

__) 
600 720 840 960 

= 
= 
= 
= 
= 
= 
= 
= 

1080 

Friday, 07 / 8 / 2016 

0.356 cfs 
716 min 
738 cuft 
90 
0 ft 
5.00 min 
Type II 
484 

1200 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 
1320 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 8 

EX. DA 11 

Hydrograph type = SGS Runoff Peak discharge = 0.178 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 369 cuft 
Drainage area = 0.050 ac Curve number = 90 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. DA 11 
Q (cfs) Hyd. No. 8 -- 2 Year Q (cfs) 

0.50 ------------~--~-----------......----.......---..- 0.50 

0.45 ----------------------------------------+- 0.45 

0.40 -+-----+-----+-----+-----+-----+-----+-----+-----+-----+----+-----+- 0.40 

0.35 -+---------------------------------------- 0.35 

0.30 --------------------------------------T- 0.30 

--
0.25 -+---------------------------------------+- 0.25 

0.20 -+----+-----+-----+----+-----+-----+-----+-----+-----+-----+----+- 0.20 

0.15 ----------------------------------------T- 0.15 

0.10 -+----+----+----+-----+-----+------IH-----+-----+-----+-----+----+- 0.10 

0.05 -----------------1-------~---------------- 0.05 

J'-0.00 J...--..l---.l.---.1.....--L--~!!!!!!!!!!~:........l-=~~~~~!!!!!!!!!!!!!!!!!!~!!!!!!!!!IC:Cl:li:m-bmiill!lll!mlll-.L 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 

- HydNo.8 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 9 

EX. ROOF (15) 

Hydrograph type = SCS Runoff Peak discharge = 0.410 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 900 cuft 
Drainage area = 0.100 ac Curve number = 95 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. ROOF (15) 
Q (cfs) Hyd. No. 9 -- 2 Year Q (cfs) 

0.50 ~-----.-------,----r------.--------T"---.------.-----..-----r---..... 0.50 

0.45 -+-----+-------t---+----+----+----1----+----+-----+-----+- 0.45 

0.40 -+-------------+------------iii------+-----------+- 0.40 
,. 

0.35 -+-----+-------t---+----+----+------!:!'1----+----+-----+---+- 0.35 

0.30 -+-------------+------+----------------------+- 0.30 

-
0.25 -+-----+-------+---+----+----+------1-ll-----+----+-----+-----+- 0.25 

0.20 ----+------t----+--------------t----------.._ 0.20 

0.15 -+-----+-------t---+----+----+-------11-----+----+-----+---+- 0.15 

0.10 -+-------------+------------------------+- 0.10 

0.05 -+------+------+------+---+------+-------~~----+------+---+------+- 0.05 

0.00 _L __ ,.L __ ..J... _ _ ~:!!i!!!!!!!!!!!!!!!!!!~~~~:::::::: _ _i _ _:=:::t::::::~~==~~~~ 0.00 

0 120 240 360 480 

- HydNo. 9 

600 720 840 960 1080 1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 10 

EX. DA 12 

Hydrograph type = SCS Runoff Peak discharge = 1.422 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 2,952 cuft 
Drainage area = 0.400 ac Curve number = 90 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. DA 12 
Q (cfs) Hyd. No. 10 -- 2 Year Q (cfs) 

2.00 -r-----.----.....----.-----.-----.-----.----........---......---......---...------.- 2.00 

1.00 

o.oo J... __ ,L_ ....,! __ ...L.--...l.=:~!!!!!!!!!~~_JL---=:::t::::::~~=~~~~b!!!!!!!!!~ o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 

- Hyd No.10 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 11 

EX. DA 13 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 
0 120 

- Hyd No.11 

= 
= 
= 
= 
= 
= 
= 
= 

-·· I·-

240 

SCS Runoff 
2 yrs 
2 min 
0.050 ac 
0.0 % 
User 
3.20 in 
24 hrs 

-· -'··-

360 480 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

EX. DA 13 
Hyd. No. 11 -- 2 Year 

J '---
600 720 840 960 

= 
= 
= 
= 
= 
= 
= 
= 

-

1080 

Friday, 07 I 8 I 2016 

0.178 cfs 
716 min 
369 cuft 
90 
0 ft 
5.00 min 
Type II 
484 

. 

1200 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 
1320 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 12 

EX. ROOF (13) 

Hydrograph type = SCS Runoff Peak discharge = 1.229 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 2,700 cuft 
Drainage area = 0.300 ac Curve number = 95 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. ROOF (13) 
Q (cfs) Hyd. No. 12 -- 2 Year Q (cfs) 

2.00 -r-----.----~------.---.....----r-----.----~----,.---.....----r- 2.00 

1.00 -4----------+------1----+-----4----------+------1----+-----+- 1.00 

____) 
0.00 ...L--.l..--...l..--...l--11!11!!!!!!!!!!~~~~~=--_J__-=~~~~~~d!!!!!!!!!!!!!!!!!~ 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 

- Hyd No.12 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 13 

EX. ROOF (12) 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 2 yrs Time to peak 
Time interval = 2 min Hyd . volume 
Drainage area = 0.200 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 

·-

0 120 

.. 

- Hyd No.13 

= 3.20 in 
= 24 hrs 

.. 

240 360 

Distribution 
Shape factor 

EX. ROOF (12) 
Hyd. No. 13 -- 2 Year 

-

. 

"---
480 600 720 840 960 

= 
= 
= 
= 
= 
= 
= 
= 

Friday, 07 I 8 I 2016 

0.820 cfs 
716 min 
1,800 cuft 
95 
0 ft 
5.00 min 
Type II 
484 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

1080 
0.00 

1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 14 

EX. DA 15 

Hydrograph type = 
Storm frequency = 
Time interval = 
Drainage area = 
Basin Slope = 
Tc method = 
Total precip. = 
Storm duration = 

Q (cfs) 

SGS Runoff 
2 yrs 
2 min 
0.150 ac 
0.0 % 
User 
3.20 in 
24 hrs 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

EX. DA 15 
Hyd. No. 14 -- 2 Year 

Friday, 07 I 8 I 2016 

= 0.533 cfs 
= 716 min 
= 1, 107 cuft 
= 90 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

1.oo-.--------,--------,-------.-------.-------.-------.-------.------.------.-----..--------,-

Q (cfs) 

1.00 
·-

0.90 -+------+-------+-------+-------+-------+------+------+-------+-------+------+------+- 0.90 

0 .80 -------+-------+-------+-------+------+-------+--------------------------+- 0 .80 

0. 70 -------------+-------+------+------+-------------------------------t- 0. 70 

<o 

0. 60 -------+-------+-------+-------+-------+------+-------+---------------------+- 0. 60 

0.50 -+-------+-------+-------+-------+-------+--------------+-------+-------+------+------+- 0.50 

0.40 -------------+-------+------+------+------H--------------------------+- 0.40 

0.30 ----------------------------------------------------------+- 0.30 

0 .20 -------+-------+-------+-------+-------+------11-9-------+---------------------- 0 .20 

0.10 -+-------+-------+-------+-------+------+-----+-~-----+-------+-------+------+------+- 0.10 

~ 0.00 J.... __ .J_ __ ,L_ _ _.l __ __!.,~~~~~_J_---=~~~~~~~!!!!!!!!!!!!!!!!!!~!!!!!!!!!!!l'5!5!!i:::!!!~ 0.00 

0 120 240 360 480 600 

- Hyd No. 14 

720 840 960 1080 1200 1320 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 15 

EX. ROOF (9) 

Hydrograph type = 
Storm frequency = 
Time interval = 
Drainage area = 
Basin Slope = 
Tc method = 
Total precip. = 
Storm duration = 

Q (cfs) 

SCS Runoff 
2 yrs 
2 min 
0.150 ac 
0.0 % 
User 
3.20 in 
24 hrs 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

EX. ROOF (9) 
Hyd. No. 15 -- 2 Year 

Friday, 07 / 8 / 2016 

= 0.533 cfs 
= 716 min 
= 1, 107 cuft 
= 90 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

1.00-.-------.-------.-------.-------r------r------.....------.-----.,.-----..------..--------r-

Q (cfs) 

1.00 

0.90 -+-------+-------+-------+-------+-------+-------+------+------+------+------+-------+- 0.90 

0.80 -+------+------+-------+-------+-------+-------+-------+------+------+------+------+- 0.80 

0. 70 -+------+-------+-------+-------+-------+-------+-------+------+------+------+-------t- 0. 70 

0.60 -----------+-------+-------+-------+---------------------------t------ 0.60 

0.50 -+------+------+-------+-------+-------+------,...__-----+-------+------+------+------+- 0.50 

0.40 ----------------+-------+-------+----------------------------------t- 0.40 

0 .30 -+-------+-------+-------+-------+-------+-------tt+-------+------+------+------+------+- 0.30 

0.20 -----------+-------+-------+-------+------il---------------------t------ 0.20 

0.10 -+------+------+------+------+-------+------+ .......... -----+-------+-------+------+------+- 0.10 

__) 
0.00 ..l...--.L--L---L----L.~~~~~_J__:::~~=~~~~!!!!!!!!!!!!!!!!!!!!~!!!!!!!!!l!~rl._ 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 1320 

- Hyd No.15 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 16 

EX. ROOF (10) 

Hydrograph type = 
Storm frequency = 
Time interval = 
Drainage area = 
Basin Slope = 
Tc method = 
Total precip. = 
Storm duration = 

Q (cfs) 

SCS Runoff 
2 yrs 
2 min 
0.150 ac 
0.0 % 
User 
3.20 in 
24 hrs 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

EX. ROOF (10) 
Hyd. No. 16 -- 2 Year 

Friday, 07 I 8 I 2016 

= 0.533 cfs 
= 716 min 
= 1, 107 cuft 
= 90 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

1.00......---......---......---....----....----....----....-----.----.-----------------.--

Q (cfs) 

1.00 

0.90 ----------------------------------------+- 0.90 

0.80 -------------------------------------------+- 0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 

-------------------------------------------+- 0.70 

-+----+----+----+----+----+----+----+----+----+----+---~ 0.60 

------------------------- --------------- 0.50 

-+----+----+----+----+----+----H----+----+----+---+----+- 0.40 

----------------------------11-:t-----+---------------+- 0.30 

-+----+----+----+----+----+----IHt-----+----+-----+----+---~ 0.20 

---------------------------------------- 0.10 

__) 
J... __ J__.....J. __ ...J.. __ ..J..l!m!lllll'!!!!!!!!!!!!!!~~:__JL__-=~~~~~~~!!!!!!!!!!!!!!~!!!!!!!!!::!!!~ 0.00 

0 120 240 360 480 600 

- Hyd No. 16 

720 840 960 1080 1200 1320 

Time (min) 
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Hyd. No. 17 

EX. DA TO 11 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 2 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.140 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
0 120 

- Hyd No. 17 

= 3.20 in 
= 24 hrs 

240 360 

Distribution 
Shape factor 

EX. DA TO 11 
Hyd. No. 17 -- 2 Year 

480 600 720 840 960 

Friday, 07 I 8 I 2016 

= 0.574 cfs 
= 716 min 
= 1,260 cuft 
= 95 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
1080 1200 

Time (min) 
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Hyd. No. 18 

COMBINED 

Hydrograph type = Combine Peak discharge = 5.453 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 11,593 cuft 
Inflow hyds. = 1,2,3,4,5 Contrib. drain. area = 1.450 ac 

COMBINED 
Q (cfs) Hyd. No. 18 -- 2 Year Q (cfs) 

6.00 -.------.-------.----.-------r-------r---..------...---~-----...----r- 6.00 

- ... 

5.00 -t--------------------+---- i------+-----------4- 5.00 

4.00 -1--------------------+--------+----+-----+---+- 4.00 

3.00 -+-----+-----t----+-----+-----+---+-1-----+------+-----+---+- 3.00 

. 

2.00 -1--------------------+----+-!l-----+----+-----+---+- 2.00 

1.00-+-----+----+----+----+----+----IHF lll----+-----------~ 1.00 

J__ __ L__j __ -J.~..Jm~~~~~~~~~;;;:;;~~=========...1_ 0.00 _J - 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 

- Hyd No. 18 - HydNo. 1 - HydNo. 2 - HydNo.3 
Time (min) 

- HydNo. 4 - HydNo.5 
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Hyd. No. 19 

COMBINED 

Hydrograph type = Combine Peak discharge = 1.708 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 3,645 cuft 
Inflow hyds. = 6, 7,8, 9, 10 Contrib. drain . area = 0.750 ac 

COMBINED 
Q (cfs) Hyd. No. 19 -- 2 Year Q (cfs) 

2.00 ~--~------.~---.------.------.----.-----r----~----..---..- 2.00 

1.00 -+-----+------l----+----+-----+------11'1----+----+----t---+- 1.00 

_...)~ 
0.00 _L __ J_ __ J_ __ .J..!!!!!!!!!!!!!!~~::E::::::±l!~'iL~~=========liE!!ilb:::::==:l 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 

- Hyd No. 19 - HydNo.6 - HydNo. 7 - HydNo.8 
Time (min) 

- HydNo. 9 - Hyd No.10 
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Hyd. No. 20 

COMBINED 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

= Combine 
= 2 yrs 
= 2 min 
= 11, 12, 13, 14, 15 

COMBINED 

Peak discharge 
Time to peak 
Hyd. volume 
Contrib. drain. area 

Friday, 07 I 8 I 2016 

= 3.293 cfs 
= 716 min 
= 7,084 cuft 
= 0.850 ac 

Q (cfs) Hyd. No. 20 -- 2 Year Q (cfs) 

4.00 --.----~------.---.....-----..-------.----.-----~----r-------.----..- 4.00 

.. , 

_ ,, ·-

3.00 -+-----------------+------+-------1- -------------- 3.00 

2.00 -+-----+-----+---+----+-----+---~I----+-----+-----+---+- 2.00 

1.00 -+------t------+---+-----t-----+----Hll----+----+-----+---+- 1.00 

~ '~ o.oo L--L--L--=-.bm:~~~~!!!!!:!;;~~~~;:;;±;:;;:~~~!!:!!:~~d- o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.20 - Hyd No.11 - HydNo.12 - HydNo.13 
Time (min) 

- HydNo.14 - Hyd No.15 
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Hyd. No. 21 

COMBINED 

Hydrograph type = Combine Peak discharge 
Storm frequency = 2 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Inflow hyds. = 16, 17 Contrib. drain. area 

Q (cfs) 

2.00 

1.00 

0.00 

--.... 

0 120 

- HydNo.21 

-

240 360 

COMBINED 
Hyd. No. 21 -- 2 Year 

~ ~ 
480 600 720 

- Hyd No. 16 - Hyd No.17 

-

. 

840 960 

= 
= 
= 
= 

Friday, 07 / 8 / 2016 

1.107 cfs 
716 min 
2,367 cuft 
0.290 ac 

1080 

Q (cfs) 

2.00 

1.00 

0.00 
1200 

Time (min) 
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Hyd. No. 22 

EX.10 (TO REMAIN) 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

Q (cfs) 

= Combine 
= 2 yrs 
= 2 min 

Peak discharge 
Time to peak 

= 18, 19,20,21 
Hyd. volume 
Contrib. drain . area 

EX.10 {TO REMAIN) 
Hyd. No. 22 -- 2 Year 

Friday, 07 I 8 I 2016 

= 11.56 cfs 
= 716 min 
= 24,688 cuft 
= 0.000 ac 

12.00 -.-------.-----.---~----.--------.----...----~--~---.,.--~ 

Q (cfs) 

12.00 

10.00 -+-----+------t------+-----+-----+-------t.'.----1----+-----+---+- 10.00 

8.00 --1-------------+----+------+------+---- 11----+-----+-------- 8.00 

6.00 -+-----+------t----+-----+-----+-----+e-----+----+-----+---+- 6.00 

4.00 --1-------------+----+------+------+---- --------------- 4.00 

2.00 -l-------+-------41----+----l-----+-----I ---------------- 2.00 

0.00 _L __ j_ __ .L--~~=='=E:E:=!!!~~!LJ§lii!Ji!!li!;;j;;;;;;;l;;;!l!!!!!l!!ll~-!Ei!5:i:a=J_ 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo. 22 - Hyd No.18 - Hyd No.19 - HydNo.20 
Time (min) 

- Hyd No. 21 
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Hyd. No. 23 

Area to Ex 7 

Hydrograph type = SGS Runoff Peak discharge 
Storm frequency = 2 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.160 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
0 120 

- HydNo.23 

= 3.20 in 
= 24 hrs 

240 360 

Distribution 
Shape factor 

Area to Ex 7 
Hyd. No. 23 -- 2 Year 

--

480 600 720 840 960 

Friday, 07 I 8 I 2016 

= 0.623 cfs 
= 716 min 
= 1,332 cuft 
= 93 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
1080 1200 

Time (min) 
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Hyd. No. 24 

Area to Ex 3-A 

Hydrograph type = SCS Runoff Peak discharge = 0.808 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 1,691 cuft 
Drainage area = 0.220 ac Curve number = 91 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Area to Ex 3-A 
Q (cfs) Hyd. No. 24 -- 2 Year Q (cfs) 

1.00 -.-----.-----.------.-----.-----.-----.-----.-----.----~--..--------r- 1.00 

-- - ---- ---
0.90 0.90 

0.80 0.80 

0.70 0.70 

0.60 0.60 
-

0.50 -+------1-----+-----+-----+-----+--------iH---+---+---+---+---+- 0.50 

0.40 -+----+----+----+----+-----+-----I~--------------- 0.40 
. 

0.30 --+-----+-----+----+-----+----+------it----+---+---+---+-----+- 0.30 

0.20 -+----+----+----+----+----+-------------------- 0.20 

0.10 --+----+---+---+--------II-----+------.+' ...... "-----+----+----+----+---+- 0.10 

o.oo L--L--1---'----Lm!!!!!!!!!!!!!!!~~~_JL_~:=r:::::~~~=~~~~~~ o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 

- HydNo.24 
Time (min) 
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Hyd. No. 25 

Area to EX. 2 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

Q (cfs) 

2.00 

1.00 

0.00 
0 120 

- HydNo. 25 

= 
= 
= 
= 
= 
= 
= 
= 

240 

SGS Runoff 
2 yrs 
2 min 
0.560 ac 
0.0 % 
User 
3.20 in 
24 hrs 

. 

360 480 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

Area to EX. 2 
Hyd. No. 25 -- 2 Year 

\.__ 
600 720 840 960 

= 
= 
= 
= 
= 
= 
= 
= 

1080 

Friday, 07 I 8 I 2016 

1.924 cfs 
716 min 
3,967 cuft 
89 
0 ft 
5.00 min 
Type II 
484 

1200 

-

Q (cfs) 

2.00 

1.00 

0.00 
1320 

Time (min) 
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Hyd. No. 26 

Area to Ex 2-B 

Hydrograph type = SCS Runoff Peak discharge = 2.343 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 5,239 cuft 
Drainage area = 0.560 ac Curve number = 96 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Area to Ex 2-B 
Q (cfs) Hyd. No. 26 -- 2 Year Q (cfs) 

3.00 -.------...-------.----.-------.------.----.....---......----....-------.-------...- 3.00 

2.00 -+-----+----+---+-----+-----+-------1111----+-----+-----+----+- 2.00 

1.00 -+-----+----+---+-----+-----+-------5-11------+-----+-----+---+- 1.00 

0.00 _L __ ..L--..L--~!!!!!!!!!!!!!!!!!!!!!~~~~:::::::: _ _J__-=::t~~~~~~~~~ 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo. 26 
Time (min) 
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Hyd. No. 27 

Area to Ex 2-A 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 2 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.270 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

2.00 

1.00 

0.00 
0 120 

- HydNo.27 

= 3.20 in 
= 24 hrs 

240 360 

Distribution 
Shape factor 

Area to Ex 2-A 
Hyd. No. 27 -- 2 Year 

_) 
480 600 720 840 960 

Friday, 07 I 81 2016 

= 1.130 cfs 
= 
= 
= 
= 
= 
= 
= 

716 min 
2,526 cuft 
96 
0 ft 
5.00 min 
Type II 
484 

. 

1080 

Q (cfs) 

2.00 

1.00 

0.00 
1200 

Time (min) 
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Hyd. No. 28 

Ex2 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

Q (cfs) 

21.00 

18.00 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 
0 120 

- HydNo. 28 

.. 

240 

= Combine 
= 2 yrs 
= 2 min 

Peak discharge 
Time to peak 

= 22,23,24,25,26,27 
Hyd. volume 
Contrib. drain. area 

Ex2 
Hyd. No. 28 -- 2 Year 

. 

.. 

~A~ 
360 480 600 720 840 960 

= 18.39 cfs 
= 716 min 
= 39,443 cuft 
= 1.770 ac 

Q (cfs) 

21 .00 

18.00 

15.00 

12.00 

9.00 

6.00 

3.00 

1080 
0.00 

1200 

- Hyd No. 22 - Hyd No. 23 - HydNo.24 
Time (min) 

- HydNo.25 - Hyd No. 26 - HydNo.27 
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Hyd. No. 29 

Area to Ex 1 

Hydrograph type = SGS Runoff Peak discharge = 2.272 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 4,800 cuft 
Drainage area = 0.600 ac Curve number = 92 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Area to Ex 1 
Q (cfs) Hyd. No. 29 -- 2 Year Q (cfs) 

3.00 ~----.------.----.-----.------r---.------,.---~-----..---~ 3.00 

2.00 -+-----+--------i------t-------- 1------+-----------+- 2.00 

1.00 -+-----+--------i------t--------------+-----------+- 1.00 

0.00 _L. __ .,.L. __ J.. __ ..J..._~~!!!!!!!!!!!!!!!~~~=---_L_--=::r:~~~~~~~~~ 0.00 

0 120 240 360 480 

- HydNo. 29 

600 720 840 960 1080 1200 

Time (min) 
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Hyd. No. 30 

Ex 1 

Hydrograph type = Combine Peak discharge 
Storm frequency = 2 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Inflow hyds. = 28,29 Contrib. drain. area 

Q (cfs) 

21.00 

18.00 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 

., 

0 120 240 

- HydNo.30 

Ex 1 
Hyd. No. 30 -- 2 Year 

-
-. 

--

9 L 

360 480 600 720 840 960 

- HydNo. 28 - HydNo.29 

Friday, 07 I 8 I 2016 

= 20.66 cfs 
= 
= 
= 

716 min 
44,243 cuft 
0.600 ac 

··-
-

. 

1080 

Q (cfs) 

21.00 

18.00 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 
1200 

Time (min) 



II. APPENDIX 

D. STORMWATER MANAGEMENT ROUTING 

ii. 10 YEAR 24 HOUR STORM EVENT 
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Hyd. No. 1 

EX. DA 8 

Hydrograph type = SGS Runoff Peak discharge = 1.258 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 2,704 cuft 
Drainage area = 0.200 ac Curve number = 90 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. DAS 
Q (cfs) Hyd. No. 1 -- 10 Year Q (cfs) 

2.00 -.------.------.---...---------.-------.----.----.........-----.-------.----..- 2.00 

·- --... - ·--

. 

