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Franklin County Engineer’s Office
970 Dublin Road
Columbus, OH 43215

June 21, 2016

1:30 p.m.
1. Old Business
A. Board of Zoning Appeals
i.  VA-3852 - Brad Fisher

Owner: Orient (Harrisburg) Dohp XII, LLC C/O Jason Horowitz

Applicant: JAS GROUP INC.

Township: Pleasant Township

Site: 6732 Lambert Road (PID #230-000282)

Acreage: 2.18 acres

Zoning: Neighborhood Commercial (NC) District

Utilities: Private water and private wastewater

Request: Requesting a Variance from Sections 670.083(a), 670.083(e), 670.0812(b),
670.083(g) of the Franklin County Zoning Resolution to allow the
development of a commercial site that will fail to meet the following
requirements: front setback along a primary street, building orientation,
parking lot location, and primary entrance on a lot subject to the Smart
Growth Overlay in an area zoned Neighborhood Commercial (NC).

2. New Business
A. Planning Commission

i. 672-FP(b) — Matt Brown

Owner: Rockford Homes, Inc. — Donald Wick
Engineer: EMH&T - Matt Kirk

Township: Jefferson Township

Subdivision: Morrison Farms East Section 2

Site: 8211 Havens Corners Road (PID #170-000673)

8265 Havens Corners Road (PID #170-001336)
3134 Waggoner Road (PID #171-000587)

Acreage: 12.809 acres

Request: Requesting Final Plat approval to allow the creation of 39 single-family lots
and 2 reserves.

150 South Front Street, FSL Suite 10 Columbus, Ohio 43215-7104
Tel: 614-525-3095 Fax: 614-525-7155 Development.FranklinCountyOhio.Gov



ZON-16-03 — Brad Fisher

Owner:
Agent:

Site:
Acreage:
Zoning:
Utilities:
Request:

Applicant:

Township:

West Broad Building LLC

Daniel McCabe

Zach Sanchez

Franklin Township

4160 W. Broad Street (PID #140-000457)

1.26 acres

General Industrial (GI) District

Public water and wastewater

Requesting to rezone from the General Industrial (GI) District to the
Community Service (CS) District.

B. Board of Zoning Appeals

AP-3856 — Brad Fisher

Owner:

Site:
Acreage:
Zoning:
Utilities:
Request:

Applicant:
Township:

Plumbers & Pipefitters Local #189 — Tim Ely

Bogden Architects Inc. - Emil Bogden

Clinton Township

1226-1250 Kinnear Road (PID #130-011663)

4.87 acres

Limited Industrial (L1) District

Public water and wastewater

Requesting an appeal to allow the expansion of a Non-Conforming Use in an
area zoned Limited Industrial (L1I).

3. Adjournment of Meeting to July 23, 2016.
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Property Information

steAddess 6732 Lambert Road Case #

Q  Public (Central)
M Private (Onsite)

Parcel ID(s) Zoning X A
NC - Neighborhood Commercial
230-000282-00 SGO - Smart Growth Overlay
Township Pleasant Acreage 218
Water Supply Wastewater Treatment

Q  Public (Central)
Xl Private (Onsite)

Applicant Information

Name/Company Name - rignt (Harrisburg) DOHP, LLC

Address 9010 Overlook Boulevard

Brentwood, Tennessee 37027

Phone#  §15-370-0670

Fax #

Email

Property Owner Information

Name/Company Name  JAS Group, LTD. c/o John Messmore

Address 3540 La Rochell Drive

Columbus, Ohio 43221

Phone #  §14-457-5827

Fax #

Email

| Agent Information (if applicable)

Name/Company Name

Jason Horowitz, GBT Realty Corporation

Address 9010 Overlook Boulevard

Brentwood, Tennessee 37027

VA-33S X

Date filed:

3/2a/2016
Fee paid 6 s o
Receipt # [ 6' 00709\
Received by: K$

Hearing date: 9 :‘ 8’ LO‘ (9

Zoning Compliance:

2C-1S5- 4556

Document Submission

The following documents must
accompany this application:

B/Completed application
E/ Fee Payment (Checks only)
m/Auditor’s map (8%“x11")
D/Site Map (max 11" x 17")
I:r Covenants and deed

M Notarized signatures

B/Proof of water & waste water supply

Please see the Application Instructions for
complete details

Phone# 615-370-0670 !jx *

Email  jhorowitz@gbtrealty.com

150 South Front Street, FSL Suite 10 Columbus, Ohio 43215-7104
Tel: 614-525-3094 Fax: 614-525-7155 www.FranklinCountyOhio.gov



Variance(s) Requested

Section 670 083(a) Front Setback along a Primary Street
Description  Harrisburg Pike is considered the Primary Street although the majority of the lot frontage is along Lambert Road.
Section 570.083(e) Building Orientation

Description

Building is parallel to Lambert Road.

Section  670.0812(b) Parking Lot Location

Description  The |ot is very narrow and with the location of the building being dictated by stormwater pond discharge, septic system areas, and zoning requirements

Describe the project

there is not enough room on the north side of the building to provide 50% of the required parking. 80% of the parking has been located

on the west side of the building which is the rear yard based on Harrisburg Pike being considered the primary street.

670.083(g) Entrance - a primary building frontage shall incorporate a primary entrance door.

The building entrance has been located on the south side along Lambert Road. Glass windows and architectural

elements have been added to the sides of the building facing Harrisburg Pike and Lambert Road.

NOTE: To receive a variance, you must meet all the variance requirements in Section 810.04 of the Franklin
County Zoning Resolution. Your answers to the following questions will help the Board of Zoning Appeals determine
whether you meet the requirements for a variance. If you don’t answer the questions, we will consider your application
incomplete.

1. Are there special conditions or circumstances applying to the property involved that do not generally apply to other
properties in the same zoning district.

Lot dimensions and geometry severely limit the layout options on site. The property is bounded by roadways on three

sides and by the B&O railway line on the other. The need for onsite septic, public well, stormwater detention, and

groundwater recharge facilities further limits the available space for building and parking area. The location of the

detention system is driven by topography and the septic system must be located in an area of acceptable soils.

2. That a literal interpretation of the requirements of this Zoning Resolution would deprive the applicant of rights
commonly enjoyed by other properties in the same Zoning District under the terms of the Zoning Resolution.

A literal interpretation of the Zoning Resolution would prohibit the application from developing this property due to the

extent of the existing hardships. Dollar General uses a prototype building and a set of site design guidelines that have

been optimized for ease of use and traffic circulation. While the site layout varies from the Dollar General prototype,

it has been designed to meet all other guidelines as well as all county and state regulations where possible.

3. That the special conditions and circumstances, listed under question #1, do not result from any actions of the
applicant.

These conditions and circumstances are the result of the existing topography, lot dimensions, soil types,

and absence of public water and sewer. The location of the access drive on Lambert Road is dictated by existing

utility poles and spacing from the intersection with Harrisburg Pike and the B&O rail line. The lot has 97' of frontage

along Harriburg Pike and 633’ of frontage along Lambert Road. There is not enough frontage along Harrisburg pike

to allow for any of Dollar General's prototype buildings.



10.

1.

12.

Case #

VA-385 &

That approving the variance requested will not grant the applicant any special privilege that is denied by this Zoning
Resolution to other lands or structures in the same Zoning District.

Granting these variances will allow this project to move forward which will be a positive addition to the area. The

development as designed will not appear out of place in the surrounding area. The store has been designed as

a "corner entry" building with architectural upgrades due to the lot frontage on multiple roadways.

Would granting the variance adversely affect the health or safety of persons residing or working in the vicinity of the
proposed development, be materially detrimental to the public welfare, or injurious to private property or public
improvements in the vicinity?

No adverse health and safety impacts are associated with these variances.

Can there be any beneficial use of the property without the variance?
Without these variances the Dollar General prototype building and required parking will not fit within the per-code

developable area.

How substantial is the variance? (i.e. 10 feet vs. 100 feet - Required frontage vs. proposed)
Front Setback Variance: 352" Building Orientation: 33 degrees Parking Setback: 100%

Would the essential character of the neighborhood be substantially altered or would the adjoining properties suffer
substantial harm as a result of the variance?

