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TAB 1
DEVELOPMENT PLAN TEXT



PRELIMINARY DEVELOPMENT PLAN SUBMITTAL 

January 22, 2020 

(1) Name, address, and phone number of applicant;

The Camber Company, LLC 
Chris Bradley, Principal 
6760 Colt Court 
Dublin, OH 43017 
(614) 578-3581

(2) Name, address, and phone number of registered engineer and/or urban planner
assisting in the preparation of the preliminary development plan;

Land Planner:
Gary Smith, G2 Planning+Design
720 East Broad Street, suite 200
Columbus, OH 43215
Phone: (614) 583-9230

Engineer:
Christopher Lescody, PE
E.P. Ferris & Associates, Inc.
800 King Ave
Columbus, OH 43212
Phone: (614) 299-2999

(3) Legal description of the property;

Legal Description enclosed.

(4) A description of present use(s) on and of the land;

2 single family homes, a barn and aging horse stables which currently serve as a 
business for horse training and riding lessons.  

(5) A vicinity map at a scale approved by the Zoning Inspector showing all property lines,
existing streets and alleys, approved future streets and land uses on adjacent Planned
District areas, transportation and land use elements of the Municipality's adopted
Comprehensive Plan, current zoning classifications and boundaries, and current land
uses on the site of the proposed Planned District development and in the surrounding



areas to the physical extent deemed necessary by the Zoning Inspector, but no less than 
250 feet beyond the limits of the proposed Planned District Development Plan. 
 
Vicinity map enclosed. 
 

(6) A preliminary development plan at a scale approved by the Zoning Administrator 
illustrating: 

 
A Preliminary Development Plan and Conceptual Landscape Plan addressing items A-N 
are enclosed with the application. 

 
A. The property line definition and dimensions of the perimeter of the site; 
 
B. Right-of-ways and paving widths of all existing, currently platted, and previously approved 
Planned District streets and alleys adjacent to, on, or abutting the site; 
 
C. The area of the site and its subareas in acres; 
 
D. The topography of the site and abutting areas at no more than five foot contour intervals; 
 
E. Existing surface drainageways and surface sheet flow patterns; 
 
F. Flood plain areas, ravine-bottom areas, and areas of ground slope in excess of six 
percent; 
 
G. Existing vegetation on the site with specific tree spots for all trees six inches in diameter 
or greater, measured 24 inches from the ground. 
 
H. Existing easements on the site with notations as to their type, extent, and nature; 
 
I. The location and dimensions of existing utilities on and adjacent to the site, including the 
nearest sanitary sewer, with manhole invert elevations; 
 
J. Calculation of the maximum residential units permitted on the site under the terms of this 
Zoning Ordinance, including delineation of the subdistricts of the site upon which these 
calculations have been made; 
 
K. A preliminary plan for the first, or next, phase of site development illustrating: 
 
1. New street centerlines, right-of-ways, and street classification types; 
 
2. Names of existing and proposed streets; 
 



The property fronts to Liberty Road to the west and Carriage Road to the South. Proposed 
internal street names TBD. 
 
3. Generalized lot and block layouts, indicating and illustrating property lines, minimum lot 
areas, minimum building setbacks and yards, location and extent of major off-street parking 
areas, etc.; 
 
4. Subareas of the site to be developed, by land use type, housing types, and housing 
densities, including subarea statistics; 
 
5. All proposed structures shall be located showing square footage, tenant or user types, and 
expected entranceways and service or loading areas; 
 
6. Common open areas, public lands, and natural scenic easements, including the area of 
each; 
 
7. Proposed landscape treatment of the site; 
 
8. Proposed utility patterns and provisions, including sanitary sewer, individual waste 
disposal systems, storm sewer, trash collection systems, outdoor lighting, and water supply, 
including relevant easements and engineering feasibility studies or other evidences of 
reasonableness; 
 
9. Provisions for accommodating surface drainage runoff; 
 
10. Proposed architectural design criteria; 
 
11. Proposed pedestrian/jogging/bicycle pathways and equestrian paths, including locations, 
dimensions, landscape and construction, including relationships of such pathways to existing 
and proposed future pathways on surrounding property; 
 
12. Overall site development statistics comparing this plan for development with 
requirements of this Zoning Ordinance and with the comprehensive plan and indicating that 
all requirements of this Zoning Ordinance and the comprehensive plan have been met in this 
preliminary plan and will be met in final development. 
 
L. Projected development schedule by subareas of the entire planned development site, and 
for the first, or next, phase of development, including land uses, public areas, natural and 
scenic reserves, streets, buildings, utilities, and other facilities, indicating the relationship of 
the proposed development to existing and probable uses of surrounding areas during the 
development timetable; 
 
M. An overall traffic scheme, illustrating points of access, parking areas, including the 
number of parking spaces and indicating visitor, employee and service traffic flow, illustrating 
calculated peak hour traffic use for residents and employees as well as deliveries and other 
transport and the effect of this traffic on the community traffic ways. 



 
Each home will have a minimum of a 2 car garage. The driveways will support two additional 
parking spaces. On street parking will be available as well. 
 
N. If to be developed in phases, the entire site development shall be described in outline and 
diagrammatic plan form, and in a complementing detailed text in a manner calculated to 
assure City officials that Planned Development requirements and other requirements of this 
Zoning Ordinance shall be met in the detailed development of the phases to follow, and that 
the entire Planned Development area will meet all of the requirements of this Zoning 
Ordinance, such diagrams and descriptive texts being accepted with, and becoming a part of 
the extended zoning plan for the entire site; 
 
(9) Evidences, as determined by the Zoning Administrator in his/her sole discretion, of the 
ability of the applicant to carry forth its plan by control of the land and the engineering 
feasibility of the plan, and that the applicant has sufficient control over the land and financing 
to initiate the proposed development plan phase within two years; 
 

The applicant controls the property in the form of a purchase and sale agreement. The 
engineering feasibility has been evaluated by a PE and the utility companies have 
provided (enclosed) initial approval from a capacity and service perspective.  

 
(10) Evidence of the applicant's ability to post a bond if the plan is approved assuring 
completion of public service facilities to be constructed within the project area by the 
developer; 
 
(11) Verification by the owner of the property that all the information in the application is true 
and correct to the best of his knowledge. 
 

The applicant has reviewed the included information in the Preliminary Development Plan 
submittal and believes it to be true and correct to the best of the applicant's knowledge.  

(12) A statement of the character and nature of the development including the cost range or 
rent levels for housing in residential development and the general types of business or 
industrial and commercial developments. 
 

The proposed plan consists of 23 high quality residential units. The square footage of 
the units will be approximately 1,600-2,200 sf (exclusive of any basement or 
garage). Natural building materials shall be used for exterior elevations and may include, 
but not limited to, brick, stone, cultured stone, stucco, concrete, engineered wood or 
cementious siding shall, provided that entry doors, garage doors, windows, soffits, 
gutters, downspouts and trim details may be steel, metal, fiberglass or composite 
materials. Preliminary elevations are enclosed.  
 (13) A statement of the general impact the development will have on the 
infrastructure, municipality and schools including projected demographics, a traffic 
impact study and a fiscal impact analysis may be required by the Planning and 
Zoning Commission. 

 



The development will not have a significant impact on the infrastructure or schools given the 
limited single-family density and product type being proposed (2.9 units/acre). It is 
anticipated the homes will appeal mainly to an older higher net worth demographic. 
Therefore, the neighborhood is not expected to significantly increase (if at all) new student 
enrollment within the school system. The values of the homes will provide substantial tax 
dollars to the schools and the residents will grow the income tax base for the city as many of 
the residents will continue to have substantial annual income.  

Additionally, the property owners do not typically have a similar commuter pattern as the 
working public. It is expected the AM and PM peak hour counts will be minimally impacted. 
The existing use already generates steady traffic throughout the day with larger equipment 
and in the “after school” peak for riding lessons. Please see enclosed letter with more details 
on this from the traffic engineer. 

(14) A fee as established by ordinance. 
 
       Included. 
 
  
 



TAB 2
LEGAL DESCRIPTION

TOPOGRAPHICAL SURVEY
ALTA SURVEY









TAB 3
ADJACENT PROPERTY OWNERS



NEIGHBORING	PROPERTY	OWNERS	

2630	Carriage	Road	&	8061	Liberty	Road	

POWELL,	OH	43065	

 
Owner Name: ROMANELLI & HUGHES BUILDING COMPANY 
Address: 148 W SHROCK RD WESTERVILLE OH 43081 
 
Owner Name: OLENTANGY LOCAL SCHOOL DISTRICT 
Address: LIBERTY RD POWELL OH 43065 
 
Owner Name: ARNDT SHARON 
Address: 8013 LIBERTY RD, POWELL 43065 
	  
Owner Name: NORRIS SALLY & ARNDT SHARON 
Address: 7995 LIBERTY RD, POWELL 43065 
 
Owner Name: WALENTSCHAK ERIC & MARILYN 
Address: 7991 LIBERTY RD, POWELL 43065 
 
Owner Name: WILSON AMY M & RICHARD T 
Address: 2699 CARRIAGE RD, POWELL 43065 
 
Owner Name: GUNDER KURT & SHERRI 
Address: 2651 CARRIAGE RD, POWELL 43065 
 
Owner Name: WILSON AMY M & RICHARD T 
Address: 2699 CARRIAGE RD, POWELL 43065 
 
Owner Name: DIPIERO MARK W & CHRISTINA M 
Address: 2615 CARRIAGE RD, POWELL 43065 
 
Owner Name: JOHNSTON MARY I 
Address: 2555 CARRIAGE RD, POWELL 43065 
 
Owner Name: MICHAEL JOSEPH S & CANDYCE E TRUSTEES 
Address: 2525 CARRIAGE RD, POWELL 43065 
 
Owner Name: CUSTER JAMES L & TRICEINE 
Address: 2515 CARRIAGE RD, POWELL 43065 
 
Owner Name: CHRISMAN ROBERT R III & CRYSTAL S 
Address: 2520 CARRIAGE RD, POWELL 43065 
 
Owner Name: QUILLIN ANDREA L & CARSON L 
Address: 2500 CARRIAGE RD, POWELL 43065 
 
 



TAB 4
DEVELOPMENT EXHIBITS
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EXISTING TREES SHOWN ARE ESTIMATED TO BE IN EXCESS OF 6" DIAMETER
WILL CONFIRM SPECIES AND CONDITION AT A LATER DATE
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Site Data:
Current Zoning: Liberty FR1
Proposed Zoning: Planned Residential
Total Site Area: ±7.7 Acres
Total Lots: 23
Total Density ± 2.9 du/acre

Lot Information:
Typical Lot Width: 54'
Typical Lot Depth: 120 -125'
Smallest Lot Area: 6,750 S.F.
Largest Lot Area: 10,325 S.F.