1.00 

__) 
0.00 _L __ J... __ .J.. __ ..1...._!:!!l:\IC!Z~!!!!!!!!!!!!!~~~=-_J__-=~~~~~~~!!!!!!!!!!!!!!!!!!!!!!~ 0.00 

0 120 240 360 480 

- HydNo. 1 

600 720 840 960 1080 1200 

Time (min) 
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Hyd. No. 2 

EX. ROOF (8) 

Hydrograph type = SCS Runoff Peak discharge = 2.707 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 6, 151 cuft 
Drainage area = 0.400 ac Curve number = 95 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. ROOF (8) 
Q (cfs) Hyd. No. 2 -- 10 Year Q (cfs) 

3. 00 -.-------r--------.----.-------.--------.----.----.....-----.------.--------.- 3. 00 

2.00 -+----------------------- 1----------------+- 2.00 

1.00 -+------------------------1- --------------+- 1.00 

o.oo _L __ .L--~~!!!!!!!!~~~~~~:t:::__L_-=:t::::::~~==~~~ o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.2 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 3 

EX. ROOF (7) 

Hydrograph type = SGS Runoff Peak discharge = 1.015 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 2,307 cuft 
Drainage area = 0.150 ac Curve number = 95 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. ROOF (7) 
Q (cfs) Hyd. No. 3 -- 10 Year Q (cfs) 

2.00 --r-----..---~----r------.--------.----.-----.....------..------.-----.- 2.00 

1.00 -+-----------t----i------t------t-----rt------1-----------t- 1.00 

___) 
0.00 J...---l..--...l.--mimml~~!!!!!!!!!!~~~~~=--_L_:::::'.~~~~!!!!!!!!!!!!!!!!!!!!!!!!!!!~!!!!!!!!!!!~~ 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.3 
Time (min) 
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Hyd.No.4 
EX. DA 7 

Hydrograph type = SCS Runoff Peak discharge = 2.517 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 5,408 cuft 
Drainage area = 0.400 ac Curve number = 90 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. DA 7 
Q (cfs) Hyd. No. 4 -- 10 Year Q (cfs) 

3. 00 ......-------r-------.---...--------.--------.----.-------.-----..--------..-------.- 3. 00 

2.00 -4--------------+----+-----+-------+---- 1-----+-----------+- 2.00 

1.00 -4--------------+----+-----+-------+-----+---------------+- 1.00 

o.oo 1---L--L--~~!!!!!!!!!!!!!!~~~~::=__L_=t::::::~~==b~~ o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.4 
Time (min) 
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Hyd. No. 5 

EX. ROOF (6) 

Hydrograph type = 
Storm frequency = 
Time interval = 
Drainage area = 
Basin Slope = 
Tc method = 
Total precip. = 
Storm duration = 

Q (cfs) 

SCS Runoff 
10 yrs 
2 min 
0.300 ac 
0.0 % 
User 
5.10 in 
24 hrs 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

EX. ROOF (6) 
Hyd. No. 5 -- 1 O Year 

Friday, 07 I 8 I 2016 

= 1.888 cfs 
= 716 min 
= 4,056 cuft 
= 90 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

2.00 2.00 

1.00 1.00 

_L__J_ __ .J_--l~~~~l___/~J__--=r:~~~~d_ 0.00 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.5 
Time (min) 
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Hyd. No. 6 

EX. ROOF (14) 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.100 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
0 120 

- HydNo.6 

= 5.10 in 
= 24 hrs 

240 360 

Distribution 
Shape factor 

EX. ROOF (14) 
Hyd. No. 6 -- 10 Year 

480 600 720 840 960 

Friday, 07 I 8 I 2016 

= 0.677 cfs 
= 716 min 
= 1,538 cuft 
= 95 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
1080 1200 

Time (min) 
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Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 7 

EX. DA 14 

Hydrograph type = SCS Runoff Peak discharge = 0.629 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 1,352 cuft 
Drainage area = 0.100 ac Curve number = 90 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. DA 14 
Q (cfs) 

Hyd. No. 7 -- 10 Year 
Q (cfs) 

1.00 1.00 

. _, ,-
0.90 0.90 

··- -- " -
0.80 0.80 

0.70 0.70 

0.60 0.60 -

0.50 0.50 

0.40 0.40 

0.30 0.30 

0.20 0.20 

0.10 0.10 

__.,) 
0.00 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo. 7 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 8 

EX. DA 11 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.050 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 
0 120 

- HydNo.8 

= 5.10 in 
= 24 hrs 

240 360 

Distribution 
Shape factor 

EX. DA 11 
Hyd. No. 8 -- 10 Year 

480 600 720 840 960 

Friday, 07 I 8 I 2016 

= 0.315 cfs 
= 716 min 
= 676 cuft 
= 90 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 
1080 1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 9 

EX. ROOF (15) 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.100 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 

...,,..,.. ~ ' ..... 

0 120 

- HydNo. 9 

= 5.10 in 
= 24 hrs 

·-·-

240 360 

Distribution 
Shape factor 

EX. ROOF (15) 
Hyd. No. 9 -- 1 O Year 

--

___) 
480 600 720 840 960 

= 
= 
= 
= 
= 
= 
= 
= 

Friday, 07 I 8 I 2016 

0.677 cfs 
716 min 
1,538 cuft 
95 
0 ft 
5.00 min 
Type II 
484 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

1080 
0.00 

1200 

Time (min) 
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Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 10 

EX. DA 12 

Hydrograph type = SCS Runoff Peak discharge = 2.517 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 5,408 cuft 
Drainage area = 0.400 ac Curve number = 90 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. DA 12 
Q (cfs) Hyd. No. 10 -- 10 Year Q (cfs) 

3.00 ~-------.----.-------.----~---....------.-------.-----..----.- 3.00 

. 

2.00 -+-----+-----1----+-----+-----+---~t------+------+-----+----t- 2.00 

1.00 -+-----+-----t----+-----+-----+----+-11-----+------+-----+---+- 1.00 

0.00 _L __ _L __ _J_ __ ....1..-=:::m!!!!!~~=~~~_l_ _ _:::::r:::::~~~~~~~~ 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 

- Hyd No.10 
Time (min) 



Hydrograph Report 
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Hyd. No. 11 

EX. DA 13 

Hydrograph type = SCS Runoff Peak discharge = 0.315 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 676 cuft 
Drainage area = 0.050 ac Curve number = 90 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. DA 13 
Q (cfs) Hyd. No. 11 -- 10 Year Q (cfs) 

0.50 -.-------.-----,----r-------r------.----..-----r-------.------.-----r- 0.50 

0.45 ------+------+----+------+--------1-----+---------+----+- 0.45 
·-

0.40 -+-------t---------------------i------+----------t---- 0.40 

0.35 -+-----+-----!----+-----+-----+---+------+-----+-----+---+- 0.35 

0.30 ---------------+------+-----------1111-----+----------t----+- 0.30 

0.25 -+-----+----+---+-----+----+-----illl-----+-----+-----+------1- 0.25 

0.20 -------+------+-----------------+-----1--------+- 0.20 

0.15 ------+------+----+------+------------+------------+- 0.15 

0.10 -+-------t--------------------------+-----------+- 0.10 

0.05 -+-----+----+---+-----+----+----+-i.----+-----+-----+------1- 0.05 

__,) 
o.oo J... __ ..L--...L.---l..-!l'Z!!!!ll!:!l!-J:!!!!!!!!!!!!~~~~-L---=~~~~~~~~!!!!!!!!!!!!!!!!!!!!!!!~ o.oo 

0 120 240 360 480 600 720 840 960 1080 1200 

- Hyd No.11 
Time (min) 
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 812016 

Hyd. No. 12 

EX. ROOF (13) 

Hydrograph type = SGS Runoff Peak discharge = 2.030 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 4,613 cuft 
Drainage area = 0.300 ac Curve number = 95 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. ROOF (13) 
Q (cfs) Hyd. No. 12 -- 10 Year Q (cfs) 

3.00 -.-------r---~---...------r-------.----...----......-------.-------.-----..- 3.00 

2.00 ~----t-----t---+-----+-----+-------t)l------+--------1------1----+- 2.00 

1.00 -------------------------+-11-----4----------1-----1-- 1.00 

0.00 J... __ ..L..--...J..-s::!!E2~!!!!!!!!!!!!!!!!!!!!!!!~~~~~:__L_-=~~~~~~~~!!!!!!!!!!~ 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 

- Hyd No. 12 
Time (min) 
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Hyd. No. 13 

EX. ROOF (12) 

Hydrograph type = SCS Runoff Peak discharge = 1.353 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 3,075 cuft 
Drainage area = 0.200 ac Curve number = 95 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. ROOF (12) 
Q (cfs) Hyd. No. 13 -- 10 Year Q (cfs) 

2.00 -.------r------.----.------r------r----.------~-----r-------r-----.- 2.00 

. --

1.00 -4------+------+----+-----+-----+---- -----+-------------+- 1.00 

o.oo -L--...L.---1..--~!!!!!!!!!!!!!!!!!~~~~~=--L-=:::::~~~~~~~~!!!!!!!!~ o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 

- Hyd No. 13 
Time (min) 
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Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 14 

EX. DA 15 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.150 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 

I• 

0 120 

-

- Hyd No. 14 

240 

= 5.10 in 
= 24 hrs 

360 

Distribution 
Shape factor 

EX. DA 15 
Hyd. No. 14 -- 10 Year 

.. 

··-

-

~ 

"----
480 600 720 840 960 

= 
= 
= 
= 
= 
= 
= 
= 

Friday, 07 I 8 I 2016 

0.944 cfs 
716 min 
2,028 cuft 
90 
0 ft 
5.00 min 
Type II 
484 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

1080 
0.00 

1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 15 

EX. ROOF (9) 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.150 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
0 120 

- Hyd No.15 

240 

= 5.10 in 
= 24 hrs 

-

-

360 

Distribution 
Shape factor 

EX. ROOF (9) 
Hyd. No. 15 -- 1 O Year 

\ 

_J "--
480 600 720 840 

-

960 

Friday, 07 I 8 I 2016 

= 0.944 cfs 
= 716 min 
= 2,028 cuft 
= 90 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

·-

'· 

1080 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
1200 

Time (min) 
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Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 16 

EX. ROOF (10) 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.150 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 

-

0 120 

- Hyd No. 16 

= 
= 

240 

5.10 in 
24 hrs 

. 

360 

Distribution 
Shape factor 

EX. ROOF (10) 
Hyd. No. 16 -- 10 Year 

. 
-

. 

\ 

L--/ "---
480 600 720 840 960 

= 
= 
= 
= 
= 
= 
= 
= 

Friday, 07 I 8 I 2016 

0.944 cfs 
716 min 
2,028 cuft 
90 
0 ft 
5.00 min 
Type II 
484 

-

-

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

1080 
0.00 

1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 17 

EX. DA TO 11 

Hydrograph type = 
Storm frequency = 
Time interval = 
Drainage area = 
Basin Slope = 
Tc method = 
Total precip. = 
Storm duration = 

Q (cfs) 

SGS Runoff 
10 yrs 
2 min 
0.140 ac 
0.0 % 
User 
5.10 in 
24 hrs 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

EX. DA TO 11 
Hyd. No. 17 -- 10 Year 

Friday, 07 I 8 I 2016 

= 0.947 cfs 
= 716 min 
= 2, 153 cuft 
= 95 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

1.00-.-~~---.-~~----..~~~-.--~~~~~~~~~~~~~~~--...-~~--.-~~--.- 1.00 

0.90 
--

0.80 

0.70 0.70 

0.60 0.60 

0.50 0.50 

0.40 0.40 

0.30 0.30 

0.20 0.20 

0.10 0.10 

0.00 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 

- Hyd No. 17 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 18 

COMBINED 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

Q (cfs) 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 
0 120 240 

= Combine 
= 1 O yrs 
= 2 min 
= 1,2,3,4,5 

360 

Peak discharge 
Time to peak 
Hyd. volume 
Contrib. drain. area 

COMBINED 
Hyd. No. 18 -- 1 O Year 

-

~ ~ 
480 600 720 840 960 

Friday, 07 18 I 2016 

= 9.385 cfs 
= 716 min 
= 20,626 cuft 
= 1.450 ac 

Q (cfs) 

10.00 

8.00 

6.00 

4.00 

2.00 

1080 
0.00 

1200 

- Hyd No. 18 - HydNo.1 - HydNo. 2 - HydNo.3 
Time (min) 

- HydNo.4 - HydNo. 5 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 19 

COMBINED 

Hydrograph type = Combine Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Inflow hyds. = 6, 7,8, 9, 10 Contrib. drain. area 

Q (cfs) 

3.00 

2.00 

1.00 

0.00 
0 

·-

-

120 240 360 

COMBINED 
Hyd. No. 19 -- 10 Year 

-

-

~ ~ 
-· 

480 600 720 840 960 

= 
= 
= 
= 

Friday, 07 I 8 I 2016 

2.926 cfs 
716 min 
6,455 cuft 
0.750 ac 

" 

-

1080 

Q (cfs) 

3.00 

2.00 

1.00 

0.00 
1200 

- Hyd No.19 - HydNo.6 - HydNo. 7 - HydNo. 8 
Time (min) 

- HydNo.9 - Hyd No. 10 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 20 

COMBINED 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

= Combine 
= 1 O yrs 
= 2 min 
= 11, 12, 13, 14, 15 

COMBINED 

Peak discharge 
Time to peak 
Hyd. volume 
Contrib. drain . area 

Friday, 07 I 8 I 2016 

= 5.586 cfs 
= 716 min 
= 12,421 cuft 
= 0.850 ac 

Q (cfs) Hyd. No. 20 -- 1 O Year Q (cfs) 

6.00 ~-----.------.---....------.------.----.-----.....---~-----.--------.- 6.00 

5.00 -----i------1----t------t------t--------i l------------+-----+- 5.00 

4.00 --------------+-----+--------- - ------+-----------+- 4.00 

3.00 -----t------1----t------t------t---------t----------T----r- 3.00 

2.00 -4--------------+-----+-----------IHllll--------+-----------+- 2.00 

1.00 -1-------1------+---+-----+----+---1..-tll----+-----+-----+----+- 1.00 

j_ __ _L. ____ J....~~~~~===~~~~~l~~~~;;;;~~~~~d_ 0.00 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo. 20 - Hyd No.11 - HydNo.12 - Hyd No.13 
Time (min) 

- Hyd No.14 - HydNo.15 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 21 

COMBINED 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

Q (cfs) 

2.00 

1.00 

0.00 
0 120 

- Hyd No. 21 

240 

= Combine 
= 10 yrs 
= 2 min 
= 16, 17 

360 

Peak discharge 
Time to peak 
Hyd. volume 
Contrib. drain. area 

COMBINED 
Hyd. No. 21 -- 10 Year 

_A ~ 
480 600 720 840 960 

- Hyd No. 16 - Hyd No.17 

Friday, 07 I 81 2016 

= 1.891 cfs 
= 716 min 
= 4, 181 cuft 
= 0.290 ac 

Q (cfs) 

2.00 

1.00 

1080 
0.00 

1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 22 

EX.10 (TO REMAIN) 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

= Combine 
= 10 yrs 
= 2 min 
= 18, 19,20,21 

Peak discharge 
Time to peak 
Hyd. volume 
Contrib. drain. area 

EX.10 (TO REMAIN) 

Friday, 07 I 8 I 2016 

= 19.79 cfs 
= 716 min 
= 43,682 cuft 
= 0.000 ac 

Q (cfs) Hyd. No. 22 -- 10 Year Q (cfs) 

21.00 -.-------r-------.----r-----.--------.----.-----~----r------r----r- 21.00 

18.00 -+------+-----------+------+---~I-----+----------+- 18.00 

15.00 -+------------------11-------------------- 15.00 

12.00 -+-------+------------+------+--------+----------+- 12.00 

9.00 -+------t--------------+-----+-----Ml<t--------------r---+- 9.00 

6.00 -+-------+------------+------+-------------------- 6.00 

3.00 -+-------+------------+------+--- ---------------- 3.00 

o.oo _L __ L--L-====:::J::::==-~=-•;;_:;~if.Si;;J!9;;;;;;;;;!;;;!!1Elii!!!~33!iE!iii~ o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.22 - Hyd No. 18 - Hyd No.19 - HydNo.20 
Time (min) 

- HydNo. 21 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 23 

Area to Ex 7 

Hydrograph type = SGS Runoff Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.160 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

2.00 

1.00 

0.00 
0 120 

- HydNo.23 

= 5.10 in 
= 24 hrs 

240 360 

Distribution 
Shape factor 

Area to Ex 7 
Hyd. No. 23 -- 10 Year 

__) 

480 600 720 

-

-

840 960 

Friday, 07 I 8 I 2016 

= 1.056 cfs 
= 716 min 
= 2,339 cuft 
= 93 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

-

1080 

Q (cfs) 

2.00 

1.00 

0.00 
1200 

Time (min) 
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Hyd. No. 24 

Area to Ex 3-A 

Hydrograph type = SCS Runoff Peak discharge = 1.408 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 3,054 cuft 
Drainage area = 0.220 ac Curve number = 91 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Area to Ex 3-A 
Q (cfs) Hyd. No. 24 -- 10 Year Q (cfs) 

2.00 -------.-------.----.----~--~------~--~----.----~ 2.00 

1.00 

o.oo J... __ ...L.--..l..--....1.~~~!!!!!!!!!!!!!~~~~-L~:=:~~~~~~~~~~ o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo. 24 
Time (min) 
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Hyd. No. 25 

Area to EX. 2 

Hydrograph type = SCS Runoff Peak discharge = 3.459 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 7,371 cuft 
Drainage area = 0.560 ac Curve number = 89 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Area to EX. 2 
Q (cfs) Hyd. No. 25 -- 10 Year Q (cfs) 

4.00 -.------.-----.---.......------.-----.----....-----.-------.-----..-------.- 4.00 

3.00 -1-------------1----+-----i-------1 !------------------ 3.00 

2.00 -+------------------------------1-------------- 2.00 

1.00 -+-------------------------- ---1-------------- 1.00 

o.oo _L __ J_ __ j_ __ L_ll!!l!!!!!!!!!!~~~~~-L--=r::::::~~~~b~~ o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.25 
Time (min) 
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Hyd.No.26 
Area to Ex 2-B 

Hydrograph type = SCS Runoff Peak discharge = 3.827 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 8,827 cuft 
Drainage area = 0.560 ac Curve number = 96 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Area to Ex 2-8 
Q (cfs) Hyd. No. 26 -- 10 Year Q (cfs) 

4.00 -..----,....------.---.......------.--------r----..-----~--~------.----T""" 4.00 

. ·-·-

. 

3.00 ------+------!-----------------+----+------~- 3.00 

2.00 -+-----+------+---+-----+----+---_..,t-----+-----+-----+---+- 2.00 

1.00 ------+------1-------------- 11------+----+-------+- 1.00 

o.oo J_ __ .L-~~!!!!!!!!!!!!!!!!!!!!!!~~=~~::::::r:=-_L_-=:t:::::~~~~b~d_ o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 

- Hyd No. 26 
Time (min) 
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Hyd.No.27 
Area to Ex 2-A 

Hydrograph type = SCS Runoff Peak discharge = 1.845 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 4,256 cuft 
Drainage area = 0.270 ac Curve number = 96 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Area to Ex 2-A 
Q (cfs) Hyd. No. 27 -- 10 Year Q (cfs) 

2.00 -.------r------.----r------r-------r---..-----~-----...------r---'T""" 2.00 

1.00 --1------1-----+---------+------+--------+------------ 1.00 

o.oo _L __ L-~~!!!!!!!!!!!!!!!!!!!!!!~~~~~::::'.'.'.t::=-_L_-=t:::::~~~~b~~ o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.27 
Time (min) 
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Hyd. No. 28 

Ex2 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

Q (cfs) 

35.00 

30.00 

25.00 

20.00 

15.00 

10.00 

5.00 

0.00 

--· 

0 120 

- HydNo.28 

240 

= Combine 
= 10 yrs 
= 2 min 

Peak discharge 
Time to peak 

= 22,23,24,25,26,27 
Hyd. volume 
Contrib. drain. area 

Ex2 
Hyd. No. 28 -- 10 Year 

·- . 

-

-· 

~t~ 
360 480 600 720 840 960 

= 31 .38 cfs 
= 716 min 
= 69,530 cuft 
= 1.770 ac 

Q (cfs) 

35.00 

30.00 

25.00 

20.00 

15.00 

10.00 

5.00 

1080 
0.00 

1200 

- Hyd No. 22 - HydNo. 23 - HydNo.24 
Time (min) 

- HydNo. 25 - Hyd No. 26 - HydNo.27 
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Hyd. No. 29 

Area to Ex 1 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.600 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

4.00 

3.00 

2.00 

1.00 

0.00 
0 120 

- HydNo. 29 

= 5.10 in 
= 24 hrs 

·-· 

240 360 

Distribution 
Shape factor 

Area to Ex 1 
Hyd. No. 29 -- 10 Year 

-

-

-

__/ 
480 600 720 840 

,_ 

960 

= 
= 
= 
= 
= 
= 
= 
= 

Friday, 07 I 8 I 2016 

3.903 cfs 
716 min 
8,549 cuft 
92 
0 ft 
5.00 min 
Type II 
484 

-

1080 

-

Q (cfs) 

4.00 

3.00 

2.00 

1.00 

0.00 
1200 

Time (min) 
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Hyd. No. 30 

Ex 1 

Hydrograph type = Combine Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Inflow hyds. = 28,29 Contrib. drain. area 

Q (cfs) 

40.00 

30.00 

20.00 

10.00 

0.00 

,_ 

0 120 240 

- HydNo.30 

Ex 1 
Hyd. No. 30 -- 10 Year 

-

__)) 
L 

360 480 600 720 840 960 

- Hyd No. 28 - Hyd No. 29 

= 
= 
= 
= 

Friday, 07 I 81 2016 

35.29 cfs 
716 min 
78,079 cuft 
0.600 ac 

Q (cfs) 

40.00 

30.00 

20.00 

10.00 

1080 
0.00 

1200 

Time (min) 
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D. STORMWATER MANAGEMENT ROUTING 

2. PROPOSPED 



II. APPENDIX 

D. STORMW ATER MANAGEMENT ROUTING 

i. 2 YEAR 24 HOUR STORM EVENT 
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Hyd. No. 1 

EX. DA 8 

Hydrograph type = SCS Runoff Peak discharge = 0.711 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 1,476 cuft 
Drainage area = 0.200 ac Curve number = 90 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. DAS 
Q (cfs) Hyd. No. 1 -- 2 Year Q (cfs) 

1.00 ~----.------.------.------.-----.----~--.......----~--~--.....----r- 1.00 

0.90 -+-----+----+-----+----+----+----+----+----+----+----+------+- 0.90 

" 
,._ -- ·-· 

0.80 -+-----+-----+---------------------------------- 0.80 

0.70 ----------+--------------- --------------+- 0.70 
---~-----··-· 

0.60 -+----+----+-----+-----+-----+-------------------~ 0.60 

0.50 -+-----+-----+----+----+----+----lH---+----+----+----+------+- 0.50 

0.40-+----------+-----+-----+--------------------- 0.40 

0.30 -+-----+----+-----+----+----+----If-+----+----+----+----+----+- 0.30 

0.20 -+-------+----------------------------------- 0.20 

0.10 -+----+---+----+----+----+-___)- ----+.-\___----I---+-----+---+-----+- 0.10 

o.oo _L __ L _ .....! __ _L __ .J..IB!!!!!!!!!!!!!!!!!!!!~~_JL-=::t~~~~~~~~~!!!!!!!!!!!!~ o.oo 
0 120 240 360 480 600 

- HydNo. 1 

720 840 960 1080 1200 1320 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 2 

EX. ROOF (8) 

Hydrograph type = SCS Runoff Peak discharge = 1.639 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 3,600 cuft 
Drainage area = 0.400 ac Curve number = 95 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. ROOF (8) 
Q (cfs) Hyd. No. 2 -- 2 Year Q (cfs) 

2.00 --.------.-------.------.---.....-----.------..------.------.---.....-----.- 2.00 

1.00 -------------------------------------+- 1.00 

0.00 _L __ _J_ __ ..L.--.J..m!!l!!!!!!!!!!!!!!!!~~=~:::=-_l__-=::t:::::~~~~~~~~ 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.2 
Time (min) 
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Hyd.No.3 
EX. ROOF (7) 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 2 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.150 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
0 120 

- HydNo. 3 

= 3.20 in 
= 24 hrs 

240 360 

Distribution 
Shape factor 

EX. ROOF (7) 
Hyd. No. 3 -- 2 Year 

480 600 720 840 960 

Friday, 07 I 8 I 2016 

= 0.615 cfs 
= 716 min 
= 1,350 cuft 
= 95 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
1080 1200 

Time (min) 
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Hyd.No.4 
EX. DA 7 

Hydrograph type = SCS Runoff Peak discharge = 1.422 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 2,952 cuft 
Drainage area = 0.400 ac Curve number = 90 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. DA 7 
Q (cfs) Hyd. No. 4 -- 2 Year Q (cfs) 

2.00 -.-----.-----.-----.-----.-----,..----r----r---~--..----..-----.- 2.00 

1.00 -----------------------H------------------~ 1.00 

o.oo -L--L-....L--..l..--...l..ml!!!!!!!!!!!!!!!!!!!!!!!~~_J--=:::t:~~~==~~~~!!!!!!!~ o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 

- HydNo.4 
Time (min) 
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Hyd.No.5 
EX. ROOF (6) 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

Q (cfs) 

2.00 

1.00 

0.00 
0 120 

- HydNo. 5 

= 
= 
= 
= 
= 
= 
= 
= 

--1-

240 

SCS Runoff 
2 yrs 
2 min 
0.300 ac 
0.0 % 
User 
3.20 in 
24 hrs 

-

360 480 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

EX. ROOF (6) 
Hyd. No. 5 -- 2 Year 

-

-

__) 
600 720 840 960 

--

-

-. 

