CITY OF ALBUQUERQUE

PLANNING DEPARTMENT - Development Review Services

November 26, 2014

Jeffrey G. Mortensen, P.E. Richard J. Berry, Mayor
High Mesa Consulting Group

6010-B Midway Park Blvd NE

Albuquerque, NM 87109

RE: Hotel Old Town — 2000 Bellamah Ave. NW
Grading and Drainage Plan
Engineer’s Stamp Date 10-28-2014 (File: J13D066)

Dear Mr. Mortensen:

Based upon the information provided in your submittal received 11-7-14, the above
referenced plans are approved for Building Permit and SO-19 Permit with the following
condition

e aFlood Plain Permit be obtained prior to construction.

Please attach a copy of this approved plan to the construction sets prior to sign-off by
POB Hydrology. Prior to Certificate of Occupancy release, Engineer Certification per the DPM
ox 1293 ; . .
checklist will be required.
A separate SO-19 permit is required for construction within City ROW. A copy of this
Albuquerque approval letter must be on hand when applying for the excavation/barricading permit. The
work in the City ROW must be inspected and accepted. Contractor must contact Jason
Rodriguez at 235-8016 and Construction Coordination at 924-3416 to schedule an

New Mexico 87103 1nspection.

If you have any questions, you can contact me at 924-3695.
www.cabq.gov

Sincerely,

Rita Harmon, P.E.
Senior Engineer, Planning Dept.
Development Review Services

Orig: Drainage file
c.pdf via Email: Recipient, Monica Ortiz, Jason Rodriguez and Antoinette Baldonado
(DMD)
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DRAINAGE PLAN

11:26 am

Plot Time:

P:\DATA\2014.032.1\ENG\ [ Plot Date: [10-28—2014

File Path

File Name: 140321_C-103.DWG

. INTRODUCTION AND EXECUTIVE SUMMARY

THIS PROJECT, LOCATED WITHIN THE OLD TOWN AREA OF ALBUQUERQUE, REPRESENTS A MODIFICATION TO AN EXISTING SITE WITHIN AN INFILL AREA. THE EXISTING SITE IS
DEVELOPED AS THE SHERATON OLD TOWN COMPLEX THAT INCLUDES THE EXISTING HOTEL BUILDING AND ASSOCIATED SITE IMPROVEMENTS. A NEW HOTEL BUILDING WITH ASSOCIATED
LANDSCAPED AND PAVING IMPROVEMENTS IS PROPOSED IN THE NORTHEAST CORNER OF THE SITE. THE DRAINAGE CONCEPT FOR THIS PROJECT WILL BE TO LIMIT DISCHARGE FROM
THE SITE TO THE ALLOWABLE DISCHARGE RATE AS DEFINED IN THE APPROVED 2014 DRAINAGE MASTER PLAN, AS WELL AS CAPTURE ONSITE THE FIRST FLUSH OF RUNOFF FROM
THE NEW IMPERVIOUS IMPROVEMENTS. THIS WILL BE DONE VIA ONSITE WATER HARVESTING, DETENTION PONDING, AND INSTALLATION OF CISTERNS TO CAPTURE ROOF RUNOFF FROM
THE NEW HOTEL.

THIS SUBMITTAL IS MADE IN SUPPORT OF BUILDING PERMIT APPROVAL WITHIN THE JURISDICTION OF THE CITY OF ALBUQUERQUE.
il. PROJECT DESCRIPTION

AS SHOWN BY THE VICINITY MAP, THE SITE IS LOCATED AT THE SOUTHEAST CORNER OF THE INTERSECTION OF RIO GRANDE BLVD NW AND BELLAMAH AVE NW. THE SITE IS
DEVELOPED AS A HOTEL WITH CONVENTION SPACE, ASSOCIATED PAVED PARKING AND LANDSCAPING. THE NORTHEAST CORNER OF THE SITE IS CURRENTLY VACANT, WITH
DEVELOPMENT PROPOSED AT THIS TIME. THE CURRENT LEGAL DESCRIPTION IS TRACTS A, B AND D, SHERATON OLD TOWN INN COMPLEX. AS SHOWN BY PANEL 331 OF 825 OF
THE NATIONAL FLOOD INSURANCE PROGRAM FLOOD INSURANCE RATE MAPS PUBLISHED BY FEMA FOR BERNALILLO COUNTY, NEW MEXICO, REVISED AUGUST 16, 2012, THE
SOUTHEAST CORNER OF THE SITE LIES WITHIN A DESIGNATED FLOOD HAZARD ZONE. THE FLOOD HAZARD ZONE HAS BEEN IDENTIFIED AS AN AH ZONE WITH A CORRESPONDING
FLOOD ELEVATION OF 4859. IN RECOGNITION OF THIS FLOODPLAIN, THE FINISHED FLOOR OF THE PROPOSED HOTEL BUILDING AND ALL SUBSEQUENT OCCUPIED STRUCTURES WILL
BE ESTABLISHED AT A MINIMUM OF ONE FOOT ABOVE THE CORRESPONDING FLOOD ZONE ELEVATION.

lil. BACKGROUND DOCUMENTS
THE PREPARATION OF THIS PLAN RELIED UPON THE FOLLOWING DOCUMENTS AND ACTIVITIES:

» DRAINAGE MASTER PLAN FOR SHERATON OLD TOWN PREPARED BY HIGH MESA CONSULTING GROUP, NMPE 8547, DATED 06-23-2014. THE 2014 DMP ESTABLISHED THE
DRAINAGE BASINS FOR THE PROPOSED DEVELOPMENT OF THE SITE, AS WELL AS DRAINAGE AND STORMWATER CONTROL GUIDELINES AND CRITERIA FOR PROPOSED DEVELOPMENT
OF THE SITE.

+ TOPOGRAPHIC SURVEY PREPARED BY HIGH MESA CONSULTING GROUP (NMPS 11184) DATED 11-06-2013. THIS REFERENCED SURVEY PROVIDES THE BASIS FOR THE
EXISTING CONDITIONS OF THE PROJECT SITE (TRACTS A, B AND D).

[V. EXISTING CONDITIONS

THE PROJECT SITE CONSISTS OF THE NORTHEASTERN PORTION OF THE HOTEL SITE. A LARGE MAJORITY OF THE PROJECT SITE IS VACANT, WITH MINIMAL VEGETATION. THE DEVELOPED
PORTIONS OF THE SITE CONSIST OF AN OQUTDOOR POOL AND DECK, ALONG WITH THE EAST END OF THE PAVED PARKING LOT NORTH OF THE HOTEL.  THE PROJECT SITE IS
CHARACTERIZED BY 3 DRAINAGE BASINS, BASINS B, E, AND F.

A. BASIN B IS GENERALLY CHARACTERIZED BY THE CENTRAL PORTION OF THE OVERALL SITE. THIS BASIN CONSISTS OF THE HOTEL COURTYARD, SWIMMING POOL AND DECK
AREA, AND UNDEVELOPED VACANT AREA IMMEDIATELY ADJACENT TO THE POOL. THE BASIN GENERALLY DRAINS WEST TO EAST, FLOWING TO AN EXISTING DETENTION POND THAT
DISCHARGES VIA 4" DIAMETER CURB PENETRATION TO 20TH STREET NW. THE EXISTING DETENTION POND AND CURB PENETRATION HAVE MINIMAL CAPACITY COMPARED TO THE
BASIN RUNOFF GENERATED, AND APPEAR TO PROVIDE NEGLIGIBLE PONDING AND CONTROL OF DISCHARGE TO 20TH STREET NW. THE EXISTING PEAK RATE OF DISCHARGE
GENERATED BY THIS BASIN IS 3.7 CFS/AC.

B. BASIN E IS CHARACTERIZED BY THE NORTHWEST PORTION OF THE SITE. THE PORTION OF THIS BASIN THAT THE PROPOSED PROJECT WILL IMPACT IS DESIGNATED AS
SUB-BASIN E—1. SUB-BASIN E~1 CONSISTS OF THE EASTERN PORTION OF THE PARKING LOT IMMEDIATELY NORTH OF THE EXISTING HOTEL BUILDING. RUNOFF FROM THE
PARKING LOT SHEETFLOWS SOUTH TO NORTH TO A LANDSCAPED BUFFER ALONG THE NORTH EDGE OF THE SITE; EXCESS RUNOFF THAT IS NOT CAPTURED BY THE BUFFER
SHEETFLOWS INTO BELLAMAH AVE NW, A FULLY DEVELOPED PUBLIC STREET. THERE IS NO CONCENTRATED POINT OF DISCHARGE FOR THIS SUB-BASIN. THE EXISTING PEAK
RATE OF DISCHARGE GENERATED BY THIS SUB-BASIN IS 4.3 CFS/AC.

C. BASIN F IS CHARACTERIZED BY THE NORTHEAST PORTION OF THE SITE. THIS BASIN CONSISTS OF THE EXISTING UNDEVELOPED VACANT LAND AT THE NORTHEAST CORNER OF
THE SITE. RUNOFF FROM THIS BASIN SHEETFLOWS FROM WEST TO EAST ACROSS THE BASIN AND INTO 20TH STREET NW, A FULLY DEVELOPED PUBLIC STREET. THERE IS NO
CONCENTRATED POINT OF DISCHARGE FOR THIS BASIN; RUNOFF SHEETFLOWS INTO THE FRONTING STREET. THE EXISTING PEAK RATE OF DISCHARGE GENERATED BY THIS BASIN
IS 3.4 CFS/AC.