Front Setback: 20' Min.
Rear Yard Setback: 20'-25' (see plan)
Side Yard Setback: 5' Min.

Lot Coverage:
Maximum Allowed by Code: 50%
As proposed: 50% or less

Open Space:
Shared Open Space: 2.55 Acres
Less Stormwater Basin: .16 Acres
Total Open Space: 2.39 Acres

NOTE:
THE PLAN AS SHOWN IS CONCEPTUAL IN NATURE AND IS PROVIDED TO ILLUSTRATE THE
DESIRED LAYOUT AND QUALITY OF THE PROJECT.  FINAL LAYOUT AND LANDSCAPING ARE
SUBJECT TO CHANGE BASED UPON FINAL ENGINEERING.
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Minimum Required Trees - 1145.30

THE FOLLOWING MINIMUMS ARE REQUIRED, BASED UPON
TOTAL COVERAGE SQUARE FOOTAGE.

(1) ALL RESIDENCES AND RESIDENTIAL LAND USES, PER
DWELLING UNIT: 1/2" IN TRUNK DIAMETER FOR EVERY 150 S.F. OR
FRACTION THEREOF OF BUILDING GROUND COVERAGE.

(a) MINIMUM TREES
1145.30
COVERAGE TREE

A TOTAL OF 135"
FOR +/-40,500 S.F. OF
GROUND COVERAGE

REQUIRED PROVIDED

0 40 120

NOTE:
THE PLAN AS SHOWN IS CONCEPTUAL IN NATURE AND IS PROVIDED TO ILLUSTRATE THE
DESIRED LAYOUT AND QUALITY OF THE PROJECT.  FINAL LAYOUT AND LANDSCAPING ARE
SUBJECT TO CHANGE BASED UPON FINAL ENGINEERING.

ENTRY -
SEE ENLARGEMENT PLAN, EXHIBIT D2

NOTE: FIELD VERIFY LOCATION AND DEPTHS OF ALL UTILITIES.  HAND EXCAVATE ALL PLANTING PITS.

ADDITIONAL PLANTING NOTES
1. ALL GROUNDCOVERS AND PERENNIALS TO BE PLANTED DURING THE SPRING PLANTING WINDOW.
FALL GROUNDCOVER AND PERENNIAL PLANTINGS WILL NOT BE ACCEPTED.  COORDINATE PLANTING
TIMES WITH OWNERS REPRESENTATIVE TO INCREASE SUCCESS OF GROUNDCOVER AND PERENNIAL
PLANTINGS

SPACINGCOND.SIZEBOT. NAME/COMMON NAME

DECIDUOUS SHADE TREES / STREET TREES 

CODE NOTES

SMALL / ORNAMENTAL TREES  

EVERGREEN TREES

1.5" CAL. AS SHOWNAM GR Amelanchier xgrandiflora 'Autumn Brilliance'
Autumn Brilliance Serviceberry

B&B

PI DE 6' HT. PER PLANPicea glauca 'Densata'
Black Hills Spruce

B&B

PI ST 6' HT. PER PLANPinus Strobus
White Pine

B&B

PI AB 6' HT. PER PLANPicea abies
Norway Spruce

B&B

QTY.

9

21

18

15

Tree Form

1.5" CAL. AS SHOWNCE CA Cercis canadensis
Eastern Redbud

B&B2 Tree Form

2.5" CAL. AS SHOWNB&BAC WB Match FormAcer saccharum 'Wright Brothers'
Wright Brothers Sugar Maple

5

AS SHOWNB&BTA DI Match FormTaxodium distichum
Bald Cypress

2.5" CAL.3

PI OM 6' HT. PER PLANPicea omorika
Serbian Spruce

B&B19

AS SHOWNB&BTI CO Match FormTilia cordata 'Greenspire"
Greenspire Linden

2.5" CAL.5

1.5" CAL. AS SHOWNCR VI Crataegus viridus 'Winter King'
Winter King Hawthorn

B&B13 Tree Form

AB CO 6' HT. PER PLANAbies concolor
White Fir

B&B13

PLANT LIST (Contractor is responsible for all plant material shown on plan)

1. TURF

2. LANDSCAPE BED - PROVIDE 3" DEPTH HARDWOOD MULCH,
POSITIVE DRAINAGE IN ALL DIRECTIONS. HAND SPADE EDGE.

4
GI AG

3
AC WB

ENTRY SIGN

MAIL KIOSK1

4

3

A

B

ITEM REFERENCE NOTESKEY

2

EX. D4
A

8x8 END POST

B

EX. D2

CBU LOCATIONS SHOWN HEREON ARE PRELIMINARY IN NATURE.
FINAL LOCATION AND CONFIGURATION TO BE COORDINATED WITH
AND APPROVED BY THE LOCAL U.S.P.S. GROWTH MANAGER

SEE DETAIL A, EXHIBIT D2

FOUNTAIN5
X

XX-XX FINAL SELECTION BY OWNER

3-RAIL FENCE SEE DETAIL B, EXHIBIT D4EX. D4

EX. D4 SEE DETAIL B, EXHIBIT D4

5

PLANT LABEL KEY:
1

XX XX (      )CODE

QUANTITY

AS SHOWNB&BQU CO Match FormQuercus coccinea
Scarlet Oak

2.5" CAL.1

2.5" CAL. AS SHOWNB&BGI PR Match FormGingko biloba 'Princeton Sentry'
Princeton Sentry Ginkgo

10

3
CR VI

5
PI AB

1
AM GR

1
 AB CO

3
 PI DE

1
CE CA

3
PI OM

1
PL AC

2.5" CAL. AS SHOWNB&BPL AC Match FormPlatanus xacerfolia 'Bloodgood'
Bloodgood London Planetree

4

5
AB CO

1
AM GR

3
PI ST

1
CR VI

1
TI CO

AS SHOWNB&BZE SE Match FormZelkova serrata 'Green Vase'
Green Vase Zelkova

2.5" CAL.20

3
PI DE

5
PI OM

3
PI AB

10
GI PR

1
CE CA

5
PI ST

3
PI DE

1
AC WB

5
PI OM

1
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1
TI CO

1
PI ST

3
AB CO

2
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5
 PI AB

1
AB CO

3
PI DE

2" CAL. 

2" CAL. 

2" CAL. 

2" CAL. 

2" CAL. 

20
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3

3

3

3
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4
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1
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1
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3
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1
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5
PI AB

3
TI CO

3
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1
AM GR

3
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3
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3
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3

2.5" CAL. AS SHOWNB&BGI AG Match FormGingko biloba 'Autumn Gold'
Autumn Gold Ginkgo

10

A TOTAL OF 353"
FOR +/-40,500 S.F. OF
GROUND COVERAGE

3
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5
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3
PI ST

5
PI AB

3
TA DI
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ENTRY ENLARGEMENT LANDSCAPE PLAN

NOTE: FIELD VERIFY LOCATION AND DEPTHS OF ALL UTILITIES.  HAND EXCAVATE ALL PLANTING PITS.
ADDITIONAL PLANTING NOTES
1. ALL GROUNDCOVERS AND PERENNIALS TO BE PLANTED DURING THE SPRING PLANTING
WINDOW.  FALL GROUNDCOVER AND PERENNIAL PLANTINGS WILL NOT BE ACCEPTED.
COORDINATE PLANTING TIMES WITH OWNERS REPRESENTATIVE TO INCREASE SUCCESS
OF GROUNDCOVER AND PERENNIAL PLANTINGS

0' 8' 24' 0' 10' 30'

TYPICAL UTILITY SCREEN - TRANSFORMER

ENTRY SIGN

MAIL KIOSK1

4

3

A

B

ITEM REFERENCE NOTESKEY

2

EX. D4
A

8x8 END POST

B

EX. D2

CBU LOCATIONS SHOWN HEREON ARE PRELIMINARY IN NATURE.
FINAL LOCATION AND CONFIGURATION TO BE COORDINATED WITH
AND APPROVED BY THE LOCAL U.S.P.S. GROWTH MANAGER

1. TURF

2. LANDSCAPE BED - PROVIDE 3" DEPTH HARDWOOD MULCH,
POSITIVE DRAINAGE IN ALL DIRECTIONS. HAND SPADE EDGE.

SEE DETAIL A, THIS SHEET

FOUNTAIN5
X

XX-XX FINAL SELECTION BY OWNER

SPACINGCOND.SIZEBOT. NAME/COMMON NAMECODE NOTES
EVERGREEN SHRUBS

JU SP 7' HT. Plant @ 42" O.C.Juniperus chinensis 'Spartan'
Spartan Juniper

B&B

QTY.

16

BU GV 24" HT. Plant @ 30" O.C.Buxus x'Green Velvet'
Green Velvet Boxwood

B&B46

GRASSES, PERENNIALS, GROUNDCOVERS, & VINES 

FLOWERING / DECIDUOUS SHRUBS

HE ST Plant @ 15" O.C.Hemerocallis 'Stella d'Oro'
Stella d'Oro Daylily

#1 Cont.

MI GR - Plant @ 42" O.C.Miscanthus sinensis 'Gracillimus'
Maiden Grass

#3 Cont.

HY LI #5 Cont.36" HT. PER PLANHydrangea paniculata 'Limelight'
Limelight Hydrangea

3

42

6

-

CA AC Plant @ 18" O.C.Calamagrostis acutiflora 'Karl Foerster'
Karl Foerster Feather Reed Grass

#2 Cont.26 -

EC PU Plant @ 15" O.C.Echinacea purpurea 'Magnus'
Magnus Coneflower

#1 Cont.36 -

1.

2.

ELECTRIC TRANSFORMER - FINAL LOCATIONS
T.B.D. , ADJUST PLANTINGS AS NEEDED TO

SCREEN VIEWS FROM ROADS AND VEHICULAR
USE AREAS

5
MI GR

A

NOTE: ALL JOINTS TO BE CAULKED
 WITH PAINTABLE SILICONIZED
 ACRYLIC-LATEX CAULK

NOTE: SIGN CONTRACTOR TO
 VERIFY STRUCTURAL SIZES, CONNECTIONS,
 AND FOOTING DEPTH/SIZE/DESIGN.