1080 

Friday, 07 I 8 I 2016 

= 1.067 cfs 
= 716 min 
= 2,214 cuft 
= 90 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

, ... 

1200 

Q (cfs) 

2.00 

1.00 

0.00 
1320 

Time (min) 
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Hyd. No. 6 

EX. ROOF (14) 

Hydrograph type = SCS Runoff Peak discharge = 0.410 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd . volume = 900 cuft 
Drainage area = 0.100 ac Curve number = 95 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. ROOF (14) 
Q (cfs) Hyd. No. 6 -- 2 Year Q (cfs) 

0.50 -.------.------.---....----....--------...------.------r------.----or- 0.50 
. - -·- -

0.45 ------t---------------------------------- 0.45 
_ ,._ 

0.40 -----+-------1------------- - -------------- 0.40 -----

0.35 ------t---------------------------------- 0.35 
- ·- .. 

0.30 -4-----------+--------+-------- - -------------+- 0.30 

0.25 -----+-------1------------------------------ 0.25 

0.20 -4------+-------t------------------------------- 0.20 

0.15 -+-----+------+----+-----+-----+----+-------+----+-----+---+- 0.15 

0.10 -4-----------------+----------------------+- 0.10 

0.05 -------------'lt------t-----+----"--,...---------'1----t-----t- 0.05 

0.00 _L __ _J_ __ ..l...--..1..ml!!!!!!!!!!!!!!!!!!!!!!!!~~=~:::: _ _l _ _:=::r::::~::±==~~~~ 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.6 
Time (min) 
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Hyd. No. 7 

EX. DA 14 

Hydrograph type = SCS Runoff Peak discharge = 0.356 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 738 cuft 
Drainage area = 0.100 ac Curve number = 90 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 
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Hyd. No. 8 

EX. DA 11 

Hydrograph type = SCS Runoff Peak discharge = 0.178 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 369 cuft 
Drainage area = 0.050 ac Curve number = 90 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. DA 11 
Q (cfs) Hyd. No. 8 -- 2 Year Q (cfs) 

0.50 -r-----.------.-----r-----r-----.-----.-----.-----r----r---.......------.- 0.50 

... - -- -----·- ----- -·----· 

0.45 -------------------------------------+------ 0.45 
- • ...._._ , ... __ ., _____ - "'''"-- -·-

,.,. ...... - - ··---

0.40 -+----+----+-----------------------------+------+- 0.40 

--· ... '" 

0.35 -+-----+----+----+-----+-----+-----+-----+----+----+-----+----~ 0.35 

•. -
0.30 -+----+----------------------------------+------+- 0.30 

__ ,.. . ----· --

0.25 ----------------------------------+----+------ 0.25 

0.20 ---------------+----------------------------- 0.20 

0.15 --------------------------------------+------ 0.15 

0.10 ------+------------------------1...-------------+------+- 0.10 

0.05 --------------------------------+----+----+------ 0.05 

0.00 
_J '--

J...--J...--1---.....L--....1.--...1.!~~_L__::::::~~~!!!!!!!!!!~!!!!!!!!!!!!!!!!!!!!!!!!li--..... - - ..L 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 

- HydNo. 8 
Time (min) 
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Hyd. No. 9 

EX. ROOF (15) 

Hydrograph type = SCS Runoff Peak discharge = 0.410 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 900 cuft 
Drainage area = 0.100 ac Curve number = 95 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. ROOF (15) 
Q (cfs) Hyd. No. 9 -- 2 Year Q (cfs) 

0.50 ~----r------.---~--~----.----.....-----~--~----.----..- 0.50 
_, __ _ 

0.45 -+------+-----+---+----+-----+----I-----+-----+-----+-----+- 0.45 

0.40 ---------------------- ------------1-----+- 0.40 

-
0.35 -+------+-----+----+-----+-----+------lllt-----+-----+-----+---+- 0.35 

0.30 ------------------------------------+- 0.30 

0.25 -+------+-----+----+-----+-----+------+11-----+------+-----+-----+- 0.25 

0.20 _____________________ _..., _ _________ --1-----+- 0.20 

0.15 -+------+-----+----+-----+-----+-----+-..,__---+----+-----+---+- 0.15 

0.10 -------------------------------------- 0.10 

0.05 -+------+-----+----+-----+-----+------~---+------+-----+-----+- 0.05 

o.oo L--L--L--.l...!!!!!!!!!!!!!!!!!~~~~:=__L_::::::t::~~~==b~~ o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo. 9 
Time (min) 
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Hyd. No. 10 

EX. DA 12 

Hydrograph type :;;: SCS Runoff Peak discharge = 1.422 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 2,952 cuft 
Drainage area = 0.400 ac Curve number = 90 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. DA 12 
Q (cfs) Hyd. No. 1 O -- 2 Year Q (cfs) 

2.00 -.-----.-----.-----.-----r-----r----....-----.----...----....----..----~ 2.00 

1.00 -+-----+-----+-----+------------1- ---+-----+----+----+-----+- 1.00 

o.oo -L--L--L--L--....1.~!!!!!!!!!!~~=--J_-=:t::~~~~~~~~!!!!!!!!!!!!!!!!!~ o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 

- Hyd No. 10 
Time (min) 
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Hyd. No. 11 

EX. DA 13 

Hydrograph type = SCS Runoff Peak discharge = 0.178 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 369 cuft 
Drainage area = 0.050 ac Curve number = 90 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. DA 13 
Q (cfs) 

Hyd. No. 11 -- 2 Year 
Q (cfs) 

0.50 0.50 ---- - ,_ 
--·---·-,_ 

·--I-·-··- -·--- 1- - --··- ·---- - - --· ___ .. - -
0.45 0.45 

- - ------ - ·- ~ - -

0.40 0.40 

- ·~ 

0.35 0.35 

0.30 0.30 

I• - 1--· 

0.25 0.25 
--·- I·• 

0.20 0.20 

0.15 0.15 

0.10 0.10 

0.05 0.05 

J '--
0.00 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 1320 

- Hyd No.11 
Time (min) 
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Hyd. No. 12 

EX. ROOF (13) 

Hydrograph type = SGS Runoff Peak discharge = 1.229 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 2,700 cuft 
Drainage area = 0.300 ac Curve number = 95 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. ROOF (13) 
Q (cfs) Hyd. No. 12 -- 2 Year Q (cfs) 

2.00 --r------r-------T---..,.------.------.----.-----~---..------.--------.- 2.00 

- _,... .. , 

1.00 -+----+-----+---+------+-----+------Ill----+-----+-----+----+- 1.00 

___) 
o.oo J...--..L..--...l..---J..--~!!!!!!!!!!!~~~=---L---=:::'.'.~~=~~~~!!!!!!!!!!!!!!!!!!!~ o.oo 

0 120 240 360 480 600 720 840 960 1080 1200 

- Hyd No.12 
Time (min) 
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Hyd. No. 13 

EX. ROOF (12) 

Hydrograph type = SGS Runoff Peak discharge = 0.820 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 1,800 cuft 
Drainage area = 0.200 ac Curve number = 95 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. ROOF (12) 
Q (cfs) Hyd. No. 13 -- 2 Year Q (cfs) 

1.00 ---~--------.......------.----~---..------.-------.-------.---~ 1.00 

0.90 --+----------------------1------------------- 0.90 

0.80 -+-----+------t----+-----+----+-------lit-----+-----t-----+----+- 0.80 

0.70 --+-------------------------------------- 0.70 . 

0.60 -+------1-------1----+-----+-----+-------..it-----+-----t-----+----+- 0.60 

0.50 --+---------------------------+----------- 0.50 
- . 

0.40 -+-----+------t----+-----+----+-----+-------+-----t-----+----+- 0.40 

0.30 --------------------------------------------- 0.30 

0.20 -+------1-------1----+-----+-----+----1-11----+-----t-----+----+- 0.20 

0.10 ------------1--------------"'---,-----------t-------+- 0.10 

0.00 _L __ _L __ _J_ _ _ ..J..m!!!!!!!!!!!!!!!!!!~~~~:::::: _ _J_ _ _.:::::::::t:::::~~===b~~~ 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 

- Hyd No. 13 
Time (min) 
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Hyd. No. 14 

EX. DA 15 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

= SCS Runoff 
= 2 yrs 
= 2 min 
= 0.150 ac 
= 0.0 % 
= User 
= 3.20 in 
= 24 hrs 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

EX. DA 15 
Hyd. No. 14 -- 2 Year 

= 
= 
= 
= 
= 
= 
= 
= 

Friday, 07 I 8 I 2016 

0.533 cfs 
716 min 
1, 107 cuft 
90 
0 ft 
5.00 min 
Type II 
484 

Q (cfs) 

1.00 

0.00 J_ __ L..... _ _l,. __ .J... __ .1.... ... ~~~_J_----=~~~~~~~!!!!!!!!!!!!!!!!!.!!!!!!!!!!1!111...L 0.00 

0 120 240 360 480 600 

- Hyd No.14 

720 840 960 1080 1200 1320 

Time (min) 
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Hyd. No. 15 

EX. ROOF (9) 

Hydrograph type = SCS Runoff Peak discharge = 0.533 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 1, 107 cuft 
Drainage area = 0.150 ac Curve number = 90 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. ROOF (9) 
Q (cfs) Hyd. No. 15 -- 2 Year Q (cfs) 

1.00 -.-----.----.----.-----.-----.----......---......----..----..-----r----....- 1.00 

- --- ---·-- --·-

0.90 -+----+----+----+----+----+----+-----+-----+-----+----+-----+- 0.90 

0.80 -+-----+-----+-----+-----+--------------------t------+- 0.80 
--

0.70 -+-----+-----+-----+-------------------T-----T------+- 0.70 

0.60 -+--------+-----+-----+-------------------------1- 0.60 

0.50 -+----+----+----+----+----+----------+-----+-----+----+-----+- 0.50 

0.40 -+-----+-----+-----+------------------------t------+- 0.40 

0.30 ---------------------~-------------+----+- 0.30 

0.20 -+--------+-----+-----+------------------------- 0.20 

0.10 -+----+----+----+----+----+----I-~---+-----+-----+----+-----+- 0.10 

__) 
0.00 J_ __ J_ __ L....,_ ....J. __ ..J.._m!!!!!!!!!~~~J_--=~~~~~~~!!!!!!!!!!!!!!!!~!!!!!!!!!!!lll!Bll..l 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 1320 

- Hyd No.15 
Time (min) 
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Hyd. No. 16 

EX. ROOF (10) 

Hydrograph type = SCS Runoff Peak discharge = 0.533 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 1, 107 cuft 
Drainage area = 0.150 ac Curve number = 90 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. ROOF (10) 
Q (cfs) 

Hyd. No. 16 -- 2 Year 
Q (cfs) 

1.00 1.00 --- - ---- --- ----- ----
1- -·--- ·-. - --__ ,,, __ ____ ..,,.._ 

Im----··-. 

- -- ----
0.90 0.90 

-- ---

0.80 0.80 

·---·-
0.70 0.70 

0.60 0.60 
,_ 

--
0.50 0.50 

I-· -

0.40 0.40 

---· I-

• 0.30 0.30 

0.20 0.20 

0.10 0.10 

__) 
0.00 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 1320 

- Hyd No.16 
Time (min) 
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Hyd. No. 17 

PROP. DA 16 

Hydrograph type = SGS Runoff Peak discharge = 0.656 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 1,440 cuft 
Drainage area = 0.160 ac Curve number = 95 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

PROP. DA 16 
Q (cfs) Hyd. No. 17 -- 2 Year Q (cfs) 

1.00 -.------.-------.----..-------.------.----.------.-----.------.----~ 1.00 

0.90 -------t--------t------------1---------------- 0.90 
, __ _ -----1 

0.80 ---------t----------------------+-----+---- 0.80 

0. 70 -+-----+--- --+---+-----+------+----1------1------+-----+---+- 0. 70 

0.60 -+-----+------+---+-----+------+-------t11-----1------+---------+---+- 0.60 

__ , __ _ - .. 

0 .50 ---------t----------------------+-------- 0.50 

0.40 -+-----+------+---+-----+-----+----+I----+----+----+---+- 0.40 

0.30 -------t--------t----------------------+-----+---+- 0.30 

0.20 -+-----t------t---+-----+-----+----+-il----+------+------+---+- 0.20 

0.10 -+-----+------+---+-----+------+-------+.----+------+-----+---+- 0.10 

0.00 _L __ ..J._ __ ..L. __ ...J.._11!!!!!!!!!!!!.~~~~=--_J__-=~~~~~~d!!!!!!!!!!!!!!!!~ 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.17 
Time (min) 
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Hyd. No. 18 

COMBINED 

Hydrograph type = Combine Peak discharge = 5.453 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 11,593 cuft 
Inflow hyds. = 1,2,3,4,5 Contrib. drain. area = 1.450 ac 

COMBINED 
Q (cfs) Hyd. No. 18 -- 2 Year Q (cfs) 

6.00 -.------...-----.---........----..-----.----..-----......-------.------.---~ 6.00 

___ -w ___ -

5.00 ------------------------....---1---------------1----- 5.00 

4.00 -+-----+-----+---+----+-----+------lif-----+-----+-----+----+- 4.00 

3.00 ------------------------....----------------1----- 3.00 

2.00 -------+-----+----+------+------------------------+---+- 2.00 

1.00-+-----+-----+----+----+----+---H !I----+-----+-----+---~ 1.00 

J_ ____ .J. ____ .....l ______ J.. .... !!!!!!!~~~~~~=~:-:::!!_~~~;;;;;;::=;;~~~~~~~~~=-n:!_ 0.00 0.00 
0 120 240 360 480 600 720 840 960 1 080 1200 

- Hyd No.18 - HydNo.1 - HydNo.2 - HydNo. 3 
Time (min) 

- HydNo. 4 - HydNo.5 



Hydrograph Report 
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Hyd. No. 19 

COMBINED 

Hydrograph type = Combine Peak discharge = 1.708 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 3,645 cuft 
Inflow hyds. = 6, 7,8, 9, 10 Contrib. drain. area = 0.750 ac 

COMBINED 
Q (cfs) Hyd. No. 19 -- 2 Year Q (cfs) 

2.00 ~----.----..----.-------.--------.----....-----.-------.--------.--------.- 2.00 

- -· 

1.00 

L---1----..L.----l!!!!!!!!!!!!!~~~~~~~fl.J~~..-;;;:::i=======•6=:===='-o. o o o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 

- Hyd No.19 - HydNo.6 - HydNo. 7 - HydNo. 8 
Time (min) 

- HydNo. 9 - HydNo.10 
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Hyd. No. 20 

COMBINED 

Hydrograph type = Combine Peak discharge = 3.293 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 7,084 cuft 
Inflow hyds. = 11, 12, 13, 14, 15 Contrib. drain . area = 0.850 ac 

COMBINED 
Q (cfs) Hyd. No. 20 -- 2 Year Q (cfs) 

4. 00 -.------....-------.---........------.--------.----.-------.--------r-------r-----.- 4. 00 

o.oo .L--L--.L--.1...-~~~!!!!!!!!!:!e::~~~~;;;~=~~~~~~d o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo. 20 - Hyd No. 11 - Hyd No. 12 - Hyd No. 13 
Time (min) 

- Hyd No. 14 - Hyd No.15 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 21 

COMBINED 

Hydrograph type = Combine Peak discharge 
Storm frequency = 2 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Inflow hyds. = 16, 17 Contrib. drain. area 

Q (cfs) 

2.00 

1.00 

0.00 

-

·-- ; _ 

0 120 

- Hyd No. 21 

- ~ 

-

-

240 

-

-

360 

COMBINED 
Hyd. No. 21 -- 2 Year 

-

~ ~ 
480 600 720 

- Hyd No. 16 - Hyd No.17 

- -

- -

·-

840 960 

= 
= 
= 
= 

Friday, 07 I 8 I 2016 

1.189 cfs 
716 min 
2,547 cuft 
0.310 ac 

·- -

-

1080 

Q (cfs) 

2.00 

1.00 

0.00 
1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 22 

EX. 10 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

= Combine 
= 2 yrs 
= 2 min 
= 18, 19,20,21 

EX.10 

Peak discharge 
Time to peak 
Hyd . volume 
Contrib. drain . area 

= 11.64 cfs 
= 716 min 
= 24,868 cuft 
= 0.000 ac 

Q (cfs) Hyd. No. 22 -- 2 Year Q (cfs) 

12.00 -.-------r-------.----.------.----~-------~--~-----.----...- 12.00 

10.00 -+-----+------t---+-----+-----+-----tlll-----+----+------+----+- 10.00 

8.00 ------1-----1------------- ·----+----+-----+----- 8.00 

6.00 -+-----+------t---+-----+-----+---___.,1----+----+------+---+- 6.00 

4.00 -+-----+------t---+-----+-----+------.., ------------+---- 4.00 

2.00 ------+-----+------------ ~--!-----+-----+----~ 2.00 

o.oo L--L--L--J....--b.-~;;;;ii!lli~~;;;alii!;;;;;;;;;1;iiiiiiii;;;;a .... .l o.oo 
0 120 240 360 •480 600 720 840 960 1080 1200 

- HydNo. 22 - Hyd No.18 - HydNo.19 - HydNo.20 
Time (min) 

- Hyd No. 21 
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Hyd. No. 23 

Area to 1-J 

Hydrograph type = SGS Runoff Peak discharge =0.189cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 400 cuft 
Drainage area = 0.050 ac Curve number = 92 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Area to 1-J 
Q (cfs) 

Hyd. No. 23 -- 2 Year 
Q (cfs) 

0.50 0.50 
----

-~- - ---- - --·-· -· ·-
0.45 0.45 

0.40 0.40 

0.35 0.35 

0.30 0.30 

0.25 0.25 

0.20 0.20 

0.15 0.15 

0.10 • 0.10 

0.05 0.05 

J '--0.00 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.23 
Time (min) 
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Hyd. No. 24 

Area to 1-1 

Hydrograph type = SCS Runoff Peak discharge = 0.259 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 606 cuft 
Drainage area = 0.060 ac Curve number = 98 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Area to 1-1 
Q (cfs) 

Hyd. No. 24 -- 2 Year 
Q (cfs) 

0.50 0.50 
--·--- -- - -- ---- -·- ---- ----

0.45 0.45 

-1--
0.40 0.40 

0.35 0.35 

0.30 0.30 
. . 

0.25 0.25 

0.20 0.20 

0.15 0.15 

0.10 0.10 

0.05 0.05 

___) 
0.00 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo. 24 
Time (min) 
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Hyd. No. 25 

Area to Planter 1 

Hydrograph type = SCS Runoff Peak discharge = 0.937 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 2, 139 cuft 
Drainage area = 0.220 ac Curve number = 97 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Area to Planter 1 
Q (cfs) Hyd. No. 25 -- 2 Year Q (cfs) 

1.00 -...----~-----,.---~-----.-------r----......---....-----r-----r-------r- 1.00 

_,_ ---·· 0.90 _______________________ ...___ ________ - ____ 0.90 

··· ·-

0.80 -+------+------1----+-----+-----+---~1----+------+-----+---r 0.80 

0.70 -----------------------!-------------- 0.70 

0.60 -+-----+-----+---+-----+----+-----+!1----+------+-----+---r 0.60 

0.50 ------------------------.,.;- ------------- 0.50 

0.40 -+------+------1----+-----+-----+-----+-11----+------+-----+---r 0.40 

0.30 ------------------------------------- 0.30 

... 

0.20 -+-----+-----+---+-----+----+----+-i.----t------+-----+---r 0.20 

0.10 ------------------------t--'t~.,__ ______________ 0.10 

o.oo _L __ L--.J...IB!!!!!!!!!!!!!!!!!!!!!!~~~~~~:t:::=__L_-=t::::::~~~~b~~ o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 

- Hyd No. 25 
Time (min) 
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Hyd. No. 26 

Planter 1 

= Reservoir 
= 2 yrs 
= 2 min 

Peak discharge 
Time to peak 
Hyd. volume 

= 0.251 cfs 
= 724 min 
= 897 cuft 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= 25 - Area to Planter 1 
= Planter 1 

Max. Elevation 
Max. Storage 

= 442.58 ft 
= 1,296 cuft 

Storage Indication method used. 