THERE ARE NO SIGNIFICANT OFFSITE FLOWS ENTERING THE SITE. THE PAVED PARKING LOT SOUTH OF THE SITE DRAINS SOUTH, AWAY FROM THE PROJECT SITE. THE EXISTING
PARKING LOT AND HOTEL BUILDING LOCATED WEST OF THE PROJECT SITE GENERALLY DRAIN WEST AND NORTH, AWAY FROM THE PROJECT. BELLAMAH AVENUE NW TO THE NORTH
IS TOPOGRAPHICALLY LOWER THAN THE SITE AND THEREFORE CONTRIBUTES NO OFFSITE FLOWS. 20TH STREET NW TO THE EAST IS TOPOGRAPHICALLY LOWER THAN THE SITE,
HOWEVER, THE STREET IS ASSOCIATED WITH A DESIGNATED FLOOD HAZARD ZONE THAT ENCROACHES ON THE PROPERTY. A CORRESPONDING ELEVATION OF 4959 HAS BEEN
IDENTIFIED FOR THIS FLOOD HAZARD ZONE. ALL BUILDINGS ON THE SITE ARE CONSTRUCTED WITH A FINISHED FLOOR ELEVATION A MINIMUM OF ONE FOOT ABOVE THE
CORRESPONDING FLOOD HAZARD ZONE.

V. DEVELOPED CONDITIONS
THE DEVELOPED CONDITIONS FOR EACH DRAINAGE BASIN THAT MAKES UP THE PROJECT SITE (B, E AND F) AND THE RESPECTIVE DEVELOPED SUB-BASINS ARE DISCUSSED BELOW:

A. THE PROPOSED CONSTRUCTION WITHIN BASIN B WILL CONSIST OF A PAVED PARKING LOT EXPANSION IMMEDIATELY SOUTH OF THE SWIMMING POOL, AND LANDSCAPED
IMPROVEMENTS EAST OF THE POOL. THIS BASIN WILL BE DIVIDED INTO FOUR SUB-BASINS.

» SUB-BASIN B.1 CONSISTS OF THE EXISTING SWIMMING POOL AND DECK AREA. THIS SUB-BASIN IS ENCLOSED BY A NEW WALL. ALL RUNOFF GENERATED BY THE EXISTING
IMPROVEMENTS IS CONTAINED WITHIN THE WALLED POOL AREA AND DRAINS TO NEW AND EXISTING LANDSCAPED AREAS THAT MANAGE THE RUNOFF FROM THIS SUB-BASIN.

¢ SUB-BASIN B.2 CONSISTS OF THE LANDSCAPED AREA IMMEDIATELY EAST OF THE POOL AREA. THIS SUB-BASIN WILL DRAIN WEST TO EAST TO A SHALLOW (< 12" DEPTH)
LANDSCAPED DEPRESSION, WITH OVERFLOW DISCHARGING TO 20TH STREET NW.

A CISTERN RECENVING ROOF RUNOFF FROM THE NEW HOTEL WILL BE INSTALLED BELOW GRADE IN SUB-BASIN B-2. THE CISTERN WILL BE SIZED TO RETAIN BOTH THE FIRST
%" OF RUNOFF GENERATED FROM THE EAST PORTION OF THE NEW STAND-ALONE HOTEL BUILDING (DESIGNATED AS SUB-BASIN F.4) AS WELL AS THE DEVELOPED RUNOFF

GENERATED BY THE NEW HOTEL COURTYARD (DESIGNATED AS SUB-BASIN F.5). OVERFLOW FROM THE CISTERN WILL BE DISCHARGED VIA 4" PVC CURB PENETRATION TO 20TH
STREET NW.

+ SUB-BASIN B.3 CONSISTS OF THE PAVED PARKING LOT EXPANSION IMMEDIATELY SOUTH OF THE SWIMMING POOL. RUNOFF GENERATED BY SUB-BASIN B.3 WILL SHEETFLOW
FROM WEST TO EAST ACROSS THE PARKING LOT. SEVERAL LANDSCAPED ISLANDS WITHIN THE PARKING LOT WILL ACT AS WATER HARVESTING AREAS TO CAPTURE (TO THE
MAXIMUM EXTENT PRACTICABLE) THE FIRST FLUSH OF RUNOFF GENERATED BY SUB-BASIN B.3. RUNOFF THAT IS NOT CAPTURED BY THE WATER HARVESTING AREAS WILL
DISCHARGE VIA SIDEWALK CULVERT AND RUNDOWN INTO 20TH STREET NW. A 4" CURB OPENING AT THE UPSTREAM END OF THE CULVERT IS SIZED TO NOT EXCEED THE
ALLOWABLE DISCHARGE RATE FOR THIS SUB-BASIN OF 2.75 CFS/AC. AS DEMONSTRATED BY THE CALCULATIONS REFERENCED IN SECTION VI, THE PARKING LOT WILL ACT AS
A DETENTION POND SIZED TO CONTAIN THE DETAINED RUNOFF RESULTING FROM CONTROLLED DISCHARGE FROM THE SUB-BASIN.

¢ SUB-BASIN B.4 CONSISTS OF THE REMAINDER OF BASIN B THAT INCLUDES THE CENTRAL PORTION OF THE EXISTING HOTEL AND COURTYARD THAT ARE UPSTREAM OF
SUB-BASIN B.3. THIS AREA IS OUTSIDE THE LIMITS OF THE PROPOSED DEVELOPMENT FOR THE PROJECT SITE, THEREFORE NO CHANGE IN HYDROLOGY IS PROPOSED OR
ANTICIPATED.  EXISTING RUNOFF FROM SUB-BASIN B.4 WILL BE ALLOWED TO FREELY FLOW THROUGH SUB-BASIN B.3 TO ULTIMATELY DISCHARGE TO 20TH STREET NW.

B. THE PROPOSED CONSTRUCTION WITHIN BASIN E WILL CONSIST OF THE MODIFICATION OF A PORTION OF THE EXISTING PARKING LOT WEST OF THE NEW STAND-ALONE HOTEL
BUILDING. THIS BASIN IS DIVIDED INTO TWO SUB-BASINS.

+ SUB-BASIN E.1 WILL CONSIST OF THE PROPOSED PARKING LOT MODIFICATIONS, INCLUDING THE ELIMINATION OF ELEVEN PARKING SPACES AND THE ADDITION OF NEW CURB
AND LANDSCAPED WATER HARVESTING AREAS. THE WATER HARVESTING AREAS WILL BE SIZED TO CAPTURE THE FIRST FLUSH GENERATED BY SUB-BASIN E.1 TO THE MAXIMUM
EXTENT PRACTICABLE. RUNOFF WILL GENERALLY SHEET FLOW FROM SOUTHEAST TO NORTHWEST, DRAINING THROUGH A NEW RUNDOWN AND SIDEWALK CULVERT INTO
SUB-BASIN E.2, AND ULTIMATELY DISCHARGING TO BELLAMAH AVE NW. THE PROPOSED IMPROVEMENTS WILL RESULT IN A DECREASE IN IMPERVIOUS AREA, CREATING A
DECREASE IN RUNOFF GENERATED IN THE DEVELOPED CONDITION,

» SUB-BASIN E.2 CONSISTS OF THE REMAINDER OF BASIN E BEYOND THE PROJECT LIMITS, INCLUDING THE EXISTING HOTEL AND THE NORTH AND WEST PARKING LOTS. NO
DEVELOPMENT IS CURRENTLY PLANNED FOR SUB-BASIN E-2, THEREFORE NO CHANGE IN HYDROLOGY IS PROPOSED OR ANTICIPATED.

C. THE PROPOSED CONSTRUCTION WITHIN BASIN F WILL CONSIST OF A NEW STAND-ALONE HOTEL BUILDING, COURTYARD, ASSOCIATED PAVED SIDEWALKS AND LANDSCAPING. THIS
BASIN WILL BE DIVIDED INTO SEVEN SUB-—BASINS.

¢ SUB-BASIN F.1 CONSISTS OF THE PAVED PARKING AND LANDSCAPED IMPROVEMENTS IMMEDIATELY WEST OF THE NEW HOTEL BUILDING. IN ADDITION, A NEW CISTERN WILL BE
LOCATED IN THIS SUB-BASIN THAT WILL RETAIN THE FIRST %” OF RUNOFF GENERATED BY THE WEST PORTION OF THE HOTEL ROOF AREA (DESIGNATED AS SUB-BASIN F.3).
SUB-BASIN F.1 DRAINS FROM SOUTH TO NORTH TO DISCHARGE INTO BELLAMAH AVE NW VIA NEW RUNDOWN AND SIDEWALK CULVERT. LANDSCAPED IMPROVEMENTS WILL BE
GRADED TO ACT AS DEPRESSED WATER HARVESTING AREAS WHERE PRACTICABLE. AS A RESULT OF AN INCREASE IN LANDSCAPED LAND TREATMENT, THE RUNOFF GENERATED
FROM THIS SUB~BASIN WILL BE DECREASED FROM THE EXISTING CONDITION.