No, the surrounding areas are not heavily developed. Given the proximity to US 71, this development will not

appear out of place.
How would the variance adversely affect the delivery of governmental services?
(e.g., water, sewer, garbage, fire, police - Verification from local authorities — i.e. fire might be required)

Water and sewer are provided onsite. Drive aisles have been designed to accommodate fire and garbage collection

vehicles in addition to Dollar General's delivery trucks (WB-67 semi).
Did the applicant purchase the property with knowledge of the zoning restrictions?

The property is currently under contract. The applicant is aware of the zoning restrictions and has been in discussion

with Franklin County Planning during the design and permitting process.
Could the applicant’s predicament feasibly be obtained through some method other than a variance?

There are no other feasible options for building or parking placement that allow all other site criteria to be met.

Would the spirit and intent behind the zoning requirement be observed and would substantial justice be done by
granting the variance?

Yes. The proposed design provides adequate facilities to meet all other County and State ordinances and provides

a safe and convenient shopping experience for Dollar General customers.
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9,100 Square Foot Facility - Prototype "E"
70'-3" Front x 130'-10" Deep

Dollar General Corporation

s Retail Store
Orient, Ohio

LAMBERT ROAD AT HARRISBURG PIKE (US 62, SR 3)
6732 LAMBERT ROAD
Tax Parcel ID: 230-000282-00
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ESTABLISHED CONTACTED PRICR. TO BECRNNG WORK
B SO0 ALL DISTUSED ATEAS MOT OTHERVASE PLANTED WATH TUBETYPE FESCLE OF EQUA APPROVED BY THE 19 ALL CURES AND SDEWALKS SHALL BE TOPGOL.
ENGINEER UMLESS OTHERVISE NOTED
7 TOPEOL PROCFACLL WTH A o m AL AL
18 TONE. MATERSAL TO e OF
=
" rBOE EVATIONS.
n
BoTE PAOTECT AL TOREMAN. DOHOT Y FHROMIDED I GFD GROLS. B DATED LY 36, 2015 I
EQUIPUENT, NCR HANCLERSTORE MATERUALS, VWTHN THE DREUNES OF TREES
n NOT EXCEED 2%
0 TOP OF GRATE ELEVATIONS FOR CURE INLETS ARE GVEN T0 THE CENTER.OF THE MLETS AT THE FACE OF GRADING & DRAINAGE PLAN
THE GRATES SHALL 5L0PE LONGITLDMALLY WITH THE PAVEMENT GHADE. ADAIET THE CASTING TOFALL 3. ARTHWEN FLL SHALL INCLUGE STREPPING TOPSOR ANE) FLACING ENGIMEERED FILL IN MAXBAALE
ALOH THE CLIRES LiNE NBITY OF 3% ASTI DRy
" ne VEREY THE EXACT AL ITIES, FROTECT UTILITES 10 M ML ARE TO HAVE A ¥
mwmwn:frmrmmmm REMAM, AND) REPAR CONTRACTOR CAUSED DAMAGE ACCORDING T0 LOCAL STANDARDS AT CONTRACTORS PG FIPE STRAPPED TO A MINIMUM 1TX34° CONCRETE SPLASH BLOCK
NARS i R EXPENSE
M HEADAALL [ = A e ¥ AT AL MO
LS = PAVED MREAS. -

12 NOTEY LOCAL UTILITY LOCATOR SERVICE 0F
GENERAL UTLITY ROTE #4 0N SHEET C2.1 FOR PHOME NUNBER
M AL HOPE STORM FIPE SHALL BE ADS N.12 5T 18 0Rf APPROVED EQUAL
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EROSION CONTROL LEGEND

1 METALL TEPORARY
7 BSTALL CONSTRUCTION BARSIIER FENCING ARTHUND THE SEPTIC AREA,
FROPERTY Like 3 INSTALL PERMETER SEDIMENT CONTROL MEASLRES (521 FENCE) PRIOR TO ANY EARTH DESTUBIING ACTIVITY,
4 STRIP AND STOCKPILE TORSOL FIEOM DI TENTION AND RE TENTION BASN AREAS
CONSTRUCT

= | s USE A5 TEMPORARY SEDHMENT
BSTALL POMD) DUTLET STRUCTLUSIES AND PPN
=t = USTING MAJOR COHTOLE @ | B MSTALL TEMPDRAITY SKRAMIAS STRUCTLRES (70 6 REACHES:
EXISTING MINGR CONTOUR “ AVALABLE TOFSOR. FROM THE REMAINDER OF THE ARER COF DIS1

5 CONBTRUCTPRIVIDE TEMPORARY VWASHOUT
PROPOSED FLOW ARROW 0 PROMDE
T

i R
L

TEMPORAICY SOREING STABILIZATION PR THE CHART PROVIDED ON THS BHEET

ORAVEL TREWCH, SHALL ONLY B CONSTRUCTED AFTER LPSTREAM
T PREVENE 5
UPONFINAL

SEDAMENT 1O THE FILTER NEDW,
EAUANENT STARI

TORAGE LAYER!
FEMCVL TENSPOIAY SIWPS DMLY PERENNGAL VEGETATIVE COVER)

——SF———=F SILT FENCE

INSTALL &' x 15 & AIF RAP
CUTLET PROTE - L

T
7T}
N e

3\ CUTLET STRUCTLRE 1 _
o3

1 CONCRETE
4.2/ VWGED MEADWALL
[

INSTALL 4 x 29" RiP RAP

OUTLET FROTECTION D80 = & T ScA i

ey im i
Ay Wanarbedl aewas within 50 leetof # seoe [Witan 2 dars of st reoem disturbance i e
mater of the yise and ot at finst grade, aes wil Then 14 e

For 6 construction acthiies, sy oAb aND |\ s e ol i v distctance o8
that wil be dormare for rore than 14 data butless [yl

TOR = K200 (TYF)

|ttt sreay that wil b iche cver winies ==
Nt o
EMERGENGY Permanent Stabilization
TPLLWAY (Area t stabdaation Time fraene 1o eresion controls
Arsy arwa that will B doment for ore year or more.[Wishin 7 days rbariy.

P Ay arwa within 50 Teet of & Aiream o & Fpasien [Within 3 darys o reaching Feul grade.

fous 0 sethack area nd at final grade.

(a3 EOMER Ay area at final grace. Wikhin 7 s of reaching fmal grade within that

THE ENGINEER WL PDVIDE THE CONTRACTOR WITH THE APPROVED rea
i NOTICE OF INTENT [NDT) AND D110 ERA FACLITYSERMIT MUMIER PRO0R TO

THE START OF CONSTRUCTION. THE APPROVED NCH AND STORMWATER
POLLLITION PREVENTION PLAN (SWPPF) EHALL BE KEPT ONSITE AT ALL TMES.

@\ gumgr
=T) smuzl .

NOT) SNEEDED e e [EER R D iy
FOR THES STTE OF THE FENCE
EROSION AND SEDIMENT CONTROL NOTES - DOLLAR GENERAL
1. CONSTRUCT TEMPORARY EROSION CONTROL AS SHOWN ON THE PRIORTO GRADING OPERATIONS.

2. ALL LOCATIONS OF TEMPORARY EROSION CONTROL DEVICES SHALL BE SUBJECT TO ADJUSTMENT AS DIRECTED BY THE ENGINEER.

INSTALL & & F x & RIP RAP
DUTLET PROTI

ECTION. D50 = 8" 3, PROVIDE TEMPORARY SEEDING AND MULCH ON STOCKPILES AND ALL OTHER AREAS OF THE SITE THAT WILL REMAIN UNDISTURBED FOR

14 DAYS OR MORE.
4. SILT BARRIERS SHALL BE CLEANED OF ACCUMULATED SEDIMENT WHEN APPROXIMATELY 12" OR 1/3 THE HEIGHT OF THE SILT BARRIER
5 REPLACE DAMAGED AND WORN OUT SILT BARRIERS AS DIRECTED BY THE ENGINEER.

6 WHEN THE TEMPORARY EROSION CONTROL DEVICES ARE NO LONGER REQUIRED FOR THE INTENDED PURPOSE (IN THE ENGINEER'S
OPINION), THEY SHALL BE REMOVED.