Planter 1 
Q (cfs) 

Hyd. No. 26 -- 2 Year 
Q (cfs) 

1.00 1.00 ~-~--~--~-~--~-~--~----~--~-~--~-~ 

-- --·---
0.90 -----+---+-----+-------- --1------+---I------+------+---- 0.90 

---· !·-·-- -- --

0.80 ------+---+-----+---+-----1--------1------+---1------+------+---- 0.80 

0. 70 -+-----+---+-----+---+-----1--------1----~--1------+---I-----+---- 0. 70 

0.60 -+-----+---+-----+----+------t------11- ---t---t-----+-- ---t---+----+---+- 0.60 

0.50 -+----+---+-----+---+------t--------1------+-----+---+-----+---+- 0.50 

0.40 -+-----+---+----+---+------t--1'- --i------;----i---- --r---t-----i------t- 0.40 

0.30 -+-----+---+----+----+-----+-- ---------+----+--------- 0.30 

0.20 ---------+---+--------+------- ---+-----+----+----+------+----+---- 0.20 

0.10 -------!----+----+-------- -"-----+---+-----+------I---+-----+---+- 0.10 

--=r:::~~~~~4~~~~L-.L o.oo o.oo L - -L..- ....1.--.1..=-llllllmS!lllm 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.26 - Hyd No. 25 Total storage used= 1,296 cuft 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 27 

Area to 2-A 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 2 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.140 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
0 120 

- HydNo.27 

= 3.20 in 
= 24 hrs 

240 360 

Distribution 
Shape factor 

Area to 2-A 
Hyd. No. 27 -- 2 Year 

480 600 720 840 960 

Friday, 07 I 8 I 2016 

= 0.596 cfs 
= 716 min 
= 1,361 cuft 
= 97 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
1080 1200 

Time (min) 
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Hyd. No. 28 

Area to Planter 2 

Hydrograph type = SGS Runoff Peak discharge = 1.406 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 3,208 cuft 
Drainage area = 0.330 ac Curve number = 97 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Area to Planter 2 
Q (cfs) Hyd. No. 28 -- 2 Year Q (cfs) 

2. 00 -.------T""------..----.-------.-------.----.------..----------.-------T""" 2.00 

1.00 

0.00 _L __ ...L--..J...--•!!!!!!!!!!!!!!!!!!!!!~~=~:::= _ __L_-=:::'.t~~~~~~~!!!!!!!!~ 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo. 28 
Time (min) 
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Hyd. No. 29 

Area to Planter 3 

Hydrograph type = SCS Runoff Peak discharge = 0.345 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 808 cuft 
Drainage area = 0.080 ac Curve number = 98 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Area to Planter 3 
Q (cfs) Hyd. No. 29 -- 2 Year Q (cfs) 

0.50 ~--~---------~--~---~--~----.-------.-----.- 0.50 

. -' . 

0.45 -+------------------+---------1------+------------- 0.45 

0.40 -+----+-----+----+-----+------+----1-----+------+-----+----t- 0.40 

0.35 -+------------------+------+----1------+------------ 0.35 

0.30 -+------------------+--------- 1-----+------------ 0.30 

0.25 -+------------------+--------- - -------------- 0.25 
'" 

0.20 -+-----+------+----+-----+-----+---+I-----+----+-----+---+- 0.20 

0.15 -+------------------+--------------+------------ 0.15 

0.10 -+----+-----+----+-----+------+----+-...----+------+-----+---+- 0.10 

0.05 -------------1-------------------------+- 0.05 

o.oo J... __ .J...--..J..-!!!!!!!!!~!!!!!!!!!!~~~~~~=--L~:::::::~~~~~~~~!!!!!!!!!!!~ o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.29 
Time (min) 
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Hyd. No. 30 

Area to Planter 4 

Hydrograph type = SGS Runoff Peak discharge = 0.767 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 1,750 cuft 
Drainage area = 0.180 ac Curve number = 97 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Area to Planter 4 
Q (cfs) Hyd. No. 30 -- 2 Year Q (cfs) 

1.00 -r------.-------.----r------.---~---..------.------..-----.--------r- 1.00 

0.90 ----------------------1----------------- 0.90 
.. -·- - -------1-

0.80 -+-----+------t----+-----+----+---1-----+----+-----+----+- 0.80 

0.70 ----------------------1----------------- 0.70 

0.60 -i----+-----+---+-----+-----+------Ml----+------+-----+-----1-- 0.60 

0.50 -----------------------------+------------ 0.50 

0.40 -+----+-----+---+-----+----+-----+'...__---+----+-----+----+- 0.40 

0.30 _____________________ _____, _ ____________ -- 0.30 

0.20 -+-----+------t----+-----+----+---+-11-----+----+-----+---+- 0.20 

0.10 -----------------------\__--------------+- 0.10 

0.00 _L __ _J_ __ .J.._IBl!!!!!!!!.!!!!!!!!!!!!!~~=~~:=_ _ __L_-=::r~~~~~~~~~ 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 

- Hyd No. 30 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 31 

Area to Planter 5 

Hydrograph type = 
Storm frequency = 
Time interval = 
Drainage area = 
Basin Slope = 
Tc method = 
Total precip. = 
Storm duration = 

Q (cfs) 

SCS Runoff 
2 yrs 
2 min 
0.100 ac 
0.0 % 
User 
3.20 in 
24 hrs 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

Area to Planter 5 
Hyd. No. 31 -- 2 Year 

Friday, 07 I 8 I 2016 

= 0.418 cfs 
= 716 min 
= 936 cuft 
= 96 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

o.50--.--~~----.-~~--.~~~-.-~~--.-~~----.-~~~.--~~....-~~---~~----.-~~---.- 0.50 

0.45 

0.40 

0.35 0.35 

0.30 0.30 

0.25 0.25 

0.20 0.20 

0.15 0.15 

0.10 0.10 

0.05 0.05 

0.00 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 

- Hyd No. 31 
Time (min) 
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Hyd. No. 32 

Area to Planter 6 

Hydrograph type = SGS Runoff Peak discharge 
Storm frequency = 2 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.120 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
0 120 

- HydNo.32 

= 
= 

240 

3.20 in 
24 hrs 

-· I·--··---

Distribution 
Shape factor 

Area to Planter 6 
Hyd. No. 32 -- 2 Year 

360 480 600 720 840 960 

Friday, 07 I 8 I 2016 

= 0.518 cfs 
= 716 min 
= 1,212 cuft 
= 98 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

1.00 ---

0.90 
--·'" 

0.80 
-

0.70 
·- -

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
1080 1200 

Time (min) 
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Hyd. No. 33 

Area to Planter 7 

Hydrograph type = SCS Runoff Peak discharge = 1.491 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 3,402 cuft 
Drainage area = 0.350 ac Curve number = 97 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Area to Planter 7 
Q (cfs) Hyd. No. 33 -- 2 Year Q (cfs) 

2.00 ~--~------~--------~---~--~-----~--~ 2.00 

- --- -··--- _, ---

1.00------------------------------------------------ 1.00 

0.00 J... __ j_ __ .J... __ .!!!!!!!!!!!!!!!!!!!!~~~~:=_ _ _J__-=:::r~~~=~~~~~ 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.33 
Time (min) 
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Hyd. No. 34 

Area to Planter 8 

Hydrograph type = SCS Runoff Peak discharge = 1.320 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 3,014 cuft 
Drainage area = 0.310 ac Curve number = 97 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Area to Planter 8 
Q (cfs) Hyd. No. 34 -- 2 Year Q (cfs) 

2.00 ~---..-----.----.------.-------.----.......---..........-----.------.------..- 2.00 

1.00 

0.00 _L __ .L--..J..--~!!!!!!!!!!!!!!!!~~~~~:___L_-=:::t~~~~~d!!!!!!!!!!!!!!!!~ 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.34 
Time (min) 
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Hyd. No. 35 

Planter 2 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

= Reservoir 
= 2 yrs 
= 2 min 
= 28 - Area to Planter 2 
= Planter 2 

Planter 2 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

= 0.438 cfs 
= 724 min 
= 1,416 cuft 
= 442.62 ft 
= 1,916 cuft 

Q (cfs) Hyd. No. 35 -- 2 Year Q (cfs) 

2.00 -.-----.----,------.---~---.---.,.---~--....-----r-----,.----.------.----.- 2.00 

--=~~~~~~!!!!!!!!!!!!~!!!!!!!!·!!!!!!!!~-....L 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.35 - HydNo. 28 Total storage used = 1,916 cuft 
Time (min) 
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Hyd. No. 36 

Planter 3 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 
0 120 240 

= Reservoir 
= 2 yrs 
= 2 min 
= 29 - Area to Planter 3 
= Planter 3 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

Planter 3 
Hyd. No. 36 -- 2 Year 

360 480 600 720 840 960 

Friday, 07 I 8 I 2016 

= 0.000 cfs 
= n/a 
= 0 cuft 
= 442.49 ft 
= 808 cuft 

1080 1200 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 

- HydNo.36 - Hyd No.29 • Total storage used = 808 cuft 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 / 8 / 2016 

Hyd. No. 37 

Planter 4 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

Q (cfs) 

= Reservoir 
= 2 yrs 
= 2 min 
= 30 - Area to Planter 4 
= Planter 4 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

Planter 4 
Hyd. No. 37 -- 2 Year 

= 0.638 cfs 
= 720 min 
= 936 cuft 
= 442.66 ft 
= 886 cuft 

Q (cfs) 

1.00 ~~~~~--~~~~~~~~~~~....-~--~~~~~~~~~~~....-~-----.- 1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 ----=:t'.:~~~=~~~!!!!!!!!!!!!!!'!!!!!!!!·!!!!!!!!~ 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 

- HydNo.37 - Hyd No. 30 - • Total storage used = 886 cuft 
Time (min) 



Hydrograph Rep,ort 

Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 38 

Planter 5 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

Q (cfs) 

= Reservoir 
= 2 yrs 
= 2 min 
= 31 - Area to Planter 5 
= Planter 5 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

Planter 5 
Hyd. No. 38 -- 2 Year 

= 0.250 cfs 
= 722 min 
= 446 cuft 
= 442.59 ft 
= 512 cuft 

Q (cfs) 

0.50 -,------,-----.----..---~---.---------.----.----~-~--~-~---,---~ 0.50 

··-

0.45 

··-
0.40 

0.35 

0.30 

0.25 -t------1---r----t----t----+--------+---t-----+----+-----t----+------+- 0.25 

0.20 --+------i---+---+-----+----+----t------+---+------+----+--- --+---+----+- 0.20 

0.15 ---+-------i---t-----t----t----+---+- 0.15 

0.10 ---+-------+----+---+------+----+----+- 0.10 

0.05 

0.00 

~ 0.05 

J....._ .J.._ ..J.. _ _. _ _.=::m:!!!!B __ _:::r~~~~6~~!!!!!!!!!!!!!!~!!!!!!!!!!!~-....L o.oo 
0 120 240 360 480 600 720 840 960 1 080 1200 1320 1440 1560 

- HydNo.38 - Hyd No. 31 Total storage used = 512 cuft 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 39 

Planter 6 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

Q (cfs) 

1.00 

0.90 

= Reservoir 
= 2 yrs 
= 2 min 
= 32 - Area to Planter 6 
= Planter 6 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

Planter 6 
Hyd. No. 39 -- 2 Year 

= 
= 
= 
= 
= 

Friday, 07 / 8 / 2016 

0.293 cfs 
722 min 
547 cuft 
442.60 ft 
700 cuft 

Q (cfs) 

1.00 
- ---

0.80 ------+----+---+-----+----+-----+------!------+----+----t----t----+- 0.80 

-·--
- · ~· 

. 

0.70 0.70 

0.60 0.60 

0.50 0.50 

0.40 0.40 

0.30 0.30 

0.20 0.20 

0.10 0.10 

0.00 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.39 - HydNo.32 Total storage used= 700 cuft 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, tnc. v10.5 

Hyd. No. 40 

Planter 7 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

= Reservoir 
= 2 yrs 
= 2 min 
= 33 - Area to Planter 7 
= Planter 7 

Planter 7 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

Friday, 07 I 81 2016 

= 0.926 cfs 
= 720 min 
= 1,761 cuft 
= 442.71 ft 

= 1,832 cuft 

Q (cfs) Hyd. No. 40 -- 2 Year Q (cfs) 

2.00 ~-~--~----~----~--~-~--~--,.---...------.--------.- 2.00 

1.00 

_---=:~~~~~~~!!!!!!!!!!!~!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!L-.L o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.40 - HydNo. 33 '--~• Total storage used = 1,832 cuft 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAO® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 41 

Planter 8 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

= Reservoir 
= 2 yrs 
= 2 min 
= 34 - Area to Planter 8 
= Planter 8 

Planter 8 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

Friday, 07 I 8 I 2016 

= 0.383 cfs 
= 724 min 
= 1,310 cuft 
= 442.61 ft 
= 1,812 cuft 

Q (cfs) Hyd. No. 41 -- 2 Year Q (cfs) 

2.00 ~-~--~-~--~-~-----~----~-~--~-~-~ 2.00 

1.00 

_ _=:~~~~~~!!!!!!!!!!!!!!!~!!!!!!!!!!!!!!!•!!!!!!!!!!!!!!!.J.. _ _J_ 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- Hyd No.41 - HydNo.34 _ _ Total storage used = 1,812 cuft 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 42 

Prop 1-1 

Hydrograph type = Combine Peak discharge = 0.411 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 1,823 cuft 
Inflow hyds. = 23,24,26 Contrib. drain . area = 0.110 ac 

Prop 1-1 
Q (cfs) Hyd. No. 42 -- 2 Year Q (cfs) 

0.50 -.-------.---.-------.--------~----~-------..------- 0.50 

--
0.45 ----------------+---+---t-----+---1----------- 0.45 

-·- ·-

0.40 ----+-------+---+---1---- ------------+-----+-----I- 0.40 

0.35 -+-----------------1-----IMit----+---t----+------+---------I- 0.35 

0.30 ----------------+------1---------------- 0.30 

0.25 ----------------+-------1----+---1----------- 0.25 
- ' ·· 

0.20 -+----+---+----+---+----it---- ---+-----+----+-----+----+-----+----+- 0.20 

0.15 ----------------+-- ----------+------+---------!- 0.15 

0.10 -+-----+---+----+---+-----+-- - ---------------+---+- 0.10 

~ 0.05 ------------------1----------...... '--...... ~ ~.--t------------------1- 0.05 

~ \....._ "~ 
o.oo _l_ _ _J __ J._.J_ .. J. • .J~~~~~~::=t::t::=:~==~==l--L o.oo 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo. 42 - HydNo.23 - HydNo.24 - HydNo.26 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 43 

Prop 2-A 

Hydrograph type = Combine Peak discharge = 0.643 cfs 
Storm frequency = 2 yrs Time to peak = 722 min 
Time interval = 2 min Hyd. volume = 2,777 cuft 
Inflow hyds. = 27, 35 Contrib. drain. area = 0.140 ac 

Prop 2-A 
Q (cfs) 

Hyd. No. 43 -- 2 Year 
Q (cfs) 

1.00 1.00 
-

0.90 0.90 

. . ·--
0.80 0.80 

-

0.70 0.70 
.. . 

0.60 0.60 

0.50 0.50 

0.40 0.40 

0.30 0.30 

0.20 0.20 

0.10 0.10 

0.00 - - - 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo. 43 - HydNo.27 - HydNo.35 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 44 

Area to 1-G 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 2 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.150 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
0 120 

- HydNo.44 

= 3.20 in 
= 24 hrs 

240 360 

Distribution 
Shape factor 

Area to 1-G 
Hyd. No. 44 -- 2 Year 

480 600 720 840 960 

Friday, 07 I 8 I 2016 

= 0.648 cfs 
= 716 min 
= 1,515 cuft 
= 98 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
1080 1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 45 

Prop 1-H 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

Q (cfs) 

14.00 

12.00 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 

·- .--

-

-

I ·- '" 

0 120 

--

240 

- HydNo. 45 

= Combine 
= 2 yrs 
= 2 min 
= 22,42,43 

360 480 

Prop 1-H 

Peak discharge 
Time to peak 
Hyd. volume 
Contrib. drain. area 

Hyd. No. 45 -- 2 Year 

-- - - -

--

- . 

) ~ 

= 12.65 cfs 
= 716 min 
= 29,469 cuft 
= 0.000 ac 

-

600 720 840 960 1080 1200 1320 1440 

Q (cfs) 

14.00 

12.00 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 

- HydNo. 22 - HydNo.42 - HydNo. 43 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 46 

Prop 1-G 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

Q (cfs) 

14.00 

12.00 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 

= 
= 
= 
= 

-

--- -- -

Combine Peak discharge 
2 yrs Time to peak 
2 min Hyd. volume 
36, 37,44,45 Contrib. drain. area 

Prop 1-G 
Hyd. No. 46 -- 2 Year 

- - -

-

_,I Ji l"--

= 
= 
= 
= 

--

Friday, 07 I 8 I 2016 

13.40 cfs 
716 min 
31,919 cuft 
0.150ac 

-

-

Q (cfs) 

14.00 

12.00 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo. 46 - Hyd No. 36 - Hyd No. 37 - HydNo. 44 
Time (min) 

- HydNo.45 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 47 

Prop 1 F 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

Q (cfs) 

14.00 

12.00 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 

1-··--'"-

1----·. 

= Combine 
= 2 yrs 
= 2 min 
= 38,46 

-

Peak discharge 
Time to peak 
Hyd. volume 
Contrib. drain. area 

Prop 1F 
Hyd. No. 47 -- 2 Year 

_,_ -- - - - -

. -

····- --~ 

__/ 
1l 

C _ 

= 
= 
= 
= 

I•• 

Friday, 07 I 8 I 2016 

13.40 cfs 
716 min 
32,365 cuft 
0.000 ac 

Q (cfs) 

14.00 

12.00 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo. 47 - HydNo.38 - HydNo. 46 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 / 8 / 2016 

Hyd. No. 48 

Area to 1-E 

Hydrograph type = SCS Runoff Peak discharge = 1.208 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 2,580 cuft 
Drainage area = 0.310 ac Curve number = 93 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Area to 1-E 
Q (cfs) Hyd. No. 48 -- 2 Year Q (cfs) 

2.00 -r------.-------.----.-----..-------..----....----......-------.-------.-------.-- 2.00 

~ ........... -··--

1.00 -+----+----+----+-----+-----+-----Iii----+------+----+---+- 1.00 

__) 
o.oo J... __ ..J.. __ .J...---L--..J.-!!!!!!!!!!~~~-L--=~~~=~~~~!!!!!!!!!!!!!!!!!!!!~ o.oo 

0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.48 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 49 

Prop 1-E 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

Q (cfs) 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 

= Combine 
= 2 yrs 
= 2 min 
= 47,48 

Peak discharge 
Time to peak 
Hyd. volume 
Contrib. drain. area 

Prop 1-E 
Hyd. No. 49 -- 2 Year 

- ,_ ,_ 

-

U ) ll -

= 
= 
= 
= 

-

Friday, 07 I 8 I 2016 

14.61 cfs 
716 min 
34,945 cuft 
0.310 ac 

···-

~- -

- -

" 

Q (cfs) 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo. 49 - HydNo.47 - HydNo. 48 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 50 

Area to 1-D 

Hydrograph type = 
Storm frequency = 
Time interval = 
Drainage area = 
Basin Slope = 
Tc method = 
Total precip. = 
Storm duration = 

Q (cfs) 

SCS Runoff 
2 yrs 
2 min 
0.030 ac 
0.0 % 
User 
3.20 in 
24 hrs 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

Area to 1-D 
Hyd. No. 50 -- 2 Year 

Friday, 07 I 8 I 2016 

= 0.110 cfs 
= 716 min 
= 231 cuft 
= 91 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

0.50 -T""-~~--r-~~--r-~~-r-~~-r-~~-.--~~-.--~~-r--~~...--~~...--~~..--~-----.- 0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 ~-----'-----"'------~--.....l~----i..-!!~:_j_~~!!!!!!l!!!!!!!!!!!l!!!!llm ______ ... ____ ...i... ____ ..L 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 1320 

- HydNo. 50 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 51 

Area to Yard Inlets 

Hydrograph type = SGS Runoff Peak discharge = 0.398 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 816 cuft 
Drainage area = 0.120 ac Curve number = 88 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Area to Yard Inlets 
Q (cfs) Hyd. No. 51 -- 2 Year Q (cfs) 

0.50 -.-----r------r----~--~--------------.......----....----.- 0.50 

0.45 ----------------------------------------- 0.45 

-
0.40 ------------------------------------------ 0.40 

0.35 ---------------t----------------------------- 0.35 

0.30 ----------------------------!-------------------+- 0.30 

0.25 ----------------------------1..---------------- 0.25 

0.20 -------------------------1------------------+- 0.20 

0.15 -+-----+-----+-----+----+----+-----I-----+----+----+----+-----+- 0.15 

0.10 ------------------------------------------+- 0.10 

0.05 -+---+---+----+--------t---+---+-+'..-"---+----+--------11-------+---+- 0.05 

o.oo -L--L - --1--...L--...J.. .... !!!!!!!!!!!~~_JL__:=r::::~~~=~~~b~~ o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 

- Hyd No. 51 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 52 

Prop C/O 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

Q (cfs) 

2.00 

1.00 

0.00 

= 
= 
= 
= 

Combine 
2 yrs 
2 min 
39,40,51 

-

- -

Peak discharge 
Time to peak 
Hyd. volume 
Contrib. drain. area 

Prop C/O 
Hyd. No. 52 -- 2 Year 

-

~ -

= 
= 
= 
= 

Friday, 07 I 8 I 2016 

1.489 cfs 
720 min 
3, 123 cuft 
0.120 ac 

·-

Q (cfs) 

2.00 

1.00 

0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo. 52 - Hyd No. 39 - HydNo.40 - HydNo. 51 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 53 

Prop 1-D 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

Q (cfs) 

18.00 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 

. -

. 