* SUB-BASIN F.2 CONSISTS OF THE NEW PAVED SERVICE AREA IMMEDIATELY WEST OF THE NEW HOTEL BUILDING. TO AVOID RUNOFF FROM THE REFUSE COMPACTOR IN THIS
AREA DRAINING TO THE ADJACENT PUBLIC STREET, THIS SUB-BASIN WILL DISCHARGE ALL DEVELOPED RUNOFF TO THE EXISTING PRIVATE SANITARY SEWER SYSTEM VIA A NEW
SANITARY SEWER MANHOLE WITH GRATED LID. THEREFORE, NO RUNOFF FROM THIS SUB-BASIN WILL DISCHARGE TO BELLEMAH AVE NW IN THE DEVELOPED CONDITION.

» SUB-BASIN F.3 CONSISTS OF THE WEST PORTION OF THE NEW HOTEL BUILDING. RUNOFF GENERATED BY THE HOTEL ROOF AREA WILL BE CONVEYED VIA ROOF DRAIN TO A
NEW CISTERN INSTALLED IN SUB-BASIN F.1; THE CISTERN IS SIZED TO RETAIN THE FIRST %" OF ROOF RUNOFF. A 4” PVC CURB PENETRATION WILL DISCHARGE OVERFLOW
FROM THE CISTERN NORTH TO BELLAMAH AVE NW.

* SUB-BASIN F.4 CONSISTS OF THE EAST PORTION OF THE NEW HOTEL BUILDING. RUNOFF GENERATED BY THE HOTEL ROOF AREA WILL BE CONVEYED VIA ROOF DRAIN TO A

NEW CISTERN INSTALLED IN SUB-BASIN B.2; THE CISTERN IS SIZED TO RETAIN THE FIRST %" OF ROOF RUNOFF. A 4" PVC CURB PENETRATION WILL DISCHARGE OVERFLOW
FROM THE CISTERN EAST TO 20TH STREET NW.

= SUB-BASIN F.5 CONSISTS OF THE NEW HOTEL COURTYARD. RUNOFF FROM THIS BASIN WILL DRAIN TO A NEW TRENCH DRAIN. FROM THIS POINT, RUNOFF WILL BE CONVEYED
VIA PRIVATE STORM DRAIN TO THE NEW CISTERN IN SUB-BASIN B.2 REFERENCED ABOVE. AS PREVIOUSLY MENTIONED (SEE SUB-BASIN B.2), THE CISTERN WILL BE SIZED TO
CAPTURE THE DEVELOPED RUNOFF GENERATED BY SUB-BASIN F.5. A 4" PVC CURB PENETRATION WILL DISCHARGE OVERFLOW FROM THE CISTERN EAST TO 20TH STREET NW.

* SUB-BASIN F.6 CONSISTS OF THE PAVED SIDEWALKS, VALET DROPOFF AND LANDSCAPED BUFFERS NORTH AND NORTHEAST OF THE NEW HOTEL BUILDING. RUNOFF WILL DRAIN
ACROSS THE PAVED IMPROVEMENTS INTO THE LANDSCAPED BUFFERS TO THE MAXIMUM EXTENT PRACTICABLE. THE LANDSCAPED BUFFERS WILL CAPTURE THE FIRST FLUSH
FLOWS GENERATED BY SUB-BASIN F.6 TO THE MAXIMUM EXTENT PRACTICABLE. EXCESS RUNOFF THAT IS NOT CAPTURED WITHIN THE LANDSCAPED BUFFERS WILL SHEETFLOW
INTO BELLAMAH AVE NW. DEVELOPED IMPROVEMENTS WILL RESULT IN A NEGLIGIBLE INCREASE IN RUNOFF GENERATED BY THE SUB-BASIN (0.1 CFS), AND A NEGLIGIBLE FIRST
FLUSH VOLUME (120 CF).

e SUB-BASIN F.7 CONSISTS OF THE PAVED RESTAURANT PATIO, SIDEWALKS, VALET DROPOFF AND LANDSCAPE BUFFERS EAST OF THE NEW HOTEL BUILDING. RUNOFF WILL
SHEET FLOW ACROSS THE PAVED IMPROVEMENTS, WITH LANDSCAPED BUFFERS CAPTURING RUNOFF TO THE MAXIMUM EXTENT PRACTICABLE. THE LANDSCAPED BUFFERS WILL
CAPTURE FIRST FLUSH FLOWS GENERATED BY SUB-BASIN F.7 TO THE MAXIMUM EXTENT PRACTICABLE. EXCESS RUNOFF THAT IS NOT CAPTURED WITHIN THE LANDSCAPED
BUFFERS SHEETFLOWS TO 20TH STREET NW. DEVELOPED IMPROVEMENTS WILL RESULT IN A NEGLIGIBLE INCREASE IN RUNOFF GENERATED BY THE SUB-BASIN (0.1 CFS), AND
A NEGLIGIBLE FIRST FLUSH VOLUME (110 CF).

VI. CALCULATIONS

THE CALCULATIONS CONTAINED HEREON ANALYZE THE EXISTING AND DEVELOPED CONDITIONS FOR THE 100-YEAR, 6—HOUR RAINFALL EVENT. THE PROCEDURE FOR 40 ACRE AND
SMALLER BASINS, AS SET FORTH IN THE REVISION OF SECTION 22.2, HYDROLOGY OF THE DEVELOPMENT PROCESS MANUAL, VOLUME 2, DESIGN CRITERIA, DATED JANUARY 1993, HAS
BEEN USED TO QUANTIFY THE PEAK RATE OF DISCHARGE AND VOLUME OF RUNOFF GENERATED. THE CALCULATIONS FOR EACH BASIN WITHIN THE PROJECT SITE (B, E AND F) ARE
SUMMARIZED AS FOLLOWS:

A. BASIN B: THE PROJECT SITE IMPROVEMENTS WILL RESULT IN A MINOR REDUCTION (1.9 CFS) IN DEVELOPED RUNOFF GENERATED BY BASIN B. THE ALLOWABLE (EXISTING)
DISCHARGE RATE OF 10.4 CFS (3.7 CFS/AC) IS MAINTAINED AS A RESULT OF THE PROPOSED DEVELOPMENT.

* RUNOFF FROM SUB-BASIN B—1 IS SELF CONTAINED AND THEREFORE WILL RESULT IN A DECREASE IN RUNOFF DISCHARGED TO THE FRONTING PUBLIC STREETS OF 1.7 CFS.

s RUNOFF FROM SUB-BASIN B—2 WILL DRAIN WEST TO EAST TO A DEPRESSED, LANDSCAPED AREA THAT WILL MANAGE THE FIRST FLUSH. FIRST FLUSH CALCULATIONS
DEMONSTRATE A VOLUME OF 20 CF DUE TO NEW IMPERVIOUS AREA.

* A HYDROGRAPH FOR SUB-BASIN B.3 WAS USED TO CALCULATE THE DETENTION PONDING REQUIRED IN THE NEW PARKING LOT TO MAINTAIN THE ALLOWABLE (EXISTING)
DISCHARGE RATE FROM SUB-BASIN B.3 OF 2.25 CFS.

« THE AVERAGE END AREA METHOD WAS USED TO DEMONSTRATE ADEQUATE DETENTION PONDING CAPACITY IN THE SUB-BASIN B.3 PARKING LOT.

B. BASIN E: THE CURRENT PLANNED IMPROVEMENTS WITHIN SUB-BASIN E—1 (PORTION WITHIN PROJECT SITE) WILL RESULT IN A REDUCTION (0.1 CFS) IN DEVELOPED RUNOFF AS
A RESULT OF A DECREASE IN IMPERVIOUS AREA. THE ALLOWABLE (EXISTING) DISCHARGE RATE OF 4.3 CFS/AC IS MAINTAINED.

» THE AVERAGE END AREA METHOD WAS USED TO DEMONSTRATE A WATER HARVESTING CAPACITY OF 125 CF.

« AS THE PROPOSED IMPROVEMENTS REMOVE AND REPLACE EXISTING IMPERVIOUS PAVING WITH PERVIOUS WATER HARVESTING AREAS, WITH NO NEW IMPERVIOUS AREA, FIRST
FLUSH CALCULATIONS ARE NOT REQUIRED.

C. BASIN F: THE CURRENT PLANNED IMPROVEMENTS WILL RESULT IN A NEGLIGIBLE INCREASE (0.1 CFS) IN DEVELOPED RUNOFF DISCHARGED FROM BASIN F. THE DEVELOPED
DISCHARGE RATE FROM BASIN F IS 1.8 CFS/AC, MEETING THE ALLOWABLE (EXISTING) DISCHARGE RATE OF 3.4 CFS/AC.

