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NATURAL COLORED CONCRETE PILLAR CAP
NATURAL COLORED CULTURED STONE FACRDE~ \

BLACK ALUMINUM FENCING MATERAL

ROUTED AVONITE SIGNAGE.
'DARK GREEN BACKGROLND-

CREAM LETTERING

EXISTING POWER POLE
EXISTING FIRE HYDRANT

EXISTING MAILBOX

EXISTING GAS VALVE

EXISTING GAS VALVE BOX

WATER VALVE SHOWN ON NKWD MAPPING - NOT
FoUND

EXISTING WATER VALVE

EXISTING WATER METER

EXISTING MANHOLE (SAN = SANITARY
ST = STORM)

EXISTING CURB INLET

EXISTING CATCH BASIN

EXISTING COMMUNICATIONS PEDESTAL

EXISTING ELECTRICAL TRANSFORMER

EXISTING SIGN
EXISTING STORM HEADWALL STRUGTURE

EXISTING TREE

PROPOSED FIRE HYDRANT
PROPOSED WATER METER
PROPOSED WATER VALVE
PROPOSED AIR RELEASE VALVE
DIRECTION OF GRADE DRAINAGE

DIRECTION OF PIPE DRAINAGE

SURVEY CONTROL POINT
BORING LOCATION
NORTH ARROW.
KEYNOTE REFERENCE

LIGHT POLE

GROUND LIGHT

EXISTING PROPERTY LINE & RIGHT OF WAY LINE

EXISTING UTILITY EASEMENT

EXISTING SANITARY SEWER OR COMBINED

EXISTING STORM SEWER

EXISTING WATERMAIN

EXISTING WATER SERVICE

EXISTING UNDERGROUND GAS

EXISTING OVERHEAD ELECTRIC

ECTRIC

EXISTING UNDERGROUND TELEPHONE

EXISTING FENCE

PROPOSED WATER LINE

U

1. CONGRETE WORK AND TESTING SHALL CONFORM TO ALL REQUIREMENTS OF
ACI301-96,
EXCEPT AS MODIFIED BY THE SUPPLEMENTAL REQUIREMENTS BELOW.

2 CONGRETE MX DESIGN SHALL BE SUBMITTED FOR EACH TYPE OF CONCRETE
O THE OWNER FOR APPROVAL IN ACCORDANGE WITH ACI 301-96 SECTION
4234, "FIELD TEST DATA OR TRIAL MIXTURES *

3. CASTINPLACE CONCRETE SHALL BE
) READY MIX ASTMCS

HREZO

Engineering, Inc.

Engincering Cen

Full Architectural Sevices

B) Fc FOR LEVELING PAD TO BE 4.000PS1
ADDITATIVE

5. CONGRETE WORK IN COLD WEATHER SHALL CONFORM TO ALL REQUIREMENTS
OF ACI 306.1.90," ICATION FOR COLL
AND ACI 306R 83, “COLD WEATHER CONCRETING."

6. CONGRETE WORK IN HOT WEATHER SHALL CONFORM TO ALL REQUIREMENTS.
OF ACI 305R.91, *HOT WEATHER CONCRETING.

ALLGONGRETE TATIS EXPOSED TO FREEZE AND THAWCYCLES SHALLHAVE
% AIR ENTRAINMENT, +

ADMIXTURE. ASTM CA4.

5. LT TOTAL AOUNT 0F GHLORIOE 0N CONTENT N CONGRETE 10 AOUNT
INDICATED IN
ARE NOT PERMIT
s.

10, CONCRETE SLUMP SHALL BE 4" MAX. AND SHALL BE MEASURED PRIOR TO THE
ADDITION OF HRW

ALLCAST-INA!
COLD JONTS, WD VBRATED ADEQUATELY TO TREVENT ANY AR POCKETS A
INSTALL

GENERAL NOTES
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il 'NATURAL COLORED CONCRETE CAP