SCALE: 1/2" = 1'-0"
ENTRY SIGN

12X12 P.T.  POST
SEE POST CAP DETAIL AT LEFT

POST CAP DETAIL
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- PAINT OR STAIN
  OPAQUE BLACK

DOUBLE-SIDED HIGH DENSITY URETHANE SIGN (±14 SQ. FT)
- BACKGROUND PAINTED MEDIUM GREY, RAISED BORDER

PAINTED BLACK, RAISED 7" COPY PAINTED BLACK
(2 COLORS TOTAL)
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SEE ARM CAP DETAIL AT RIGHT
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3-RAIL FENCE SEE DETAIL B, EXHIBIT D4EX. D4

EX. D4 SEE DETAIL B, EXHIBIT D4

2

HY JA #3 Cont.24" HT. PER PLANHydrangea paniculata 'Jane'
Little Lime Hydrangea

16
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UTILITY SCREEN
QTY. AS NEEDED
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JU CO 24" SPRD.Juniperus conferta 'Blue Pacific'
Blue Pacific Juniper

B&B5 PER PLAN

SIGN UPLIGHT6
D

FX LUMINAIRE UPLIGHT PB-3LED-BZ
OR OWNER-APPROVED

LV TRANSFORMER7
G

FX LUMINAIRE LX TRANSFORMER 150W - PAINTABLE
GREY FINISH WITH PHOTOCELL. PROVIDE GFCI OUTLET
AND SLEEVING FOR LV WIRING PER CURRENT NEC CODE.

EX. D2

EX. D2

6

PE AT Plant @ 36" O.C.Perovskia atriplicifolia
Russian Sage

#3 Cont.5 -

16
BU GV

SEE EXHIBIT D1 FOR MORE
INFORMATION ON SITE TREES

PLANT LIST (Contractor is responsible for all plant material shown on plan)

EX. D
5
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EX. D5
B-B
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BUILDING TYPICAL LANDSCAPE PLANS PROVIDED BY CIMINELLOS, INC.

*NOTE:
THE PLANS AS SHOWN ARE CONCEPTUAL IN NATURE AND ARE PROVIDED TO ILLUSTRATE
THE DESIRED LAYOUT AND QUALITY OF THE PROJECT.  FINAL LAYOUT AND LANDSCAPING
ARE SUBJECT TO CHANGE BASED UPON HOMEOWNER SELECTIONS.
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SCALE: 1/2" = 1'-0"
SHRUB

PREPARED PLANTING SOIL. WHEN
SHRUBS ARE USED IN MASSES,
ENTIRE BED TO BE EXCAVATED TO
RECEIVE PLANTING SOIL AND PLANT
MATERIAL

4" MI
N. 4"

MIN.

2" MIN. SPECIFIED MULCH

SOIL BERM TO HOLD WATER

FINISHED GRADE

PLANT MATERIAL
MULCH

SECTION

EQUAL
EQUAL

EQ
UA

L

NOTE:TYPICAL PLANT LAYOUT,
SEE PLANT LIST NOTES FOR
SPACING

PLAN

SCALE: 1" = 1'-0"
PERENNIALS & GROUNDCOVERSE

FC

SCALE: 1/2" = 1'-0"
3-RAIL BOARD FENCE

1-
3/4

"
1-

1/4
"

1/2" DEPTH ROUTED
REVEAL (TYP.)

8X8 P.T. POST

8X8 P.T. END POSTS
- TAMPED OR DRIVEN

SEE CAP DETAIL AT LEFT

6X6 P.T. LINE POSTS
- FACED, TAMPED OR DRIVEN

1X6 FACER BOARDS
TOWARDS STREET

NOTES:                                                                                                                               
POSTS  SHALL BE SOUND, STRAIGHT AND FREE FROM KNOTS, SPLITS, AND SHAKES, AND PEELED
THEIR ENTIRE LENGTH.  BOTH ENDS SHALL BE DOUBLE TRIMMED AND SAWED SQUARE

FENCE BOARDS:
BOARDS SHALL BE 1" X 6" X 16' POPLAR, PRESSURE TREATED.
THE BOARDS SHALL BE SOUND, STRAIGHT AND FREE OF KNOTS AND SHAKES

3'-
8"

3'-
2"

8'-0" (TYP.)

6"
8"

6"

6"

1X6 RAIL (TYP.)

FINISH GRADE

END POST CAP DETAIL

1"

1"

1-
1/2

"

                                                        
PAINT:
SATIN WHITE

FASTENERS:
NAILS-10D PLAIN SHANK BOX GALVANIZED

B

SIGN UPLIGHT (OR OWNER-APPROVED) D FX TRANSFORMER (OR OWNER-APPROVED)G

SCALE: 1/2" = 1'-0"
MAIL KIOSK

FINISH GRADE

STANDING-SEAM METAL ROOF

9'-6"

2'-
31 8"

12"

12"

6'-7"

CL

FRONT ELEVATION

PLAN VIEW - ROOF
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10X10" SMOOTH CEDAR POST
  STAIN OPAQUE BLACK TO MATCH ENTRY SIGN

STONE VENEER TO MATCH BUILDING ELEVATIONS

3" CAST STONE CAP WITH ROCK-FACED EDGES
  PROVIDE DRIP EDGE

CLUSTER MAIL AND PARCEL BOXES
- FINAL CONFIGURATION BY OWNER
  (SUBJECT TO USPS APPROVAL)

10X P.T. POST BASE WRAPPED WITH
1X SMOOTH-SIDED CEDAR (SEE POST DETAIL ABOVE)
- PAINT OR STAIN OPAQUE BLACK

SIDE ELEVATION

±4'-7"

CL

12"

15"

±3'

1" DRIP EDGE (TYP.)

POST DETAIL                                       

9'-9"

9'-
3"

2'-
0"

2'-
3" 1"

8"

14"

12"

45°

10"

1"
1"

4"
3"

1"

A

SCALE: 1/2" = 1'-0"
DECIDUOUS/EVERGREEN TREE

NOTES:
THE AMOUNT OF TREE AND SHRUB PRUNING SHALL BE LIMITED TO
THE MINIMUM NECESSARY TO REMOVE DEAD OR INJURED TWIGS &
BRANCHES.  RETAIN NORMAL SHAPE.  PLANT TREES AND
EVERGREENS SO THE ROOT FLARE IS 2- 3" ABOVE FINISH GRADE

*DIG PLANTING HOLE TWICE THE DIAMETER OF THE ROOTBALL-
BACKFILL WITH MIXTURE 4 PARTS NATIVE SOIL AND 1 PART
ORGANIC SOIL CONDITIONER (LEAF COMPOST).  PULVERIZE OR
CHOP SOIL TO REMOVE CLODS AND CLUMPS

STAKING PLAN DETAIL

2" X 2" X 8'  OPPOSING WOOD
STAKES IN LINE WITH PREVAILING SUMMER WIND

WIRE WITH TREE STRAPS - WIRE IS TWISTED
AT THE TIME OF INSTALLATION, BUT NOT TO THE POINT
OF A RIGID LINE. THE TREE SUPPORTS SHOULD
ALLOW SOME STEM MOVEMENT.

REMOVE TOP 1/3 (12" MIN.)
 OF BURLAP AND TWINE

DO NOT CUT MAIN LEADER

SET ROOT FLARE 2-3"
ABOVE FINISH GRADE

NO STAKING SUPPORTS
TO BE INSTALLED IN THE

TREE ROOT BALL. INSTALL IN
UNDISTURBED OR COMPACTED
SOIL OUTSIDE PLANTING HOLE.

MULCH COLLAR
2" X 2" X 8' WOOD STAKE,
- SEE PLAN DETAIL ABOVE

WIRE WITH TREE STRAPS. TWO STRAPS PER TREE.
- ATTACH 1/3 OF THE DISTANCE FROM GROUND
  TO FIRST BRANCH FOR DECIDUOUS TREES
- ATTACH 1/3 HT. OF TREE FOR EVERGREEN TREES
- SEE PLAN DETAIL ABOVE

SET ROOT BALL ON RAISED PEDESTAL
OF COMPACTED OR UNDISTURBED SOIL
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ELEVATION B-B: MAIN ENTRY

0' 4' 12'

 ELEVATION A-A: MAIL KIOSK AND ENTRY SIGN

0' 4' 12'

SHADE TREES BEYOND

MAIL KIOSK WITH METAL
ROOF AND STONE BASE
- SEE DETAIL A, EX. D4
  FOR MORE INFORMATION

LANDSCAPE
FEATURE

OPEN GREEN SPACE (BEYOND)

9'-
3"

±9'-9"

SHADE TREES FLANKING ENTRY BEYOND

3-RAIL FENCE (TYP.)
- SEE DETAIL B, EX. D4
  FOR MORE INFORMATION

ENTRY SIGNAGE
- SEE DETAIL A, EX. D2
  FOR MORE INFORMATION
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ENTRY SIGNAGE
- SEE DETAIL A, EX. D2
  FOR MORE INFORMATION
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INTRODUCTION: 
 

The following report presents the analysis of the storm water management for the 
2630 Carriage Road development in Powell, Ohio. The total tributary area of the 
proposed project is approximately 6.48 acres, less than the total site area of 7.70 Ac.  An  
offsite area of approximately 0.34 Ac. drains to the proposed retention system provided 
and will be allowed to pass through.  Approximately 1.22 Ac. of open space will drain off 
the site without detention.  The development will drain to the retention pond via proposed 
storm sewer pipes and flood routing.  
  
HYDROLOGIC ANALYSIS: 
 
 All hydrologic parameters were determined using methodology described in The 
City of Powell, Ohio codified ordinance for storm water management design along with 
The City of Powell Engineer’s Office requirements.  
  
PRE-DEVELOPED CONDITIONS: 
 
 The pre-developed condition of the site consists of an open site with ground cover 
vegetation, grasses, bare soil, gravel and barns.  A curve number (CN) of 83 was 
determined from 0.429 Ac., CN=98 unconnected/roofs, 0.591 Ac., CN=96 gravel, 0.651 
Ac., CN=94 bare soil, and 6.029 Ac., CN=80 grass (HSG D) was used along with a 
minimum time of concentration of 17.3 minutes from the Velocity Method.  Currently the 
site drains to an existing ditch along Carriage Road.   
 
POST-DEVELOPED CONDITIONS: 
 
 The post developed condition of the site will consist of 23 single family lots with 
associated roads and retention pond.  A weighted curve number (CN) of 87 was used for 
the 6.48 Acres developed, taken from (6.337 Ac. CN of 87 for ¼ acre lots, 38% imp. 
HSG D) and (0.143 Ac. CN of 98 for water surface). The time of concentration of 12.5 
minutes which was estimated as the time in the storm sewer system.   

An offsite area of approximately 0.34 Ac. of mostly grass in good condition 
(CN=80, HSG D) will flow through the storm system and into the pond.  The flows from 
this area will be allowed to pass through the pond un-detained but will be accounted for 
in the water quality volume calculation. 

Approximately 1.22 Ac. (CN=80, HSG D) of open space will not be tributary to 
the pond but will drain un-detained. 

The site will use storm sewer pipes and flood routing to convey storm water to the 
proposed retention pond.   
 The retention system will release storm runoff at a pre-developed rate of 1-year 
storm through the 100-year developed storm as required by the city of Powell, Ohio. The 
offsite area will be allowed to be released without detention. The un-detained area will be 
deducted from the allowable. 

Emergency overland flood routing will take place at the top of bank and rout to 
the ditch at Carriage Road. 