7. ALL DRAINAGE STRUCTURES, PIPES WITHIN THE LIMITS OF CONSTRUCTION AND DETENTION PONDS SHALL HAVE SEDIMENT REMOVED
PRIOR TO FINAL ACCEPTANCE

GS&P
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9010 Overlook Boulevard
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PLEASANT TOWNSHIP
FRANCLIN COUNTY, DHIO 431488

EROSION AND SEDIMENT
CONTROL PLAN
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ACCESSILE AP 111
-~ CURE TO BE PAINTED YELLOW |
" WHERE LESS THAN & (TYP | FRLHL P
12 AR SLOPE VAN ACCESSIBLE -, - A
SIGN (DETAIL 854 1)
4, DEE GROOVES SPACEDAT T-0.C S
UT INTO CONCRETE IN DETECT, i |
SURFACE AREA, FULL WIOTH | = ¥ GS&PpP
AND DEFTH OF RAMP PER ADA. H { |
A C
g wovm L Design  Services
£ 7 For The Bullt
% AU ™ XS
§ TRAERIREA g Environment
BLUE | L]
i omten .
T BURPACES OF CLRIRAMPS SHALL WAVE WELE o Hirmingham
GROCWES DXTENDNG THE FLLL YWOTH -
AND DEPTH OF THE CURE FRANE I A VAT Cineds
THAT WALL NOT ALLOW WATER 1O Columbus
ACCUMUAATE  SARFACES SHALL HAVE A
IGHT REFLECTIVE VALUE AND TEXTURE & STRIPE
THAT SaGRINCANTLY CONTRAST WTH The PAINTED bl
ADIOMENG PEDESTRAN ACCESSIBLE BLUE I 1 CUFIB AND GUTTER SHALL BE CONSTRUCTED IN 10 FOOT LENGTHS. OR EXTRUDED
ROUFE ANG THEN SAWGLIT AT 10 FOOT INTERVALS TO A DEPTH OF 175- Jackson
3 THEDOTTON O THE RAMP SHALL HAVE A 1 2 I EXPANSION JOINTS SHALL BE PROVIDED AT INTERVALS NOT TO EXCEED 50 Inchagaville
U OF 45 ! FEET, AT THE ENDS OF RETURNS, AMD AT ALL POINTS WHERE THE NEW CURB AND
. VAANTAR LANGRHD NREALEVEL TE % Lili i1t RN GUTTER ASUTS. CONCRETE STRUCTURES OR INLET CASTINGS. Knaxviile
L s e HAX. SLOPE. e Bl (DETAIL G4 4t GRID PROVCED FOR LAYCUT OF SYMBOL PROVIDE PAINT 3 1 LONG TRANSITIONS SHALL BE PROVIDED BETWEEN NCRIWAL GUTTER AND Loutaville
/ \ COLORS IN ACCORDANCE WITH ADA AND LOCAL REQUIREMENTS. JTTER, UNLI NOTED ON THE PLANS.
\ (TYPICALLY WHITE SYMBOL ON BLUE BACKGROUND IRSIDE WHITE 4 ALL CONGRETE SHALL BE 4,000 P51 (TYP.) Mamphis
' SLOPE SHALL NOT EXCEED 7% I8 ANY BORDER) 5 CURE HEIGHT TO BE & UNL No LAM, SHEET €11 Nashville
DIRECTION VATHIN ACCESSIBLE P,
SECTION A-A 9 PASRNG AHDACCERSILE MaLE: PAINTED ACCESSIBLE 3 Tamps
ACCESSIBLE RAMP ACCESSIBLE PARKING LAYOUT SYMBOL FOR PAVEMENT CONCRETE POST CURB .
LEE LR ok 23 NTS E - NTS
Ty . GRESHAM
COMPAGTED BACKFILL | HESEINED| s el 7 T ot SMOOTH EDGE ARCUNG TOP OF PIPE SHITH AND
I rcmma,aum; | PARKING 1 AGGESHBLE | 1Dl e 2N COMCRETE PARTNERS
5 EXPANSION JOINT & FROM END OF -, \ y Vit savns i
(NON PAVED AREAS) (SEE NOTE) | | by y CONCRETE CROWN . ‘hnu.

VADTH VARIES SEE PLANS

MINIMUM |

~= =7 CLEAR TYPICAL

PE SMALL NOT EXCEED 5%

-1y - P WD

s

S LONGITUDIMAL SLO
M -i,_‘t_ CROSS SLOPE SHALL NOT EXCEED 2% ) LOCATE CENTER OF PARKING CURE ¥.07
| R " L
i %) J =
; I 5| SIGNS ETTERS AND BORDER OR ACCESSIBLE PARKING DETAILS ORIENT
o%‘%}xh FASTEN SIGN TO ULPOSTIMTH -, S0M BHALL BE AETRO PO T
A oo | (HARRISBURG)
AN ., BOLT AND LOCKING NUT. BOLT 5 I - < |
\ S HEAD SHALL BE FLUSH WITH
Y R oL | DOHP, LLC
\ \ PR PROVIDE SUPPORT CHASRS TO AL uPOST,
| X \ POSITION STEEL AS SHOVM) m TYRICAL hl 9010 Overlook Boulevard
1 \ KK MR UOHC AR i 1 FINISHED PAVED Brentwood, TN 37027
ogeicTes O e i ‘ i 615-370-0670
J-POS’ o/
HOTE MEWSER DESIGNATION =085 b /
PROVIDE WEAKENED PLANE (SAW CUT OR TOOLED) P::Eméw‘ Lea /MRy . r; I | e
CONTROL JOINTS AT 5-0" ON CENTER GRADE =50 : - Lz B e
BARS, & . 9 LOI - - - IVE THROUGH
PROVIDE EXPANSION JOINTS AT 5014 (MAX ) ON DERTTL Tk NOLES FLLIGH WITH TOP AR OOUMT rLCHiG 44180
CENTER e
AND WALLS OR OTHER STRUCTURES SECTION A-A i e COATAFTER BESTADATION).
1 1 CONCRETE SIDEWALK SECTION 5 PRECAST CONCRETE PARKING CURB 2 BOLLARD
S uE CiE)
T S
NOTES. g [ g ~~ DOWNSPOUT FROM ROOF
'VIALLE AND TEXTURE THAT SIGNFICANTLY 1 SURFACES OF RAMPS SHALL MAVE / / SEE ARCH 5
o CONTRAST WITH THE ADJOINING PEDESTRIAN GROOVES EXTENDING THE FULL /
ROUTES. VADTH AND DEPTH OF THE CURD RAMP W
& EXCEPT A5 DTHERWSE SHOWN AN THAT WL NI ALLOW = BUILDING
OM GRADING PLAN, SHEET C1.1 2 THE BOTTOM OF THE RAMP SHALL
t
PAVEMENT SURFACE HAVE A 1T LIP OF 457 ~ NEENAH R.4550.00 FRAME WATH

3. RAMP FLARED SIDE SLOPE 1.10 f

| 3= (&) 87 {10 THCHENED E00ES) WS NENFOACED Revi

1M DEEF GADOVES SPACED T 4 COMSTRUCT PER ADA STANDARDS. { i 4 000 P COMPRESSIVE
‘O GENTER AHD SCORED INTO ) 407 1.0 4 COURTY S G BASE COLRSE i STRINGTH G 2% DAYS Description
COMCRETE N DETECTABLE B s wase T 7 Fobe 19 ) e st ) o Dote

(B} 04T AGGAEGATE IASE COMRSE (000T 0 o
e ! () PREPARED SUBGAACE. b STARDAHT PROCTOR
= G DENSITY (43T 001 2% TO 478 CPTIAA