SO

NATURAL COLORED CLLTURED STONE FACADE

ENTRANCE SIGN

NOT TO SCALE NATURAL COLORED CONCRETE PILLAR CAP

NATURAL COLORED CULTURED STONE FACADE BLACK ALUMINUM FENCING MATERAL NATURAL COLORED CONCRETE CAP

TAX PARCELS FOR
SUBJECT SITE

047-10.00-06300, 047-10-00-067 00
047-00.01-041.00, 047-00.01-042 00
ND 047-00-01-011.00

AREA / DENSITY

417 ACRES OF OPEN SPACE
402 ACRES INLOTS

1,07 ACRES IN RIGHT-OF-WAY
9.26 ACRES TOTAL

DENSITY CALCULATION
110 TOTAL UNITS
819 ACRES IN LOTS AND OPEN SPACE
1343 UNITS PER NET ACRE

PARKING COUNT

oPEN SPACE
450% OPEN SPACE PROVIDED

34 SPACES PER UNIT

1. ITIS THE RESPONSIBILITY OF THE CONTRACTOR TO DETERMINE EXACT
SIZE. TYPE, AND LOCATION OF ALL EXISTING UTILITIES PRIOR TO.
CONSTRUCTION STAKING.

SUBSURFACE. ARE SHOWN ON THE PLANS FROM DATA AVAILABLE AT THE
TIVE OF BIDDIN O THE BEST
DURING CONSTRUCTION THE CONTRACTOR SHALL USE DILIGENCE IN

WHETHER SHOWN ON THE PLAN OR NOT. IF DAMAGE IS CAUSED, THE
CONTRACTOR WILL B RESPONSIBLE FOR REPAIR OR RESTORATION OF
SAME TO THE SATISFACTION OF THE ENGINEER AND THE UTILITY

3. PLANS PREPARED FROM AVALLABLE DATA FROM MULTIPLE SOURCES.
PROPERTY LINES, LAYOUT, GRADES AND ELEVATIONS TO BE VERIFIED IN
FIELD PRIOR TO CONSTRUCTION. (GOST SHALL BE INCIDENTAL TO THE
OVERALL PROJECT)

4. HORIZONTAL AND VERTICAL DATUM FOR PROJECT BASED ON NORTHERN
KENTUCKY CONTROL NETWORK (NAD 83), (NAVD 88) - CONTROL
MONUMENTS FOUND AND USED

5. ALL SHUT DOWNS AND TIE INS TO BE COORDINATED AND VERIFIED WITH
NORTHERN KENTUCKY WATER DISTRICT PRIOR TO SHUT DOWN OR TIE N,
CONTAGT NORTHERN KENTUCKY WATER DISTRICT (85) 576-9896.

6 AL 70 8E CoMPL
WATER DISTRICT SPECIFICATIONS.

7. UTLITY CONTACT INFORMATION N THE PROLECT AREA
ANITATION DISTRICT No. 1 -
DUKE ENERGY - 859 5344370
CINGINNATI BELL - 513 566-8059
SPECTRUM CABLE - 859 431-0300
NORTHERN KENTUCKY WATER DISTRICT - 850 578-9898

5. TRAFFIC SAFETY AND CONTROL ALONG THE PROJECT ROUTE WILL BE

THE KENTUCKY TRANSPORTATION CABINET. COORDINATE LAKE

RK AREAS WITH KENTUCK
COMPANY. (KYTC PERMIT BY NKWD. REFER TO PERMIT IN SPECIFICATION
800K)

5. BUP BEST NANAGENENT PRACTICES) ARE REQUIRED 10 KEEP
SEDIMENT, DEBRIS AND FLUIDS FROM THE ED CONSTRUCTION
ACTIITIES PROM ENTERING THE EXISTING STORM SYSTEM APPROVED
CATCH BASIN FILTERS SHALL BE INSTALLED AROUND INLETS IN THE
CONSTRUCTION ATEADURING THE ENTIRE CONSTRUGTION PASE
APPROVED SILT FENCING OR BALE
INSTALLED I AREAS OUTSIDE OF PAVEMENT 10 PREVENT RUNOFE FROM
LEAVING THE CONSTRUCTION AREA.