 
 
  
 
 
 

 
Table 1 – Storm Water Management Summary Table 

 
 1 yr. 2 yr. 5 yr. 10 yr. 25 yr. 50 yr. 100 yr. 

Predev. Q (cfs) 7.26 10.24 14.64 18.37 23.75 28.34 33.13 
Postdev. Q (cfs) 8.85 11.89 16.26 19.89 25.05 29.41 33.91 
Offsite Q (cfs) 0.32 0.47 0.69 0.89 1.17 1.41 1.67 

Un-detained Q (cfs) 0.68 1.46 1.51 1.94 2.57 3.12 3.70 
Allowable Release* 

(cfs) 6.90 1.01 6.44 6.21 5.86 5.55 5.23 

Actual Release (cfs) 0.70 1.67 2.77 3.39 4.08 4.56 5.08 

Ponding Elev.(ft)  911.44 911.70 912.13 912.50 912.99 913.38 913.77 
Storage (cf) @ Elev. 13,722 17,024 22,822 28,274 36,456 43,681 51,339 
Storage Depth (ft) 1.44 1.70 2.13 2.50 2.99 3.38 3.77 

*   1 Yr. Predeveloped release rate plus offsite less un-detained 
 
 
WATER QUALITY: 
 
 Water quality is provided in the pond volume. A drawdown calculation has also 
been provided.  See Water Quality Calculation Spreadsheet (Appendix B).   
 
 
SUMMARY: 
 
 The developed site is controlled by an outlet structure located inside the retention 
pond with a water quality and quantity orifices.  Storm water will be conveyed to this 
structure via storm pipes and overland flood routing.  The pond in conjunction with the 
pipes are to provide enough storage in the system to achieve the required release rates.  
See Hydrograph report in (Appendix A).  Tributary maps are provided in (Appendix C). 
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(HydroCAD Report) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1S

Pre Dev

2S

Developed to Detention

4S

Offsite

5S

UnDetained

3P

Storage

Routing Diagram for Carriage Trails -1200
Prepared by Microsoft,  Printed 3/25/2020

HydroCAD® 10.00-20  s/n 05053  © 2017 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Type II 24-hr  1-Year Rainfall=2.18"Carriage Trails -1200
  Printed  3/25/2020Prepared by Microsoft

Page 2HydroCAD® 10.00-20  s/n 05053  © 2017 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Pre Dev

Runoff = 7.26 cfs @ 12.11 hrs,  Volume= 0.527 af,  Depth= 0.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-Year Rainfall=2.18"

Area (ac) CN Description
0.429 98 Unconnected pavement, HSG D
0.591 96 Gravel surface, HSG D
0.651 94 Fallow, bare soil, HSG D
6.029 80 >75% Grass cover, Good, HSG D
7.700 83 Weighted Average
7.271 94.43% Pervious Area
0.429 5.57% Impervious Area
0.429 100.00% Unconnected

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

3.8 20 0.0130 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.25"

13.5 645 0.0130 0.80 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

17.3 665 Total

Subcatchment 1S: Pre Dev

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1-Year Rainfall=2.18"

Runoff Area=7.700 ac
Runoff Volume=0.527 af

Runoff Depth=0.82"
Flow Length=665'

Slope=0.0130 '/'
Tc=17.3 min

CN=83

7.26 cfs
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Summary for Subcatchment 2S: Developed to Detention

Runoff = 8.85 cfs @ 12.04 hrs,  Volume= 0.566 af,  Depth= 1.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-Year Rainfall=2.18"

Area (ac) CN Description
6.337 87 1/4 acre lots, 38% imp, HSG D
0.143 98 Water Surface, HSG D
6.480 87 Weighted Average
3.929 60.63% Pervious Area
2.551 39.37% Impervious Area

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

Subcatchment 2S: Developed to Detention

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
1-Year Rainfall=2.18"

Runoff Area=6.480 ac
Runoff Volume=0.566 af

Runoff Depth=1.05"
Tc=12.5 min

CN=87

8.85 cfs
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Summary for Subcatchment 4S: Offsite

Runoff = 0.32 cfs @ 12.02 hrs,  Volume= 0.019 af,  Depth= 0.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-Year Rainfall=2.18"

Area (ac) CN Description
0.340 80 >75% Grass cover, Good, HSG D
0.340 100.00% Pervious Area

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

Subcatchment 4S: Offsite

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
1-Year Rainfall=2.18"

Runoff Area=0.340 ac
Runoff Volume=0.019 af

Runoff Depth=0.68"
Tc=10.0 min

CN=80

0.32 cfs
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Summary for Subcatchment 5S: UnDetained

Runoff = 0.68 cfs @ 12.25 hrs,  Volume= 0.069 af,  Depth= 0.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-Year Rainfall=2.18"

Area (ac) CN Description
1.220 80 >75% Grass cover, Good, HSG D
1.220 100.00% Pervious Area

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

7.7 50 0.0140 0.11 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.25"

10.6 525 0.0140 0.83 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.0 Direct Entry, 
28.3 575 Total

Subcatchment 5S: UnDetained

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
1-Year Rainfall=2.18"

Runoff Area=1.220 ac
Runoff Volume=0.069 af

Runoff Depth=0.68"
Flow Length=575'

Slope=0.0140 '/'
Tc=28.3 min

CN=80

0.68 cfs
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Summary for Pond 3P: Storage

Inflow Area = 6.820 ac, 37.41% Impervious,  Inflow Depth = 1.03"    for  1-Year event
Inflow = 9.17 cfs @ 12.04 hrs,  Volume= 0.585 af
Outflow = 0.70 cfs @ 13.13 hrs,  Volume= 0.584 af,  Atten= 92%,  Lag= 65.1 min
Primary = 0.70 cfs @ 13.13 hrs,  Volume= 0.584 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Peak Elev= 911.44' @ 13.13 hrs   Surf.Area= 12,092 sf   Storage= 13,722 cf

Plug-Flow detention time= 575.6 min calculated for 0.584 af (100% of inflow)
Center-of-Mass det. time= 578.3 min ( 1,418.2 - 839.9 )

Volume Invert Avail.Storage Storage Description
#1 910.00' 60,914 cf Retention Pond (Prismatic) Listed below (Recalc)
#2 912.00' 3,255 cf CB Ponding (Prismatic) Listed below (Recalc)
#3 911.50' 485 cf 12.0"  Round 12" Pipe Storage

L= 618.0'  S= 0.0050 '/'
#4 910.00' 638 cf 15.0"  Round 15" Pipe Storage

L= 520.0'  S= 0.0035 '/'
#5 910.00' 818 cf 18.0"  Round 18' Pipe Storage

L= 463.0'  S= 0.0030 '/'
66,111 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

910.00 6,984 0 0
914.50 20,089 60,914 60,914

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

912.00 0 0 0
913.00 1,814 907 907
914.00 2,882 2,348 3,255

Device Routing     Invert Outlet Devices
#1 Primary 910.00' 15.0"  Round Culvert   

L= 25.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 910.00' / 909.75'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 910.00' 2.8" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 911.20' 15.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 913.75' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.70 cfs @ 13.13 hrs  HW=911.44'   (Free Discharge)
1=Culvert  (Passes 0.70 cfs of 5.04 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.24 cfs @ 5.53 fps)
3=Orifice/Grate  (Orifice Controls 0.46 cfs @ 1.56 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 3P: Storage

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=6.820 ac
Peak Elev=911.44'
Storage=13,722 cf

9.17 cfs

0.70 cfs

Pond 3P: Storage
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Pond 3P: Storage

Storage

Stage-Area-Storage

Storage (cubic-feet)
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 Retention Pond + 15" Pipe Storage + 18' Pipe Storage 

 CB Ponding 

 12" Pipe Storage 
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Summary for Subcatchment 1S: Pre Dev

Runoff = 10.24 cfs @ 12.11 hrs,  Volume= 0.731 af,  Depth= 1.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-Year Rainfall=2.61"

Area (ac) CN Description
0.429 98 Unconnected pavement, HSG D
0.591 96 Gravel surface, HSG D
0.651 94 Fallow, bare soil, HSG D
6.029 80 >75% Grass cover, Good, HSG D
7.700 83 Weighted Average
7.271 94.43% Pervious Area
0.429 5.57% Impervious Area
0.429 100.00% Unconnected

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

3.8 20 0.0130 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.25"

13.5 645 0.0130 0.80 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

17.3 665 Total

Subcatchment 1S: Pre Dev
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Time  (hours)
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Type II 24-hr
2-Year Rainfall=2.61"

Runoff Area=7.700 ac
Runoff Volume=0.731 af

Runoff Depth=1.14"
Flow Length=665'

Slope=0.0130 '/'
Tc=17.3 min

CN=83

10.24 cfs
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Summary for Subcatchment 2S: Developed to Detention

Runoff = 11.89 cfs @ 12.04 hrs,  Volume= 0.758 af,  Depth= 1.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-Year Rainfall=2.61"

Area (ac) CN Description
6.337 87 1/4 acre lots, 38% imp, HSG D
0.143 98 Water Surface, HSG D
6.480 87 Weighted Average
3.929 60.63% Pervious Area
2.551 39.37% Impervious Area

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

Subcatchment 2S: Developed to Detention
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Hydrograph

Time  (hours)
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Type II 24-hr
2-Year Rainfall=2.61"

Runoff Area=6.480 ac
Runoff Volume=0.758 af

Runoff Depth=1.40"
Tc=12.5 min

CN=87

11.89 cfs
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Summary for Subcatchment 4S: Offsite

Runoff = 0.47 cfs @ 12.02 hrs,  Volume= 0.027 af,  Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-Year Rainfall=2.61"

Area (ac) CN Description
0.340 80 >75% Grass cover, Good, HSG D
0.340 100.00% Pervious Area

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

Subcatchment 4S: Offsite

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
2-Year Rainfall=2.61"

Runoff Area=0.340 ac
Runoff Volume=0.027 af

Runoff Depth=0.97"
Tc=10.0 min

CN=80

0.47 cfs
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Summary for Subcatchment 5S: UnDetained

Runoff = 1.01 cfs @ 12.24 hrs,  Volume= 0.098 af,  Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  2-Year Rainfall=2.61"

Area (ac) CN Description
1.220 80 >75% Grass cover, Good, HSG D
1.220 100.00% Pervious Area

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

7.7 50 0.0140 0.11 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.25"

10.6 525 0.0140 0.83 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.0 Direct Entry, 
28.3 575 Total

Subcatchment 5S: UnDetained

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
2-Year Rainfall=2.61"

Runoff Area=1.220 ac
Runoff Volume=0.098 af

Runoff Depth=0.97"
Flow Length=575'

Slope=0.0140 '/'
Tc=28.3 min

CN=80

1.01 cfs
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Summary for Pond 3P: Storage