HEAVY DUTY

() PREPARID BUBGRACE. W% STARCARD FROCTOR | WOSTURE CORTENT
h " i DENSETY (AW Do, W 101 3% O ]
' COMPACTED GRAVEL OR WOETLRE CONTEN
SAND BASE COURSE
— WEENAH R-49f-0X FRAME WITH E ) 2 o e T T | 5= ()45 A0 THCXENED ECGES) VESH RENFORCED ]
TYPE D SOLID COVER OR EQUAL B MY coscmeme moo s 4.0 P COUPRESSAE
CONCRETE WALK WIDTH VARIES — SEE ENLARGEMENT WATH DIAMOND PLATE COVER. D 1874 st coumst oot sem vreD E___:‘:'ﬂﬂ':;mm
e SEE BLANS —= ABOVE = Ee
2 07 AGGREGATE BASE COURSE 0OOT M4 i =
PAYEMENT 3 | 2 () PRERARED BUBGRACE b STANDUARD PROCTOR
4" CROSS SLOPE SHALL NOT EXCEED 2% -~ BURFACE PR N i | =™ ort DENSTY USTM CRGML 24 TO 43 CPTWRN |
7 | 1 {0 iy DENSITY (ASTM Do, . 70 + 8 TR SITE DETAILS
\ - UCHETURE COMTENT
B 190 MAX. FLARED l
~ SLOPE 1 NoTE:
- CONCRETE DELIVERY AREA - i <l Py | L - e . <
' BASE COURSE -.\ e 1 BEFER 10 QEOTECHWCAL SWESTOATICN MIERASED BY PROFESSIONAL BERVICE RSOUSTRIES C 1
SECTON AL W DATED G311 ) REFAT A0
1 0 CONCRETE SIDEWALK 4 .
HEADER SECTION RAMP AT STOCKROOM DOOR GUTTER DOWNSPOUT AT SIDEWALK PAVEMENT SECTIONS
— HTE S e s LA EUEES Y
BATE 1L
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FEN WCES ARE NOT

m:rwv &IP‘LIEB
TEMPLATE MUST BE USED
WHEN ANCHOR

BOLT
FOR LOCATION, SEE
ES1 MPHOTOMETRIC PLAN

T g o - W 1

WIRE MESH - B WANF

PARKING LOT JOINTS TO BE INSTALLED
Tl P O T e
3 uows

=

m oAl N -

SILT FENCE SHALL BE INSTALLED ARDUND ALL STORM DRAMN INLETS, AROUND SITE PERMETER
SHOWN

FILTER Fnemc SHALL BE 3 IN o

THE POS

EIEELPDSTEDNL BE 507 IN HEIGHT AND BE OF SELF FASTENER ANGLE STEEL TYPE

WOODEN POSTS SHALL BE A MINIIUM OF & -07 IN HEIGHT AND J° OR MORE N DIAME TER.

FILTER FABRIC SHALL BE FASTENED TO WOODEN POSTS WITH NOT LESS THAN #8 WIRE STAPLES

&NTRICYDR SHALL PEFSODICALLY REMOVE ACCUMULATED SEDIMENT WHEN SEDIMENT DEPTH

REACHES 12

SILT FENCE
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For The Built
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MASONAY ENCLOSURE TO MATCH BUILDING

SECTIDN

DUMPSTER PAD W.‘ SCREENING

; m:&;ﬁé@&m;ﬂf EXCEED ¥ FEET. | Fari La dala
3 STOCKPILES SHAI.LLBE PRI;E‘C;SIEDIR Mmmﬁ W\'&I‘GN THE PLAN DRAWINGS GO Y FERLOCAL DOE -~ duckson
4 LES SHALL BE STABILIZED VATH TEMPORARY SEEDIING IF THEY ARE TO REMAN Jacksonville
DORMANT FOR 4 DAYS OR MORE.
& PROVIDE SEDIMENT CONTROL BMPS AS OUTLINED BY THE SWPPP NARRATIVE Enoxville
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Mamphis
ko " i Nashvills
1 2 9 REAR ELEVATION Concais roocar it
R T T A T T Tampa
TOPSOIL STOCKPILE LIGHT POLE BASE WOOD SCREEN FENCE GATE HINGE .n
nis NTE IRy -~ . MTE
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/N ! MIN REMFORCEMENT OF
A WY WT STEEL FABRIC
" -]
i L NOTE. JOINTS
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foh bt SECTION “A-A" sancuT 10 8 oSS %ﬁﬁ& PiPE ORIENT
L
e BTN Ruow (HARRISBURG)
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> : - - CONCRETE 548 9010 Overlook Boulevard
o - s T ON GRADE
P, iF g Brentwood, TN 37027
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§ I i -
ISOMETRIC VIEW WIRE NESH
1 1 CONCRETE WINGED HEADWALL 8 TEMPORARY CONSTRUCTION ENTRANCE CONTRACTION JOINTS IN CONCRETE GATE MOUNTING POLE
W WL g Wre
VARIES [10° MAX)
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MATE]
B4 SMOOTH DOWEL = 247 - T bl
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N

e mmovem
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CAST IRON FRAME AND COVER ~ FINISH GRADE

TC =871.00 F e -
—~— INSTALL LOCKING GRATE
1T WDE CAST IRON O — ON STRUGTURE TOP
ENE PLASTIC o
?&’mwmf‘“’ ORET O PRECAST CUTLET STRUCTLRE 1. 343 — STALL PLANTINGS IN e e
3 BIORETENTICN AREAS PER 121 e
& ] ADJUSTING RINGS COOT 457 STONE cy - G S &' P
AT — Ly SLorE KY-31 FESCUE SEEDING PER
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FEXLE T Ot "\J 3 \ L2.1 (SID€ BLOPES ONLY) -

2 R GASKET PER e \\ ——— Design  Services
ASTH Caen AL PRECAST CONCRETE_ \{\( 7 T
m:&";w‘;‘:‘ ﬁ.cmm%?;::w CONE + Environmant

CO CEMENT MORTOR, mmez ECCENTRIC| -
i il L 33
STAKEQUT POINT (& ———— ;b/ msmm Birmingham
MANHOLE AT BOTTOM) e neinn

10 MOPE OUTLET CUTLET FIPE TO FACLITY 2 GJ f* *Y‘f*’****************** 3) b ik
1V = B55.30 SRR _‘_r\_ Catumbus
AN Ec ~ TIE UNDERDRAIN T0 4° PV STCRM Datlas
& PVE FROM — — o PV FROM G0N MEDY LAVER L | PP SR IR .1 POR ROV Fort Laudardale
RETENTION 82 BIORETENTION #1 (- ——ae-mm JPp
e e on E Jacksenvilie
FILTER LAYER —
4,000 P! CONCRETE —_ - UMDESTURBED EARTH T CLEAN SAND, ¥ PEA GRAVEL z B D N T . EiE s ks Kosrlily
J 1 -\\ » SN /) i N S S S L::::;Iu:.
L
R TGT FL AT a5 / £ PERFORATED PV Nasnville
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1 0 7 BIORETENTION / GROUNDWATER RECHARGE FACILITY i
NTE
BOLD RED LETTERMG ; GRESHAM
e SO TERT NG T SMITH AND
— "'cr—_:ar - e IE b din o ol FPARTNERS

® ity Caria

-2

.
1

~4 \\. _— PROVIDE 17 WIDE CAST
e HRe PLASTIC STEVS, PROTRUDE
™ W \\ 4 MIN. FROM INSIDE FACE.
~J \\ -1 FESCUE SEE0RGG PER L2t W RRREACIG.
IDES AND BOTTOM)
Fi GRAY \i{( -4_. - ORIFCE ORIENT
ASTEM SIGN TO LU-POST WATH - ~ /
AU GALVANIZED CARRIAGE J-\] Hore (HARRISBURG}
SOLT AND LOCKING T, GCT / STRCTURE 0
SEumeney | 1/ . R DOHE, LLC
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_.mm | mnmmmsmmm 1l T e ERTIT R, i zm.0AY 9010 Overlook Boulevard
yessr —— - § SN NS SN - B 570.06 o0
i R AR = Sisst
R DESIGNATION = U8 "
::\msaw ASTH hiie ‘ v HOPE W
. I T kit it 732 ausesT Ague.
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IE = B67.20
9 BIORETENTION SIGNAGE 6 DETENTION POND 2 OUTLET STRUCTURE 2
CLE) NTS kT
— [wones
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vm 5 mﬂm«u Devica 3 " FREE OF FINES
E NOTE 3 ENGINECERED SOIL MEDIA SHALL OONF O TO THE REQUNREMENTS DESCRBED BELOW
LT et AFTER BAND & PARTS 300 SEVE)
MATIVE BOL 1 MSH |, LT L MYIMW_“ILNE
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o Revision
° R No| Dase Description
a | =EEcetanzeas )
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! |
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INGTALL POST CONSTRUCTION _.-'.
CUTLET MIBER WHEN TEUPGRARY pro—
L BMMMER BREMOVED INSTALL POST w«smu:m« OUTLET RISER WrEN
TEMPORARY m SEE DETAIL 8. Gl!
8 DETENTION POND QUTLET RISER 5 TEMPORARY SKIMMER CONMNECTION 4 1 C4 . 3
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&505¢)

suns
{0R ENGIMEER APPROVED EQUALL MLLGH
SEEDED AREA WITH STRAW AT THE RATE OF 1§ BALES PER
1000 BF (3ESTSF )