0. CONTRAGTOR S RESPONSILE FOR KEEPING FILED NOTES TWAT PROVIDE
SUFFICIENT DATA FOR PREPARING "RECORD DRAWINGS
COMPLETION OF THE PROJECT.

11, AKYTC ENCROACHMENT PERMIT WILL BE SUBMITTED FOR THE ACCESS
O MADISON PIKE.

12, THE SITE WILL BE DEVELOPED IN ONE PHASE.

EXTEND ACROSS THE JONT UNLESS OTHERVISE ROTED. GOLD JONTS ARE
THE RESPONSIBILITY OF THE CONTRACTON

12, WATER IS NOT TO BE ADDED TO CONCRETE MIX ON SITE UNLESS APPROVED IN
WRITING 5Y ENGINEER.

13, REINFORCEMENT COVER SHALL BE 3 AT EARTH FORM AND 2" AT FORM WORK,
UNLESS OTHERWISE NOTED

14, ALL REINFORCING STEEL SHALL BE ASTM A615 GRADE 60KS| YIELD STRENGTH

15 ALL CONGRETE FLATWORK SHALL INGLUDE A MMM

1111241 CY FIBERMESH REINFORGIN
5) ENGIEER APPROVED RENFORGIG

SITE WORK

1. INSPECT SOIL REPORT
WATER, DEBRIS, OR OTHER UNDESIRABLE CONDITIONS TO THE OWNER
REMOVE AL LOOSE DIRT AND DEBRIS BEFORE PLACING CONCRETE_FOOTINGS
TO BE PLACED ON LEVEL, UNDISTURBED SOIL, OR FILL COMPACTED T0 3000 PSF
MIN. UNKNOWN UNDERGROUND CONDITIONS WHICH PRESENT INADEQUATE
BEARING ANDIOR UNEXPECTED, NECESSARY ROCK EXCAVATION SHALL BE THE
RESPONSIBILITY OF THE CONTRACTOR. THE CONTRACTOR SHALL MAKE THE
OVINER AWARE OF THESE CONDITIONS PRIOR TO PROCEEDING WITH SUCH

Suncying Services
GREENDALE
1025 Ridge Avenu

Greendle, Ym\mvm oo
812.537.4700
winceing com

Oceat Iumb

MADISON
448 Meadow Lane
Madion, Indana 47250
T 8122732644
conacia

® Coppron.

2 CONTRACTOR SHALL CONTACT UTILITY COMPANIES FOR LOCATION OF ALL
EFOR
SUPPORT.
3 cowpacTion:

‘AL FILL MATERIALS SHALL BE APPROVED BY A GEOTECHNICAL
CONSULTANT.

REVISION. DATE

B BACKFILL ALONG LEVELING PAD TO BE CLAYEY MATERIAL
" LIFTS TO 98% STANDARD PROCTOR DENSITY.

4. ALLAREAS WITHIN THE UTILITY TRENCHES, MUST BE FREE OF ANY WET ANDIOR
SOFT AREAS PRIOR TO PLACEMENT OF FILL MATERIAL OR SLAE.

5. SLOPE GRADE AS SHOWN ON PLANS KEEP GRADE AW, OF & FROW TOR OF

CONCRETE Fe
NN

STORM SEWER

GENERAL

1. IMPERVIOUS SURFACE AREA WILL INCREASE FOR THE OVERALL SITE. THE
STORM WATER GENERATED BY THIS PROJECT CAN EASILY BE CONTAINED IN
THE EXISTING LAKE AND EXISTING DETENTION POND.

2 L conTACT

L umiLy
RIOR TO.

EXCAVATION.

FIPING AND FITTI

HOT MIX ASPHALT PAVEMENT

A
FOR THE STORM SEWER COLLECTION SYSTEM AS SHOWN ON THE PLANS.
WORK SHALL INCLUDE BUT NOT BE LIMITED TO BOTH MAINLINE SEWER,

GENERAL

1. ASPHALT BASE AND SURFACE MATERIALS SHALL MEET OR EXCEED THE
REQUIREMENTS AND SPECIFICATIONS AS INDICATED IN THE KENTUCKY
TRANSPORTATION CABINET (KYTC) CONSTRUCTION AND MATERIALS

APPROVED EQUAL.