Inflow Area = 6.820 ac, 37.41% Impervious,  Inflow Depth = 1.38"    for  2-Year event
Inflow = 12.35 cfs @ 12.04 hrs,  Volume= 0.785 af
Outflow = 1.67 cfs @ 12.55 hrs,  Volume= 0.784 af,  Atten= 86%,  Lag= 30.7 min
Primary = 1.67 cfs @ 12.55 hrs,  Volume= 0.784 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Peak Elev= 911.70' @ 12.55 hrs   Surf.Area= 12,812 sf   Storage= 17,024 cf

Plug-Flow detention time= 470.2 min calculated for 0.784 af (100% of inflow)
Center-of-Mass det. time= 469.4 min ( 1,300.9 - 831.5 )

Volume Invert Avail.Storage Storage Description
#1 910.00' 60,914 cf Retention Pond (Prismatic) Listed below (Recalc)
#2 912.00' 3,255 cf CB Ponding (Prismatic) Listed below (Recalc)
#3 911.50' 485 cf 12.0"  Round 12" Pipe Storage

L= 618.0'  S= 0.0050 '/'
#4 910.00' 638 cf 15.0"  Round 15" Pipe Storage

L= 520.0'  S= 0.0035 '/'
#5 910.00' 818 cf 18.0"  Round 18' Pipe Storage

L= 463.0'  S= 0.0030 '/'
66,111 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

910.00 6,984 0 0
914.50 20,089 60,914 60,914

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

912.00 0 0 0
913.00 1,814 907 907
914.00 2,882 2,348 3,255

Device Routing     Invert Outlet Devices
#1 Primary 910.00' 15.0"  Round Culvert   

L= 25.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 910.00' / 909.75'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 910.00' 2.8" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 911.20' 15.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 913.75' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=1.68 cfs @ 12.55 hrs  HW=911.70'   (Free Discharge)
1=Culvert  (Passes 1.68 cfs of 5.71 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.26 cfs @ 6.06 fps)
3=Orifice/Grate  (Orifice Controls 1.42 cfs @ 2.27 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 3P: Storage

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=6.820 ac
Peak Elev=911.70'
Storage=17,024 cf

12.35 cfs

1.67 cfs

Pond 3P: Storage
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Discharge  (cfs)
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Pond 3P: Storage

Storage

Stage-Area-Storage

Storage (cubic-feet)
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Summary for Subcatchment 1S: Pre Dev

Runoff = 14.64 cfs @ 12.10 hrs,  Volume= 1.038 af,  Depth= 1.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  5-Year Rainfall=3.21"

Area (ac) CN Description
0.429 98 Unconnected pavement, HSG D
0.591 96 Gravel surface, HSG D
0.651 94 Fallow, bare soil, HSG D
6.029 80 >75% Grass cover, Good, HSG D
7.700 83 Weighted Average
7.271 94.43% Pervious Area
0.429 5.57% Impervious Area
0.429 100.00% Unconnected

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

3.8 20 0.0130 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.25"

13.5 645 0.0130 0.80 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

17.3 665 Total

Subcatchment 1S: Pre Dev

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Type II 24-hr
5-Year Rainfall=3.21"

Runoff Area=7.700 ac
Runoff Volume=1.038 af

Runoff Depth=1.62"
Flow Length=665'

Slope=0.0130 '/'
Tc=17.3 min

CN=83

14.64 cfs
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Summary for Subcatchment 2S: Developed to Detention

Runoff = 16.26 cfs @ 12.04 hrs,  Volume= 1.039 af,  Depth= 1.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  5-Year Rainfall=3.21"

Area (ac) CN Description
6.337 87 1/4 acre lots, 38% imp, HSG D
0.143 98 Water Surface, HSG D
6.480 87 Weighted Average
3.929 60.63% Pervious Area
2.551 39.37% Impervious Area

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

Subcatchment 2S: Developed to Detention
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Type II 24-hr
5-Year Rainfall=3.21"

Runoff Area=6.480 ac
Runoff Volume=1.039 af

Runoff Depth=1.92"
Tc=12.5 min

CN=87

16.26 cfs
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Summary for Subcatchment 4S: Offsite

Runoff = 0.69 cfs @ 12.01 hrs,  Volume= 0.040 af,  Depth= 1.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  5-Year Rainfall=3.21"

Area (ac) CN Description
0.340 80 >75% Grass cover, Good, HSG D
0.340 100.00% Pervious Area

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

Subcatchment 4S: Offsite

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
5-Year Rainfall=3.21"

Runoff Area=0.340 ac
Runoff Volume=0.040 af

Runoff Depth=1.41"
Tc=10.0 min

CN=80

0.69 cfs
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Summary for Subcatchment 5S: UnDetained

Runoff = 1.51 cfs @ 12.24 hrs,  Volume= 0.143 af,  Depth= 1.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  5-Year Rainfall=3.21"

Area (ac) CN Description
1.220 80 >75% Grass cover, Good, HSG D
1.220 100.00% Pervious Area

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

7.7 50 0.0140 0.11 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.25"

10.6 525 0.0140 0.83 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.0 Direct Entry, 
28.3 575 Total

Subcatchment 5S: UnDetained

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
5-Year Rainfall=3.21"

Runoff Area=1.220 ac
Runoff Volume=0.143 af

Runoff Depth=1.41"
Flow Length=575'

Slope=0.0140 '/'
Tc=28.3 min

CN=80

1.51 cfs
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Summary for Pond 3P: Storage

Inflow Area = 6.820 ac, 37.41% Impervious,  Inflow Depth = 1.90"    for  5-Year event
Inflow = 16.94 cfs @ 12.04 hrs,  Volume= 1.079 af
Outflow = 2.77 cfs @ 12.46 hrs,  Volume= 1.078 af,  Atten= 84%,  Lag= 25.2 min
Primary = 2.77 cfs @ 12.46 hrs,  Volume= 1.078 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Peak Elev= 912.13' @ 12.46 hrs   Surf.Area= 14,125 sf   Storage= 22,822 cf

Plug-Flow detention time= 370.8 min calculated for 1.077 af (100% of inflow)
Center-of-Mass det. time= 373.9 min ( 1,196.3 - 822.5 )

Volume Invert Avail.Storage Storage Description
#1 910.00' 60,914 cf Retention Pond (Prismatic) Listed below (Recalc)
#2 912.00' 3,255 cf CB Ponding (Prismatic) Listed below (Recalc)
#3 911.50' 485 cf 12.0"  Round 12" Pipe Storage

L= 618.0'  S= 0.0050 '/'
#4 910.00' 638 cf 15.0"  Round 15" Pipe Storage

L= 520.0'  S= 0.0035 '/'
#5 910.00' 818 cf 18.0"  Round 18' Pipe Storage

L= 463.0'  S= 0.0030 '/'
66,111 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

910.00 6,984 0 0
914.50 20,089 60,914 60,914

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

912.00 0 0 0
913.00 1,814 907 907
914.00 2,882 2,348 3,255

Device Routing     Invert Outlet Devices
#1 Primary 910.00' 15.0"  Round Culvert   

L= 25.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 910.00' / 909.75'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 910.00' 2.8" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 911.20' 15.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 913.75' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=2.76 cfs @ 12.46 hrs  HW=912.13'   (Free Discharge)
1=Culvert  (Passes 2.76 cfs of 7.25 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.29 cfs @ 6.84 fps)
3=Orifice/Grate  (Orifice Controls 2.47 cfs @ 3.95 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 3P: Storage

Inflow
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Inflow Area=6.820 ac
Peak Elev=912.13'
Storage=22,822 cf

16.94 cfs

2.77 cfs

Pond 3P: Storage
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Pond 3P: Storage

Storage
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Summary for Subcatchment 1S: Pre Dev

Runoff = 18.37 cfs @ 12.10 hrs,  Volume= 1.301 af,  Depth= 2.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  10-Year Rainfall=3.70"

Area (ac) CN Description
0.429 98 Unconnected pavement, HSG D
0.591 96 Gravel surface, HSG D
0.651 94 Fallow, bare soil, HSG D
6.029 80 >75% Grass cover, Good, HSG D
7.700 83 Weighted Average
7.271 94.43% Pervious Area
0.429 5.57% Impervious Area
0.429 100.00% Unconnected

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

3.8 20 0.0130 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.25"

13.5 645 0.0130 0.80 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

17.3 665 Total

Subcatchment 1S: Pre Dev
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Type II 24-hr
10-Year Rainfall=3.70"
Runoff Area=7.700 ac

Runoff Volume=1.301 af
Runoff Depth=2.03"

Flow Length=665'
Slope=0.0130 '/'

Tc=17.3 min
CN=83

18.37 cfs



Type II 24-hr  10-Year Rainfall=3.70"Carriage Trails -1200
  Printed  3/25/2020Prepared by Microsoft

Page 24HydroCAD® 10.00-20  s/n 05053  © 2017 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: Developed to Detention

Runoff = 19.89 cfs @ 12.04 hrs,  Volume= 1.276 af,  Depth= 2.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  10-Year Rainfall=3.70"

Area (ac) CN Description
6.337 87 1/4 acre lots, 38% imp, HSG D
0.143 98 Water Surface, HSG D
6.480 87 Weighted Average
3.929 60.63% Pervious Area
2.551 39.37% Impervious Area

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

Subcatchment 2S: Developed to Detention
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Type II 24-hr
10-Year Rainfall=3.70"
Runoff Area=6.480 ac

Runoff Volume=1.276 af
Runoff Depth=2.36"

Tc=12.5 min
CN=87

19.89 cfs
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Summary for Subcatchment 4S: Offsite

Runoff = 0.89 cfs @ 12.01 hrs,  Volume= 0.051 af,  Depth= 1.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  10-Year Rainfall=3.70"

Area (ac) CN Description
0.340 80 >75% Grass cover, Good, HSG D
0.340 100.00% Pervious Area

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

Subcatchment 4S: Offsite

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10-Year Rainfall=3.70"
Runoff Area=0.340 ac

Runoff Volume=0.051 af
Runoff Depth=1.80"

Tc=10.0 min
CN=80

0.89 cfs
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Summary for Subcatchment 5S: UnDetained

Runoff = 1.94 cfs @ 12.23 hrs,  Volume= 0.183 af,  Depth= 1.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  10-Year Rainfall=3.70"

Area (ac) CN Description
1.220 80 >75% Grass cover, Good, HSG D
1.220 100.00% Pervious Area

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

7.7 50 0.0140 0.11 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.25"

10.6 525 0.0140 0.83 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.0 Direct Entry, 
28.3 575 Total

Subcatchment 5S: UnDetained

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Type II 24-hr
10-Year Rainfall=3.70"
Runoff Area=1.220 ac

Runoff Volume=0.183 af
Runoff Depth=1.80"

Flow Length=575'
Slope=0.0140 '/'

Tc=28.3 min
CN=80

1.94 cfs
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Summary for Pond 3P: Storage