= Combine 
= 2 yrs 
= 2 min 
= 49,50, 52 

Prop 1-D 

Peak discharge 
Time to peak 
Hyd. volume 
Contrib. drain. area 

Hyd. No. 53 -- 2 Year 

-- -.. -

~ 

., -

~~~ 

Friday, 07 I 8 I 2016 

= 15.57 cfs 
= 718 min 
= 38,299 cuft 
= 0.030 ac 

Q (cfs) 

18.00 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.53 - HydNo. 49 - HydNo.50 - HydNo. 52 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 54 

Area to 1-C 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 2 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.030 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 
0 120 

- HydNo.54 

= 3.20 in 
= 24 hrs 

240 360 

Distribution 
Shape factor 

Area to 1-C 
Hyd. No. 54 -- 2 Year 

480 600 720 840 960 

Friday, 07 I 8 I 2016 

= 0.126 cfs 
= 716 min 
= 281 cuft 
= 96 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 
1080 1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 55 

Prop 1-C 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

Q (cfs) 

18.00 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 

'---· 

-

-

= 
= 
= 
= 

-~· 

Combine Peak discharge 
2 yrs Time to peak 
2 min Hyd. volume 
53, 54 Contrib. drain. area 

Prop 1-C 
Hyd. No. 55 -- 2 Year 

-- - ,_ -
- -

-· - --

- -

__/ "' ......... 

= 
= 
= 
= 

, __ 

Friday, 07 I 8 I 2016 

15.69 cfs 
718 min 
38,579 cuft 
0.030 ac 

-

·-

-

Q (cfs) 

18.00 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo. 55 - HydNo.53 - HydNo.54 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 56 

Area to 1-B 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 2 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.040 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 
0 120 

- HydNo. 56 

= 3.20 in 
= 24 hrs 

240 360 

Distribution 
Shape factor 

Area to 1-B 
Hyd. No. 56 -- 2 Year 

480 600 720 840 960 

Friday, 07 I 8 I 2016 

= 0.156 cfs 
= 716 min 
= 333 cuft 
= 93 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 
1080 1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 57 

Prop 1-8 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

Q (cfs) 

18.00 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 

... 

_ ,_ 

= Combine 
= 2 yrs 
= 2 min 
= 41, 55,56 

__ ,_ 

.. 

-

-

Prop 1-8 

Peak discharge 
Time to peak 
Hyd. volume 
Contrib. drain . area 

Hyd. No. 57 -- 2 Year 

- -· --· . 

-- -

- -· 

,. 

--· 

~-..._ 

Friday, 07 I 8 I 2016 

= 15.84 cfs 
= 718 min 
= 40,223 cuft 
= 0.040 ac 

·-- - -·--

--
,_ ·-

Q (cfs) 

18.00 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.57 - Hyd No. 41 - HydNo.55 - Hyd No. 56 
Time (min) 
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Hyd. No. 58 

Area to Ex 1 

Hydrograph type = SGS Runoff Peak discharge = 2.020 cfs 
Storm frequency = 2 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 4,227 cuft 
Drainage area = 0.550 ac Curve number = 91* 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 3.20 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

*Composite (Area/CN) = [(0.340 x 98) + (0.210 x 80)] I 0.550 

Area to Ex 1 
Q (cfs) Hyd. No. 58 -- 2 Year Q (cfs) 

3.00 -.-----.-----.-----.-----.----.......---......----........----.....----.....----..------.- 3.00 

-

2.00 -+-----+----+----+----+----+----fl!----+----+----+----+----+- 2.00 

1.00 -+-----+----+----+-----+----+----+1----+----+----+-----t----+- 1.00 

o.oo L--L--L-....l.--....1.~!!!!!!!!!!~~:__L _ _=:~~~~~~~~~!!!!!!!!!!!!!!!!~ o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 

- HydNo.58 
Time (min) 
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Hyd. No. 59 

Ex 1 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

Q (cfs) 

18.00 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 

.. ,_ 

= Combine 
= 2 yrs 
= 2 min 
= 57, 58 

-

.. 

Ex 1 

Peak discharge 
Time to peak 
Hyd. volume 
Contrib. drain. area 

Hyd. No. 59 -- 2 Year 

--·-

-

-· ----
-· -

,_ 

~· ·-

-

~ ~ -..... 

Friday, 07 I 8 I 2016 

= 17.80 cfs 
= 718 min 
= 44,449 cuft 
= 0.550 ac 

-- -- _,. 

-

- --· 

Q (cfs) 

18.00 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.59 - HydNo. 57 - HydNo. 58 
Time (min) 



II. APPENDIX 

D. STORMWATER MANAGEMENT ROUTING 

ii. 10 YEAR 24 HOUR STORM EVENT 
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Hyd. No. 1 

EX. DA 8 

Hydrograph type = SCS Runoff Peak discharge = 1.258 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 2,704 cuft 
Drainage area = 0.200 ac Curve number = 90 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. DAS 
Q (cfs) Hyd. No. 1 -- 10 Year Q (cfs) 

2.00 -r------r-------.---~-----.-------.----...----.-------.-----......-------.- 2.00 

-- --··-

-· 

1.00 ~----1-------1----+-----+-----+-------lll-----f----+-----+---+- 1.00 

_) 
o.oo -L--...l..--...l..--..l.---L!!!!!!!~d~~-L--=::::::~~~~~~~!!!!!!!!!!!!!!!!!!!!~ o.oo 

0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo. 1 
Time (min) 
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Hyd.No.2 
EX. ROOF (8) 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.400 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

3.00 

2.00 

1.00 

0.00 
0 120 

- HydNo. 2 

= 5.10 in 
= 24 hrs 

-· 

240 360 

Distribution 
Shape factor 

EX. ROOF (8) 
Hyd. No. 2 -- 10 Year 

-

-

L/ 

-

480 600 720 

-

-

-· 

840 

-

960 

= 
= 
= 
= 
= 
= 
= 
= 

-

Friday, 07 I 8 I 2016 

2.707 cfs 
716 min 
6, 151 cuft 
95 
0 ft 
5.00 min 
Type II 
484 

1080 

Q (cfs) 

3.00 

2.00 

1.00 

0.00 
1200 

Time (min) 
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Hyd. No. 3 

EX. ROOF (7) 

Hydrograph type = SCS Runoff Peak discharge = 1.015 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 2,307 cuft 
Drainage area = 0.150ac Curve number = 95 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. ROOF (7) 
Q (cfs) Hyd. No. 3 -- 10 Year Q (cfs) 

2.00 -.----.------.-------.---"T"----.---~-----.-------.---...----~ 2.00 

1.00 

__) 
0.00 J...--...1..--...1..--....1.-!l!!ll!!!!!!!!!~!!!!!!!!!!!!~~~'.::::__L_-=~~=~~!!!!!!!!!!!!!!!!!!!!!~!!!!!!!!!!!!!!!!!-l... 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo. 3 
Time (min) 
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Hyd.No.4 

EX. DA 7 

Hydrograph type = SCS Runoff Peak discharge = 2.517 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 5,408 cuft 
Drainage area = 0.400 ac Curve number = 90 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. DA 7 
Q (cfs) Hyd. No. 4 -- 10 Year Q (cfs) 

3.00 -r-------..-------.---.....------.-----.....--------.~------.----~--~ 3.00 

1.00 

0.00 _L __ j_ __ _J_ __ .J.._l!!!!!!!!!!!!!!~~~~~~_J__-----=::t::::~~~~~=~~ 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo. 4 
Time (min) 
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Hyd. No. 5 

EX. ROOF (6) 

Hydrograph type = SCS Runoff Peak discharge = 1.888 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 4,056 cuft 
Drainage area = 0.300 ac Curve number = 90 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. ROOF (6) 
Q (cfs) Hyd. No. 5 -- 10 Year Q (cfs) 

2.00 -.------r-----r----r------..------.----.------.-------.-----,---~ 2.00 

- -

--·-- . . -

- 1·-

1.00 ----------+-------+------------------------+- 1.00 

l____) 
o.oo .L __ l_ __ L--l-llEl!!!!!!!!!!!!!!!!~~~~:=__L_-=:r:::::~~~~~~d.- o.oo 

0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.5 
Time (min) 
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Hyd. No. 6 

EX. ROOF (14) 

Hydrograph type = SGS Runoff Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.100 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

1.00 

----
0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
0 120 240 

- HydNo.6 

= 5.10 in 
= 24 hrs 

360 

Distribution 
Shape factor 

EX. ROOF (14) 
Hyd. No. 6 -- 1 O Year 

------·--··-

480 600 720 840 960 

Friday, 07 I 8 I 2016 

= 0.677 cfs 
= 716 min 
= 1,538 cuft 
= 95 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
1080 1200 

Time (min) 
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Hyd. No. 7 

EX. DA 14 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.100 ac Curve number 
Basin Slope = 0.0% Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
0 120 

- HydNo. 7 

= 5.10 in 
= 24 hrs 

240 360 

Distribution 
Shape factor 

EX. DA 14 
Hyd. No. 7 -- 10 Year 

480 600 720 840 960 

Friday, 07 I 8 I 2016 

= 0.629 cfs 
= 716 min 
= 1,352 cuft 
= 90 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
1080 1200 

Time (min) 
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Hyd. No. 8 

EX. DA 11 

Hydrograph type = SGS Runoff Peak discharge = 0.315 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 676 cuft 
Drainage area = 0.050 ac Curve number = 90 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. DA 11 
Q (cfs) Hyd. No. 8 -- 10 Year Q (cfs) 

0.50 -.------..-------.---......------....----~---------~----.---~ 0.50 

-- -
0.45 -t------r-------t-------------1--------------- 0.45 

I··--

0.40 -t------r-------t-------------1---------------- 0.40 

0.35 -t-------------i-------------------------+- 0.35 

0.30 -+------+-----+----+-----+-----+-------Ill----+-----+-----+---+- 0.30 

1-

0.25 -t------r-------t------------- 1--------------- 0.25 

0.20 -+----------------------1---------------- 0.20 

0.15 -t------r-------t------------------------+---- 0.15 

0.10 -+-----r-------t------------------------------- 0.10 

0.05 -+-----+------+----+-----+-----+-------..._---+------+-----+---+- 0.05 

~ o.oo J... __ .J... __ ..J.. __ ..J.--....J.!!!!!!!!!~~~~-L--=::::::::~~~~~~~!!!!!!!!!!!!!!!!!!!!!~ o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo. 8 
Time (min) 
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Hyd.No.9 
EX. ROOF (15) 

Hydrograph type = 
Storm frequency = 
Time interval = 
Drainage area = 
Basin Slope = 
Tc method = 
Total precip. = 
Storm duration = 

Q (cfs) 

SCS Runoff 
10 yrs 
2 min 
0.100 ac 
0.0 % 
User 
5.10 in 
24 hrs 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

EX. ROOF (15) 
Hyd . No. 9 -- 10 Year 

Friday, 07 I 8 I 2016 

= 0.677 cfs 
= 716 min 
= 1,538 cuft 
= 95 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

1 . 00~-------------.------~----------~--------.-------....------.------..-------.-

Q (cfs) 

1.00 

0.90 ---------------------------------------------------------t---------+- 0.90 
. 

-• 

0.80 ---------------------------------------------------------t---------+- 0.80 
. 

0. 70 -+------------------------------+----------------------------- 0. 70 
-

0.60 -+--------+-------1-------+------l-------+--------fJI------+-------+-------+-------+- 0.60 

0.50 --------------------------------------------------------t--------+- 0.50 

0.40 -+------+-------1------+-------+-------+-----~1-------+--------+-------+-------+- 0.40 

0.30 --------------------------------------------------------------t-------~ 0 .30 

0.20 -+--------+-------1-------+------l-------+------+-m-------+-------+-------+-------+- 0.20 

0.10 --------------------------------------------~ 0.10 

0.00 J_ __ ..J_ __ ...1...--~!!!!!!!!!!!!!!!!!!!~~=~~~_L--=~~~~~~~~!!!!!!!!!!!!~ 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo. 9 
Time (min) 
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Hyd. No. 10 

EX. DA 12 

Hydrograph type = SGS Runoff Peak discharge = 2.517 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 5,408 cuft 
Drainage area = 0.400 ac Curve number = 90 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. DA 12 
Q (cfs) Hyd. No. 10 -- 10 Year Q (cfs) 

3.00 .......------------..---......------.------.----.----........-----.----____,.---,.... 3.00 

·- ·---·-

. 

2.00 -+----+------+---+-----+----+-----Ill------+-----+-----+------+- 2.00 

. 

1.00 ------------------------------+------------+- 1.00 

o.oo _L __ .L--.L--..L...-1!!!!!!!!!!~~~~:::._L_=:t:::::~~~~b~~ o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo. 10 
Time (min) 
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Hyd. No. 11 

EX. DA 13 

Hydrograph type = SCS Runoff Peak discharge = 0.315 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 676 cuft 
Drainage area = 0.050 ac Curve number = 90 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. DA 13 
Q (cfs) 

Hyd. No. 11 -- 10 Year 
Q (cfs) 

0.50 0.50 

0.45 0.45 

0.40 0.40 

0.35 0.35 

0.30 0.30 

0.25 0.25 

0.20 0.20 

0.15 0.15 

0.10 0.10 

0.05 0.05 

0.00 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 

- Hyd No.11 
Time (min) 
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Hyd. No. 12 

EX. ROOF (13) 

Hydrograph type = SGS Runoff Peak discharge = 2.030 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 4,613 cuft 
Drainage area = 0.300 ac Curve number = 95 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. ROOF (13) 
Q (cfs) Hyd. No. 12 -- 1 O Year Q (cfs) 

3.00 -.-------r-------.---~----.--------r----.-----~---.--------.---~ 3.00 

2.00 ------------------------ 1------t----+------t----- 2.00 

. 

1.00----------------------------------------T---- 1.00 

___,) 
0.00 J... __ ...L.--..J..--~!!!!!!!!!!!!!!!!!!!!~~~~~-_J_--=::t~~~~~~~!!!!!!!!!!!~ 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 

- Hyd No.12 
Time (min) 
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Hyd. No. 13 

EX. ROOF (12) 

Hydrograph type = SCS Runoff Peak discharge = 1.353 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 3,075 cuft 
Drainage area = 0.200 ac Curve number = 95 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

EX. ROOF (12) 
Q (cfs) Hyd. No. 13 -- 10 Year Q (cfs) 

2.00 --.----,.----~-------.---~----.----..-------.---~---.....-----~ 2.00 

1.00 ---------------1-------------------+-------+-- 1.00 

o.oo J.... __ ..J... __ .J... _ _ _.!!!!!!!!!!!!!!!!!!!!!!~~=~~=--L----=:::::::~~~~~~~!!!!!!!!!!!!!!!!!!!!!!~ o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 

- Hyd No. 13 
Time (min) 
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Hyd. No. 14 

EX. DA 15 

Hydrograph type = 
Storm frequency = 
Time interval = 
Drainage area = 
Basin Slope = 
Tc method = 
Total precip. = 
Storm duration = 

Q (cfs) 

SCS Runoff 
10 yrs 
2 min 
0.150 ac 
0.0 % 
User 
5.10 in 
24 hrs 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

EX. DA 15 
Hyd. No. 14 -- 10 Year 

Friday, 07 I 81 2016 

= 0.944 cfs 
= 716 min 
= 2,028 cuft 
= 90 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

1.00-.------.-------..------......-------.-----~----~------~----~----~----~ 1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
0 120 240 360 480 600 720 840 960 1080 1200 

- Hyd No.14 
Time (min) 
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Hyd. No. 15 

EX. ROOF (9) 

Hydrograph type = SCS Runoff Peak discharge = 0.944 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 2,028 cuft 
Drainage area = 0.150 ac Curve number = 90 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Q (cfs) 
EX. ROOF (9) 

Hyd. No. 15 -- 10 Year 
Q (cfs) 

1.00 1.00 
- _,_ 

-~-··---
0.90 0.90 

0.80 0.80 
- - -

0.70 0.70 _, --- ---· I·• . 
. 

0.60 0.60 

0.50 0.50 

.. 

0.40 0.40 

0.30 0.30 

0.20 0.20 

0.10 ~ 0.10 

____,,) "---0.00 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 

- Hyd No.15 
Time (min) 
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Hyd. No. 16 

EX. ROOF (10) 

Hydrograph type = 
Storm frequency = 
Time interval = 
Drainage area = 
Basin Slope = 
Tc method = 
Total precip. = 
Storm duration = 

Q (cfs) 

SGS Runoff 
10 yrs 
2 min 
0.150 ac 
0.0 % 
User 
5.10 in 
24 hrs 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

EX. ROOF (10) 
Hyd. No. 16 -- 10 Year 

Friday, 07 I 8 I 2016 

= 0.944 cfs 
= 716 min 
= 2,028 cuft 
= 90 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

1.00-.-------.------.---....-----.-----,...---.-----.-----.------.-------.-

Q (cfs) 

1.00 ---·----·---

0.90 -------------+------------1------+------------ 0.90 ·-

0.80 ~---+-----+----+-----+------+------11111----+------+-----+----+- 0.80 

0. 70 -+------+------+----+-----+-----+---~1-----+-----t-----+---+- 0. 70 

0.60 -------------+--------------------------- 0.60 

·-· 
0.50 ~---+-----+----+-----+------+------+1------+-----t-----+----+- 0.50 

0.40 ~---+-----+----+-----+------+---_....,1-----+------+-----+----+- 0.40 

0.30 --------------------------------------+- 0.30 

0.20 -+------+------+----+-----+-----+---_._19-----+-----t-----+---+- 0.20 

0.10 -+----+-----+----+-----+-----r--.....-t-'l\lk-----+---r-----r-----+- 0.10 

L_./ "--
0. 00 _L __ L--L--L.....l!!ll!!!!!!!!!!~~~~~=---1-~::r:::~±~~~~~d_ o.oo 

0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.16 
Time (min) 
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Hyd. No. 17 

PROP. DA 16 

Hydrograph type = SCS Runoff Peak discharge = 1.083 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 2,460 cuft 
Drainage area = 0.160 ac Curve number = 95 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

PROP. DA 16 
Q (cfs) Hyd. No. 17 -- 10 Year Q (cfs) 

2.00 ~----r-------.---.........-----yoo-----.----.-----.------T"'""----..---"""T""" 2.00 

---

1.00 --------1-------------t---- - ---------------T- 1.00 

-

"" 

____,) 
0.00 J.... __ .J..--...L..--...1.-!!!!!!!!!!!!!!!!!!!!l!!!!!!!!!!!!!!~~~=--L-=~~~~~~~~!!!!!!!!!!!!!!!!.L 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 

- Hyd No. 17 
Time (min) 
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Hyd. No. 18 

COMBINED 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

Q (cfs) 

10.00 

8.00 

6.00 

4.00 

2.00 

0.00 

1·- ~· 

0 120 240 

= Combine 
= 1 O yrs 
= 2 min 
= 1,2,3,4,5 

,._ 

360 

Peak discharge 
Time to peak 
Hyd. volume 
Contrib. drain. area 

COMBINED 
Hyd. No. 18 -- 10 Year 

- -

~ ~ 
480 600 720 840 960 

Friday, 07 I 8 I 2016 

= 9.385 cfs 
= 716 min 
= 20,626 cuft 
= 1.450 ac 

--

--

Q (cfs) 

10.00 

8.00 

6.00 

4.00 

2.00 

1080 
0.00 

1200 

- Hyd No.18 - HydNo.1 - HydNo. 2 - HydNo. 3 
Time (min) 

- HydNo.4 - HydNo. 5 
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Hyd. No. 19 

COMBINED 

Hydrograph type = Combine Peak discharge = 2.926 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 6,455 cuft 
Inflow hyds. = 6, 7,8, 9, 10 Contrib. drain. area = 0.750 ac 

COMBINED 
Q (cfs) Hyd. No. 19 -- 10 Year Q (cfs) 

3.00 -.------r------.----r----~--~---.------r------r------r------r- 3.00 

2.00 -----+-------t-----------------+---------1----+- 2.00 

1.00 -----+-------t------------_...,..----+---------1----+- 1.00 

o.oo L--L--L!!!!!!!!!!!!!!!!!!!!!!!!!!!!'~~d=:::11=-=::::..LJ~.;;::t:=::l:=====*=::===::L o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 

- Hyd No.19 - HydNo. 6 - HydNo. 7 - HydNo.8 
Time (min) 

- HydNo. 9 - Hyd No. 10 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 20 

COMBINED 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

= Combine 
= 1 O yrs 
= 2 min 
= 11, 12, 13, 14, 15 

COMBINED 

Peak discharge 
Time to peak 
Hyd. volume 
Contrib. drain. area 

Friday, 07 I 8 I 2016 

= 5.586 cfs 
= 716 min 
= 12,421 cuft 
= 0.850 ac 

Q (cfs) Hyd. No. 20 -- 10 Year Q (cfs) 

6.00 ~---------.---...------..-----.----.----.....------.------.--------- 6.00 

5.00 -+-----+-----+----+------+----+------Iii------+-----+-----+-----+- 5.00 

4.00 -+------+-----+----+-----+-----+-----§ii-----+----+-----+---+- 4.00 

3.00 _______________________ _________ .,..__ ____ 3.00 

2.00 -+------+-----+----+-----+-----+------+111-----+-----+-----+----t- 2.00 

1 .00-+------+-----+----+-----+-----+---~-----+-----+-----+---+- 1.00 

0.00 J_ __ .L __ ..1..._~4=======~~====~~~};!~==-=;;;;;:::=::~~~~~d_ 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.20 - Hyd No. 11 - Hyd No. 12 - HydNo. 13 
Time (min) 

- Hyd No.14 - Hyd No. 15 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civi l 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 21 

COMBINED 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

= Combine 
= 10 yrs 
= 2 min 
= 16, 17 

COMBINED 

Peak discharge 
Time to peak 
Hyd. volume 
Contrib. drain. area 

Friday, 07 I 8 I 2016 

= 2.026 cfs 
= 716 min 
= 4,488 cuft 
= 0.310 ac 

Q (cfs) Hyd. No. 21 -- 1 O Year Q (cfs) 

3.00 ......------.-------..----------.------~-------..--------.-------- 3.00 

··-

- - • - 1- . 

2.00 -+-----+-----+---+-----+-----1-------111------+----+-----+----+- 2.00 

. . 

- ' 

1.00 1.00 

~ ~ 
0.00 _.L __ .L--.l...--.J..--•--1111!!!!~_l_~5~~~---..i.--...L 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo. 21 - Hyd No. 16 - HydNo.17 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 22 

EX. 10 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

= Combine 
= 10 yrs 
= 2 min 
= 18, 19,20,21 

EX.10 

Peak discharge 
Time to peak 
Hyd. volume 
Contrib. drain. area 

= 19.92 cfs 
= 716 min 
= 43,990 cuft 
= 0.000 ac 

Q (cfs) Hyd. No. 22 -- 10 Year Q (cfs) 

21.00 ~----.--------r----r------.,.---~---.------.-------r-----r---.- 21.00 

18.00 

15.00 

o.oo _L __ J_ __ J..!l!!!!!!!!!!!!!!!!!!!!!!!!!~=====-•-•iliiiiiiillfLSii!l!!liiiliiii!;;;;m;laiiiliill1a._ .. ..L o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo. 22 - Hyd No. 18 - Hyd No.19 - Hyd No. 20 
Time (min) 

- Hyd No. 21 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 23 

Area to 1-J 

Hydrograph type = SGS Runoff Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.050 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 
0 120 

- HydNo. 23 

= 5.10 in 
= 24 hrs 

240 360 

Distribution 
Shape factor 

Area to 1-J 
Hyd. No. 23 -- 10 Year 

480 600 720 840 960 

Friday, 07 / 8 / 2016 

= 0.325 cfs 
= 716 min 
= 712 cuft 
= 92 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 
1080 1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 24 

Area to 1-1 

Hydrograph type = 
Storm frequency = 
Time interval = 
Drainage area = 
Basin Slope = 
Tc method = 
Total precip. = 
Storm duration = 

Q (cfs) 

SCS Runoff 
10 yrs 
2 min 
0.060 ac 
0.0 % 
User 
5.10 in 
24 hrs 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

Area to 1-1 
Hyd. No. 24 -- 10 Year 

Friday, 07 I 8 I 2016 

= 0.416 cfs 
= 716 min 
= 993 cuft 
= 98 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

0.50 -.-------.------.---........------.----~---~---..------.------.-----.- 0.50 

- - ·---

0.45 

0.40 ------------------+--------- ---------+-----+---- 0.40 

0.35 0.35 

0.30 0.30 

-
0.25 0.25 

0.20 0.20 

0.15 0.15 

0.10 0.10 

0.05 0.05 

0.00 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.24 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 25 

Area to Planter 1 

Hydrograph type = SCS Runoff Peak discharge = 1.516 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 3,554 cuft 
Drainage area = 0.220 ac Curve number = 97 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Area to Planter 1 
Q (cfs) Hyd. No. 25 -- 10 Year Q (cfs) 

2.00 -r------.------.---....-----.--------..----....----......------.------.-----..- 2.00 

1.00 ~----+-----+---+----+-----+----+!I----+-----+-----+---~ 1.00 

0.00 _L __ ..L.., _ _ .J..!!!!!!!!!!!!!!!!!!~~~~~~~::=. _ _L_-=:::t~~~~~d~~~ 0.00 
0 120 240 360 480 

- HydNo.25 

600 720 840 960 1080 1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 12016 