2 ASPHALT BASE WORK, TESTING AND PLACEMENT SHALL MEET O EXCEED THE.

APPROVED EQUAL.

3. ASPHALT SURFACE WORK, TESTING AND PLACEMENT SHALL MEET OR EXCEED
AS PER THE

APPROVED EQUAL.

4. PAVEMENT MARKINGS WILL NOT BE APPLIED UNTIL LAYOUT, COLORS AND
PLACEMENT HAVE BEEN VERIFIED BY OWNER. COLOR TO BE THOSE DEFINED
WPAVING
7O AGE FOR AMNHIOM O 3 DAY PRIOR T0 WARKING. SWEES AND CLEAN

SURFACE TO ELIMINATE LOOSE MATERIAL AND DUST. APPLY PAINT WITH
MECHANICAL EQUIPMENT TO PRODUCE PAVEMENT MARKINGS OF DIMENSIONS.
INDICATED WITH UNIFORM STRAIGHT EDGES. APPLY AT MANUFACTURES.
RECOMVENDED RATES AND TEMPERATURE RANGE.

5. PAINT FOR PARKING AREAS SHALL BE HIGH QUALITY, WHITE, WATER BASED.

SITE ELECTRIC

cENERAL

1. PROVIDE SITE ELECTRICAL
TELEPHONE ANDIOR CABLE DRAWINGS.

2 PROPOSED SITE LIGHTING WILL BE DUKE ENERGY STREET LIGHTS WITHIN THE
UTILITY EASEMENT. FINAL PLACEMENT WILL E DESIGNED BY DUKE ENERGY

SYSTEM AS SHOWN.
4 ALLWORK SHALL CONFORM TO APPLICABLE CODES AND AUTHORITIES HAVING
JURISDICTION, EAGH CONTRACTOR SHALL SECURE AND PAY FOR AL PERMITS,

FOR HIS OWN WORK.

5. WORKMANSHIP SHALL REPRESENT THE HIGHEST STANDARD OF THE INDUSTRY.
GUARANTEE ALL MATERAL ARD WORKMANSHI”FOR A PERIOD OF ONE YEAR
AFTER ACCEPTANC

6. MATERIALS SHALL BE MANUFACTURERS STANDARD COMMERCIAL GRADE
UNCESS SPECIFIED HEREIN. ALLWATERIALS SHALLBE NEW. UNLESS SPECIFIED
OTHERWISE

MATERIAL

1. HOPE PIPE 4°60° DiA.
1. PIPESHALLEE ADS 12 CORRUGATED HOPE WT (WATERTIGHT) PG
2, TYPE S OR

Mwwum covER i
IPE: 1-0° MIN. FROM CROWN OF PIPE.
" MIN. FROM CROWN OF PIPE.

L
EITTINGS: ASTM
INSTALLATION OF PIPE SHALL COMPLY WITH ASTM D2321 AND ADS
INSTALLATION GUIDELINES.

2 ALL JOINTS SHALL BE MADE WITH INTEGRALLY-FORMED BELL AND SPIGOT N-12
JOINTS MEETING AASHTO M252, M294 OR ASTM F2360

3 £ FORINSTALL

DESIGNATED ON PLANS.

INSTALLATION

CALLED FOR BY

THE HAVEN AT LIBERTY GROVE
MADISON PIKE PARTNERS, LLC

ANR LOGISTCS LLC: 289 MADISON PIKE, FT. MITCHELL, KENTUCKY 41017
ARLINGHAUS BUILDERS INC: 142 BARNWOOD, KENTUCKY 41017

omeR

L
INFLUENT INVERT TO EFFLUENT INVERT.