Inflow Area = 6.820 ac, 37.41% Impervious,  Inflow Depth = 2.33"    for  10-Year event
Inflow = 20.76 cfs @ 12.03 hrs,  Volume= 1.327 af
Outflow = 3.39 cfs @ 12.45 hrs,  Volume= 1.326 af,  Atten= 84%,  Lag= 24.8 min
Primary = 3.39 cfs @ 12.45 hrs,  Volume= 1.326 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Peak Elev= 912.50' @ 12.45 hrs   Surf.Area= 15,608 sf   Storage= 28,274 cf

Plug-Flow detention time= 327.3 min calculated for 1.326 af (100% of inflow)
Center-of-Mass det. time= 326.7 min ( 1,143.3 - 816.6 )

Volume Invert Avail.Storage Storage Description
#1 910.00' 60,914 cf Retention Pond (Prismatic) Listed below (Recalc)
#2 912.00' 3,255 cf CB Ponding (Prismatic) Listed below (Recalc)
#3 911.50' 485 cf 12.0"  Round 12" Pipe Storage

L= 618.0'  S= 0.0050 '/'
#4 910.00' 638 cf 15.0"  Round 15" Pipe Storage

L= 520.0'  S= 0.0035 '/'
#5 910.00' 818 cf 18.0"  Round 18' Pipe Storage

L= 463.0'  S= 0.0030 '/'
66,111 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

910.00 6,984 0 0
914.50 20,089 60,914 60,914

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

912.00 0 0 0
913.00 1,814 907 907
914.00 2,882 2,348 3,255

Device Routing     Invert Outlet Devices
#1 Primary 910.00' 15.0"  Round Culvert   

L= 25.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 910.00' / 909.75'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 910.00' 2.8" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 911.20' 15.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 913.75' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=3.39 cfs @ 12.45 hrs  HW=912.50'   (Free Discharge)
1=Culvert  (Passes 3.39 cfs of 8.08 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.32 cfs @ 7.43 fps)
3=Orifice/Grate  (Orifice Controls 3.07 cfs @ 4.91 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 3P: Storage

Inflow
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Inflow Area=6.820 ac
Peak Elev=912.50'
Storage=28,274 cf

20.76 cfs

3.39 cfs

Pond 3P: Storage

Primary

Stage-Discharge

Discharge  (cfs)
131211109876543210

El
ev

at
io

n 
 (f

ee
t)

915

914

913

912

911

910
 Culvert + Orifice/Grate 

 Orifice/Grate 

 Orifice/Grate 



Type II 24-hr  10-Year Rainfall=3.70"Carriage Trails -1200
  Printed  3/25/2020Prepared by Microsoft

Page 29HydroCAD® 10.00-20  s/n 05053  © 2017 HydroCAD Software Solutions LLC

Pond 3P: Storage

Storage

Stage-Area-Storage
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Summary for Subcatchment 1S: Pre Dev

Runoff = 23.75 cfs @ 12.10 hrs,  Volume= 1.686 af,  Depth= 2.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-Year Rainfall=4.39"

Area (ac) CN Description
0.429 98 Unconnected pavement, HSG D
0.591 96 Gravel surface, HSG D
0.651 94 Fallow, bare soil, HSG D
6.029 80 >75% Grass cover, Good, HSG D
7.700 83 Weighted Average
7.271 94.43% Pervious Area
0.429 5.57% Impervious Area
0.429 100.00% Unconnected

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

3.8 20 0.0130 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.25"

13.5 645 0.0130 0.80 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

17.3 665 Total

Subcatchment 1S: Pre Dev
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Time  (hours)
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Type II 24-hr
25-Year Rainfall=4.39"
Runoff Area=7.700 ac

Runoff Volume=1.686 af
Runoff Depth=2.63"

Flow Length=665'
Slope=0.0130 '/'

Tc=17.3 min
CN=83

23.75 cfs
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Summary for Subcatchment 2S: Developed to Detention

Runoff = 25.05 cfs @ 12.03 hrs,  Volume= 1.618 af,  Depth= 3.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-Year Rainfall=4.39"

Area (ac) CN Description
6.337 87 1/4 acre lots, 38% imp, HSG D
0.143 98 Water Surface, HSG D
6.480 87 Weighted Average
3.929 60.63% Pervious Area
2.551 39.37% Impervious Area

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

Subcatchment 2S: Developed to Detention

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

Fl
ow

  (
cf

s)

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Type II 24-hr
25-Year Rainfall=4.39"
Runoff Area=6.480 ac

Runoff Volume=1.618 af
Runoff Depth=3.00"

Tc=12.5 min
CN=87

25.05 cfs
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Summary for Subcatchment 4S: Offsite

Runoff = 1.17 cfs @ 12.01 hrs,  Volume= 0.067 af,  Depth= 2.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-Year Rainfall=4.39"

Area (ac) CN Description
0.340 80 >75% Grass cover, Good, HSG D
0.340 100.00% Pervious Area

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

Subcatchment 4S: Offsite

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
25-Year Rainfall=4.39"
Runoff Area=0.340 ac

Runoff Volume=0.067 af
Runoff Depth=2.37"

Tc=10.0 min
CN=80

1.17 cfs
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Summary for Subcatchment 5S: UnDetained

Runoff = 2.57 cfs @ 12.23 hrs,  Volume= 0.241 af,  Depth= 2.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  25-Year Rainfall=4.39"

Area (ac) CN Description
1.220 80 >75% Grass cover, Good, HSG D
1.220 100.00% Pervious Area

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

7.7 50 0.0140 0.11 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.25"

10.6 525 0.0140 0.83 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.0 Direct Entry, 
28.3 575 Total

Subcatchment 5S: UnDetained

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
25-Year Rainfall=4.39"
Runoff Area=1.220 ac

Runoff Volume=0.241 af
Runoff Depth=2.37"

Flow Length=575'
Slope=0.0140 '/'

Tc=28.3 min
CN=80

2.57 cfs
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Summary for Pond 3P: Storage

Inflow Area = 6.820 ac, 37.41% Impervious,  Inflow Depth = 2.97"    for  25-Year event
Inflow = 26.20 cfs @ 12.03 hrs,  Volume= 1.685 af
Outflow = 4.08 cfs @ 12.46 hrs,  Volume= 1.684 af,  Atten= 84%,  Lag= 25.6 min
Primary = 4.08 cfs @ 12.46 hrs,  Volume= 1.684 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Peak Elev= 912.99' @ 12.46 hrs   Surf.Area= 17,669 sf   Storage= 36,456 cf

Plug-Flow detention time= 286.4 min calculated for 1.684 af (100% of inflow)
Center-of-Mass det. time= 285.9 min ( 1,095.7 - 809.8 )

Volume Invert Avail.Storage Storage Description
#1 910.00' 60,914 cf Retention Pond (Prismatic) Listed below (Recalc)
#2 912.00' 3,255 cf CB Ponding (Prismatic) Listed below (Recalc)
#3 911.50' 485 cf 12.0"  Round 12" Pipe Storage

L= 618.0'  S= 0.0050 '/'
#4 910.00' 638 cf 15.0"  Round 15" Pipe Storage

L= 520.0'  S= 0.0035 '/'
#5 910.00' 818 cf 18.0"  Round 18' Pipe Storage

L= 463.0'  S= 0.0030 '/'
66,111 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

910.00 6,984 0 0
914.50 20,089 60,914 60,914

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

912.00 0 0 0
913.00 1,814 907 907
914.00 2,882 2,348 3,255

Device Routing     Invert Outlet Devices
#1 Primary 910.00' 15.0"  Round Culvert   

L= 25.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 910.00' / 909.75'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 910.00' 2.8" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 911.20' 15.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 913.75' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=4.08 cfs @ 12.46 hrs  HW=912.99'   (Free Discharge)
1=Culvert  (Passes 4.08 cfs of 9.09 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.35 cfs @ 8.16 fps)
3=Orifice/Grate  (Orifice Controls 3.73 cfs @ 5.97 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)



Type II 24-hr  25-Year Rainfall=4.39"Carriage Trails -1200
  Printed  3/25/2020Prepared by Microsoft

Page 35HydroCAD® 10.00-20  s/n 05053  © 2017 HydroCAD Software Solutions LLC

Pond 3P: Storage
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Inflow Area=6.820 ac
Peak Elev=912.99'
Storage=36,456 cf

26.20 cfs

4.08 cfs

Pond 3P: Storage
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Pond 3P: Storage

Storage
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Summary for Subcatchment 1S: Pre Dev

Runoff = 28.34 cfs @ 12.10 hrs,  Volume= 2.019 af,  Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  50-Year Rainfall=4.97"

Area (ac) CN Description
0.429 98 Unconnected pavement, HSG D
0.591 96 Gravel surface, HSG D
0.651 94 Fallow, bare soil, HSG D
6.029 80 >75% Grass cover, Good, HSG D
7.700 83 Weighted Average
7.271 94.43% Pervious Area
0.429 5.57% Impervious Area
0.429 100.00% Unconnected

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

3.8 20 0.0130 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.25"

13.5 645 0.0130 0.80 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

17.3 665 Total

Subcatchment 1S: Pre Dev
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Type II 24-hr
50-Year Rainfall=4.97"
Runoff Area=7.700 ac

Runoff Volume=2.019 af
Runoff Depth=3.15"

Flow Length=665'
Slope=0.0130 '/'

Tc=17.3 min
CN=83

28.34 cfs
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Summary for Subcatchment 2S: Developed to Detention

Runoff = 29.41 cfs @ 12.03 hrs,  Volume= 1.911 af,  Depth= 3.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  50-Year Rainfall=4.97"

Area (ac) CN Description
6.337 87 1/4 acre lots, 38% imp, HSG D
0.143 98 Water Surface, HSG D
6.480 87 Weighted Average
3.929 60.63% Pervious Area
2.551 39.37% Impervious Area

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

Subcatchment 2S: Developed to Detention
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Type II 24-hr
50-Year Rainfall=4.97"
Runoff Area=6.480 ac

Runoff Volume=1.911 af
Runoff Depth=3.54"

Tc=12.5 min
CN=87

29.41 cfs
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Summary for Subcatchment 4S: Offsite

Runoff = 1.41 cfs @ 12.01 hrs,  Volume= 0.081 af,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  50-Year Rainfall=4.97"

Area (ac) CN Description
0.340 80 >75% Grass cover, Good, HSG D
0.340 100.00% Pervious Area

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

Subcatchment 4S: Offsite

Runoff
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Time  (hours)
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Type II 24-hr
50-Year Rainfall=4.97"
Runoff Area=0.340 ac

Runoff Volume=0.081 af
Runoff Depth=2.87"

Tc=10.0 min
CN=80

1.41 cfs
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Summary for Subcatchment 5S: UnDetained