Hyd .. No. 26 

Planter 1 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

= Reservoir 
= 10 yrs 
= 2 min 
= 25 - Area to Planter 1 
= Planter 1 

Planter 1 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

= 1.456 cfs 
= 718 min 
= 2,313 cuft 
= 442.77 ft 
= 1,436 cuft 

Q (cfs) Hyd. No. 26 -- 10 Year Q (cfs) 

2.00 -..-----.,..------.------.-- -...------.-------.------.-----.----..-----.-- 2.00 

1.00 -r-----;----T-------t------+---~--------+----+-----t-----+- 1.00 

• 

J__=~~~~~~~~~ 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo. 26 - Hyd No. 25 , ____ , Total storage used = 1 ,436 cuft 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 27 

Area to 2-A 

Hydrograph type = SGS Runoff Peak discharge = 0.965 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 2,262 cuft 
Drainage area = 0.140 ac Curve number = 97 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Area to 2-A 
Q (cfs) 

Hyd. No. 27 -- 10 Year 
Q (cfs) 

1.00 1.00 -- -- ---
- "··- -· -·· ,_ --.... --

- --·-· ·-
0.90 0.90 

---- - -

0.80 0.80 

0.70 0.70 
- . -· I·- . 

0.60 0.60 

-·- -
0.50 0.50 

-

0.40 0.40 

0.30 0.30 

0.20 0.20 

0.10 \. 0.10 

"----0.00 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.27 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 28 

Area to Planter 2 

Hydrograph type = SGS Runoff Peak discharge = 2.274 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 5,331 cuft 
Drainage area = 0.330 ac Curve number = 97 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Area to Planter 2 
Q (cfs) Hyd. No. 28 -- 10 Year Q (cfs) 

3.00 -.-------..----..---.......-------.-------.----~--~-----~--~ 3.00 

1.00 

0.00 J... __ .J.. _ _ .J..!!!!!!!!!!!!!!!!!!!!!!!~~~~~~~=--_l_--=::::t~~~=~~~~~ 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo. 28 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 29 

Area to Planter 3 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.080 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
0 120 

- Hyd No. 29 

i' 

240 

= 5.10 in 
= 24 hrs 

360 

Distribution 
Shape factor 

Area to Planter 3 
Hyd. No. 29 -- 1 O Year 

- -
- . 

-

__) 
480 600 720 840 960 

= 
= 
= 
= 
= 
= 
= 
= 

Friday, 07 I 8 I 2016 

0.555 cfs 
716 min 
1,324 cuft 
98 
0 ft 
5.00 min 
Type II 
484 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

1080 
0.00 

1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 30 

Area to Planter 4 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.180 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

2.00 

1.00 

0.00 
0 120 

- HydNo.30 

= 5.10 in 
= 24 hrs 

240 360 

Distribution 
Shape factor 

Area to Planter 4 
Hyd. No. 30 -- 10 Year 

-

~ 
480 600 720 840 960 

Friday, 07 I 8 I 2016 

= 1.240 cfs 
= 716 min 
= 2,908 cuft 
= 97 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

1080 

Q (cfs) 

2.00 

1.00 

0.00 
1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 31 

Area to Planter 5 

Hydrograph type = 
Storm frequency = 
Time interval = 
Drainage area = 
Basin Slope = 
Tc method = 
Total precip. = 
Storm duration = 

Q (cfs) 

SCS Runoff 
10 yrs 
2 min 
0.100 ac 
0.0 % 
User 
5.10 in 
24 hrs 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

Area to Planter 5 
Hyd. No. 31 -- 10 Year 

Friday, 07 I 8 I 2016 

= 0.683 cfs 
= 716 min 
= 1,576 cuft 
= 96 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

1 .00-..---------.-------.------..,...------.--------.-------.-------.-------.--------.-----~ 

Q (cfs) 

1.00 

0.90 -+--------+------+------+------+-------+-------1--------+-------+-------+-------+- 0.90 
·--

0.80 --------------t-------+------------------------+------------------+- 0.80 

0. 70 -+--------+------+------+------+-------+-------1--------+-------+-------+-------+- 0. 70 

0.60 -+------------------------------+------ ------+------------------+- 0.60 

0.50 -+-------+-------t-------+--------+-------+-----~t-------+-------+-------+------+- 0.50 

0.40 -------------------+-----------------------+------------------+- 0.40 

0.30 -+------------------------------+-------+-------+------------------+- 0.30 

0.20 -+------------------------------+------------------------------+- 0.20 

0. 10 -+-------+-------t-------+--------+-------+-------1--t-S-------+-------+-------+------+- 0.10 
" 

o.oo J... __ ..J..---lm-1!1:!!!!!!!!!!~!!!!!!!!!!!!!!!!!!!!!!~~~~~=----L---=::::~~~~~~~~!!!!!!!~ o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 

- Hyd No. 31 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 32 

Area to Planter 6 

Hydrograph type 
Storm frequency 
Time interval 
Drainage area 
Basin Slope 
Tc method 
Total precip. 
Storm duration 

Q (cfs) 

= SGS Runoff 
= 10 yrs 
= 2 min 
= 0.120 ac 
= 0.0 % 
= User 
= 5.10 in 
= 24 hrs 

Peak discharge 
Time to peak 
Hyd. volume 
Curve number 
Hydraulic length 
Time of cone. (Tc) 
Distribution 
Shape factor 

Area to Planter 6 
Hyd. No. 32 -- 1 O Year 

Friday, 07 I 812016 

= 0.832 cfs 
= 716 min 
= 1,986 cuft 
= 98 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

1.00-.-~~-.--~~--.~~~-.--~~---.-~~----.-~~~---~~-.-~~~~~----.-~~~ 1.00 

0.90 

0.80 

0.70 0.70 

0.60 0.60 

0.50 0.50 

0.40 0.40 

0.30 0.30 

0.20 0.20 

0.10 0.10 

0.00 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.32 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 33 

Area to Planter 7 

Hydrograph type = SCS Runoff Peak discharge = 2.412 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 5,654 cuft 
Drainage area = 0.350 ac Curve number = 97 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Area to Planter 7 
Q (cfs) Hyd. No. 33 -- 10 Year Q (cfs) 

3.00 -------.------.---....-------....-----.----.------r------..--------..----.- 3.00 

2.00 -+---------1-----------+----1-----+----------- 2.00 

1.00 -1----------1-----------+----------+----------- 1.00 

0.00 _L __ ..L...~~~!!!!!!!!!!!!!!!!!!!!!~~~~~~~=--_L---=::t~~~~~~~~~ 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo. 33 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 34 

Area to Planter 8 

Hydrograph type = SCS Runoff Peak discharge = 2.136 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 5,008 cuft 
Drainage area = 0.310 ac Curve number = 97 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Area to Planter 8 
Q (cfs) Hyd. No. 34 -- 10 Year Q (cfs) 

3.00 ........... -----r-------.---....-------.--------r----..------.-------r------,.----r- 3.00 

2.00 -------+------+----+------+-------+-------1?1----+------------ 2.00 

1.00------------+----+-----+-----+<1-----+----+-----+-----+- 1.00 

0.00 J_ __ ..L..-~-L-!!!!!!!!!!!!!!!!!!!!!~~~~~~~=--_L---=:::r~~~=~~~~~ 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.34 
Time (min) 



Hydrograph Rep,ort 
Hydraflow Hydrographs Extension for AutoCAO® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 / 8 / 2016 

Hyd. No. 35 

Planter 2 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

= Reservoir 
= 10 yrs 
= 2 min 
= 28 - Area to Planter 2 
= Planter 2 

Planter 2 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

= 1.874 cfs 
= 720 min 
= 3,538 cuft 
= 442.90 ft 
= 2,200 cuft 

Q (cfs) Hyd. No. 35 -- 10 Year Q (cfs) 

3.00 --.--------,.-------.-, ----.--------,.-------.-----...----~_-___-_-_. -----.---~----~ 3.00 

2.00 --1-------1"-------4-----1-------1----4-----------1---4----+------1---4---4- 2.00 

1.00 -+---+-----+---+---1----+----llftl-----+---+---I----+---+-----+- 1.00 

IL-~~~~~~~~~!!!!!!!!!!!!~!!!!!!!!!!!!~ o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 

- HydNo.35 - HydNo.28 __ 1 Total storage used = 2,200 cuft 
Time (min) 



Hyd.rograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 36 

Planter 3 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

Q (cfs) 

= Reservoir 
= 10 yrs 
= 2 min 
= 29 - Area to Planter 3 
= Planter 3 

Planter 3 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

Hyd. No. 36 -- 10 Year 

= 0.147 cfs 
= 724 min 
= 510 cuft 
= 442.55 ft 
= 835 cuft 

Q (cfs) 

1.00 -,----,---,----,-----r-----,-----.------,----.----.-- --.-----.----,-----r- 1.00 

0.90 -+------+----;------t----+------t---+---r-----t----t----+---+-----+----t- 0.90 

0.80 -+------t----+---+----t-----------1---------------- 0.80 

0.70 -+------i----+---+----+----+----+---+---+-----+----+---+---+----+- 0.70 

0.60 -+-----l----+---+----t-------+-----1---+-----+----+-----+--- -+----+- 0.60 

0.50 -+------+----+-----------------1-----------+----+-----+- 0.50 

0.40 -+-----lr---- --+---+----+----+-------1---+----+----+----I----+----+- 0.40 

0.30 -+-------<----+----+----+-----+----•---+---+----+----+---+----+----+- 0.30 

0.20 -+-----l----+----t----t------ -----+-----+----+----+---+----+- 0.20 

0.10 ---+-----+---+-----+---t----;---- 0.10 

0.00 -~~~~~~!!!!!!!!!!!!!!!!!!!!!!!!!!~-~-~1.--J_ 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.36 - Hyd No. 29 :_ __ _J Total storage used = 835 cuft 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 J 8 1 2016 

Hyd. No. 37 

Planter 4 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

= Reservoir 
= 10 yrs 
= 2 min 
= 30 - Area to Planter 4 
= Planter 4 

Planter 4 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

= 1.212 cfs 
= 718 min 
= 2,093 cuft 
= 442.74 ft 
= 927 cuft 

Q (cfs) Hyd. No. 37 -- 10 Year Q (cfs) 

2.00 ~---.-------.------.---~--~--~--~--~---~--~ 2.00 

1.00 

_L---=~~~~~~~~!!!!!!!!!!!!!!!!!!!!!!J_ 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 

- Hyd No. 37 - Hyd No. 30 j Total storage used = 927 cuft 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 38 

Planter 5 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
0 120 240 

= Reservoir 
= 10 yrs 
= 2 min 
= 31 - Area to Planter 5 
= Planter 5 

Planter 5 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

Hyd. No. 38 -- 10 Year 

360 480 600 720 840 

= 
= 
= 
= 
= 

960 

- HydNo.38 - Hyd No. 31 : Total storage used = 535 cuft 

Friday, 07 I 8 I 2016 

0.670 cfs 
718 min 
1,086 cuft 
442.66 ft 
535 cuft 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
1080 1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd.No.39 
Planter 6 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
0 120 240 

= Reservoir 
= 10 yrs 
= 2 min 
= 32 - Area to Planter 6 
= Planter 6 

Planter 6 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

Hyd. No. 39 -- 10 Year 

l 

"----
360 480 600 720 840 

= 
= 
= 
= 
= 

960 

- HydNo.39 - HydNo. 32 ' ____ Total storage used= 735 cuft 

Friday, 07 I 8 I 2016 

0.812 cfs 
718 min 
1,321 cuft 
442.68 ft 
735 cuft 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

1080 
0.00 

1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 / 8 / 2016 

Hyd. No. 40 

Planter 7 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

= Reservoir 
= 10 yrs 
= 2 min 
= 33 - Area to Planter 7 
= Planter 7 

Planter 7 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

= 1.916 cfs 
= 720 min 
= 4,013 cuft 
= 442.96 ft 
= 2,075 cuft 

Q (cfs) Hyd. No. 40 -- 10 Year Q (cfs) 

3.00 -.----..-------.-----r----..-------.-----r----.-----,.-----r----.-----...----.-- 3.00 

2.00 -+----+-----+---+-----+---f-----------+----+-------+- --+----+--- ---1- 2.00 

1.00 -+----+-----+---+-----+---f----~----+----+-------+---+----+----+- 1.00 

0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 

- HydNo.40 - Hyd No. 33 ___ J Total storage used= 2,075 cuft 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 41 

Planter 8 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

Storage Indication method used. 

= Reservoir 
= 10 yrs 
= 2 min 
= 34 - Area to Planter 8 
= Planter 8 

Planter 8 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

= 1.816 cfs 
= 718 min 
= 3,304 cuft 
= 442.87 ft 
= 2,058 cuft 

Q (cfs) Hyd. No. 41 -- 10 Year Q (cfs) 

3.00 ~--....-----~--~----~--~--~-----~--~--~ 3.00 

2.00 -+-----+-----+-----+-----+-----+----- ------+-----+-----t----+- 2.00 

1.00 -+----t----+----+----+-----t----ftlt----t-----+----+--__,----+- 1.00 

l___.:::::!~~~~~~~!!!!!!!!!J~!!!!!!!!!!!!!~ 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 1320 

- Hyd No. 41 - Hyd No. 34 Total storage used = 2,058 cuft 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd.No.42 
Prop 1-1 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

Q (cfs) 

3.00 

2.00 

1.00 

0.00 
0 120 

= 
= 
= 
= 

240 

Combine Peak discharge 
10 yrs Time to peak 
2 min Hyd. volume 
23,24,26 Contrib. drain. area 

Prop 1-1 
Hyd. No. 42 -- 10 Year 

_A~ 
360 480 600 720 840 960 

= 
= 
= 
= 

Friday, 07 I 8 I 2016 

2.102 cfs 
718 min 
3,876 cuft 
0.110ac 

-

Q (cfs) 

3.00 

2.00 

1.00 

1080 
0.00 

1200 

- HydNo.42 - HydNo.23 - Hyd No. 24 - Hyd No. 26 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 43 

Prop 2-A 

Hydrograph type = Combine Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Inflow hyds. = 27, 35 Contrib. drain. area 

Q (cfs) 

3.00 

2.00 

1.00 

0.00 
0 120 

- HydNo.43 

240 

Prop 2-A 
Hyd. No. 43 -- 1 O Year 

J ~ 
360 480 600 720 840 960 1080 

- HydNo. 27 - HydNo.35 

= 
= 
= 
= 

Friday, 07 I 8 I 2016 

2.783 cfs 
718 min 
5,800 cuft 
0.140 ac 

Q (cfs) 

3.00 

2.00 

1.00 

1200 
0.00 

1320 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 44 

Area to 1-G 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.150 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

2.00 

1.00 

0.00 
0 120 

- HydNo.44 

= 
= 

240 

5.10 in 
24 hrs 

360 

Distribution 
Shape factor 

Area to 1-G 
Hyd. No. 44 -- 10 Year 

__) 
480 600 720 840 960 

Friday, 07 I 8 I 2016 

= 1.040 cfs 
= 716 min 
= 2,482 cuft 
= 98 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

1080 

. 

Q (cfs) 

2.00 

1.00 

0.00 
1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 45 

Prop 1-H 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

Q (cfs) 

28.00 

24.00 

20.00 

16.00 

12.00 

8.00 

4.00 

0.00 
0 120 

= 
= 
= 
= 

240 

Combine Peak discharge 
10 yrs Time to peak 
2 min Hyd. volume 
22,42,43 Contrib. drain. area 

Prop 1-H 
Hyd. No. 45 -- 10 Year 

. -

~,.4 ~ 
360 480 600 720 840 960 

= 
= 
= 
= 

Friday, 07 I 8 I 2016 

24.71 cfs 
716 min 
53,665 cuft 
0.000 ac 

Q (cfs) 

28.00 

24.00 

20.00 

16.00 

12.00 

8.00 

4.00 

1080 
0.00 

1200 

- HydNo.45 - Hyd No. 22 --:- Hyd No. 42 - HydNo.43 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 46 

Prop 1-G 

Hydrograph type = Combine Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Inflow hyds. = 36, 37,44,45 Contrib. drain. area 

Q (cfs) 

28.00 

24.00 

20.00 

16.00 

12.00 

8.00 

4.00 

0.00 
0 120 240 

Prop 1-G 
Hyd. No. 46 -- 10 Year 

) .._ 

360 480 600 720 840 960 

= 
= 
= 
= 

Friday, 07 I 8 I 2016 

26.92 cfs 
716 min 
58,751 cuft 
0.150 ac 

Q (cfs) 

28.00 

24.00 

20.00 

16.00 

12.00 

8.00 

4.00 

1080 
0.00 

1200 

- HydNo. 46 - Hyd No. 36 - Hyd No. 37 - HydNo.44 
Time (min) 

- HydNo.45 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 47 

Prop 1 F 

Hydrograph type = Combine Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Inflow hyds. = 38,46 Contrib. drain. area 

Q (cfs) 

28.00 

24.00 

20.00 

16.00 

12.00 

8.00 

4.00 

0.00 
0 120 

- HydNo.47 

. -

-

•L 

240 

Prop 1F 
Hyd. No. 47 -- 10 Year 

. 

I__) I 
\__ 

... 

360 480 600 720 840 960 

- HydNo.38 - HydNo. 46 

= 
= 
= 
= 

-

Friday, 07 I 8 I 2016 

27.58 cfs 
716 min 
59,837 cuft 
0.000 ac 

Q (cfs) 

28.00 

24.00 

20.00 

16.00 

12.00 

8.00 

4.00 

1080 
0.00 

1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Hyd. No. 48 

Area to 1-E 

Hydrograph type = SCS Runoff Peak discharge = 2.046 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 4,532 cuft 
Drainage area = 0.31 O ac Curve number = 93 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = User Time of cone. (Tc) = 5.00 min 
Total precip. = 5.10 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Area to 1-E 
Q (cfs) Hyd. No. 48 -- 10 Year Q (cfs) 

3.00 ---~--~------~--~---...----.......------..------.----~ 3.00 

2.00 -+-----+---___.---+-----+----+------f,1------+-----+-----+---+- 2.00 

1.00-+-----+---___.---+-----+----+---+------+----+-----+---+- 1.00 

0.00 -L--.L--..L---L.miCl!!!:!!!!!!!!!!!!!!~~~~~=--_J__-=:::t~~~~~~~!!!!!!!!!!~ 0.00 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo. 48 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 81 2016 

Hyd. No. 49 

Prop 1-E 

Hydrograph type = Combine Peak discharge = 29.62 cfs 
Storm frequency = 10 yrs Time to peak = 716 min 
Time interval = 2 min Hyd. volume = 64,370 cuft 
Inflow hyds. = 47,48 Contrib. drain. area = 0.310 ac 

Prop 1-E 
Q (cfs) Hyd. No. 49 -- 10 Year Q (cfs) 

30.00 -.-----.-------.----.-------.--------.----....-----..-------.------.----....- 30.00 

25.00 -----i-------1-------------t--------l't------+------t-------+- 25.00 

20.00 -+------+------+----+-----+-----+------llil-----+-----+-----+----+- 20.00 

15.00 -----i-------1-------------1--------+------t-------+- 15.00 

10.00 -+-----+-------+-----------~-----a-1-----+-------1-------1----.i.- 10.00 

5.00 -----i-------1-------------t-----te-----+------t------+---+- 5.00 

o.oo .L __ ..L---L--.J.llliillil: .. •===d::::::::::..Jal!!!mllll-=:J:=:::::1::===t===l o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 

- HydNo.49 - HydNo.47 - HydNo.48 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 50 

Area to 1-D 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.030 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 
0 120 

- HydNo. 50 

240 

= 5.10 in 
= 24 hrs 

360 

.. 

Distribution 
Shape factor 

Area to 1-D 
Hyd. No. 50 -- 1 O Year 

__) '---
480 600 720 840 960 

Friday, 07 I 8 I 2016 

= 0.192 cfs 
= 
= 
= 
= 
= 
= 
= 

716 min 
416 cuft 
91 
0 ft 
5.00 min 
Type II 
484 

1080 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 
1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 51 

Area to Yard Inlets 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.120 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
0 120 

- Hyd No. 51 

= 5.10 in 
= 24 hrs 

240 360 

Distribution 
Shape factor 

Area to Yard Inlets 
Hyd. No. 51 -- 10 Year 

480 600 720 840 960 

Friday, 07 I 8 I 2016 

= 0.727 cfs 
= 716 min 
= 1,537 cuft 
= 88 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
1080 1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 81 2016 

Hyd. No. 52 

Prop C/O 

Hydrograph type = Combine Peak discharge = 3.424 cfs 
Storm frequency = 10 yrs Time to peak = 718 min 
Time interval = 2 min Hyd. volume = 6,871 cuft 
Inflow hyds. = 39,40, 51 Contrib. drain. area = 0.120 ac 

Prop C/O 
Q (cfs) Hyd. No. 52 -- 10 Year Q (cfs) 

4.00 -.-----.-----.------.------.-----.-----.----.........----.----......-----.------r- 4.00 

3.00 -+----+----+----+----+-----+----II-----+-----+----+----+---+- 3.00 

2.00 --------------+----+---!Ht----+-----+----------- 2.00 

1.00-+----+----+----+----------~~---------------- 1.00 

_k 
o.oo .L __ L _ ....J. __ ..L __ .J..._..J ... .::=tr~;;;;;;;;;aas•-•-lililiil•liillilii-L o.oo 

0 120 240 360 480 600 720 840 960 1080 1200 1320 

- HydNo.52 - HydNo.39 - HydNo.40 - HydNo. 51 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 53 

Prop 1-0 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

Q (cfs) 

35.00 

30.00 

25.00 

20.00 

15.00 

10.00 

5.00 

0.00 
0 120 

= Combine 
= 10 yrs 
= 2 min 
= 49, 50,52 

240 360 

Peak discharge 
Time to peak 
Hyd. volume 
Contrib. drain. area 

Prop 1-D 
Hyd. No. 53 -- 10 Year 

-· - -

-

. --

/L 
480 600 720 840 960 

= 
= 
= 
= 

Friday, 07 I 81 2016 

33.18 cfs 
716 min 
71,657 cuft 
0.030 ac 

Q (cfs) 

35.00 

30.00 

25.00 

20.00 

15.00 

10.00 

5.00 

1080 
0.00 

1200 

- HydNo. 53 - HydNo.49 - HydNo. 50 - HydNo.52 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 54 

Area to 1-C 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.030 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Ti me of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 

.. 

0 120 

- HydNo.54 

= 
= 

240 

5.10 in 
24 hrs 

360 

Distribution 
Shape factor 

Area to 1-C 
Hyd. No. 54 -- 1 O Year 

.. 

-- ,_ 

-

__) '---
480 600 720 

--· 
, ... 

840 

-

960 

Friday, 07 I 8 I 2016 

= 0.205 cfs 
= 716 min 
= 473 cuft 
= 96 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

--

1080 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 
1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 55 

Prop 1-C 

Hydrograph type = Combine Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Inflow hyds. = 53, 54 Contrib. drain . area 

Q (cfs) 

35.00 

30.00 

25.00 

20.00 

15.00 

10.00 

5.00 

0.00 

,_ 
. 

0 120 240 

- HydNo.55 

Prop 1-C 
Hyd. No. 55 -- 10 Year 

. 

"'---

360 480 600 720 840 960 

- Hyd No. 53 - HydNo. 54 

= 
= 
= 
= 

Friday, 07 I 8 I 2016 

33.38 cfs 
716 min 
72, 130 cuft 
0.030 ac 

1080 

Q (cfs) 

35.00 

30.00 

25.00 

20.00 

15.00 

10.00 

5.00 

0.00 
1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 56 

Area to 1-B 

Hydrograph type = SCS Runoff Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.040 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. 
Storm duration 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 
0 120 

- HydNo.56 

= 5.10 in 
= 24 hrs 

240 360 

Distribution 
Shape factor 

Area to 1-B 
Hyd. No. 56 -- 10 Year 

480 600 720 840 960 

Friday, 07 I 8 I 2016 

= 0.264 cfs 
= 716 min 
= 585 cuft 
= 93 
= 0 ft 
= 5.00 min 
= Type II 
= 484 

Q (cfs) 

0.50 

0.45 

0.40 

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00 
1080 1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civi l 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 57 

Prop 1-B 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyds. 

Q (cfs) 

40.00 

30.00 

20.00 

10.00 

0.00 
0 120 

= 
= 
= 
= 

240 

Combine Peak discharge 
10 yrs Time to peak 
2 min Hyd. volume 
41, 55, 56 Contrib. drain. area 

Prop 1-B 
Hyd. No. 57 -- 1 O Year 

-

'l 
360 480 600 720 840 960 1080 

= 
= 
= 
= 

Friday, 07 I 8 I 2016 

35.40 cfs 
716 min 
76,019 cuft 
0.040 ac 

1200 

Q (cfs) 

40.00 

30.00 

20.00 

10.00 

0.00 
1320 

- HydNo. 57 - Hyd No. 41 - HydNo. 55 - HydNo.56 
Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 58 

Area to Ex 1 

Hydrograph type = SGS Runoff Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Drainage area = 0.550 ac Curve number 
Basin Slope = 0.0 % Hydraulic length 
Tc method = User Time of cone. (Tc) 
Total precip. = 5.10 in Distribution 
Storm duration = 24 hrs Shape factor 

* Composite (Area/CN) = [(0.340 x 98) + (0.210 x 80)] I 0.550 

Q (cfs) 

4.00 

3.00 

2.00 

1.00 

0.00 
0 120 

- HydNo.58 

240 360 

Area to Ex 1 
Hyd. No. 58 -- 10 Year 

480 600 720 840 960 

= 
= 
= 
= 
= 
= 
= 
= 

Friday, 07 I 8 I 2016 

3.521 cfs 
716 min 
7,635 cuft 
91* 
0 ft 
5.00 min 
Type II 
484 

-

1080 

Q (cfs) 

4.00 

3.00 

2.00 

1.00 

0.00 
1200 

Time (min) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Hyd. No. 59 

Ex 1 

Hydrograph type = Combine Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Inflow hyds. = 57,58 Contrib. drain. area 