AREA
PER 1,000 5 F

AREA T BE SO0DED WITH KY-31 FEBCUE OR EQUAL
AS AFPROVED UY ENGINEER 4502 5F )

IRIGATION COVERAGE AREA. TO PROVIDE AS
A DESIGNWBULD ITEM (50,004 §F )

AREA TO BE STABLCIED WITH NORTH AMERICAN GREEN 578
EAQSION CONTROL FABRIC (OR ENGINEER APPROVED EOUAL)
N ADOIMON TO SEEDING (18,1855 F )

PLANT SCHEDULE
2, Emmues conoyn g o
canacens | el 5 snge runk
GLE TRI Bhpcis’ yhe T 5 ceset
SYRRET  Syrings resculsta hvory ik’ | heary Si Japanasa Tres Lise ee L ngle fnunk
LAM AME  Umes wmencans Prinoston ( Amencan Eim e 2 & clemd k.
s i ) BOO1 SZE  OTY Mg
JUNCHI  Jursperis chinenms Nk s MG s Compect Auniper Spe  we I ]
SYRPAT Synnga patula | Wm ) M K L ios E L
IRRIGATION NOTES
L ALL LATERAL BE CLA 5 SFT/SEC OF LESS

2 PROVIZE TWO  QUICK COUPLING VALVES ON SUPPLY LINE.

3 eROVIOE VES ATALL ATERAL LINES

4 PROVIDE TWO PLASTIC SUPPLY LINI MANUAL DRAN VALVES.

. ACCEPTABLE SYSTEM COMPOMENTS:
A GYSTEM CONTROULER: HUNTER X-CORE SERIES, TORD TMC-F13 SERILS. RAN DIRD RZX SEAES
B 20N CONTROL VALVES MUNTER PGY SERIES.

€ SPRINGLER MEADS HUNTER SAM AND PRO SPRAY SERES, TORO STOZ AND 300 SERIES, RAIN BIRD 1830 AND
3500 SERIES

D DR TUBNG (PLANT BEDS OWLY): NETAFIM TECHLINE, TORD PL 2000, MUNTER LANDECAPE DRIPLINE

E CLICK, TORE TRS.
" AREA NEXT s

FERTane

ANTIONS fe-Ca) B DRECTIED 0 T LANDOCART

ALy PLANT MATERALG SWALL B MRBERY GROWAL CHLESS CTWEAAIE ROTED AMD BAALL COMPLY WaTs Tel
AMAEFSCE) BTANDARD FOR WUSSORY STOCK: AN 7-82 1, LATEST EINTION. S 828 A0 GUALTY.
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AAE TO mEMAR ant
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- G
ot . ol
e BIHGH Y OTHERS SHOWN FOR
LOCATICN DALY, NOT PART OF
/ THeS PERMIT APPLICATION.

e

15 T LANCHICAE COMTHASTONS ARBIPCRINTY 10 Son bl UATIIAL CUMITTIS. 0 Tl IVNT OF &
DICALPAIEC, T, GLANTITES IOV A THE PLAR S3AL TAKE MECECEUCE CVER CUMNTTIE SHOWN <o Tt

PR 15 Pl PATMENT. Tl LAVERCAPE CONFRACION Sidi PROVIN Toal CHNER WITH SCMLETE WITTEN
PRI TICNE O PRCIPEN CARE OF Al MAECFIED) PLAT MATHRIALE

THE LANGRCAPS CONTIACTON Bikda WA TAR POSTION DRASAGE 4VihY FRCM ESRLETLSES AND THRE BHCHS
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Summary

The purpose of this traffic access study is to analyze the impact of the proposed driveway access
point located North of Lambert Road (County HWY 291), 250 feet west of the intersection of
Lambert Road and Harrisburg Pike (SR 3). The access point will serve a proposed 9,100 square
foot Dollar General store. A pre-study conference call was held on January 7, 2016 and a
Memorandum of Understanding (MOU) was issued, documenting the scope of this study. The
MOU was approved on 3/21/16. The scope of the analysis will include a turn lane warrant
determination, stopping site distance, intersection site distance and queuing from the railroad
crossing to the access point. The store opening year is 2016, the design year is 2026
(opening +10 years) and 1% is the background traffic growth rate. The results of the analysis
determine that the proposed access point will not have a significant impact on this segment of
Lambert Road.

Existing Conditions and Traffic Volume

Lambert Road is a two-lane rural roadway with a posted speed limit of 45 mph. 55 mph is used
for the design speed in all of the following calculations of this study. The proposed access point
is located on the north side of Lambert Road. It is situated between a railroad crossing
approximately 500 feet to the west and the intersection of Lambert Road and Harrisburg Pike
approximately 270 feet to the east.

A traffic count on Lambert Road was conducted on February 24", 2016, by Cummins
Consulting Services, PLLC. The results are as follows and complete detailed counts are in
Appendix C.

Total ADT = 1089 vehicles/day

Peak Hour Volume, AM (7: 00am to 8: 00am) = 79 vehicles/hr
AM Peak Hour Distribution: 22% WB and 78% EB

Peak Hour Volume, PM (4:45pm to 5:45pm) = 105 vehicles/hr
PM Peak Hour Distribution: 62% WB and 38% EB

Westbound ADT = 533 vehicles/day or 49%

Eastbound ADT = 556 vehicles/day or 51%

Traffic Generated by the Proposed Development

The amount of traffic generated by the Dollar General development can best be determined by
comparison with similar sites. The Institute of Transportation Engineers (ITE) has compiled data
from thousands of studies for various land uses, independent variables, and study periods and
published the results in Trip Generation Manual, 9th Edition. The proposed development is most
similar to ITE Land Use 814: Variety Store. Table 1 iliustrates the amount of traffic to be generated
by the proposed development based on the data presented in ITE.

TABLE 1

AM Peak Hr PM Peak Hr
Enter Exit Enter Exit

Variety Store 814 9,100 SF 585 17 17 31 31




Site Distance

The posted speed limit at this section of Lambert Road is 45 mph. 55 mph is the design speed
used in calculating the site distances. Based on Stopping Sight Distance table 201-1E of the
ODOT Location and Design Manual, July 2015, the stopping site distance for the proposed access
point is 495 feet. Based on Intersection Sight Distance table 201-5E of the ODOT Location and
Design Manual, July 2015, the left turn sight distance is 610 feet and the right turn sight distance
is 290 feet. For the right turn site distance, 30 mph is assumed for the maximum speed a vehicle
would be traveling through the intersection of Lambert Road and SR 3. Vehicles turning right onto
Lambert Road are assumed to travel approximately 20 mph, vehicles turning left onto Lambert
Road are assumed to travel approximately 15 mph and vehicles crossing SR 3 are assumed to
travel approximately 30 mph. 30 mph is used in determining the site distances for westbound
traffic. Refer to the Sight Distance Maps, Exhibit A and Exhibit B. The proposed driveway location
provides adequate site distance in both directions.

Queuing

The distance from the stop bar at the railroad crossing to the access point is approximately 396
feet. Westbound, PM Peak Hour Volume is used in calculating the expected maximum number of
passenger vehicles that queue at the railroad stop block. The calculations are as shown below:

Assumptions:
-5 foot separation between each passenger vehicle
-10 minutes for a train crossing

Peak Hour Volume, AM (7: 00am to 8:00am) = 79 vehicles/hr
AM Peak Hour Distribution: 22% WB and 78% EB

Peak Hour Volume, PM (4:45pm to 5:45pm) = 105 vehicles/hr
PM Peak Hour Distribution: 62% WB and 38% EB

Westbound Peak Hour Volume PM = 105(0.62) = 66 vehicles/hr (Existing Peak Hourly Volume)
Westbound Peak Hour Volume PM plus 1% growth for 10 years = 66(1 + 0.01)°

= 73 vehicles/day
Westbound PM DHV generated by proposed Dollar General = 31(0.62) = 20 vehicles/day
Westbound PM DHV generated by proposed Dollar General plus 1% growth for 10 years

= 20(1 + 0.1)1° = 21 vehicles/hr
Total Westbound Peak Hour Volume PM = 73 + 21 = 94 vehicles/hr

vehicles 1hr

icl d=94
Vehicles Queue hr X SO

X 10min) = 16 Passenger Vehicles

The proposed driveway location provides queuing space for 16 passenger vehicles during a train
crossing event. Refer to the Queuing Map, Exhibit C.