» THE INCREASE IN IMPERVIOUS AREA RUNOFF IN BASIN F WILL BE MITIGATED THROUGH THE RETENTION OF THE FIRST ONE—-HALF INCH OF RUNOFF FROM THE NEW HOTEL
%Lﬂﬂﬁ.mﬂﬁﬂﬁﬂﬂ m%m_w,_.mmZm PROPOSED ONSITE IN ADDITION TO WATER HARVESTING AREAS INTENDED TO CAPTURE THE FIRST FLUSH OF RUNOFF GENERATED TO THE MAXIMUM

¢ FIRST FLUSH CALCULATIONS DEMONSTRATE A FIRST FLUSH VOLUME OF 70 CF FROM SUB-BASIN F.1, 540 CF FROM SUB-BASIN F.3, 310 CF FROM SUB-BASIN F.4, 80 CF
FROM SUB-BASIN F.5, 120 CF FROM SUB-BASIN F.6, AND 110 CF FROM SUB-BASIN F.7. THE COMBINED FIRST FLUSH FROM BASIN F THAT MUST BE MANAGED IS 1,230
CF.

» THE AVERAGE END AREA METHOD WAS USED TO DEMONSTRATE A WATER HARVESTING CAPACITY OF 170 CF IN SUB—BASIN F.1 AND 220 CF IN SUB-BASIN F.6.

¢ RUNOFF FROM SUB-BASIN F.2 WILL DRAIN TO THE EXISTING PRIVATE SANITARY SEWER SYSTEM AND THEREFORE WILL RESULT IN A DECREASE IN RUNOFF DISCHARGED TO THE
FRONTING PUBLIC STREETS OF 0.3 CFS (THE EXISTING PEAK DISCHARGE RATE FOR THIS SUB-BASIN)

» %" RUNOFF CALCULATIONS WERE USED TO DEMONSTRATE THE RUNOFF GENERATED BY THE NEW HOTEL BUILDING (8OO CF FROM SUB-BASIN F.3 AND 460 CF FROM
SUB-BASIN F.4) THAT MUST BE CAPTURED IN THE NEW ONSITE CISTERNS.

e THE COMBINED RETENTION OF RUNOFF VIA CISTERNS AND WATER HARVESTING IS 1650 CF, GREATER THAN THE REQUIRED FIRST FLUSH OF 1230 CF THAT MUST BE MANAGED.

Vil. CONCLUSIONS
THE FOLLOWING CONCLUSIONS HAVE BEEN ESTABLISHED AS A RESULT OF EVALUATIONS CONTAINED HEREIN:

1. BASIN B

» PROPOSED HOTEL DEVELOPMENT WILL SUBDIVIDE THIS BASIN INTO FOUR (4) SUB-BASINS, B.1, B.2, B.3 AND B.4.

¢ THE PROPOSED IMPROVEMENTS TO THE COMPOSITE BASIN WILL RESULT IN A REDUCTION IN THE DEVELOPED RUNOFF DISCHARGED FROM THE SITE. SUB-BASIN SPECIFIC
IMPROVEMENTS ARE AS FOLLOWS.

o SUB-BASIN B.1: THIS SUB-BASIN IS SELF CONTAINED; THE RUNOFF GENERATED WILL DRAIN TO AND BE MANAGED BY EXISTING AND PROPOSED LANDSCAPED
IMPROVEMENTS, WITH ANY OVERFLOWS CONTAINED BY THE NEW WALL BOUNDING THE POOL AREA.

o SUB-BASIN B.2: THE PROPOSED LANDSCAPED IMPROVEMENTS WILL RESULT IN A DECREASE IN Q100 AND V100 RUNOFF GENERATED. THE NEGLIGIBLE FIRST FLUSH OF
DEVELOPED RUNOFF GENERATED (20 CF) WILL BE CAPTURED ONSITE WITHIN A DEPRESS LANDSCAPED WATER HARVESTING AREA. OVERFLOW FROM THIS AREA WILL
SHEETFLOW TO 20TH STREET NW.

o SUB-BASIN B.3: THE PROPOSED IMPROVEMENTS WILL RESULT IN AN INCREASE IN Q100 AND V100 RUNOFF GENERATED. TO MITIGATE THIS INCREASE, THE DISCHARGE
RATE FROM THIS SUB-BASIN TO THE PUBLIC STREET WILL BE RESTRAINED TO THE EXISTING Q100 RATE FOR THIS SUB-BASIN, THIS WILL BE DONE BY CONTROLLING
DISCHARGE TO 20TH STREET NW VIA A CULVERT WITH 4" CURB OPENING AT THE UPSTREAM END. THE SUBSEQUENT DETENTION PONDING ONSITE WILL BE LIMITED TO THE
NEW PARKING LOT; CALCULATIONS DEMONSTRATE THE NEW PARKING LOT HAS CAPACITY TO CONTAIN THE DETAINED RUNOFF VOLUME FROM SUB-BASIN B.3

o SUB-BASIN B.4: THIS SUB-BASIN CONSISTS OF THE REMAINING PORTION OF BASIN B BEYOND THE
PROJECT LIMITS. NO DEVELOPMENT IS PLANNED FOR THIS SUB-BASIN. AS SUCH, EXISTING RUNOFF
FROM THIS SUB-BASIN WILL CONTINUE TO FLOW EAST THROUGH SUB-BASIN B.3, TO ULTIMATELY
DISCHARGE THROUGH THE EXISTING PARKING LOT NORTH DRIVEPAD TO 20TH STREET NW.

« THE PROPOSED DEVELOPMENT OF BASIN B WILL DISCHARGE 7.75 CFS (2.75 CFS/AC) TO 20TH STREET, LESS
THAN THE ALLOWABLE (EXISTING) DISCHARGE RATE OF 10.4 CFS (3.7 CFS/AC) TO 20TH STREET NW
ESTABLISHED IN THE 2014 DMP. THE FIRST FLUSH FROM THE BASIN B IMPERVIOUS AREAS IS MANAGED AND
CONTROLLED 7O THE MAXIMUM EXTENT PRACTICABLE WIA THE USE OF WATER HARVESTING AREAS.
CALCULATIONS FOR THE OVERALL SITE ARE INCLUDED TO SHOW THAT THE WATER HARVESTING AREAS AND
CISTERNS PROPOSED ARE SUFFICIENT TO MANAGE THE FIRST FLUSH GENERATED.

1. BASIN E

* PROPOSED HOTEL DEVELOPMENT WILL SUBDIVIDE THIS BASIN INTO TWO (2) SUB-BASINS, E.1 AND E.2.

+ THE PROPOSED IMPROVEMENTS TO THE COMPOSITE BASIN WILL RESULT IN A NEGLIGIBLE DECREASE (0.1 CFS)
IN THE DEVELOPED RUNOFF GENERATED. SUB-BASIN SPECIFIC IMPROVEMENTS ARE AS FOLLOWS.

o SUB-BASIN E.i: THE PROPOSED IMPROVEMENTS WILL RESULT IN A DECREASE IN Q100 AND V100
RUNOFF GENERATED, DUE TO A DECREASE IN IMPERVIOUS LAND TREATMENT. RUNOFF FROM THIS
SUB—BASIN WILL DRAIN VIA CULVERT & RUNDOWN TO SUB-BASIN E.2 WHERE IT WILL CONTINUE TO
SHEETFLOW TO THE EXISTING LANDSCAPED BUFFER AT THE PERIMETER OF BASIN E AND OVERFLOW TO
THE ADJACENT FRONTING PUBLIC STREETS.

o WHILE THERE ARE NO NEW IMPERVIOUS AREAS PROPOSED TO THIS BASIN, NEW WATER HARVESTING
ISLANDS IN THIS SUB-BASIN WILL SERVE TO INCREASE THE OVERALL SITE CAPACITY TO MANAGE AND
CONTROL THE FIRST FLUSH FROM DEVELOPMENT.

o SUB-BASIN E.2: THIS SUB—BASIN IS BEYOND THE PROJECT LIMITS, WITH NO DEVELOPMENT CURRENTLY
PLANNED IN THIS SUB-BASIN. THEREFORE, NO CHANGE IN HYDROLOGY IS PROPOSED OR ANTICIPATED.

« THE PROPOSED DEVELOPMENT OF BASIN E WILL RESULT IN A DECREASE OF PEAK DISCHARGE RATE (2.4 CFS)
TO BELLAMAH AVENUE; THEREFORE THE ALLOWABLE (EXISTING) DISCHARGE RATE OF 17.5 CFS (4.3 CFS/AC)
TO THE FRONTING STREETS ESTABLISHED IN THE 2014 DMP IS MAINTAINED. NO NEW IMPERVIOUS AREA IS
PROPOSED IN THIS BASIN; WATER HARVESTING AREA IMPROVEMENTS WILL DECREASE THE TOTAL IMPERVIOUS
AREA, THEREFORE FIRST FLUSH CALCULATIONS ARE NOT REQUIRED FOR THIS BASIN.

3. BASIN F

» PROPOSED HOTEL DEVELOPMENT WILL SUBDIVIDE THIS BASIN INTO SEVEN (7) SUB-BASINS, F.1, F.2, F.3, F.4,
F.5, F.6 AND F.7.