Runoff = 3.12 cfs @ 12.23 hrs,  Volume= 0.291 af,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  50-Year Rainfall=4.97"

Area (ac) CN Description
1.220 80 >75% Grass cover, Good, HSG D
1.220 100.00% Pervious Area

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

7.7 50 0.0140 0.11 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.25"

10.6 525 0.0140 0.83 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.0 Direct Entry, 
28.3 575 Total

Subcatchment 5S: UnDetained
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Type II 24-hr
50-Year Rainfall=4.97"
Runoff Area=1.220 ac

Runoff Volume=0.291 af
Runoff Depth=2.87"

Flow Length=575'
Slope=0.0140 '/'

Tc=28.3 min
CN=80

3.12 cfs
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Summary for Pond 3P: Storage

Inflow Area = 6.820 ac, 37.41% Impervious,  Inflow Depth = 3.51"    for  50-Year event
Inflow = 30.79 cfs @ 12.03 hrs,  Volume= 1.992 af
Outflow = 4.56 cfs @ 12.48 hrs,  Volume= 1.991 af,  Atten= 85%,  Lag= 26.8 min
Primary = 4.56 cfs @ 12.48 hrs,  Volume= 1.991 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Peak Elev= 913.38' @ 12.48 hrs   Surf.Area= 19,224 sf   Storage= 43,681 cf

Plug-Flow detention time= 265.5 min calculated for 1.991 af (100% of inflow)
Center-of-Mass det. time= 265.1 min ( 1,070.2 - 805.1 )

Volume Invert Avail.Storage Storage Description
#1 910.00' 60,914 cf Retention Pond (Prismatic) Listed below (Recalc)
#2 912.00' 3,255 cf CB Ponding (Prismatic) Listed below (Recalc)
#3 911.50' 485 cf 12.0"  Round 12" Pipe Storage

L= 618.0'  S= 0.0050 '/'
#4 910.00' 638 cf 15.0"  Round 15" Pipe Storage

L= 520.0'  S= 0.0035 '/'
#5 910.00' 818 cf 18.0"  Round 18' Pipe Storage

L= 463.0'  S= 0.0030 '/'
66,111 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

910.00 6,984 0 0
914.50 20,089 60,914 60,914

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

912.00 0 0 0
913.00 1,814 907 907
914.00 2,882 2,348 3,255

Device Routing     Invert Outlet Devices
#1 Primary 910.00' 15.0"  Round Culvert   

L= 25.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 910.00' / 909.75'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 910.00' 2.8" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 911.20' 15.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 913.75' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=4.55 cfs @ 12.48 hrs  HW=913.38'   (Free Discharge)
1=Culvert  (Passes 4.55 cfs of 9.81 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.37 cfs @ 8.70 fps)
3=Orifice/Grate  (Orifice Controls 4.18 cfs @ 6.69 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 3P: Storage
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Inflow Area=6.820 ac
Peak Elev=913.38'
Storage=43,681 cf

30.79 cfs

4.56 cfs

Pond 3P: Storage
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Pond 3P: Storage
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Summary for Subcatchment 1S: Pre Dev

Runoff = 33.13 cfs @ 12.10 hrs,  Volume= 2.370 af,  Depth= 3.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-Year Rainfall=5.57"

Area (ac) CN Description
0.429 98 Unconnected pavement, HSG D
0.591 96 Gravel surface, HSG D
0.651 94 Fallow, bare soil, HSG D
6.029 80 >75% Grass cover, Good, HSG D
7.700 83 Weighted Average
7.271 94.43% Pervious Area
0.429 5.57% Impervious Area
0.429 100.00% Unconnected

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

3.8 20 0.0130 0.09 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.25"

13.5 645 0.0130 0.80 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

17.3 665 Total

Subcatchment 1S: Pre Dev
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Type II 24-hr
100-Year Rainfall=5.57"

Runoff Area=7.700 ac
Runoff Volume=2.370 af

Runoff Depth=3.69"
Flow Length=665'

Slope=0.0130 '/'
Tc=17.3 min

CN=83

33.13 cfs
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Summary for Subcatchment 2S: Developed to Detention

Runoff = 33.91 cfs @ 12.03 hrs,  Volume= 2.218 af,  Depth= 4.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-Year Rainfall=5.57"

Area (ac) CN Description
6.337 87 1/4 acre lots, 38% imp, HSG D
0.143 98 Water Surface, HSG D
6.480 87 Weighted Average
3.929 60.63% Pervious Area
2.551 39.37% Impervious Area

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

Subcatchment 2S: Developed to Detention
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Type II 24-hr
100-Year Rainfall=5.57"

Runoff Area=6.480 ac
Runoff Volume=2.218 af

Runoff Depth=4.11"
Tc=12.5 min

CN=87

33.91 cfs
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Summary for Subcatchment 4S: Offsite

Runoff = 1.67 cfs @ 12.01 hrs,  Volume= 0.096 af,  Depth= 3.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-Year Rainfall=5.57"

Area (ac) CN Description
0.340 80 >75% Grass cover, Good, HSG D
0.340 100.00% Pervious Area

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

Subcatchment 4S: Offsite

Runoff
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Time  (hours)
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Type II 24-hr
100-Year Rainfall=5.57"

Runoff Area=0.340 ac
Runoff Volume=0.096 af

Runoff Depth=3.40"
Tc=10.0 min

CN=80

1.67 cfs
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Summary for Subcatchment 5S: UnDetained

Runoff = 3.70 cfs @ 12.22 hrs,  Volume= 0.345 af,  Depth= 3.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-Year Rainfall=5.57"

Area (ac) CN Description
1.220 80 >75% Grass cover, Good, HSG D
1.220 100.00% Pervious Area

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

7.7 50 0.0140 0.11 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.25"

10.6 525 0.0140 0.83 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

10.0 Direct Entry, 
28.3 575 Total

Subcatchment 5S: UnDetained
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Type II 24-hr
100-Year Rainfall=5.57"

Runoff Area=1.220 ac
Runoff Volume=0.345 af

Runoff Depth=3.40"
Flow Length=575'

Slope=0.0140 '/'
Tc=28.3 min

CN=80

3.70 cfs
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Summary for Pond 3P: Storage

Inflow Area = 6.820 ac, 37.41% Impervious,  Inflow Depth = 4.07"    for  100-Year event
Inflow = 35.55 cfs @ 12.03 hrs,  Volume= 2.314 af
Outflow = 5.08 cfs @ 12.49 hrs,  Volume= 2.313 af,  Atten= 86%,  Lag= 27.6 min
Primary = 5.08 cfs @ 12.49 hrs,  Volume= 2.313 af

Routing by Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.10 hrs
Peak Elev= 913.77' @ 12.49 hrs   Surf.Area= 20,749 sf   Storage= 51,339 cf

Plug-Flow detention time= 251.7 min calculated for 2.313 af (100% of inflow)
Center-of-Mass det. time= 251.2 min ( 1,052.1 - 800.9 )

Volume Invert Avail.Storage Storage Description
#1 910.00' 60,914 cf Retention Pond (Prismatic) Listed below (Recalc)
#2 912.00' 3,255 cf CB Ponding (Prismatic) Listed below (Recalc)
#3 911.50' 485 cf 12.0"  Round 12" Pipe Storage

L= 618.0'  S= 0.0050 '/'
#4 910.00' 638 cf 15.0"  Round 15" Pipe Storage

L= 520.0'  S= 0.0035 '/'
#5 910.00' 818 cf 18.0"  Round 18' Pipe Storage

L= 463.0'  S= 0.0030 '/'
66,111 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

910.00 6,984 0 0
914.50 20,089 60,914 60,914

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

912.00 0 0 0
913.00 1,814 907 907
914.00 2,882 2,348 3,255

Device Routing     Invert Outlet Devices
#1 Primary 910.00' 15.0"  Round Culvert   

L= 25.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 910.00' / 909.75'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

#2 Device 1 910.00' 2.8" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 911.20' 15.0" W x 6.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 913.75' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=5.03 cfs @ 12.49 hrs  HW=913.77'   (Free Discharge)
1=Culvert  (Passes 5.03 cfs of 10.47 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.39 cfs @ 9.20 fps)
3=Orifice/Grate  (Orifice Controls 4.58 cfs @ 7.33 fps)
4=Orifice/Grate  (Weir Controls 0.06 cfs @ 0.43 fps)
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Pond 3P: Storage
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Inflow Area=6.820 ac
Peak Elev=913.77'
Storage=51,339 cf

35.55 cfs

5.08 cfs
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Pond 3P: Storage
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APPENDIX B 
(Water Quality Calculations) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



WATER QUALITY CALCULATIONS

E. P. FERRIS and ASSOCIATES INC. Carriage Trails
880 King Avenue Powell, OH
Columbus, Ohio 43212
614-299-2999 Prepared By: MJO
614-299-2992 (Fax) Checked: CLL

Date: 3/24/2020 Project: 1200.001

Water Quality Calculation - Per Ohio EPA requirements

WQv = Rv x P x A

Rv - Volumetric Runoff Coefficient Table 1 (i) Values: i = 0.89 for the pervious pavement surface
P - precepitation depth (0.90 inches EPA) Industrial/Commercial 0.8
A - Area draining to BMP in Acres High Density residential (>8dw/ac) 0.5

Medium Density res. (4 to 8 dw/ac) 0.4
Low Density res (<4 dw/ac) 0.3

Rv: 0.41 Open Space and Recreation Area 0.2
P: 0.9 0.90 inches is OEPA
A: 6.82 Acres Formula:

297079 Sq-Ft Rv = 0.05 + 0.9i
i: 0.40 i - watershed imperviousness ratio, the percent imperviouness divided by 100

Rv = 0.41

WQv: 2.51658 acre-inches
9135 cubic feet REQUIRED for treatment of disturbed area

0.209715 acre-feet
1827 cubic feet of sediment volume 

WQv 
Total: 10,962 cubic feet

INPUT
OUPUT
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Hydrograph for Pond 6P: WQv

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 10,955 911.20 0.21
2.00 0.00 9,461 911.07 0.20
4.00 0.00 8,069 910.93 0.19
6.00 0.00 6,782 910.81 0.17
8.00 0.00 5,607 910.69 0.16