Turn Lane Warrant

Turn lanes are not warranted for either direction. Turn lane warrant worksheets are provided in
Appendix B. Directional peak hour volumes calculated below are used to complete the analysis.
Even if all of the traffic generated from the proposed Dollar General store would enter the driveway
from the same direction, turn lanes would not be required.

Peak Hour Volume, AM (7:00am to 8:00am) = 79 vehicles/hr
AM Peak Hour Distribution: 22% WB and 78% EB

Peak Hour Volume, PM (4:45pm to 5:45pm) = 105 vehicles/hr
PM Peak Hour Distribution: 62% WB and 38% EB

Westbound Traffic (Higher count in PM used on worksheet): Right Turn Warrant

Westbound Peak Hour Volume AM = 79(0.22) = 18 vehicles/hr (Existing Peak Hourly Volume)
Westbound Peak Hour Volume AM plus 1% growth for 10 years = 18(1 + 0.01)*°
= 20 vehicles/day
Westbound AM DHV generated by proposed Dollar General = 17(0.22) = 4 vehicles/day
Westhound AM DHV generated by proposed Dollar General plus 1% growth for 10 years
= 4(1+ 0.1)*° = 5 vehicles/hr
Total Westbound Peak Hour Volume PM = 20 + 5 = 25 vehicles/hr

Westbound Peak Hour Volume PM = 105(0.62) = 66 vehicles/hr (Existing Peak Hourly Volume)
Westbhound Peak Hour Volume PM plus 1% growth for 10 years = 66(1 + 0.01)1°
= 73 vehicles/day
Westbound PM DHV generated by proposed Dollar General = 31(0.62) = 20 vehicles/day
Westbound PM DHV generated by proposed Dollar General plus 1% growth for 10 years
= 20(1 + 0.1)*° = 21 vehicles/hr
Total Westhound Peak Hour Volume PM = 73 + 21 = 94 vehicles/hr

Eastbound Traffic (Higher count in AM used on worksheet): Left Turn Warrant

Eastbound Peak Hour Volume AM = 79(0.78) = 62 vehicles/hr (Existing Peak Hourly Volume)
Eastbound Peak Hour Volume AM plus 1% growth for 10 years = 62(1 + 0.01)*°
= 69 vehicles/day
Eastbound AM DHV generated by proposed Dollar General = 17(0.78) = 14 vehicles/day
Eastbound AM DHV generated by proposed Daollar General plus 1% growth for 10 years
= 14(1 + 0.1)*° = 16 vehicles/hr
Total Eastbound Peak Hour Volume AM = 69 + 16 = 85 vehicles/hr

Eastbound Peak Hour Volume PM = 105(0.38) = 40 vehicles/hr (Existing Peak Hourly Volume)
Eastbound Peak Hour Volume PM plus 1% growth for 10 years = 40(1 + 0.01)*°
= 45 vehicles/day
Eastbound PM DHV generated by proposed Dollar General = 31(0.38) = 12 vehicles/day
Eastbound PM DHV generated by proposed Dollar General plus 1% growth for 10 years
=12(1 4 0.1)*® = 14 vehicles/hr
Total Eastbound Peak Hour Volume PM = 45 + 14 = 59 vehicles/hr
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Traffic Access
Maps
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APPENDIX B

Turn Lane Warrant
Worksheet



2-Lane Highway Left Turn Lane Warrant ( > 40 MPH)

Project:  Dollar General

Project No:

PID:

Date:

1/13/16

Location:  NW corner of Harrisburg Pike (US 63 / OH 3) and Lambert Road (County HWY 291)

Prepared for:

Posted speed: 55 mph

Traffic Volumes:

Advancing Traffic* (dhv)

v/ | Other

Calculated by:

Based on Turning Movement Count, Date:
Based on Certified Traffic Projections, Year:

Checked by:

Traffic Counts by Cummins Consulting Services, PLLC

2-Lane Highway Left Turn Lane Warrant

(>40 mph or 70 kph Posted Speed)

100

_:___ Left Turn Laze Not Regqured

Left Tumn Lane

Regured

Left Tum %

@
0 i i
0 100 200 300 400 500 600 700 800 900 1000 1100 1200
*Includes Left Tums Opposing Traffic (dhv)
: : ; : Warrants .
Direction Advancing Volume Opposing Volume % Left Turns (%65 6H ] Data Point Graph Symbol
Eastbound 85 25 19 No ®




2-Lane Highway Right Turn Lane Warrant ( > 40 MPH)

Project:  Dollar General
Project No: PID: Date: 1/13/16
Location: ~ NW corner of Harrisburg Pike (US 63 / OH 3) and Lambert Road (County HWY 291)
Prepared for: Calculated by: Checked by:
Posted speed: 55 mph
Based on Turning Movement Count, Date:
Traffic Volumes: Based on Certified Traffic Projections, Year:
| Other Traffic Counts by Cummins Consulting Services, PLLC

2-Lane Highway Right Turn Lane Warrant
> 40 mph or 70 kph Posted Speed

120

Z 100
=
O
= 80 A
= Right Turn Lane |
=2 60e ' Required gis )
3 40 4 _ - e
E e /= o e . ERAR S
> 20— Right Turn Lane .
: Not Required
200 400 600 800 1000 1200
* Includes Right Tums  Advancing Traffic{dhv)
Direction Advancing Volume Opposing Volume % Left Turns {\\:\;:r;?r:;) Data Point Graph Symbol
Westbound 94 59 N/A No &%




APPENDIX C

Traffic Counts & Site
Distance Charts
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201-1E

STOPPING SIGHT DISTANCE [®ererence section

201.2 & 201.2.1

HEIGHT OF EYE 3.50’ HEIGHT OF OBJECT 2.00’
59+ i« o+ S
V = design speed, mph;
a = deceleration rate, 11.2f1/s?
DESIGN SPEED DESIGN SSD DESIGN SPEED DESIGN SSD
(mph) (feet) (mph) (feet)
20 115 48 400
21 120 49 415
22 130 50 425
23 140 51 440
24 145 52 455
25 155 53 465
26 165 54 480
21 170 5, 495
28 180 o6 510
29 180 57 ~ 525
30 200 58 540
31 210 59 555
32 220 60 570
33 230 61 585
34 240 62 600
35 250 63 615
36 260 64 630
37 270 65 645
38 280 66 665
39 290 67 680
40 305 68 695
41 315 69 715
42 325 70 730
43 340 1 745
44 350 72 765
45 360 13 780
46 375 74 800
47 385 75 820

JULY 2013
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201-5E

REFERENCE SECTION
201.3, 201.3.1,
201.3.2 & 201.3.3

INTERSECTION SIGHT DISTANCE

(Continued Figures & Notes)

Time Gaps
Time gopls) at
Design Vehicle design speed
of major road (tg)
Passenger car 7.5 sec.
Left Turn : =
(M) | from a Stop Single-unit truck 9.5 sec.
Combination truck ILS sec.
RightTurn Passenger car 6.5 sec.
from a Stop : i
(B) or Brosaing Single-unit truck 8.5 sec.
Manuever Combination fruck 10.5 sec.

A. Note: The ISD & fime gaps shown in the above tables are for a stopped vehicle
to turn left onto o two-lane highway with no median ond grades of 3 % or less.
For other conditions, the time gap must be adjusted as follows:

For multilane highways:
For left turns onto two-way highways with more than two lanes, add 0.5
seconds for passenger cars or 0.7 seconds for frucks for each additional
lane, from the left, in excess of one, to be crossed by the furning vehicle,
For minor road approach grades:
If the approoch grade is an upgrode that exceeds 3 %, odd 0.2 seconds for
each % grode for left furns.