+ THE PROPOSED IMPROVEMENTS TO THE COMPOSITE BASIN WILL RESULT IN A NEGLIGIBLE INCREASE (0.1 CFS)
IN DEVELOPED RUNOFF DISCHARGED FROM THE SITE. SUB-BASIN SPECIFIC IMPROVEMENTS ARE AS FOLLOWS.

o SUB-BASIN F.1: THE PROPOSED IMPROVEMENTS WILL RESULT IN A DECREASE IN Q100 AND V100
RUNOFF GENERATED DUE TO A DECREASE IN IMPERVIOUS AREA. RUNOFF FROM THIS SUB-BASIN WILL
DISCHARGE DIRECTLY TO BELLAMAH AVE NW VIA RUNDOWN AND SIDEWALK CULVERT. PROPOSED WATER
HARVESTING AREAS WILL INCREASE THE CAPACITY FOR MANAGEMENT AND CONTROL OF FIRST FLUSH
FROM THE OVERALL SITE.

o SUB-BASIN F.2: THE PROPOSED IMPROVEMENTS TO THIS SUB-BASIN (NEW HOTEL SERVICE AREA) WILL
DRAIN THE V100 DEVELOPED RUNOFF TO THE EXISTING SANITARY SEWER SYSTEM, THEREBY AVOIDING
THE DISCHARGE OF RUNOFF FROM THE REFUSE COMPACTOR TO THE PUBLIC STREET. AS A RESULT OF
THESE IMPROVEMENTS, THERE WILL BE A DECREASE IN RUNOFF TO BELLAMAH AVE NW.

o SUB-BASIN F.3: THE PROPOSED IMPROVEMENTS TO THIS SUB-BASIN (WEST PORTION OF THE NEW
HOTEL BUILDING) WILL RESULT IN AN INCREASE IN Q100 AND V100 RUNOFF GENERATED. TO MITIGATE
THIS INCREASE, ROOF RUNOFF WILL BE ROUTED THROUGH A NEW CISTERN DESIGNED TO CAPTURE THE
FIRST %" OF DEVELOPED RUNOFF. OVERFLOW FROM THE CISTERN WILL DISCHARGE VIA 4" PVC CURB
PENETRATION TO BELLAMAH AVE NW. THIS CISTERN WILL SERVE TO MANAGE AND CONTROL THE FIRST
FLUSH OF RUNOFF FROM THIS SUB-BASIN.

o SUB-BASIN F.4: THE PROPOSED IMPROVEMENTS TO THIS SUB—-BASIN (EAST PORTION OF THE NEW HOTEL
BUILDING) WILL RESULT IN AN INCREASE IN Q100 AND V100 RUNOFF GENERATED. TO MITIGATE THIS
INCREASE, ROOF RUNOFF WILL BE ROUTED THROUGH A NEW CISTERN DESIGNED TO CAPTURE THE FIRST
%~ OF DEVELOPED RUNOFF. OVERFLOW FROM THE CISTERN WILL DISCHARGE VIA 4" PVC CURB
PENETRATION TO 20TH STREET NW. THIS CISTERN WILL SERVE TO MANAGE AND CONTROL THE FIRST
FLUSH OF RUNOFF FROM THIS SUB-BASIN.

o SUB-BASIN F.5: THE PROPOSED COURTYARD IMPROVEMENTS WILL RESULT IN A DECREASE IN Q100 AND
V100 RUNOFF GENERATED DUE TC IMPROVED LAND TREATMENT. RUNOFF FROM THIS SUB-BASIN WILL
BE ROUTED VIA TRENCH DRAIN AND PRIVATE STORM DRAIN TO A CISTERN DESIGNED TO CAPTURE THE
RUNOFF GENERATED FROM SUB-BASIN F.5, OVERFLOW FROM THE CISTERN WILL DISCHARGE VIA 4" PVC
CURB PENETRATION TO 20TH STREET NW.

o SUB-BASIN F.6: THE PROPOSED IMPROVEMENTS WILL RESULT IN A NEGLIGIBLE INCREASE IN Q100 AND
V100 RUNOFF GENERATED (0.1 CFS) DUE TO INCREASED IMPERVIOUS AREA. THIS INCREASE WILL BE
MITIGATED BY LANDSCAPED BUFFERS AND WATER HARVESTING AREAS THAT WILL CAPTURE THE FIRST
FLUSH OF RUNOFF GENERATED TO THE MAXIMUM EXTENT PRACTICABLE. EXCESS RUNOFF WILL
SHEETFLOW TO THE FRONTING STREET OF BELLAMAH AVE NW.

o SUB-BASIN F.7: THE PROPOSED IMPROVEMENTS WILL RESULT IN A NEGLIGIBLE INCREASE IN Q100 AND
V100 RUNOFF GENERATED (0.1 CFS) DUE TO INCREASED IMPERVIOUS AREA. THIS INCREASE WILL BE
MITIGATED BY LANDSCAPED BUFFERS DESIGNED TO MANAGE THE FIRST FLUSH OF RUNOFF TO THE
MAXIMUM EXTENT PRACTICABLE. EXCESS RUNOFF WILL SHEETFLOW TO THE FRONTING STREET OF 20TH
STREET NW.

« THE PROPOSED DEVELOPMENT OF BASIN F WILL RESULT IN AN INCREASE IN PEAK DISCHARGE RATE AND
VOLUME GENERATED, HOWEVER, THIS INCREASE WILL BE MITIGATED BY ROUTING THE RUNOFF THROUGH
CISTERNS AND WATER HARVESTING AREAS, THEREBY MAINTAINING THE ALLOWABLE (EXISTING) DISCHARGE RATE
OF 3.4 CFS/AC TO THE FRONTING PUBLIC STREETS. CALCULATIONS ARE INCLUDED TO SHOW THAT THE
WATER HARVESTING AREAS AND CISTERNS WITHIN THE OVERALL SITE ARE SUFFICIENT TO MANAGE THE FIRST
FLUSH GENERATED BY THIS BASIN.

d. SUB-BASIN F.4 (PROPOSED SUB-BASIN LIMITS USED FOR COMPARISON PURPOSES)
i. VOLUME
<gaa.n HR ¥ 1,030 CF

il. PEAK DISCHARGE
Qp = Qg0 = 0.8 CFS

e. SUB-BASIN F.5 (PROPOSED SUB-BASIN LIMITS USED FOR COMPARISON PURPOSES)
i. VOLUME
Vigo,8 Hr = 860 CF

ii. PEAK DISCHARGE
Qp = o._s = 0.7 CF8

f. SUB-BASIN F.6 (PROPOSED SUB-BASIN LIMITS USED FOR COMPARISON PURPOSES)
i. VOLUME
Vioosnr = 530 CF

ii. PEAK DISCHARGE
Qv = Q._ao = 0.4 CFS

g. SUB-BASIN F.7 (PROPOSED SUB-BASIN LIMITS USED FOR COMPARISON PURPOSES)
i. VOLUME
(:aah HR = 490 CF

ii. PEAK DISCHARGE
Qp = Qioo = 0.4 CFS

B. DEVELOPED CONDITION

|. SITE CHARACTERISTICS
A. PRECIPITATION ZONE = 2
B. v_g,ulm“ ﬂuu&n" 2.35
C. TOTAL SITE (A7) = 533,170 SF
12.24 AC
D. LAND TREATMENTS
1. EXISTING LAND TREATMENT
TREATMENT
A E—— e} D TOTAL
BASIN AREA (AC) % _ |AREA (AC)| % |AREA (AC)] %  |AREA (AC)| % |AREA {AC)
B 0.0 0 0.36 |13 1.25 44 1.21 43 | 2.82AC
T B 0.0 0 w08 || 013 32 020 | 49 | 041AC
B 0.0 0 00 0 017 T00 00 i) 0.7 AC
— B3 0.0 0 e 0.82 100 00 0 08ZAC
Ba 00 [} 027 i 00 0 TO04 79 T3TAC
E 00 (o 063 |16 00 (1] KI§| B4 | 4.04 AC
ET" 00 0 008 |7 00 . ) 052 93 | 0.56 AC
_— 0.0 0 059 |17] 00 0 789 83 | 348AC
F 00 0 B0 |0 105 i) 0,20 B | 125AC |
F.i* 0.0 0 0.0 0 0.02 17 0.10 83 | 0.12AC
F.2* 0.0 0 0.0 0 0.02 33 0.04 67 | 0.06 AC
F.3" 0.0 0 0.0 0 0.44 100 0.0 0 0.44 AC
F.a 0.0 0 0.0 0 0.25 100 0.0 0 0.25 AC
F 5 0.0 0 0.0 0 0.21 100 0.0 0 0.21 AC
F 6 0.0 0 0.0 0 0.13 100 0.0 0 0.13 AC
F.7 0.0 0 0.0 0 0.12 100 0.0 0 0.12 AC
* USE PROPOSED SUB-BASIN LIMITS FOR COMPARISON TO DEVELOPED CONDITION
2. DEVELOPED LAND TREATMENT
TREATMENT
A B C D TOTAL
BASIN AREA (AC) % AREA (AC)| % |AREA (AC)| %  |AREA (AC)] % |AREA (AC)
B 0.0 0 062 |23 0.0 0 2.08 77 | 2.71 AC
B.1 0.0 0 0.08 |20 0.0 0 0,23 80 | 0.41AC
B.2 0.0 0 0.15 |88 0.0 0 0.02 12 | 0.17 AC
B.3 0.0 0 012 [15 0.0 0 0.70 85 | 082AC
B4 0.0 0 027 |21 0.0 0 1.04 79 | 1.31AC
T 0.0 0 066 |16 0.0 0 3.38 B4 | 404 AC
E.1 0.0 0 007 |12 0.0 0 0.49 88 | 056 AC
EZ 0.0 0 0.59 |17 0.0 0 2.89 83 | 3.48 AC
F 0.0 0 0.26 |20 0.0 0 1.07 B0 | 1.33AC
F.1 0.0 0 006 |50 0.0 0 0.06 50 | 012 AC
F2 0.0 0 0.0 0 0.0 0 0.06 100 | 0.06 AC
Fa 0.0 0 0.0 0 0.0 0 0.44 100 | 044 AC
Fa 0.0 0 0.0 0 0.0 0 0.25 100 | 0.25 AC
F& 0.0 0 0.14 |67 0.0 0 0.07 33 | 0.21AC
F6 0.0 0 003 |23 0.0 0 0.10 77 | 0.13 AC
F.7 0.0 0 0.03 |25 0.0 0 0.09 75 | 0.12 AC
+ REMAINDER OF BASIN LOCATED OUTSIDE PROJECT AREA
Il. HYDROLOGY
A. EXISTING CONDITION
1. BASINB
a. SUB-BASIN B.1 (PROPOSED SUB-BASIN LIMITS USED FOR COMPARISON PURPOSES)
i. VOLUME
Ew = (EaAa*+EgAg+EcAc+EpAp)/Ar
Bu= (0.53%0.00) + (0.78*0.08) + (1.13%0.13) + (2.12°0.20)/0.41 = 1,54 IN
Vioosur = (Ew/12Ar=  (1.54/12)0.41 = 0.0526 AC-FT = 2,290 CF