4 CONTRAGTOR 10 PROVIDE ALLFITTIGS SUCH AS WYE'S TEES, REDUCERS, i LS s
CCOUPLERS, ETC. FOR A COMPLETE AND OPERATIONAL PROJECT, H 5 H

1 TRENCH EXCAVATION - CONTRACTOR SHALL DO ALL EXCAVATION NECESSARV DATE: SEE RELEASE DATES
B PR HCOENTAL T THE PHOPe COMLETON OF AT e

ARG D SrECTIOATNS e AL FUmISH AL

AR e 100 A LS Sty A T HECKIDBY, o
CONTEPLATED oo Jsk, 40
COAE SHALL BE TAKEN AT AL THIES 1o KEEE Sa uchme Our OF Exeerme. | [rropect: NG 2311
R TeLEPMONE LNCS FASSIG ACROS3 O ALONG TH SIE OF e WOk

) 10w ojic
. SLOPE SHALL B 0.5% OR AS SPEGIIED ON PLANS REFERNCE &

3. SEE BACKFILL DETAILS FOR ADDITIONAL INFORMATION ON PIPE PLACEMENT IN
TRENCH.

SHEET INDEX

PR-1
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REMOVED NORTH WEST RETAINING WALL

HREZO

Engineering, Inc.
Engnccring Certificaton
Engncering Consuling
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Construction Man

GREENDALE

1025 Ridge Avenue

Greendale, Indiana 47025
T812.537.4700

Office(@HrezoEngineering.com

MADISON
448 Meadow Lane
Madison, Indiana 47250
T 8122732644

Contact@HirezoEngineering com|
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sTA 0100
WALL BEGINS

OFF SITE WALKING PATH DETAIL

SCALE: 1" = 30"
o 30 co 90

o™ e e =

TRAIL CONNECTION WILL BE
COMPLETED PRYOR TO ZONING
PERMITS BEING ISSUED FOR THE
NINTH BUILDING WITHIN THE
DEVELOPMENT.

55.84'

RETAINING WALL

q‘

-

RETAINING WALL

0

STA D+00
WALL BEGIN%
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SOUTHERN WALL DETAIL LAYOUT PLAN

SCALE: 1" = 50"
o 50 100 150

WALL PROFILE VIEWS

VERTICLE SCALE: 1" = 10
HORIZONTAL SCALE: 1" = 50"

/I\ REMOVED NORTH WEST RETAINING WALL
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HREZO

Engineering, Inc.

ANR LOGISTCS LLC: 289 MADISON PIKE, FT. MITCHELL, KENTUCKY 41017
ARLINGHAUS BUILDERS INC: 142 BARNWOOD, KENTUCKY 41017

THE HAVEN AT LIBERTY GROVE

MADISON PIKE PARTNERS, LLC

o

DATE: SEE RELEASE
DRAWN BY: Ice
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EROSION & SEDIMENT CONTROL GENERAL NOTES . PROJECT DESCRIPTION IV. SOIL TYPES IX. SITE INSPECTION LOG
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INCLLDE 5 (OT LNATED 1O FUEL £ WASTE, CONSTRUCTION DEBRIS, SEDIMENT + FERTILIZE G A St N hchEs o O Sl72s 20 e OF s A\"m"\w,no A =
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Storm Water Calculations
Condominium Development at The Haven at Liberty Grove
Kenton County, Kentucky

Drainage Areas

Pre-Development

The pre-development watershed area for this site includes two water sheds, one that drains to the northwestern boundary
and one that drains to the eastern boundary. The northwest watershed is approximately 7.43 acres, and the eastern
watershed is approximately 2.26 acres. The watersheds converge at a creek offsite. Pre-Development conditions were
analyzed and a weighted coefficient was calculated using the Sanitation District No. 1 Strom Water Rules and
Regulations.

Post Development

The post development watershed area includes improvements of the development site, such as grading, buildings, and
underground utilities. Open channel ditches as well as catch basins will be used to collect runoff from the improvements.
There are two watersheds for the post development site draining to the similar locations as the pre development site. The
post-development drainage area is increased for the eastern watershed (3.08 acres) and decreased for the north-western
watershed (4.92 acres) increase. Post-Development conditions were analyzed and a weighted coefficient was calculated
using the Sanitation District No. 1 Strom Water Rules and Regulations. The following charts shows calculated runoffs and
provided detention to make Pre-Development conditions be the same or less than the Post Developments