Q (cfs) 

40.00 

30.00 

20.00 

10.00 

0.00 

'" 

0 120 240 

- HydNo.59 

Ex 1 
Hyd. No. 59 -- 1 O Year 

-

I 

•.. 

__}) 
L 

360 480 600 720 840 960 

- Hyd No. 57 - HydNo.58 

= 
= 
= 
= 

Friday, 07 I 812016 

38.92 cfs 
716 min 
83,654 cuft 
0.550 ac 

-

Q (cfs) 

40.00 

30.00 

20.00 

10.00 

1080 
0.00 

1200 

Time (min) 



II. APPENDIX 

E. STAGESTORAGEINPUTS 



Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Pond No. 1 - Planter 1 

Pond Data 
Pond storage is based on user-defined values. 

Stage I Storage Table 
Stage {ft) Elevation {ft) Contour area (sqft) 

0.00 439.00 n/a 
1.00 440.00 n/a 
3.00 442.00 n/a 
3.50 442.50 n/a 
4.50 443.50 n/a 

Iner. Storage {cuft) 

0 
292 
584 
365 
730 

Total storage {cuft) 

0 
292 
876 

1,241 
1,971 

Culvert I Orifice Structures Weir Structures 

[AJ [BJ [CJ 

Rise {in) 6.00 0.00 0.00 

Span (in) = 6.00 0.00 0.00 

No. Barrels = 1 0 0 

Invert El . {ft) = 438.50 0.00 0.00 

Length {ft) = 5.00 0.00 0.00 

Slope{%) = 0.50 0.00 0.00 

N-Value = .013 .013 .013 

Orifice Coeff. 0.60 0.60 0.60 

Multi-Stage = n/a No No 

[PrfRsrJ 

0.00 

0.00 

0 

0.00 

0.00 

n/a 

n/a 

0.60 

No 

Crest Len {ft) 

Crest El. {ft) 

Weir Coeff. 

Weir Type 

Multi-Stage 

Exfil.{in/hr) 

TW Elev. {ft) 

[AJ [BJ 

= 3.14 0.00 

= 442.50 0.00 

= 3.33 3.33 

= 1 

= Yes No 

= 0.000 (by Wet area) 

= 0.00 

Friday, 07 I 8 I 2016 

[CJ [DJ 

0.00 0.00 

0.00 0.00 

3.33 3.33 

No No 

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s). 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA Clv B Clv C PrfRsr WrA WrB WrC WrD Exfil User Total 
ft cuft ft cf s cfs cfs cfs cf s cfs cf s cfs cf s cfs cfs 

0.00 0 439.00 0.00 0.00 0.000 
1.00 292 440.00 0.18 oc 0.00 0.000 
3.00 876 442.00 0.18 oc 0.00 0.000 
3.50 1,241 442.50 0.18 oc 0.00 0.000 
4.50 1,971 443.50 2.06 ic 2.05 s 2.050 



Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Pond No. 2 - Planter 2 

Pond Data 
Pond storage is based on user-defined values. 

Stage I Storage Table 
Stage {ft) Elevation {ft) Contour area {sqft) 

0.00 439.00 n/a 
1.00 440.00 n/a 
3.00 442.00 n/a 
3.50 442.50 n/a 
4.50 443.50 n/a 

Iner. Storage {cuft) 

0 
422 
843 
527 

1,054 

Total storage {cuft) 

0 
422 

1,265 
1,792 
2,846 

Culvert I Orifice Structures Weir Structures 

[A] [B] [C] 

Rise {in) = 6.00 0.00 0.00 

Span {in) = 6.00 0.00 0.00 

No. Barrels = 1 0 0 

Invert El. {ft) = 438.50 0.00 0.00 

Length {ft) = 5.00 0.00 0.00 

Slope{%) = 0.50 0.00 0.00 

N-Value = .013 .013 .013 

Orifice Coeff. = 0.60 0.60 0.60 

Multi-Stage = n/a No No 

[PrfRsr] 

0.00 

0.00 

0 

0.00 

0.00 

n/a 

n/a 

0.60 

No 

Crest Len {ft) 
Crest El. {ft) 

Weir Coeff. 
Weir Type 

Multi-Stage 

Exfil.{in/hr) 
TW Elev. {ft) 

[A] [B] 

3.14 0.00 

= 442.50 0.00 

= 3.33 3.33 

= 1 

= Yes No 

= 0.000 (by Wet area) 

= 0.00 

Friday, 07 / 8 / 2016 

[C] [D] 

0.00 0.00 

0.00 0.00 

3.33 3.33 

No No 

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s). 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA Clv B Clv C PrfRsr WrA WrB WrC WrD Exfil User Total 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 439.00 0.00 0.00 0.000 
1.00 422 440.00 0.18 oc 0.00 0.000 
3.00 1,265 442.00 0.18 oc 0.00 0.000 
3.50 1,792 442.50 0.18 oc 0.00 0.000 
4.50 2,846 443.50 2.06 ic 2.05 s 2.050 



Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Pond No. 3 - Planter 3 

Pond Data 
Pond storage is based on user-defined values. 

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) Iner. Storage (cuft) Total storage (cuft) 

0.00 439.00 n/a 0 0 
1.00 440.00 n/a 192 192 
3.00 442.00 n/a 383 575 
3.50 442.50 n/a 239 814 
4.50 443.50 n/a 479 1,293 

Culvert I Orifice Structures Weir Structures 

[AJ [BJ [CJ [PrfRsrJ [AJ [BJ [CJ [DJ 

Rise (in) = 6.00 0.00 0.00 0.00 Crest Len (ft) = 3.14 0.00 0.00 0.00 

Span (in) = 6.00 0.00 0.00 0.00 Crest El. (ft) = 442.50 0.00 0.00 0.00 

No. Barrels = 1 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33 

Invert El. (ft) = 438.50 0.00 0.00 0.00 Weir Type = 1 
Length (ft) = 5.00 0.00 0.00 0.00 Multi-Stage = Yes No No No 

Slope(%) = 0.50 0.00 0.00 n/a 

N-Value = .013 .013 .013 n/a 

Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area) 

Multi-Stage = n/a No No No TW Elev. (ft) = 0.00 

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s). 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA ClvB ClvC PrfRsr WrA WrB WrC WrD Exfil User Total 
ft cu ft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 439.00 0.00 0.00 0.000 
1.00 192 440.00 0.18 oc 0.00 0.000 
3.00 575 442.00 0.18 oc 0.00 0.000 
3.50 814 442.50 0.18 oc 0.00 0.000 
4.50 1,293 443.50 2.06 ic 2.05 s 2.050 



Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Pond No. 4 - Planter 4 

Pond Data 
Pond storage is based on user-defined values. 

Stage/ Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) 

0.00 439.00 n/a 
1.00 440.00 n/a 
3.00 442.00 n/a 
3.50 442.50 n/a 
4.50 443.50 n/a 

Culvert I Orifice Structures 

[A] [B] [C] [PrfRsr] 

Rise (in) = 6.00 0.00 0.00 0.00 

Span (in) = 6.00 0.00 0.00 0.00 

No. Barrels = 1 0 0 0 

Invert El. (ft) = 438.50 0.00 0.00 0.00 

Length (ft) = 5.00 0.00 0.00 0.00 

Slope(%) = 0.50 0.00 0.00 n/a 

N-Value = .013 .013 .013 n/a 

Orifice Coeff. = 0.60 0.60 0.60 0.60 

Multi-Stage = n/a No No No 

Iner. Storage (cuft) 

0 
192 
383 
239 
479 

Total storage (cuft) 

0 
192 
575 
814 

1,293 

Weir Structures 

Crest Len (ft) 
Crest El. (ft) 

Weir Coeff. 

Weir Type 

Multi-Stage 

Exfil.(in/hr) 
TW Elev. (ft) 

[A] [B] 

= 3.14 0.00 

= 442.50 0.00 

= 3.33 3.33 

= 1 

=Yes No 

= 0.000 (by Wet area) 

= 0.00 

Friday, 07 I 8 I 2016 

[C] [D] 

0.00 0.00 

0.00 0.00 

3.33 3.33 

No No 

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control . Weir risers checked for orifice conditions (ic) and submergence (s). 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA Clv B Clv C PrfRsr WrA WrB WrC WrD Exfil User Total 
ft cu ft ft cfs cfs cfs cfs cfs cfs cfs cf s cfs cfs cfs 

0.00 0 439.00 0.00 0.00 0.000 
1.00 192 440.00 0.18 oc 0.00 0.000 
3.00 575 442.00 0.18 oc 0.00 0.000 
3.50 814 442.50 0.18 oc 0.00 0.000 
4.50 1,293 443.50 2.06 ic 2.05 s 2.050 



Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Pond No. 5 - Planter 5 

Pond Data 
Pond storage is based on user-defined values. 

Stage I Storage Table 
Stage {ft) Elevation {ft) Contour area {sqft) Iner. Storage {cuft) Total storage {cuft) 

0.00 439.00 n/a 0 0 
1.00 440.00 n/a 115 115 
3.00 442.00 n/a 231 346 
3.50 442.50 n/a 144 490 
4.50 443.50 n/a 288 778 

Culvert I Orifice Structures Weir Structures 

[A] [B] [C] [PrfRsr] [A] [B] [C] [D] 

Rise (in) = 6.00 0.00 0.00 0.00 Crest Len {ft) = 3.14 0.00 0.00 0.00 

Span {in) = 6.00 0.00 0.00 0.00 Crest El. {ft) = 442.50 0.00 0.00 0.00 

No. Barrels = 1 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33 

Invert El . {ft) = 438.50 0.00 0.00 0.00 Weir Type = 1 

Length {ft) = 5.00 0.00 0.00 0.00 Multi-Stage = Yes No No No 

Slope{%) = 0.50 0.00 0.00 n/a 

N-Value = .013 .013 .013 n/a 

Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.{in/hr) = 0.000 (by Wet area) 

Multi-Stage = n/a No No No TW Elev. {ft) = 0.00 

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir ri sers checked for orifice conditions (ic) and submergence (s). 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA Clv B Clv C PrfRsr WrA WrB WrC WrD Exfil User Total 
ft cuft ft cf s cfs cfs cfs cfs cf s cfs cfs cf s cfs cfs 

0.00 0 439.00 0.00 0.00 0.000 
1.00 115 440.00 0.18 oc 0.00 0.000 
3.00 346 442.00 0.18 oc 0.00 0.000 
3.50 490 442.50 0.18 oc 0.00 0.000 
4.50 778 443.50 2.06 ic 2.05 s 2.050 



Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Pond No. 6 - Planter 6 

Pond Data 
Pond storage is based on user-defined values. 

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) 

0.00 439.00 n/a 
1.00 440.00 n/a 
3.00 442 .00 n/a 
3.50 442.50 n/a 
4.50 443.50 n/a 

Iner. Storage (cuft) 

0 
156 
313 
196 
391 

Total storage (cuft) 

0 
156 
469 
665 

1,056 

Culvert I Orifice Structures Weir Structures 

[AJ [BJ [CJ [PrfRsrJ [AJ [BJ 

Rise (in) = 6.00 0.00 0.00 0.00 Crest Len (ft) = 3.14 0.00 

Span (in) = 6.00 0.00 0.00 0.00 Crest El. (ft) = 442.50 0.00 

No. Barrels = 1 0 0 0 Weir Coeff. = 3.33 3.33 

Invert El. (ft) = 438.50 0.00 0.00 0.00 Weir Type = 1 

Length (ft) = 5.00 0.00 0.00 0.00 Multi-Stage = Yes No 

Slope(%) = 0.50 0.00 0.00 n/a 

N-Value = .013 .013 .013 n/a 

Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area) 

Multi-Stage = n/a No No No TW Elev. (ft) = 0.00 

Friday, 07 I 8 I 2016 

[CJ [DJ 

0.00 0.00 

0.00 0.00 

3.33 3.33 

No No 

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s). 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA Clv B Clv C PrfRsr WrA WrB WrC WrD Exfil User Total 
ft cu ft ft cfs cfs cfs cfs cf s cfs cfs cfs cf s cfs cfs 

0.00 0 439.00 0.00 0.00 0.000 
1.00 156 440.00 0.18 oc 0.00 0.000 
3.00 469 442.00 0.18 oc 0.00 0.000 
3.50 665 442.50 0.18 oc 0.00 0.000 
4.50 1,056 443.50 2.06 ic 2.05 s 2.050 



Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 

Pond No. 7 · Planter 7 

Pond Data 
Pond storage is based on user-defined values. 

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) 

0.00 439.00 n/a 
1.00 440.00 n/a 
3.00 442.00 n/a 
3.50 442.50 n/a 
4.50 443.50 n/a 

Culvert I Orifice Structures 

[A] [B] [C] [PrfRsr] 

Rise (in) = 6.00 0.00 0.00 0.00 

Span (in) = 6.00 0.00 0.00 0.00 

No. Barrels = 1 0 0 0 

Invert El. (ft) = 438.50 0.00 0.00 0.00 

Length (ft) = 5.00 0.00 0.00 0.00 

Slope(%) = 0.50 0.00 0.00 n/a 

N-Value = .013 .013 .013 n/a 

Orifice Coeff. = 0.60 0.60 0.60 0.60 

Multi-Stage = n/a No No No 

Iner. Storage (cuft) 

0 
386 
772 
483 
965 

Total storage (cuft) 

0 
386 

1, 158 
1,641 
2,606 

Weir Structures 

Crest Len (ft) 
Crest El. (ft) 

Weir Coeff. 

Weir Type 

Multi-Stage 

Exfil.(in/hr) 
TW Elev. (ft) 

[A] [B] 

= 3.14 0.00 

= 442 .50 0.00 

= 3.33 3.33 

= 1 

=Yes No 

= 0.000 (by Wet area) 

= 0.00 

Friday, 07 I 8 I 2016 

[C] [D] 

0.00 0.00 

0.00 0.00 

3.33 3.33 

No No 

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s) . 

Stage I Storage I Discharge Table 

Stage Storage Elevation ClvA Clv B Clv C PrfRsr WrA WrB WrC WrD Exfil User Total 
ft cuft ft cfs cf s cfs cfs cfs cfs cf s cf s cfs cfs cfs 

0.00 0 439.00 0.00 0.00 0.000 
1.00 386 440.00 0.18 oc 0.00 0.000 
3.00 1, 158 442 .00 0.18 oc 0.00 0.000 
3.50 1,641 442.50 0.18 oc 0.00 0.000 
4.50 2,606 443.50 2.06 ic 2.05 s 2.050 



Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Pond No. 8 - Planter 8 

Pond Data 
Pond storage is based on user-defined values. 

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) Iner. Storage (cuft) Total storage (cuft) 

0.00 439.00 n/a 0 0 
1.00 440.00 n/a 401 401 
3.00 442.00 n/a 801 1,202 
3.50 442.50 n/a 501 1,703 
4.50 443.50 n/a 1,002 2,705 

Culvert I Orifice Structures Weir Structures 

[A] [B] [C] [PrfRsr] [A] [B] [C] [D] 

Rise (in) 6.00 0.00 0.00 0.00 Crest Len (ft) = 3.14 0.00 0.00 0.00 

Span (in) = 6.00 0.00 0.00 0.00 Crest El. (ft) = 442.50 0.00 0.00 0.00 

No. Barrels = 1 0 0 0 WeirCoeff. = 3.33 3.33 3.33 3.33 

Invert El. (ft) = 438.50 0.00 0.00 0.00 Weir Type = 1 

Length (ft) = 5.00 0.00 0.00 0.00 Multi-Stage = Yes No No No 

Slope(%) = 0.50 0.00 0.00 n/a 

N-Value = .013 .013 .013 n/a 

Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area) 

Multi-Stage = n/a No No No TW Elev. (ft) = 0.00 

Note: Culvert/Ori fice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s). 

Stage I Storage I Discharge Table 
Stage Storage Elevation ClvA Clv B Clv C PrfRsr WrA WrB WrC WrD Exfil User Total 
ft cuft ft cf s cfs cfs cf s cfs cf s cf s cf s cfs cfs cfs 

0.00 0 439.00 0.00 0.00 0.000 
1.00 401 440.00 0.18 oc 0.00 0.000 
3.00 1,202 442.00 0.18 oc 0.00 0.000 
3.50 1,703 442.50 0.18 oc 0.00 0.000 
4.50 2,705 443.50 2.06 ic 2.05 s 2.050 



II. APPENDIX 

F. HYDROFLOW RAINFALL REPORT 



Hydraflow Rainfall Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2016 by Autodesk, Inc. v10.5 Friday, 07 I 8 I 2016 

Return Intensity-Duration-Frequency Equation Coefficients {FHA) 
Period 

{Yrs) B D E {N/A) 

1 0.0000 0.0000 0.0000 --------

2 69.8703 13.1000 0.8658 --------

3 0.0000 0.0000 0.0000 --------

5 79.2597 14.6000 0.8369 --------

10 88.2351 15.5000 0.8279 --------

25 102.6072 16.5000 0.8217 --------

50 114.8193 17.2000 0.8199 --------

100 127.1596 17.8000 0.8186 --------

File name: SampleFHA. idf 

Intensity= BI (Tc+ D)AE 

Return Intensity Values {in/hr) 
Period 

{Yrs) 5min 10 15 20 25 30 35 40 45 50 55 60 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 5.69 4.61 3.89 3.38 2.99 2.69 2.44 2.24 2.07 1.93 1.81 1.70 

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5 6.57 5.43 4.65 4 .08 3.65 3.30 3.02 2.79 2.59 2.42 2.27 2.15 

10 7.24 6.04 5.21 4 .59 4.12 3.74 3.43 3.17 2.95 2.77 2.60 2.46 

25 8.25 6.95 6.03 5.34 4.80 4.38 4.02 3.73 3.48 3.26 3.07 2.91 

50 9.04 7.65 6.66 5.92 5.34 4.87 4.49 4 .16 3.88 3.65 3.44 3.25 

100 9.83 8.36 7.30 6.50 5.87 5.36 4.94 4.59 4.29 4 .03 3.80 3.60 

Tc =time in minutes. Values may exceed 60. 

icip. file name: \\V SERVER\P . \2015\15002779A\P A ro1ects roiect In ormation \S \A WM nne Arundel Rain all Depths .pep 

Rainfall Precipitation Table (in) 
Storm 
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr 

SCS 24-hour 2.60 3.20 0.00 0.00 5.10 0.00 0.00 7.20 

SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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NEIGHBORHOOD FOUR LANO USE Pl.All 1997 CITY OF GAl™ERSSURG 

The Lakelands property, consisting of 296 acres within this study area, and the remaining 
vacant land at Kentlands, were recently the subject of a planning charrette sponsored jointly by the 
two property owners. It culminated in a second traditional neighborhood plan for the study area 
linking Kentlands and the future Lakelands. A rezoning application has been submitted by the 
developers of Lakelands seeking the Mixed Use Development (MXD) Zone, which is consistent with 
the land uses proposed in this land use plan. The rezoning application will be reviewed 
simultaneously with this plan so that both will be consistent with one another. 

Housing densities, number of units and mix for this study area are discussed in the 
introduction of this neighborhood land use plan. 

The remainder of the study area consists of the Orchards townhouse development and the 
Potomac Valley shopping center, both integral components of the neighborhood. Transportation 
improvements are being made in the study area, which include the w idening of Maryland Route 12 4 
to four lanes. Maryland Route 28 is being designed for widening to four lanes as well. New roads 
within the Lakelands and the planned Shady Grove-Clarksburg T ransitway will also improve the area 
transportation system and are reflected on the Transportation Element of the Master Plan. 

Land use options, identified by map designation numbers on the Neighborhood Four Study 
Area 4 map on page 17, and listed in the accompanying chart beginning on page 28, are described 
as follows: 

Land Use O ptions 

Redesignateapproximately 124 acres of the former National Geographic Society property 
now known as Lakelands (82 acres) and Manor Care, Inc. property (36 acres), and Kentlands 
(6 acres) currently zoned R-A, E-1, and 1-3, from open space and industrial-research-office 
to all open space (Map Designation 1 7). This designation consists of the floodplain, 
wetlands, streams, lakes, and their buffers, required to be preserved by the City's 
Environmental Standards, and shown on the Natural Resource Inventory for the Lakelands 
and Manor Care properties. Included are Lakes Nirvana, Placid, and Varuna, and the 
Muddy Branch stream and its tributaries. It also includes the open space on the Manor Care 
property that exists between lake Inspiration and Maryland Route 28. All of the open space 
areas designated herein may be used to fulfill the open space requirements of the MXD 
zone. Retention of this open space will create a green corridor that will act as a wildlife 
refuge and public open space amenity and is planned as a greenway in the Sensitive Areas 
Master Plan for the City. It is intended to include a major greenway trail system that will 
have connections to the surrounding neighborhoods of Washingtonian Woods, The 
Woods at Muddy Branch, Westleigh, Kentlands, and the planned lakelands community 
and Manor Care Inc. Campus on the former National Geographic Society property. This 
trail and bikeway network is shown on the Greenways Map within the Sensitive Areas 
Master Plan and provides the beginning of a regional bikeway through the Muddy Branch 
Greenway leading to the C&O Canal National Park along the Potomac River. Creative 
mechanisms for ownership and maintenance of the Lakeland portion of this land will be 
evaluated at the SOP level. 

Land Use and Zoning Actions: 

Adopted open space land use designation 
Property rezoned to MXO 
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CITY Of GAmlBIS8UAG 

ml Redesignate approximately 158 acres of the former National Geographic property (Lakelands) 
currently zoned 1-3 from industrial-research-office to mixed residential (Map Designation 
18). This includes the developable portions of the following parcels: Pl 26, P222, P342, part 
of P426, part of P465, P435, and P840. This is consistent with the plan emanating from the 
March 1996 Charrette for Kentlands and Lakelands which proposes a mixed-use traditional 
neighborhood development on this site including residences and complimentary non
residential uses (e.g., restaurants, "corner store,• day care, etc.). The plan includes a grid 
system of narrow streets designed to create a traditional neighborhood that allows for 
slower moving traffic and more importance given to the pedestrian. The plan also includes 
public spaces in the form of parks, squares, and plazas located prominently in the 
community. The streets will be of a higher quality with sidewalks and street trees, and 
garages will be, for the most part, located along alleys to the rear of the lots. The extension 
of public roads into the site are proposed from Maryland Route 28 through the 98-acre 
Manor Care property, which includes the former National Geographic Society office 
building and warehouse; from various neighborhoods in Kentlands; and directly from Great 
Seneca Highway across the Lake Varuna dam. This area will also include a bikeway 
connection from the Lake District area of Kentlands to the Muddy Branch stream valley, 
which is shown on the charrette plan and the Greenways portion of the Sensitive Areas 
Master Plan. As was previously mentioned, the zoning for this area has been requested 
by the property owner via a rezoning application for the Mixed Use Development (MXD) 
Zone. It is important that this area have a variable mix of unit and lot types throughout The 
housing in this portion of Lakelands in conjunction with the unit totals from the Gatehouse 
area shall have a target percentage of 50 percent single-family detached. 

land Use and Zoning Actions: 

Adopted mixed residential land use designation 
Property rezoned to MXD 

ml Redesignate the Parcel N663, containing the Manor Care, Inc. main headquarters building 
and warehouse, currently zoned 1-3, from industrial-research-office to commercial-indus
trial-research-office (Map Designation 19), which will allow the property owner to submit 
a rezoning application for the MXD zone. This designation and ultimate mixed-use zoning 
will allow for greater flexibility in expectation of the future expansion of this corporate office 
park. Manor Care is expected to add approximately 800,000 to 1 million square feet of 
office space. Given the environmental sensitivity of the property, due to the existence of 
lakes, streams and mature forest, the ultimate flexibility in siting additional buildings and 
parking is desirable. The existing westerly access to the site, which has recently been 
signalized at Maryland Route 28, is the most logical choice for the proposed public road 
that will provide a linkage between this property and the Lakelands. The existing road 
extends from Maryland Route 28 to the rear of the site and may need only minor 
modifications to meet the design standards for a public street, subject to review by the City 
Department of Public Works and Engineering. Commitment to its dedication will be 
necessary prior to future expansion of office space on the si te pursuant to the staging 
requirements contained herein. Dedication for the widening of Maryland Route 28 by 
Maryland State Highway Administration is also necessary in order to complete that road 
improvement project. The planting of street trees, at 30-foot intervals along widened 
Maryland Route 28, is strongly recommended along the entire City boundary from Muddy 
Branch Road to Quince Orchard Road, both within an adequate planting strip between the 
sidewalk and curb and within the proposed median as well. Manor Care, Inc. has recently 
added over 800 parking spaces to accommodate their employees within the existing office 
structure. Any future expansion of their office space should include a reduction in single
occupancy vehicle trips with one or more of the following: the use of van-pools, shuttle 
buses. and ride-sharing programs that will have direct linkages to existing and planned 
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NEIGHBORHOOD FOUR I.MO USE PWl 1997 

transportation nodes. The addition of more surface parking spaces is strongly discouraged 
due to the environmental sensitivity of the property and to reduce levels of air pollution 
caused by automobiles. 

Land Use and Zoning Actions: 

Adopted commercial-industrial-research-office land use designation 
Property rezoned to M XD 

Et!] Redesignate Part of parcel P426, located between the Kentlands and the westerly entrance 
to the Manor Care, Inc. property, but existing as a portion of the Lakelands property, from 
industrial-research-office to low-medium density residential (Map Designation 20). This 
approximately 6-acre parcel, currently zoned E-1, wraps around Lake N irvana and is suitable 
for residential development at a density and design similar to that of the abutting Kentlands 
homes. In fact, the March 1996 Charrette for the property proposed development of that 
type as an extension of the Kentlands development with access solely from within 
Kentlands. This plan strongly supports that concept but does not rule out the possibility of 
gaining access from the future public street that will extend through the Manor Care 
property. This site is also slated to have a bikeway that will provide a connection from 
Inspiration Lake in Kentlands to the Manor Care, Inc. property. 

Land Use and Zoning Actions: 

Adopted low-medium density residential land use designation 
Property rezoned to MXD 