i. PEAK DISCHARGE
Qp = QpaAn + QppAp + QpeAc + QepAp
Qe = Qoo = (1.56 * 0.00) + (2.26 * 0.08) + (3.14 * 0.13) + (4.70 * 0.20) = 15 CFS

- NOTE: VOLUME AND PEAK DISCHARGE FORMULAS SHOWN ABOVE USED FOR ALL
SUB-BASIN RESULTS BELOW

b. SUB-BASIN B.2 (PROPOSED SUB-BASIN LIMITS USED FOR COMPARISON PURPOSES)
i. VOLUME
Vioognr = 700 CF

ii. PEAK DISCHARGE
Dt L Ddoo = (0.5 CFS

c. SUB-BASIN B.3 (PROPOSED SUB-BASIN LIMITS USED FOR COMPARISON PURPOSES)
i. VOLUME
<a8.o Hr = 3,360 CF

ii. PEAK DISCHARGE
Qp = Qqpp = 2.6 CFS

d. SUB-BASIN B.4 (PROPOSED SUB-BASIN LIMITS USED FOR COMPARISON PURPOSES)
i. VOLUME
VioogHr = 8,750 CF

ii. PEAK DISCHARGE
Qp = Qypo = 5.5 CFS

2. BASINE
a. SUB-BASIN E.1 (PROPOSED SUB-BASIN LIMITS USED FOR COMPARISON PURPOSES)
i. VOLUME
<*g_n HR = 4120 CF

ii. PEAK DISCHARGE
Dt = D._3 =25CFS

b. SUB-BASIN E.2 (PROPOSED SUB-BASIN LIMITS USED FOR COMPARISON PURPOSES)
i. VOLUME
<:uw_a HR = 23,880 CF

ii. PEAK DISCHARGE
Dt = D._uu = 15.0CFS

3. BASINF
a. SUB-BASIN F.1 (PROPOSED SUB-BASIN LIMITS USED FOR COMPARISON PURPOSES)
. VOLUME
<50.¢ HR = 850 CF

ii. PEAK DISCHARGE
Qp = Qqgp = 0.5 CFS

b. SUB-BASIN F.2 (PROPOSED SUB-BASIN LIMITS USED FOR COMPARISON PURPOSES)
. VOLUME
Vigosur = 390 CF

i. PEAK DISCHARGE
Qp = Qqgo = 0.3 CFS

c. SUB-BASIN F.3 (PROPOSED SUB-BASIN LIMITS USED FOR COMPARISON PURPQOSES)
. VOLUME
<._3‘n HR = ._.mOU CF

i. PEAK DISCHARGE
Q_u - D.oo = 1.4 CFS

. BASINB
a. SUB-BASIN B.1
i. VOLUME
Ew = (EaAntEgAstEcActEpAp)/Ar
Ew = (0.53"0.00) + (0.78%0.08) + (1.13*0.00) + (2.12°0,33)/0.41 = 1.86 IN
<._=u. BHR = Ams‘_—an)._. = :g..:_mvo.ha = 0.0636 AC-FT = 2,770 CF

ii. PEAK DISCHARGE
Qp = QpaAn + QpeAg + QpcAc + QpoAp
Qp = Qipo= (1.56"0.00) + (2.28%0.08) + (3.14"0.00) + (4.7070.33) = 1.7 CFS

- NOTE: RUNOFF GENERATED BY SUB-BASIN TO BE SELF-CONTAINED VIA LANDSCAPING,
RETAINING WALLS, AND POOL DECK DRAINS.

. SUB-BASIN B.2

i. VOLUME

Ew = (EaAatEpAstEcAc+EpAp)iAy

Ew= (0.53*0.00) + (0.78%0.15) + (1.13"0.00) + (2.12"0.02)/0.17 = 0.94 IN
Vigo, s ur = (Ew/12)Ar = (0.94/12)0.17 = 0.0133 AC-FT = 580 CF

ii. PEAK DISCHARGE
Qp = QpaAa + QppAa + QpcAc + QroAp
Qp= Qo= (1.5670.00)+ (2.28%0.15) + (3.14%0.00) + (4.70%0.02) = 0.4 CFS

jii. FIRST FLUSH (80TH PERCENTILE STORM EVENT)

Ew = (EaAa*+EpAgtEcAc+EpAp)/Ar

Ew= (0.00"0.00) + (0.00%0.15) + (0.09*0.00) + (0.34*0.02)/0.17 = 0.04 IN
Veirstriusk = (Ew/12)Ar = (0.04/12)0.17 = 0.0006 AC-FT = 20 CF

iv. WATER HARVESTING CAPACITY (AVERAGE END-AREA METHOD)

o

ELEV AREA (SF) VOL (CF) ZIVOL (CF)
59 1400
570 570
58.3 2400

Veap= 570 CF >> Vst rusn= 20 CF; - Versy pLusn CONTAINED ONSITE

<oxmu_4u.u WH = <0>v = <nn B2*= 570 CF - 20 CF = 550 CF . WATER HARVESTING IN SUB-BASIN B.2
ACTS AS CREDIT FOR OVERALL PROJECT SITE (Vg2 (crepim) = 550 CF)

v. CISTERN RETENTION VOLUME (LOCATED IN B.2, CAPTURES F.4 & F.5 RUNOFF)
Vread = Ve inen FROM SUB-BASIN F.4 + V5 FROM SUB-BASIN F.5
- SEE SUB-BASINS F.4 & F.5 FOR CALCULATIONS
Viz incH £.a = 460 CF
Vioors = 940 CF
Vreap = 460 CF + 940 CF
(HMﬂ_U = 4.&8 CF

c. SUB-BASINB.3
i. VOLUME
Ew = (EaAa+EpAg+EcAc+EpAp)Ar
Ew = (0.53%0.00) + (0.78%0.12) + {1.13*0.00) + (2.12"0.70)/0.82 = 1.92 IN
Vaoo. s g = (Ew/12)Ar = (1.92/12)0.82 = 0.1312 ACFT = 5,720 CF

ii. PEAK DISCHARGE
Qe = QpaAa + QpgAg + QpcAc + QppAp
Qp=Qipo= (1.56°0.00) + (2.28%0.12} + (3.14*0.00) + {4.70*0.70) = 3.6 CFS

lii. HYDROGRAPH ANALYSIS
i. Qp = Qqpo vr, 6 R = 3.6 CFS
i. Te =L/3600"V
V=K*(s*100)"
K =2 (FOR SHALLOW CONCENTRATED FLOW - PAVED)
5§ =0.0125 FT/FT
V=2"*(0.0125*100)"? = 2.24 FT/SEC
L =280 FT
Te = 260/ (3600 * 2.24) = 0.03 HR
PER DPM SECTION 22.2, USE MIN. Tc = 0.2 HR
ii.E=182IN
iv. Ta=2.017 *E " Ay/Qp - 0.25 * Ap/A+
Tg=2.017"1.92*0.82/3.6 - 0.25 * 0.70/0.82
Tg = 0.6887 HR
V. Te=07"Te + (1.8 - Ap/Ay)/12
Te=0.7*0.2+ (1.6-0.70/0.82)/12
Te = 0.2022 HR
. .ﬂu =025 —A)ﬂ_.)i
To = 0.25 * (0.70/0.82)
To = 0.2134 HR
vii. VroraL = Vipoea= 5,720 CF
vili. CONTROLLED DISCHARGE RATE
Qg3 revease = 2.75 CFS/AC * 0.82 AC
Qp 3 reease = 2.256 CFS
ix. VOLUME @ Qg 3 peLease = 2.25 CFS
<w.u reL = 4,270 CF (FROM I<UZ°Q§ﬂIu
x. VOLUME OF DETENTION PONDING REQUIRED
Veono rea = Vicoss - Ve sre
Vponp reap = 5,720 - 4,270 = 1,450 CF

iv. DETENTION PONDING CAPACITY (AVERAGE END-AREA METHOD)