Runoff

Pre-Development Runoff

The pre-development watershed area for the eastern watershed includes 2.26 acres of the development. The Rational
Method is used to determine peak runoff going into the watershed. According to Section 506, Table 4 of the SD1 Rules
and Regulations, a runoff coefficient is found. The land in this area is undisturbed giving a general runoff coefficient of

0.40 This is calculated through Hydrology Studio

Total Predeveloped Drainage Area: 2.26 Ac.
Runoff Coefficient: 0.40
Time of Concentration: 25 minutes

The pre-development watershed area for the northwestern watershed includes 7.34 acres of the development. The
Rational Method is used to determine peak runoff going into the watershed. According to Section 506, Table 4 of the SD1
Rules and Regulations, a runoff coefficient is found. This is calculated through Hydrology Studio

Total Predeveloped Drainage Area: 7.34 Ac.

Runoff Coefficient: 0.40
Time of Concentration: 25 minutes

ENG2311, 7-29-2024
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Using Section 503, Table 3 of the SD1 Rules and Regulations, The Pre-Development conditions are as follows where:

| = B/(Tc+D)E
Storm Frequency B D E
3-month 35.0000 9.00 0.8950
2-Year 41.5018 7.62 0.8000
5-Year 54.0284 8.85 0.8110
10-Year 65.6903 9.80 0.8240
25-Year 43.9684 6.33 0.7020
50-Year 40.0295 5.23 0.6590
100-Year 34.3934 3.78 0.6050

Q-Critical:

According to Section 709 of the SD1 Rules and Regulations, the 2-Year Frequency storm event shall be equal to or less
than Q-Critical. This is approximated as 0.4 cfs per acre of disturbance within the pre-developed drainage area plus the 2-
year peak from the remaining undisturbed pre-developed drainage area to each outlet/discharge leaving the project site.

Peak Runoff (East)
Q2 = Q-Critical = .4(2.26) = 0.904 cfs
Q1o = 3.586 cfs
Q25 = 3.984 cfs
Qso0 = 4.306 cfs
Q100 = 4.582 cfs
Peak Runoff (Northwest)

Q2 = Q-Critical = .4(7.34) = 2.94 cfs

Q10 =11.65cfs
Q25 =12.94 cfs
Qs0 = 13.99 cfs

Q100 = 14.88 cfs

Post Development Runoff:

The post-development uncontained flow leaving the storm system is 1.59 acres of the watershed. This runoff is apart of
our site basin but is not contained in our detention system. The Post Development conditions are as follows, using similar
guidelines from the pre-development conditions as this area is graded but doesn’t have impervious services.

Runoff Coefficient. = 0.45
Drainage area = 1.59 acres
Time of Concentration = 25 min. (Estimated Time of Concentration)

Q2=1.828 cfs
Q10=2.523 cfs
Q25 =2.803 cfs
Qs0 = 3.030 cfs
Q100 = 3.224 cfs

ENG2311, 7-29-2024
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The estimated post development watershed area to the Eastern Detention Pond includes 3.08 acres of improvement area.
Open channel ditches, as well as catch basins will be used to collect runoff from the improvements. This will provide
natural infiltration and help extend the time of concentration. This runoff will be directed to storm basins and outfall
headwalls. The Post Development conditions are as follows, using the Modified Rational Method from the pre-
development conditions.

Runoff Coefficient. = 0.81 (Multi-Family Residential)
Drainage area = 3.08 acres
Time of Concentration = 11 min. (Estimated Time of Concentration)

The estimated post development watershed area to the Eastern Detention Pond includes 3.08 acres of improvement area.
Open channel ditches, as well as catch basins will be used to collect runoff from the improvements. This will provide
natural infiltration and help extend the time of concentration. This runoff will be directed to storm basins and outfall
headwalls. The Post Development conditions are as follows, using the Modified Rational Method from the pre-
development conditions.

Runoff Coefficient. = 0.81 (Multi-Family Residential)
Drainage area = 4.92 acres
Time of Concentration = 13 min. (Estimated Time of Concentration)

The Peak Runoff rates to Detention pond are listed below. This was determined via Hydrology Studio, based on the
numbers from the Pre-Development Run-off and Post Development conditions.