B. Note: The ISD & time gops shown in the above tables are for o stopped vehicle
to turn right onto o two-lane highway with no median and grades of 3 % or less.
For other conditions, the time gap must be adjusted as follows:

For multilone highways:
For crossing a major rood with more thon fwo lones, add 0.5 seconds for
passenger cars or 0.7 seconds for trucks for each additional lane to be
crossed and for narrow medians that cannot store the design vehicle.

For minor rood approach grades:
If the approach grade is an upgrade that exceeds 3 %, add 0.l seconds for
each % grade.



JANUARY 2006

201-5E

REFERENCE SECTION
201.3, 201.3.1,
201.3.2 & 201.3.3

(See Following Page for Additional Figures & Notes)
HEIGHT OF EYE 3.50° HEIGHT OF OBJECT 3.50’

INTERSECTION SIGHT DISTANCE

Passenger Cars
Passenger Cars Completing a Right
Completing o Left Turn from a Stop or
Turn from a Stop Crossing Maneuuver
DESIGN (ossuming o ty of 7.5 sec.) fassuming o tgo0f 6.5 sec.)
SPEED K-CREST K-CREST
(mph) ISD VERT. ISD VERT.
(ft.) CURVE (f1.) CURVE
15 i70 10 145 8
20 225 18 195 14
25 280 28 240 21
30 335 40 290 30
35 390 54 335 40
40 445 71 385 53
45 500 89 430 66
50 255 110 480 82
55 610 133 530 100
60 665 158 575 118
65 720 185 625 140
70 775 214 670 160

[f ISD cannot be provided due to environmental or R/W constraints, then as o minimum,
the SSD for vehicles on the major road should be provided.

Using: S = Intersection Sight Distance
ISD = 1.47 x Vmajorx fg L = Length of Crest Vertical Curve
A = Algebraic Difference in Grades (%), Absolute Value
ISD = intersection sight K = Rate of Vertical Curvature

distance (f1.)
- For a given design speed and an “A” value, the calculated
length “L” = K x A

design speed of major

major  road {mph)

t

time gap for minor road
vehicle to enfer the
major road (sec.)

- To determine "S” with o given “L” and “A", use the following:

For S<L: S = 52.92VK , where K = L/A
For S>L: S = 1400/A + L/2
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SUMMARY

The proposed Dollar General Store is located on approximately 2.18 acres along Lambert Road in
Pleasant Township, Franklin County, Ohio. The site is currently undeveloped but includes a cell tower
with gravel access road. Existing slopes range from 0 to 6 percent, draining primarily to the southwest
into a ditch along the north right of way of Lambert Road (see Appendix A). A portion of the site drains to
the north to an existing ditch in the southern right of way of Interstate 71. The proposed development is a
one story, 9,100 square foot commercial retail store with the associated parking and utilities. Existing
drainage patterns will be preserved in the proposed design, with the addition of a detention pond for
stormwater discharge and quality management.

Approximately 40% of the proposed site will consist of the building footprint and pavement, and
the remaining 60% will be grass and landscaped areas. See Table 1 for a further pre and post
development breakdown. The soils onsite consist primarily of Crosby silt loam, classified as Hydrologic
Group C/D according to the NRCS Web Soil Survey. Curve numbers for Group C were used in the
following analysis. The proposed area of disturbance is 1.7 acres.

The stormwater quantity and quality controls for the proposed Dollar General Store have been
designed in accordance with the Ohio DNR Rainwater and Land Development Handbogck and the
Franklin County Stormwater Drainage Manual to the fullest extent possible given the limitations of the site
topography and lot dimensions.

The site is located within the Big Darby Creek Watershed and therefore development of the
property must include provisions for groundwater recharge in accordance with the Ohio EPA General
Permit No. OHCDO00002. The site does not lie within any Big Darby Creek stream buffers.

STORMWATER QUANTITY

The proposed site grading reduces the storm peak discharge and volume of runoff from the site through
the use of two interconnected ponds, the upper pond (bioretention facility) is primarily used to achieve the
required water quality and ground water recharge volumes. The lower pond (detention pond) is used to
reduce the peak discharge for the site according to the critical storm method. The pond locations and outfall
points may be seen on Drawing C3.1.

The Critical Storm was found using the method presented in Section 3.2.2 of the Franklin County
Stormwater Drainage Manual. From Table 3.1, the 5 year storm is critical for an increase in the 1 year runoff
volume of 20% — 50%. This project will cause a volume increase for the 1 year storm of 2,264 cubic feet or
34.3%. The detention pond outlet has been designed so that the discharge from the 10 year storm and all
more frequent events is less than the 1 year pre-developed rate while still providing 1 foot of freeboard for
the 100 year event. All discharges from storm events less frequent than the critical storm have been held
to the 10 year pre-developed rate. The majority of runoff leaving the site is sheet flow from bypass areas.
Refer to the Hydraflow calculations provided in Appendix B for detailed stage-storage volumes for the
ponds. The outlets of both ponds will be precast concrete outlet control structures. See sheet C4.3 for
details of the outlet structures. A 10" wide emergency overflow spillway will also be provided.

Table 1 shows the breakdown of land use types used to calculate curve numbers referenced from the
FCSDM Table 2-7. Hydrologic Soil Group D has been used with the value for Brush selected to
approximate the existing condition. NRCS Soil Map provided in Appendix D.

‘Table 1: Curve Number Summary Table

T Gilcos Noratiar Pre-Developed Post-Developed

Acres Acres

Impervious 98 0 0.83

Semi-Impervious (Gravel) 89 013 0.13

Pervious (Brush, Poor Condition) 83 2.05 0.55
Pervious (Open Space, Good Condition) 80 0.00 0.67
Total Area 2.18 2.18

Composite CN 83 88




Table 2: Stormwater Discharge Summary Table

Allowable
5 Post Post
Pre- Discharge | Total Post-
- 244-Hour Developed Developed
DG Site 2 Developed | based on |Developed ; :
Rainfall e Runoff with Discharge
Runoff Critical Runoff : :
Detention™ to Ditch
Storm
Storm Event (in.) (c.f.s.) (c.f.s.) (c.f.s.) (c.f.s.) (c.f.s.)
1 Year 2.20 2.053 2.053 4.143 1.187 0.262
2 Year 2.63 2.886 2.053 5.455 1.602 0.336
5 Year 3.23 4.125 2053 7321 2.199 0.419
10 Year 3.73 5.19% 5:197F 8.891 2.713 0.461
25 Year 4 .44 6.757 5.197 11.130 3.453 0.514
50 Year 5.02 8.050 5197 12.950 4.056 0.547
100 Year 563 9.420 5.197 14.870 4.680 0.564

*Including Bypass

Table 3: Bioretention Facility Summary Table

Outlet Peak Freeboard (ft
24 Hour | Peak Stage Peak Storage . (f0
Discharge (To Top of Berm =
SCS Storm (ft) (cu.ft.) :
Detention) (cfs) 871.00
1year 870.09 2,573 0.938 0.91
2year 870.16 3,085 1.283 0.84
Syear 870.27 3,890 1.449 0.73
10year §70.37 4,573 1.558 0.63
25year 870.50 5,491 1.685 0.50
50 vyear 870.57 6,197 1.783 0.43
100 year 870.64 6,939 1.863 0.36
Table 4: Detention Pond Summary Table
Outlet Peak Freeboard (ft)
24 Hour | Peak Stage Peak Storage ]
Discharge (To Top of Berm =
SCS Storm (ft) (cu.ft.) i
Ditch) (cfs) 872.00
1year 868.26 904 0.626 3.74
2year 868.59 1,762 0.336 3.41
Syear 869.05 3,044 0.419 2.95
10vyear 869.31 4,162 0.461 2.69
25year 869.68 5,746 0.514 232
50 year 869.94 6,858 0.547 2.06
100 year 870.08 7,541 0.564 1.92




DRAINAGE TO ODOT RIGHT OF WAY

A portion of the undeveloped site currently drains to the north to an existing ditch in the southern
right of way of Interstate 71 under ODOT jurisdiction. The proposed grading will reduce the area
of surface flow to the ditch from 0.76 acres to 0.45 acres. The underdrain from the bioretention
area will be routed to discharge from a headwall on the Dollar General lot onto the ODOT right
of way. Flow from these underdrain is expected to be minimal as it will be installed above the
gravel storage layer provided for groundwater recharge. EPA SWMM modeling software was
used to model the bioretention area and underdrain. Flow results from these calculations were
found to be less than 0.1 cfs.