10.00 0.00 4,548 910.57 0.14
12.00 0.00 3,612 910.46 0.12
14.00 0.00 2,803 910.37 0.10
16.00 0.00 2,127 910.29 0.08
18.00 0.00 1,588 910.22 0.07
20.00 0.00 1,197 910.17 0.04
22.00 0.00 931 910.13 0.03
24.00 0.00 750 910.10 0.02
26.00 0.00 620 910.09 0.02
28.00 0.00 523 910.07 0.01
30.00 0.00 450 910.06 0.01
32.00 0.00 397 910.06 0.01
34.00 0.00 353 910.05 0.01
36.00 0.00 315 910.04 0.01
38.00 0.00 281 910.04 0.00
40.00 0.00 250 910.04 0.00
42.00 0.00 223 910.03 0.00
44.00 0.00 198 910.03 0.00
46.00 0.00 177 910.03 0.00
48.00 0.00 158 910.02 0.00
50.00 0.00 140 910.02 0.00
52.00 0.00 125 910.02 0.00
54.00 0.00 111 910.02 0.00
56.00 0.00 99 910.01 0.00
58.00 0.00 88 910.01 0.00
60.00 0.00 79 910.01 0.00
62.00 0.00 70 910.01 0.00
64.00 0.00 63 910.01 0.00
66.00 0.00 56 910.01 0.00
68.00 0.00 50 910.01 0.00
70.00 0.00 44 910.01 0.00
72.00 0.00 39 910.01 0.00
74.00 0.00 35 910.00 0.00
76.00 0.00 31 910.00 0.00
78.00 0.00 28 910.00 0.00
80.00 0.00 25 910.00 0.00
82.00 0.00 22 910.00 0.00
84.00 0.00 20 910.00 0.00
86.00 0.00 18 910.00 0.00
88.00 0.00 16 910.00 0.00
90.00 0.00 14 910.00 0.00
92.00 0.00 12 910.00 0.00
94.00 0.00 11 910.00 0.00
96.00 0.00 10 910.00 0.00
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(Tributary Maps) 

 



0 18090Delaware County Auditor
George Kaitsa

Information contained within this map may be used to generally locate, identify and inventory land parcels within Delaware County. 
Delaware County cannot warrant or guarantee the information contained herein, including, but not limited to its accuracy 

or completeness. The map parcel lines shown are approximate and this information cannot be constructed or used as a "legal description" of a parcel.
Flood Plain information is obtained from FEMA and is administered by the Delaware County Building Department (740-833-2201).

Please report any errors or omissions to the Delaware County Auditor's office at delcogis@co.delaware.oh.us.
Prepared by:  Delaware County Auditor's GIS Office
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TAB 6
SERVICEABILITY LETTERS





 
      
AEP Ohio 
700 Morrison Rd 

Gahanna, OH 43230 

AEPOhio.com 

 

10/2/2019 

 

Christopher L. Lescody, PE 

E.P. Ferris & Associates, Inc. 

800 King Ave 

Columbus, OH 43212 

 

RE:  AVAILABILITY OF ELECTRICAL SERVICE 

Carriage Road Horse Farm 

 

To Whom It May Concern: 

This letter will confirm that American Electric Power has electric service facilities adjacent 

to your new project. These facilities will be made available to serve your project with some 

Contribution-In-Aid-To-Construction charged to the project developer. 

Our records indicate your project; a 21-lot single-family Residential development is located 

north of Carriage Rd and east of Liberty Rd, in Powell, Delaware County, Ohio. 

American Electric Power anticipates providing your new project the best possible service. I 

look forward to working with you and remain available to coordinate your project needs.  

Please contact me to discuss any questions you may have or other assistance you may 

require. 

 

Sincerely, 

 

 

 

Erik Schaas 

Customer Design Supervisor 

 



www.ColumbiaGasOhio.com

            
           New Business Team 

          290 W Nationwide Bv, 3rd Floor 
           Columbus, OH 43215

October 1, 2019

Re:  Carriage Rd – City of Powell – Residential Single Family 

Dear Chris,

Thank you for wanting to choose Columbia Gas of Ohio, Inc. (COH), a NiSource Company, to serve your 
natural gas needs to your new proposed residential single family along Carriage Rd and Liberty Rd in 
Powell, Ohio.  This letter is to confirm COH has facilities along Carriage Rd and Liberty Rd, Powell, 
Ohio. Although COH facilities may be in the vicinity of your proposed property, further investigation 
will need to take place for capacity.  Once Attachment A of the Information Request Packet has been 
answered and returned and all other requested information is released to the COH New Business Team, 
gas availability and any capacity issues will be determined; as well as any deposit and/or Aid-To-
Construction costs that may be required.   

Please note that availability is contingent upon a cost benefit analysis.  If the project is not deemed 
economically feasible for Columbia Gas, a deposit may be necessary

If you have any questions regarding availability, or how it is determined, please feel free to contact me at 
800-440-6111 ext 3028 Monday-Friday, 8:00am to 4:30pm.  Columbia Gas and I look forward to 
partnering with you on this and future projects. 

Sincerely,  

Columbia Gas of Ohio a Nisource Company 
Donyel Gibson 
New Business Development Manager 



P.O. Box 2553 
Columbus, Ohio 43216 
Tel. (614) 481-5263 
Fax (614) 255-6428 
 

 
 
October 3, 2019 
 
Christopher Lescody 
E.P. Ferris & Associates, Inc. 
880 King Ave 
Columbus, OH 43212 
 
RE:  Carriage Road Horse Farm, City of Powell, Delaware County, OH 
 
Dear Mr. Lescody: 
 
This letter is to confirm that Charter Communications has the capacity and ability to 
provide advanced cable, high speed internet and digital phone services to the proposed 
Carriage Road Horse Farm, City of Powell, Delaware County, OH project. 
 
If you have any questions give me a call at 614-481-5263 and I will be happy to discuss 
this project with you. 
 
Thank You! 

 
Kevin D. Rich 
Construction Manager 
kevin.rich1@charter.com 
 
 





TAB 7
TRAFFIC STUDY



88 W. CHURCH STREET, NEWARK, OHIO 43055 
PHONE: (740) 345-4700     FAX: (740) 522-4706 

1900 CROWN PARK CT, COLUMBUS, OH 43235 
PHONE: (614) 914-5543 

SMARTSERVICES-INC.COM 

January 13, 2020 

Mr. David Betz 
City of Powell 
47 Hall Street 
Powell, OH 43065 

Re: Carriage Road Property Trip Generation 
City of Powell, Delaware County, Ohio 

Dear David: 

Please consider this letter the traffic analysis required for the subject 
development.    

BACKGROUND
The site is proposed to be developed with 23 units that are a product marketed
to “empty nesters”.  The site is located in the northeast quadrant of the 
intersection of Liberty Road & Carriage Road.   

PROJECTED SITE GENERATED TRAFFIC
The accepted method for computing trip generation in the traffic engineering 
profession is Trip Generation, 10th Edition published by the Institute of
Transportation Engineers (ITE). This report provides trip rates for different land
uses based on data from sample sites in each category.  Since the homes will be 
marketed to “empty nesters”, it is a judgement as to which land use categories 
in Trip Generation, 10th Edition apply.  As part of a previous study in another 
jurisdiction for an “empty nester” product, peak hour link counts (7-9 AM and 4-
6 PM) were taken at the River Highlands access (West Case Road) and the Villas 
at Tussic access (Tussic Street Road) which are both developments that are
marketed to “empty nesters”.  The compilation of the data collected are below
(the counts and calculations are attached):

Villas at Tussic/River Highlands: 
AM Peak Hour:   0.27 Trips/unit     
PM Peak Hour:   0.39 Trips/unit 

To provide a basis of comparison, the rates for Single-Family Detached Housing 
(ITE Code #210) regression rates based on 23 units is below (Table 1 attached 
shows the trip generation calculations): 

AM Peak Hour:   1.00 Trips/unit     
PM Peak Hour:   1.06 Trips/unit 
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82 Units 49 Units
SB (Out) NB (In) EB (Out) WB (In) IN OUT TOTAL

7:00 AM 6 1 3 0 1 9 10
7:15 AM 3 2 4 0 2 7 9
7:30 AM 5 0 2 0 0 7 7
7:45 AM 4 1 3 1 2 7 9
8:00 AM 1 1 1 2 3 2 5
8:15 AM 8 1 3 1 2 11 13
8:30 AM 2 1 0 1 2 2 4
8:45 AM 2 2 2 0 2 4 6

18 4 12 1 5 30 35
14% 86% 0.267

AM Totals 31 9 18 5 14 49 63

4:00 PM 4 3 1 5 8 5 13
4:15 PM 3 5 1 0 5 4 9
4:30 PM 1 2 2 3 5 3 8
4:45 PM 1 8 2 4 12 3 15
5:00 PM 3 6 0 1 7 3 10
5:15 PM 3 2 3 4 6 6 12
5:30 PM 1 6 1 3 9 2 11
5:45 PM 4 5 7 2 7 11 18

11 19 11 10 29 22 51
57% 43% 0.389

PM Totals 20 37 17 22 59 37 96
AM & PM 

Totals 51 46 35 27 73 86 159

TIME

AM Peak 

PM Peak 

River Highlands Total Sample SitesVillas at Tussic

"Empty Nester" Targeted Housing

88 W. Church Street
Newark, OH  43055
(740) 345‐4700

www.smartservices‐inc.com
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Existing Traffic Conditions - 2 SF homes and Horse Training/Riding(1) 
10 boarders/trainers
3 FT employees
15 parent drop-offs
10 operational trips (haul in/out, trailers, deliveries, etc.)
76 Total Trips (38 Entering/Exiting)
(1) Provided by owner of Bayhill Horse Farm

TRAFFIC TRIPS COMPARE
Existing Use(1 23 Empty Nest(2Alt - 16 Single Fam(3)

AM Peak 10 6 16
PM Peak 10 9 17
(1) Provided by owner of Bayhill Horse Farm
(2), (3) data provided by Smart Services, Traffic Engineer

PROPERTY TAX COMPARE
Existing Use 23 Empty Nest(116 Single Family(2)

Property Value$571,800 $11,500,000 $9,600,000
Annual PT Rev$7,749 $261,755 $218,509
Students 4 5 28
(1) Assumes home value of $500,000 and 1 student per 5 homes.
(2) Assumes home value of $600,000 and 1.75 students per home.
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Site Data:
Current Zoning: Liberty FR1
Proposed Zoning: Planned Residential
Total Site Area: ±7.7 Acres
Total Lots: 23
Total Density ± 2.9 du/acre

Lot Information:
Typical Lot Width: 54'
Typical Lot Depth: 120 -125'
Smallest Lot Area: 6,750 S.F.
Largest Lot Area: 10,325 S.F.

Front Setback: 20' Min.
Rear Yard Setback: 20'-25' (see plan)
Side Yard Setback: 5' Min.

Lot Coverage:
Maximum Allowed by Code: 50%
As proposed: 50% or less

Open Space:
Shared Open Space: 2.55 Acres
Less Stormwater Basin: .16 Acres
Total Open Space: 2.39 Acres

NOTE:
THE PLAN AS SHOWN IS CONCEPTUAL IN NATURE AND IS PROVIDED TO ILLUSTRATE THE
DESIRED LAYOUT AND QUALITY OF THE PROJECT.  FINAL LAYOUT AND LANDSCAPING ARE
SUBJECT TO CHANGE BASED UPON FINAL ENGINEERING.
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