Retain the designation of approximately 13 acres of the former National Geographic Property 
(Lakelands}, with frontage and access along Great Seneca Highway, as industrial-research
office/residentiaJ (Map Designation 21 }. _Any residential development proposal should indude 
mitigation of the noise emanating from Great Seneca Highway pursuant to the newly adopted 
Noise Abatement Guidelines. The developable area should be limited to 7-8 acres. The future 
development of the property, currently zoned E-1, should be developed under the MXD zone 
to allow for the best possible site layout Tree preservation is very important as the site contains 
many mature specimen trees. Trees and forest area should be preserved at a minimum to the 
"break even" point for this parcel alone as established in the City's Forest Conservation 
Ordinance. Areas along the highway and the adjacent Washingtonian Woods community 
should be the priority location for this tree preservation and parking lots should be placed behind 
the building, if possible, or at a minimum screened from view. An expert urban forester should 
be utilized to assist in the site design and layout in order to achieve this goal. 

Land Use and Zoning Actions: 

Adopted industrial-research-<>ffice/ residentiaJ land use designation 
Property rezoned to M XD 

E!J Redesignate the developable portion of parcel N862, consisting of 10.2 acres and currently 
zoned MXD, from commercial/industrial-research-office to high densi ty residentialfindustrial
research-office (Map Designation 22). The property is located adjacent to Great Seneca 
Highway and is within the Kentlands development having access from Kentlands Boulevard. 
Noise from the highway is also a problem for this site in terms of development with a residential 
land use unless multi-family units are used which can mitigate the interior noise (inside of the 
buildings) and use the buildings themselves to block the exterior noise. Ideally, the site could 
develop as a mix of office and residential units with the parking hidden from the surrounding 
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streets by fronting buildings on the street It is one of the last parcels within Kentlands that can 
be left available for future office development thus having a more positive impad on the City's 
tax base than residential development This parcel is also very visible from other parts of the 
neighborhood especially from Great Seneca Highway, Quince Orchard Park, from distant 
Muddy Branch Road, and from within the future Lakelands community. Both the views of the 
site and from the site must be considered when planning the property- thus the architedural 
nature of the buildings are also very important A focal point should be provided in the form 
of a bell-tower, dock-tower, or public art and placed at the corner of Great Seneca Highway and 
Kentlands Boulevard. 

Land Use and Zoning Actions: 

Adopted high density residentiaJ/industrial-research-<>ffice land use designation 
Zoning remains MXD 

Efl Redesignate approximately 52 acres of property existing as a portion of the former National 
Geographic Society property (parcel P 1 2 6 ), and as a portion of the former Midtown area within 
Kentlands from commercial-Office-residential and industrial-research-Office to all commercial
office-residential(Map Designation 23). Thus the area, currently zoned MXD and 1-3, spans the 
common boundary between these two adjacent properties and is proposed to contain the 
"Town Center" for both the Kentlands and future L.akelands communities. The plan emanating 
from the March 1996 Charrette for Kentlands and L.akelands proposed a mixed use, destination
entertainmeni area, focused around a town square and developed under the MXD zone. This 
concept indudes the original "Main Streer vision that was part of the plan for Kentlands induding 
"live-work" units. The design of the retail component should not predude future retrofitting of 
the site with additional buildings and strudured parking in the parking lots. Therefore, utilities 
will have to be located within drive aisles to allow for this. The residential component of this 
area should be of the highest density possible while maintaining the high level of urbanism 
achieved by the plan created at the March 1996 charette. The dwelling units of this portion of 
Lakelands can be exduded from the density and mix requirements on the balance of the 
property. The Shady Grove-Clarksburg Transitway is currently planned to extend from the 
Shady Grove Metro station to Clarksburg, Maryland, and travel through Gaithersburg along 
Great Seneca Highway and Maryland Route 124. The alignment currently is shown to be on 
the northeast side of Great Seneca Highway, then passing through the Quince Orchard Park 
community where a transit station is planned. During the charrette for Lakelands and Ken ti ands, 
the alignment was proposed to shift and move through the L.akelands and Kentlands site with 
stops at key points around the Htown center" area. It is proposed to enter the Lakelands/ 
Kentlands site along Kentlands Boulevard and then return to the adopted alignment. The final 
alignment will be refleded on the Transportation Element of the Master Plan. Continued 
coordination on the exad alignment is necessary as the Town Center SOP is reviewed. 

Land Use and Zoning Actions: 

Adopted commerciak>ffice-residential land use designation 
Zoning remains MXD 

~ Redesignate approximately 10 acres of land, currently zoned 1-3 and existing within the 
Lakelands property adjacent to the Old Farm neighborhood of Kentlands and the Manor 
Care, Inc. property, from industrial-research-office to institutional (Map Designation 24). 
This site is to be reserved for a future park/ school site serving the surrounding population. 
Until it is needed by the Montgomery County Public Schools (MCPS), it is to be developed 
as an active recreational park owned and maintained by the City of Gaithersburg. The 
developer of Lakelands is encouraged to dedicate property toward this site. 
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Land Use and Zoning Actions: 

Adopted institutional land use designation 
Property rezoned to MXD 

CITY Of GAmlERSSllRG 

Redesignate approximately 10 acres of land, currently zoned 1-3 and existing within the 
Lakelands property adjacent to Map Designation 24 from industrial-research-office to 
institutional/mixed residential. This land is the additional 10 acres needed for park/school 
site. 

Land Use and Zoning Actions: 

Adopted institutional/mixed residential land use designation 
Property rezoned to MXD 

FE Retain the designation of approximately 47 acres of land, currently zoned MXD, and 
consisting of the Kentlands Square Shopping Center and surrounding commercial develop
ment, as commercial-industrial-research-office (Map Designation 26). It is intended that 
this property retain the MXD zoning to allow for the future redevelopment of the blocks of 
parking within the shopping center and surrounding commercial development Develop
ment of the vacant land within this map designation should conform to the "urbanism" 
principles established on the plan developed at the March 1996 Charrette for Kentlands/ 
Lakelands. This includes providing buildings that front on the street with parking in the rear 
which will create a higher quality public space between opposing buildings that face the 
street. 

Land Use and Zoning Actions: 

Adopted commercial-industrial-research-office land use designation 
Zoning remains MXD 

Redesignate approximately 14 acres of land that exist as the Beacon Place Apartments, 
Copperfield Crossing Condominiums, and several open space parcels from commercial/ 
industrial-research-office to high density residential (Map Designation 27) to be more 
consistent with the actual land uses. This property can retain its MXD zoning. 

Land Use and Zoning Actions: 

Adopted high density residential land use designation 
Zoning remains MXD 

EEJ Redesignate the majority of the Kentlands development, including the Hill District, Lake 
Districts, Gatehouse District, Old Farm District and civic uses such as the church, day care, 
general store, village green, and the historically significant mansion, barn, and firehouse 
from open space, mixed residential, commercial-oftice-residential and institutional to all 
mixed residential (Map Designation 28) to more accurately reflect the actual boundaries 
of these land uses within the development. This area will retain its MXD zoning. 

Land Use and Zoning Actions: 

Adopted mixed residential land use designation 
Zoning remains MXD 
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~ Redesignate the approximately 47 acres of lakes, wellands, and parks within Kentlands 
from open space, mixed residential, and commercial-office-residential to all open space 
(Map Designation 29) to more accurately reflect the actual land use established in the 
development of Kentlands. This area will retain its MXD zoning. 

land Use and Zoning Actions: 

Adopted open space land use designation 
Zoning remains MXD 

~ Redesign ate the 13-acre Rachel Carson Elementary School site from institutional and mixed 
residential to all institutional (Map Designation 30) to more accurately reflect the actual 
development boundaries of the site. This area will retain its MXD zoning. 
Land Use and Zoning Actions: 

Adopted institutional land use designation 
Zoning remains MXD 

m Redesignate approximately 9 acres of land in Kentlands, known as Retail Section 3 from 
commercial/industrial-research-office to commercial-industrial-research-office {Map Des
ignation 31 ). 

Land Use and Zoning Actions: 

Adopted to commercial-industrial-research-office land use designation 
Zoning remains MXD 

CURRENT AND PROJECTED POPULATION 
FOR STUDY AREA 4 

Population 

Housing Units 
Single-Family Detached 
Single-Family Attached 
Apartments 
Cottages 

TOTAL 

School-Age Children 
K-5 
6-8 
9· 12 

TOTAL 

Current Estimated 
3490 

Existing 
362 
452 
468 

27 
1309 

Current Estimated 
323 
114 
118 
555 
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Projected Future 
3982+Lakelands 

Future 
486+Lakelands 
4 5 5+Lakelands 
468+Lakelands 
120+Lakelands 

1529+Lakelands 

Projected Future 
687+Lakelands 
138+Lakelands 
l 47+lakelands 
972+Lakelands 
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CURRENT AND PROJECTED POPULATION 
FOR NEIGHBORHOOD FOUR 

Current Estimated Projected Future 

Population 7031 9873+Lakelands 

Housing Units Existing Future 

Single-Family Detached 929 l 464+Lakelands 

Single-Family Attached 846 1048+Lakelands 

Apartments 752 973+Lakelands 

Cottages 27 120+Lakelands 

TOTAL 2554 3605+Lakelands 

School-Age Children Current Estimated Projected Future 

K-5 683 1290+Lakelands 

6-8 248 362+Lakelands 
9-12 269 403+Lakelands 

TOTAL 1200 2055+Lakelands 
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STAGING PLAN 

Many of the following staging elemenrs will be adopted in greater detail pursuant to future 
agreementS between the City and the property owners involved. These stages are not intended to 
require development in a chronological fashion according to each stage rather, they are geographic 
sections of future development that are tied to specific transportation-related improvements. The 
exception is Stage 1, which is the area required to be submiued first Subsequent stages can be 
developed in any order. 

STAGE 1 

Schematic Development Plan (SOP) for Kentlands/ Lakelands Town Center, KentJands Section 3 
and 4 and surrounding high density residential 

This must be the first SOP submitted for both Kentlands and Lakelands and must as a 
minimum include the "Town Center.' Access from Great Seneca Highway across the dam 
road must be provided within the SOP submission. 

The provision for the transitway, within this portion of the Lakelands/ Kentlands, is to be 
made part and parcel of the SOP. Construction of any bus shelters required through staff 
review of the SOP shall be completed prior to release of bonds for each phase of the SOP. 

Payment of an amount agreed upon by the Gty and developers of Kentlands and Lakelands, 
related to the cost of Great Seneca Highway widening, shall be made along with each 
building permit and may be prorated over the entire development of both Lakelands and 
Kentlands. The City will use the funds for improving the Ride-On Bus system in coordination 
with Montgomery County and as funding for the future Corridor Cities Transitway or other 
transportation related improvements. 

An additional payment, in an amount agreed upon by the City, related to intersection 
improvements for Muddy Branch at Great Seneca Highway, Sam Eig at Great Seneca 
Highway, Kentlands Boulevard at Great Seneca Highway, and Route 28 at Muddy Branch 
is also required along with the issuance of building permits for both Kentlands and 
Lakelands. These improvements are to be coordinated with the improvements required of 
Johns Hopkins University at the same intersections. In lieu of making the intersection 
improvement payment. the developers of Kentlands and Lakelands may make the 
improvements privately within a time frame agreed upon by the City. 

A plan for the planting of street trees along the Great Seneca Highway frontages of both 
Kentlands and Lakelands must be submitted. The planting of the trees is required by each 
respective developer along the limits of their frontage during the first available planting 
season after the issuance of the 1 OOth residential occupancy permit within each 
development related to this stage. 

Improvements to Kentlands Boulevard, pursuant to a plan approved by the City in 
conjunction with the SOP in this stage, are to be completed by the developers of Kentlands 
prior to the release of bonds for the Town Center portion of the SOP. 

The design of a new bus shelter prototype and an overall plan identifying locations of 
shelters must also be submitted and approved in this stage. 
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STAGE 2 

A site plan for additional office space at the Manor Care site in excess of 50,000 square feet but 
not to exceed 150,000 (likely to be an addition to the existing building) 

Dedication of a right-of-way extending from the Lakelands property to Maryland Route 28 
along the alignment of the westerly access road over the existing dam, which currently is 
signalized at Maryland Route 28, must have been recorded prior to the approval of plans 
for this stage, or an agreement to dedicate must have been executed with the City. 

A Wildlife Habitat Enhancement, Bikeways and Nature Trails plan that connects to the 
system of trails on adjacent properties must be submitted. 

Dedication of any needed right-of-way for the widening of Maryland Route 28 is required 
when requested by Maryland State Highway Administration. 

STAGE 3 

SDP's for Gatehouse addition, NIKE site (Map Designation 8) and Eagles Head (Map 
Designation 10) and Map Designation 21, all within Lakelands 

Dedication of and improvements to Conservation lane, through Izaak Walton League is 
required in conjunction with an SOP that includes the Eagles head (Map Designation 1 O). 

Payment toward cost of Great Seneca Highway widening is required along with issuance of 
building permits. 

Construction of any bus shelters required by the City in conjunction with this portion of 
lakelands must be completed prior to the issuance of any occupancy permits. 

A Wildlife Habitat Enhancement, Bikeways and Nature Trails plan for all of Lakelands must be 
submitted and approved with any SOP in this stage. Payment of funds, in an amount agreed 
to between the City and the developer, to act as "seed money'' for the maintenance of the 
entire open space system within Lakelands is required if the property is not to be maintained 
by the Lakelands HOA. 

Major recreational amenities provided by the developer of Lakelands are to be in place prior 
to the issuance of a permit for the seven-hundredth dwelling unit within Lakelands, excluding 
portions that will provide separate recreational facilities. 
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STAGE4 

Additional SDP's for the balance of Lakelands 

Payment must be made toward the cost of Great Seneca Highway widening along with 
building permits. 

The SOP that includes the identified park/ school site is to include conveyance of 10 acres 
to the City for use as a Park/School site. Conveyance to the Montgomery County Board of 
Education will occur at a time determined appropriate by the City. Any excess acreage, not 
needed by the Board will be retained by the City as parkland for use by all City residents. 

Along with the first SOP in this stage, the dedication of a public road through Manor Care, 
which will include any necessary improvements or maintenance done to the road and dam 
as required by the City, must be made. The Manor Care road connecting to Maryland Route 
28, providing access to the park/school site from Maryland Route 28, must be open to traffic 
and must be completed prior to the issuance of the 1 OOth occupancy permit within this 
stage of Lakelands. The road shall be connected to the Lakelands road network prior to 
issuance of building permits for the second half of this stage. 

The construction of bus shelters within the first half of this stage is also required pursuant to 
the approved SOP prior to issuance of building permits for the second half of this stage. 

The implementation of the Wildlife Habitat Enhancement, Bikeways and Nature trail plan 
must be complete prior to the issuance of permits for the second half of this stage of 
Lakelands. 

STAGE 5 

Additional office buildings at Manor Care (over and above the first 150,000 square feet of 
additional space) 

A traffic study must be submitted demonstrating the impact of development on the 
surrounding road network, including Great Seneca Highway, Maryland Route 28, and 
Muddy Branch Road. A plan for reducing single-occupancy vehicle trips with the use of 
one or more of the following: van-pools, shuttle busses, and ride-sharing programs that will 
have direct linkages to transportation nodes must also be submitted. 

The implementation of the Wildlife Habitat Enhancement, Bikeways and Nature trail plan 
must be complete prior to the issuance of occupancy permits within this stage. 

The widening of Maryland Route 28 between Maryland Route 124 and Key West Avenue 
to four lanes must also be under construdion prior to the occupancy of any new office 
space within this stage. 
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SPECIAL STUDY AREA 8:  
UPTONS/BOSTON MARKET SITE 
 

 
 
Approximate Total Area:   7.55 Acres 
Existing Land Use:   Retail-Commercial 
Current Land Use Designation:  Commercial/Industrial-Research-Office 
Current Zoning:    MXD (Mixed Use Development) 
 
TAX MAP REFERENCE: 
 
Parcels E, H, I (eye), and J Block Q Kentlands 
 
 

 

Joint Hearing - MCC & PC  
 SDP-7362-2016

Exhibit #32

 

Joint Hearing - MCC & PC  
 SDP-7362-2016

Exhibit #30



Master Plan: Land Use Plan, April 6, 2004 
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LOCATION: 
 

The study area is located south of Quince Orchard Road, between Booth 
Street and Great Seneca Highway in the Kentlands development.  The study area is 
accessed via Quince Orchard Road and Booth Street. 
 
BACKGROUND: 
 

The Upton’s and Boston Market Special Study Area consists of two parcels, 
Parcel H and Parcel I, which are located in the Mixed Use Development (MXD) Zone 
in the Kentlands development.  The properties involve two vacant buildings, the 
Uptons retail building and a Boston Market restaurant building.  Both have been 
vacant since 1999.  A Schematic Development Plan application for mixed land use 
was received on July 30, 2001 for a 350 unit residential development on Parcel H 
with 84,406 sq. ft. of green area, and approximately 3,000 sq, ft. of retail commercial 
land use.   
 
EXISTING LAND USE/PHYSICAL CHARACTERISTICS: 
 

 
 
The study area consists of one vacant retail building on Parcel H (Uptons) 

and one vacant restaurant on Parcel I (Boston Market).  The surface area around 
the buildings is covered by a large parking lot and minimally landscaped islands. A 
landscaped buffer borders the study area along Quince Orchard Road and along 

Parcel H 

Parcel I
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Great Seneca Highway.  There are no significant surface features and the study 
area slopes gently towards Quince Orchard Road.  An additional landscaped berm 
separates the study area from the K-Mart and Giant stores located in Kentlands 
Square. 
 

The designated land use for the entire study area is commercial-industrial-
research-office. Nearby land uses include Kentlands residential and Kentlands 
Square Retail Center.   Residential developments are located to the west of the 
study area on Quince Orchard Road.  Office land uses are located to the northeast 
of the study area, and these office uses are part of the Quince Orchard Park 
development.   
 
SPECIAL STUDY AREA REVIEW 
 

The City of Gaithersburg held a Stakeholders Meeting on May 8, 2002 for the 
Uptons and Boston Market parcels as part of the Master Plan update process. The 
stakeholders were informed of their role in shaping the future of Kentlands, and they 
were requested to provide information on how the Uptons/Boston Market site could 
change and improve.  The stakeholders were asked to consider what are the most 
economically and socially beneficial land use alternatives for the study area.  They 
were also asked to provide insight into the challenges and opportunities for 
addressing growth and change in the area.   
 
 The stakeholders were presented with several land use options and spent 
time brainstorming additional land use options.  The land use options were reduced 
to three preferred options: 1. Mixed; 2. Educational, and 3. Recreational 
 
PROPOSED LAND USE OPTIONS 
 

The three preferred options were presented to the Mayor and City Council 
and Planning Commission during a public work session on May 28, 2002.  The 
Mayor and City Council endorsed a mixed land use option for the study area.   
 
SUBSEQUENT LAND USE DECISIONS 
 

A Schematic Development Plan for a mixed use development was approved 
by the Mayor and City Council for the study area on July 15, 2002 (Resolution R-77-
02) for 307 residential apartments; 13,193 sq. ft. of commercial/office space; 1,500 
sq. ft. of leasing office; 5,413 sq. ft. of clubhouse amenity space; a 6.5 level parking 
garage; and a 30,000 sq. ft. office building.  Final site plans for both Parcels H & I 
are approved. 
 

Land Use and Zoning Action 
 -Designate as Commercial-Office-Residential 
 -Zoning remains MXD (Mixed Use Development). 
 



Master Plan: Land Use Plan, April 6, 2004 
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