ELEV AREA (SF) VOL (CF) IVOL (CF)
58.5 0

766 765
50.0 3060

800 1565
59.2 4820

Verp = 1,568 CF > Viponp reap = 1,450 CF; THEREFORE OK

v. FIRST FLUSH (20TH PERCENTILE STORM EVENT)

Ew = (EsAn*EpAg+EcAc+EpAp)/Ar

Ew= {0.00%0.00) + (0.00%0.12) + (0.09*0.00) + (0.34*0.70)/0.82 = 0.29 IN
Veimstriuss = (Ew/12)Ar = (0.29/12)0.82 = 0.0198 ACFT = 860 CF

vi. WATER HARVESTING CAPACITY (AVERAGE END-AREA METHOD USED FOR EACH AREA)
V.3 WATER HaRvESTING = B0 + 70 + 40 + 40 + 60 + 60 = 330 CF

d. SUB-BASIN B.4 (NO DEVELOPMENT IN THIS BASIN)

BASIN B (COMPOSITE)

i. VOLUME RELEASED FROM SITE

VreL sasive = Vioo, 8.2 * Voo, 8.+ Vioo, 8.4 - Viwater HARVESTB.3
VreL sasine = 580 + 5,720 + 8,750 - 330

<xmr. BASINB = .—L.ﬂMO CF

ii. ALLOWABLE PEAK DISCHARGE FROM BASIN B
Qaiow. sasine = Qaiowpevea * Qexsreas
Quiowpeves = 275CFS/AC*082AC =225CFS
Qexstes = Qioose = 5.5 CFS (NO CHANGES TO THIS SUB-BASIN PROPOSED)

QaiLow, sasiv e = 2.25 CFS + 5.5 CFS = 7.75 CFS

iii. PEAK DISCHARGE (CONTROLLED) RELEASED FROM SITE
Qoo reLease, BasiN B = Qa3 retease + Qp s

Qo0 RELEASE, BASING = 2.25 + 6.5

Q100 ReLEASE, BASIN B = 7.75 CFS = Qaiiow, sasine = 7.76 CFS . OK

. BASINE

SUB-BASIN E.1

i. VOLUME

Ew = (EsAn+EpAs+EcAc+EpAp)/Ar

Ew = (0.53*0.00) + (0.78%0.07) + (1.13°0.00) + (2.12°0.48)/0.56 = 1.95 IN
Vigo, s Hr = (Ew/12)Ar = (1.95/12)0.56 = 0.0910 AC-FT = 3,860 CF

ii. PEAK DISCHARGE
Qp = QpaAa + QpaAp + QpcAc + QppAp
Qp=Qypp= (1.56"0.00) + (2.28*0.07) + (3.14*0.00) + (4,70*0.49) = 24 CFS

iii. FIRST FLUSH (20TH PERCENTILE STORM EVENT)

Ew = (EaAn+EpAp+EcAc+EpAp)iAs

Ew= (0.0070.00) + (0.00%0.07) + (0.09%*0.00) + (0.34%0.49)/0.56 = 0.30 IN

Vrrstriuss = (Ew/12)Ar = (0.30/12)0.56 = 0.0140 AC-FT = 610 CF
DEVELOPMENT OF SUB-BASIN E.1 DECREASES TOTAL IMPERVOUS AREA BY REMOVAL
OF EXISTING PAVING, THEREFORE NO FIRST FLUSH CALCULATIONS ARE REQUIRED

iv. WATER HARVESTING CAPACITY (AVERAGE END-AREA METHOD)

ELEV AREA (SF) VOL (CF) IVOL (CF)
822 290

125 125
624 960

<n>n =125 CF > <1_Ia... FLUSH = 0 CF - WATER HARVESTING IN SUB-BASIN E.1 ACTS AS
CREDIT FOR OVERALL PROJECT SITE (Vg1 crepim = 125 CF)

. SUB-BASIN E. 2 (NO DEVELOPMENT)

. BASIN F
a. SUB-BASIN F.1
i. VOLUME
Ew = (EaAa+EgAg+EcAc+EpAp)/Ar
Ew= (0.53%0.00) + (0.78%0.08) + (1.13*0.00) + (2.12*0.06)/0.12 = 1.45 IN
Voo, 6 4 = (Ew/12)Ar = (1.45/12)0.12 = 0.0145 ACFT 830 CF

ii, PEAK DISCHARGE
Qp = QpaAa + QpaAsg + QpcAc + QppAp
Qe = Qioo=  (1.56°0.00) + (2.28%0.08) + (3.14*0.00) + (4.70*0.06) = 0.4 CFS

iii. FIRST FLUSH (90TH PERCENTILE STORM EVENT)

Ew = (EaAn+EgAg+EcAc+EpAp)iAr

Ew = (0.00%0.00) + (0.0070.06) + (0.0970.00) + (0.34°0.06)/0.12 = 0.17 IN
Versteiusn = (Ew/12)Ar = (0.17/12)0.12 = 0.0017 AC-FT 70 CF

iv. WATER HARVESTING CAPACITY (AVERAGE END-AREA METHOD)

o

ELEV AREA (SF) VOL (CF) IVOL (CF)
816 170
170 i70
62 510

Veap = 170 CF > Verstriuss = 70 CF -, WATER HARVESTING IN SUB-BASIN F.1 ACTS AS
CREDIT FOR OVERALL PROJECT SITE (V¢ 4 grepimy = 100 CF)

v. CISTERN RETENTION VOLUME
Vreap = Viz inch FROM SUB-BASIN F.3

- SEE SUB-BASIN F.3 FOR CALCULATIONS
Vaean = BOO CF

vi. VOLUME RELEASED FROM SUB-BASIN
VRreL .1 = Vioo - Viwarer Harvest = 630 - 170 = 460 CF

b. SUB-BASIN F.2
i. VOLUME
Ew = (EaAatEgAp+EcAc+EpAp)/Ar
Ew= (0.53*0.00) + (0.78"0.00) + (1.13%0.00) + (2.12*0.06)/0.06 = 212 IN
Vigo, s Hr = (Ew/12)Ar = (2.12/12)0.06 = 0.0106 AC-FT = 460 CF

i, PEAK DISCHARGE
Qp = QpaAs + QeAp + QecAc *+ QrpAp
Qp=Qqp= (1.56%0.00) + (2.28*0.00) + (3.14*0.00) + (4.70%0.06) = 0.3 CFs

- NOTE: ALL RUNOFF FROM THIS SUB-BASIN (HOTEL SERVICE AREA) DRAINS INTO THE
PROPOSED SANITARY SEWER SYSTEM, 0 CFS DISCHARGED TO PUBLIC STREET

c. SUB-BASINF.3
i, VOLUME - 100 YR, 6HR
Ew = (EaAa+EgAg*EcActEpAp)/AT
Ew= (0.53*0.00) + (0.7870.00) + (1.13%0.00) + (2.12*0.44)/0.44 = 212 IN
Vioo. s ur = (Ew/12)Ar= (2.12112)0.44 = 0.0777 ACFT = 3,380 CF

ii. VOLUME - FIRST 1/2" RUNOFF (TO BE RETAINED IN SUB-BASIN F.1 CISTERN)
Viewen = 0.5 IN. * Ay
Ar=0.44 AC * 43560 SF/AC * 144 IN“ / 8F
Ar= 2,760,000 IN¢
Vyzmen = 0.5 * 2,760,000 = 1,380,000 IN°
Ve inen = 1,380,000 IN®* 1 CF / 1728 IN®
VizincH = 800 CF (SEE SUB-BASIN F.1 CISTERN)

iii. PEAK DISCHARGE
Qp = QpaAp + QpgAs + QpcAc + QepAp
Qp = Qo= (1.56%0.00) + (2.28%0.00) + (3.1470.00) + (4.70%0.44) = 21CF8

iv. 4" CURB PENETRATION CAPACITY (Qrel)
Qre. = 1.49/n* A * R?® * 872 (MANNING'S EQUN FOR PIPE FLOW)
WHERE:
n=0.013
A = 0.087 SF
R=A/P,P=1.05=>R =0.083
S =0.01000
QreL = 0.2CFS

v. FIRST FLUSH (90TH PERCENTILE STORM EVENT)