Q2=10.71 cfs
Q10=14.75 cfs
Q25 = 16.35 cfs
Qs0 = 14.71 cfs
Q100 = 15.74 cfs

Storage Requirements

The storage requirement was calculated using the NRCS Rainfalls and volumes were maximized to keep the runoff rate
less than or equal to the pre-development rate. The detention pond design will provide more than the required storage.
Detailed below is the stage storage for the proposed detention pond:

Eastern Pond

Stage (ft) Elevation (ft) Contour Area (sq. ft.) Incr. Storage (cu. ft.) | Total Storage (cu. ft.)
0.00 848.00 1902 0.000 0.000
2.00 850.00 5362 7264 7264
4.00 852.00 9095 14456 21721
5.00 853.00 11,124 10109 31830
6.00 854.00 13,183 12153 43983

Western Pond

Stage (ft) Elevation (ft) Contour Area (sq. ft.) Incr. Storage (cu. ft.) | Total Storage (cu. ft.)
0.00 858.00 221 0.000 0.000
2.00 860.00 948 1168 1168
4.00 862.00 2154 3101 4269
6.00 864.00 4053 6206 10476
8.00 866.00 6487 10540 21016
9.00 867.00 7945 7216 28232
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The 100 year storm event will be able to be held in the pond as designed. A safety factor is built in to allow for the
possibility of a clogged inlet. The outlet structure will have a grated opening in the top and the dam is an additional 1’-0”
above the structure.

Detention Structure:

The Detention Structure was designed in order to keep the post-development release rates less than the pre-development
release rates. In this case, the target release rate should be the pre-developed conditions subtracted from the
uncontained post-developed condtions.

Best Management Practices:

For the best management practices, the estimated percentage of impervious surfaces post-development is equal
to approximately 75%, and the site will be considered a new development of the area. The Calculations are as follows:

Rv =.009 * 75 +0.05 = 0.725

VWqg (NW pond) = Rv * .8 in * 4.92 ac * 3630 = 10359 ft?

VWq (E pond) =Rv * .8 in * 4.92 ac * 3630 = 6484 ft*

A Drawdown time for the VW(q is approximated at 36 to 48 hours.

A 6-in perforated will be used to filter sediment and the storm water will be released into the NW detention
structure using a 1.25” Orifice. This will release the WQv at a rate of 0.14 cfs with a Drawdown time of 36 hrs.

A 6-in perforated will be used to filter sediment and the storm water will be released into the NW detention
structure using a 1.25” Orifice. This will release the WQv at a rate of 0.07 cfs with a Drawdown time of 43 hrs.

Final Design:

Using the Best Management Practices described, the final structure was designed. A proposed Oultlet structure was
designed using the Hydrology Studio Program and is illustrated in C-5.3. The following is a summary of the resulting total
release rates after the post-release conditions are established

Q Total Release:

Q2=3.41cfs
Q10=5.34 cfs
Q25 =6.98 cfs
Qs0=9.29 cfs
Q1o0=10.11 cfs

Discharge from Detention Basin

The discharge rate will be controlled by the size of the orifices in the outlet structure and is a multi-stage release design.
This design will allow for low flows to pass through and for sediments to settle during larger events. See plan details for
outlet structure design. The downstream outlet from this pond is the south corner of the flowing to an existing waterbody

ENG2311, 7-29-2024
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The proposed outlet pipe from the NW outlet structure in the pond will be a 47.51’ of 24” Concrete pipe laid at 8.42%
grade and will discharge less than the pre-development runoff per design grades. The proposed outlet pipe from the E
outlet structure in the pond will be a 47.86° of 24” Concrete pipe laid at 12.06% grade and will discharge less than the pre-
development runoff per design grades. The detention pond design will include a storage volume of more than the
computed required storage and will be constructed of earth. Rip-Rap rock liner will be used from the outlet headwall to
slow velocities and help filter sediments.

Pipe Hydraulics: See Additional Sheet

Sincerely,

Robert J. Hrezo, P.E.
Hrezo Engineering, Inc.
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