Ew = (EsAn+EpAp+EcActEpAn)iAs

Ew = (0.00*0.00) + (0.00%0.00) + (0.09*0.00) + (0.34*0.44)/0.44 = 0.34 IN
Verst FLusk = (Ew/12)Ar= (0.34/12)0.44 = 0.0125 AC-FT = 540 CF

vi. VOLUME RELEASED FROM SUB-BASIN
<Wm_.. Ea®= <43 - Va2 1o c1sTERN = 3390 - 800 = 2580 CF

. SUB-BASIN F 4

i. VOLUME

Ew = (EaAa+EgAgtEcAc+EpAp)/Ar

Ew = (0.53*0.00) + (0.78"0.00) + (1.13%0.00) + (2.12%0.25)/0.25 = 212 IN
Vigo s = Ew1DAr=  (2.12112)0.25 = 0.0442 AC-FT = 1,920 CF

ii. VOLUME - FIRST 1/2" RUNOFF (TO BE RETAINED IN SUB-BASIN B.2 CISTERN)
Vizinen = 0.5 IN. * Ay
Ar=0.25 AC * 43560 SF/AC * 144 IN“/ SF
At = 1,568,160 IN“
Vi inen = 0.5 * 1,568,160 = 784,080 IN°
Vizinen = 784,080 IN°*1 CF /1728 IN®
Virziney = 460 CF (SEE SUB-BASIN B.2 CISTERN)

iii. PEAK DISCHARGE
Qp = QpaAa + QppAg *+ QpcAc + QppAp
Qe = Q= (1.56%0.00) + (2.28*0.00) + (3.14*0.00) + (4.70*0.25) = 1.2 CFS

iv. 4" CURB PENETRATION CAPACITY (Qrey)
Qre, = 1.49/n* A * R¥? * 82 (MANNING'S EQUN FOR PIPE FLOW)
WHERE:
n=0.013
A = 0.087 SF
R=A/P, P=1.05=>R=0.083
S = 0.01000
Dmm_- = 0.2 CF8

v. FIRST FLUSH (90TH PERCENTILE STORM EVENT)

Ew = (EpAatEpAp+EcAc+EpAp)Ar

Ew= (0.00%0.00) + (0.00*0.00) + (0.09*0.00) + (0.34*0.25)/0.25 = 0.34 IN
Verst rLusH = (Ew/12)A = (0.34/12)0.25 = 0.0071 AC-FT = 310 CF

vi. VOLUME RELEASED FROM SUB-BASIN
VreLr.a = Vigo - Vg o cistern = 1920 - 460 = 1460 CF

e. SUB-BASINF.5
i. VOLUME
Ew = (EaAn*EgAs+EcAc+EpAp)iAr
Ew= (0.53*0.00) + (0.78%0.14) + (1.13*0.00) + (2.12*0.07)/0.21 = 1.23 IN
Vioo, s Hr = (Ew/12)Ar = (1.23/12)0.21 = 0.0215 AC-FT = 940 CF

- NOTE: Vypg, .5 RETAINED IN SUB-BASIN B.2 CISTERN

il. PEAK DISCHARGE
Qp = QpaAs + QpaAs + QpcAc + QppAp
Qp=Qqgp= (1.560.00) + (2.28"0.14) + (3.1470.00) + (4.70%0.07) = 0.6 CFS

lii. FIRST FLUSH (90TH PERCENTILE STORM EVENT)

Ew = (EaAn*EgAg+EcAc+EpAp)/Ar

Ew= (0.00*0.00) + (0.00%0.14) + (0.09*0.00) + (0.34*0.07)/0.21 = 0.11IN
VerstewsH = Ew/12Ar=  ({0.11712)0.21 = 0.0019 AC-FT = 80 CF

Vi, rs RETAINED IN SUB-BASIN B.2 CISTERN, . VeirstrLusi CAPTURED ONSITE

iv. VOLUME RELEASED FROM SUB-BASIN
VReLr.s = Vioo - Vrr B2 cistern = 940 - 80 = 860 CF

f. SUB-BASIN F.8
i. VOLUME
Ey = (EaAs+EgAg+EcAc+EpAp)/Ay
Ew= (0.53*0.00) + (0.780.03) + (1.13%0.00) + (2.12°0.10)/0.13 = 1.81 IN
Vioo, s r = (Ew/12)Ar = (1.81/12)0.13 = 0.0196 AC-FT = 850 CF

ii. PEAK DISCHARGE
Qp = QpaAp + QpgAs + QpcAc + QppAp
Qp=Qqp= (1.56%0.00) + (2.28"0.03) + (3.14*0.00) + (4.70*0.10) = 0.5 CF8

iii. FIRST FLUSH (90TH PERCENTILE STORM EVENT)

Ew = (EsAa*+EpAg*EcAc+EpAp)/Ar

Ey= (0.00%0.00) + (0.00%0.03) + (0.09*0.00) + (0.34*0.10)/0.13 = 0.26 IN
<ﬂ_zw4 FLUSH = Amet:Nv>4 - ADNG: Nwodw » 0.0028 AC-FT = 120 CF

iv. WATER HARVESTING CAPACITY (AVERAGE END-AREA METHOD)

o

ELEV AREA (SF) VOL (CF) IVOL (CF)
59.5 160
145 145
60 420
75 220
60.15 560

<O_-.t =220 CF > <m_m.m._.mrcm1 = 120 CF . WATER HARVESTING IN SUB-BASIN F.6 ACTS AS
CREDIT FOR OVERALL PROJECT SITE (V£ g waren narvestine creom = 220 - 120 = 100 CF)

v. VOLUME RELEASED FROM SUB-BASIN
VReL ke = Vigo - Viwater varvest = 850 - 220 = 630 CF

@. SUB-BASIN F.7
i. VOLUME
mrz % nm>)>+mw>m+m0>n+m0>cz_>._‘
Ew= (0.53*0.00) + (0.78%0.03) + (1.13*0.00) + (2,12*0.09)/0.12 = 1.79 IN
Voo s vr = (Ewl12Ar= (1.79/12)0.12 = 0.0179 AGFT 780 CF

ii. PEAK DISCHARGE
Qp = QpaAa + QpaAs + QpcAc + QpoAn
Qp=Qqgp= (1.56%0.00) + (2.28%0.03) + (3.14*0.00) + (4.70*0.09) = 0.5 CFS

lii. FIRST FLUSH (80TH PERCENTILE STORM EVENT)

Ew = (EaAn*EgAs*EcAc+EpAp)Ar

Ew= {0.00*0.00) + (0.00*0.03) + (0.09*0.00) + (0.34*0.09)/0.12 = 0.26 iN
<m_mm4 FLUSH = AmE:Nv>4 = AO.MG__J NVOJw - 0.0026 AC-FT 110 CF

iv. VOLUME RELEASED FROM SUB-BASIN
VReLF.7 = Vioo- Vereoirez wn = 780 - 550 = 230 CF

BASIN F (COMPOSITE)

i. VOLUME RELEASED
Vrew gasine = VReLrt + Vererrs * Veetra* Vretrs * Veerrst VeeLrer
VReL asin F = 460 + 2580 + 1460 + 860 + 630 + 230

<nm_! BASINF = 6,230 CF

ii. PEAK DISCHARGE RELEASED

Qy00, sasine = Qoo * Qretrs * Qrecra* Quoors * Qioors * Qioorr
Dag. sasiNnF=04+02+02+06+05+05

Q100 sasine = 2.4 CFS

Dlmr PER AC. BASINE = 2.4 CF8/1.33 AC = 1.8 CFS/IAC
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LEGAL DESCRIPTION

TRACTS A, B AND D, SHERATON OLD TOWN INN COMPLEX, ALBUQUERQUE,
NEW MEXICO

BENCHMARKS

PROJECT BENCHMARK

AN AGRS BRASS DISK STAMPED "5-J13A", SET FLUSH WITH TOP
OF CURB, AT THE NORTHWEST QUADRANT OF THE INTERSECTION
OF MOUNTAIN ROAD N.W. AND NINETEENTH STREET N.W.
ELEVATION = 4960.499 FEET (NAVD 1988)

TEMPORARY BENCHMARK #1 (T.B.M.)

A MAG NAIL SET IN ASPHALT, IN THE NORTHWESTERN PORTION
OF THE SITE, AS SHOWN ON SHEET C-101.
ELEVATION = 4961.25 FEET (NAVD 1988)

TEMPORARY BENCHMARK #2 (T.B.M.)

A CHISELED "+", BEING THE NORTHEASTERN PROPERTY CORNER
OF TRACT D, AS SHOWN ON SHEET C-101.
ELEVATION = 4960.13 FEET (NAVD 1988)

TEMPORARY BENCHMARK #3 (T.B.M.)

A MAG NAIL SET IN CONCRETE, IN THE SOUTHEASTERN PORTION
OF THE SITE, AS SHOWN ON SHEET C-101.
ELEVATION = 4958.16 FEET (NAVD 1988)

TEMPORARY BENCHMARK #4 (T.B.M.)

A MAG NAIL SET IN ASPHALT, IN THE SOUTHWESTERN PORTION
OF THE SITE, AS SHOWN ON SHEET C-101.
ELEVATION = 4961.08 FEET (NAVD 1988)
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