STORMWATER QUALITY

The proposed site grading treats the stormwater runoff quality through the use of a bioretention
facility. Water Quality Volume required by Franklin County is found by the equation below, given
in Section 3.3.2 of the Franklin County Stormwater Drainage Manual.

WQuv = C = P x (Disturbed Area) * (1'/12")

WQv = water quality volume (acre-feet)

C = runoff coefficient (0.8 for Commercial Projects)
P = precipitation depth (3/4")

A = Disturbed area (acres)

WQv = 0.8 * (3/4") + (1.5) = (1'/12") = 0.075 acre feet = 3,267 cubsic feet

The bioretention facility provides 6,200 cubic feet of water quality volume below the riser elevation
of 870.0. Per the ODNR RLD manual, the bioretention area must be at least 5% of the contributing
impervious area (0.88 x 0.05 = 1,920 SF minimum). The provided area of bioretention (6,200 SF)
is equal to 16.2% of the 0.88 acres of impervious area that drain to the facilities.

The bioretention facility design also includes a gravel “verge” trench along the pavement
edge leading into the upper facility to further filter stormwater runoff from the parking lot and act
as pretreatement to the facility.

Areas that bypass the water quality features will generate minimal runoff and will leave the site
as sheet flow, being filtered by the new and existing undisturbed vegetation.



GROUNDWATER RECHARGE

This project lies within the Big Darby Creek Watershed. To comply with the Ohio EPA General Permit No.
OHCDO00002 a groundwater recharge area must be provided to ensure that post-developed recharge rates
equal or exceed pre-development. The amount of required recharge has been calculated by the process
given in the General Permit. Annual Average Expected Total Groundwater Recharge values are taken from
Table 1 in the General Permit due to the site's location within the watershed. The groundwater recharge
volume required is equal to the difference in the existing recharge volume and the proposed recharge
volume for the disturbed area. Area of the bioretention facilities has not been included in the proposed
recharge area below.

Vrequired = Vexisting = Vproposed
Vexisling =Ap* Dexisting / 12

Ap = Area of Disturbance = 1.5 acres
Deuisting = Recharge Rate from Table 1 = 14.6 inches/year (Brush, D soils)

Vexistng = 1.825 acre-feet/year = 79,497 cubic feet / year

Vproposed =Ap* Dpfoposecll" 12

Ap = Area of Disturbance — Area of Bioretention (0.202 acres) = 1.297 acres
Dpropesed = Recharge Rate from Table 1 = 0.88 acres * 0 inches/year (Impervious Area) +
0.418 acres * 12.7 inches/year (Urban Grasses, D soils)

Veroposed = 0.384 acre-feet per year = 19,270 cubic feet / year
Vyequired = 79,497 — 19,270 = 60,227 cubic feet / year

Based on the existing site conditions and limitations of the underlying fill materials, OEPA has seen fit to
impose a reduction of the calculated groundwater recharge requirement by 33% as stated in the memo

reproduced on the following page of this report, bringing the groundwater recharge volume required to the
figure given below.

Total Groundwater Recharge Volume Required = 40,185 cubic feet / year

The 6,200 square feet of groundwater recharge area has been designed to provide the required annual
groundwater recharge volume expected to infilirate during the months of May — November due to historical
water table variations throughout the year. EPA SWMM software has been used to model the amount of
infiltration expected to occur in the recharge area using rainfall data for Franklin County. An infiltration rate
of 0.03 inches/per hour has been used. See EPA SWMM report in Appendix C.

The Low Impact Development (LID) control feature modeled with EPA SWMM was found to provide 84.13"
of infiltration loss over the area of bioretention facility as given below. By converting this depth to feet and

multiplying by the area of the facility, a volume of expected annual groundwater recharge was found to be
approximately 43,467 cubic feet.

Vorovided = 84.13" * (1'/12") * 6,200 ft* = 43,467 cubic feet / year

Total Groundwater Recharge Volume Provided = 43,467 cubic feet / year



APPENDIX A

Drainage Area
Maps
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. |Hydrograph |Peak Time Timeto  |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
{origin) (cfs) (min) {min) (cuft) (ft) {cuft)
1 |SCS Runoff 2.053 2 726 6,608 | - B e Pre-development
3 |SCS Runoff 4.143 2 716 8,373 e —mmmem e Post-development
5 |SCS Runoff 2.528 2 716 5,254 — ——— e To Bioretention Facility
7 |SCS Runoff 0.222 2 718 445 e —— e To Detention Pond
9 |SCS Runoff 0.968 2 724 3,097 e ——— ———eem Bypass
11 |Reservoir(i) 0.262 2 758 3,739 BT 870.09 3,478 Pond Series Routing
13 |Combine 1.187 2 726 6,836 911, | e B Total Proposed Runoff

\\global.gsp\data\nfina_nf03\4078811\LP\9_TeBietDraiRagied Detadion\Orient (HanisboesdHHBEVI4. §oUE




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Wednesday, 06 / 1/2016

Hyd. No. 1
Pre-development
Hydrograph type = SCS Runoff Peak discharge = 2.0563 cfs
Storm frequency = 1yrs Time to peak = 726 min
Time interval = 2 min Hyd. volume = 6,608 cuft
Drainage area = 2.180 ac Curve number = 83"
Basin Slope = 00% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 18.30 min
Total precip. = 2.20in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [{0.130 x 89} + (2.050 x 83)] / 2.180 -
Pre-deveiopment

Qi(ets) Hyd. No. 1 -- 1 Year Q (cfs)

3.00 ] ] 3.00

2.00 — 2.00

?
1.00 1.00
{
|
\
N |
0.00 ] L’ I > 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 3

Post-development

Wednesday, 06 /1 /2016

Hydrograph type = SCS Runoff Peak discharge = 4.143 cfs
Storm frequency = 1yrs Time to peak = 716 min
Time interval = 2 min Hyd. volume = 8,373 cuft
Drainage area = 2.180 ac Curve number = 88*
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 5.90 min
Total precip. = 2.20in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
:Compo;&: (-A-r;aafCN) = [(o_,aso X 98) + (o.;.so X 89) + (0.550 X 83) + (0.670 x 80)] / 2.180
Post-development
Qe Hyd. No. 3 - 1 Year Qefs)
5.00 : 5.00
|
4.00 ' 4.00
3.00 | i 3.00
1
2.00 2.00
!
1.00 1.00
M
I\ |
i\
J | N
0.00 g e 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

= Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 5

To Bioretention Facility

Wednesday, 06 /1 /2016

Hydrograph type = SCS Runoff Peak discharge = 2.529 cfs
Storm frequency = 1yrs Time to peak = 716 min
Time interval = 2min Hyd. volume = 5,254 cuft
Drainage area = 1.030 ac Curve number = 93*
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 5.80 min
Total precip. = 2.201In Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
::;;r_mpo;ne (Area/CN) = [(&740 X 98) + (&Ego x 80}/ 1.50_
To Bioretention Facility
Q (cfs) Hyd. No. 5 -- 1 Year Q (cfs)
3.00 T - 3.00
2.00 i 2.00
|
E
1.00 ~ 1.00
w/‘j \\
0.00 J | o e DTS e L 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320
Time (min)

e Hyd NO. 5



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Wednesday, 06 /1 /2016

Hyd. No. 7

To Detention Pond

Hydrograph type = SCS Runoff Peak discharge = 0.222 cfs

Storm frequency = 1yrs Time to peak = 718 min

Time interval = 2 min Hyd. volume = 445 cuft

Drainage area = 0.190 ac Curve number = 80~

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 2.20in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [{;HQG X 80)-] ;E;{J -

To Detention Pond

Q{cts) Hyd. No. 7 - 1 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40

!
0.35 —1= : 0.35
0.30 :[ 0.30
0.25 0.25
0.20 . f 0.20
0.15 ‘ 0.15
|
0.10 0.10
0.05 0.05
%
LN
0.00 J | l S i | .00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd NO. 7



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Wednesday, 06 /1 /2016

Hyd. No. 9

Bypass

Hydrograph type = SCS Runoff Peak discharge = 0.968 cfs

Storm frequency = 1yrs Time to peak = 724 min

Time interval = 2 min Hyd. volume = 3,097 cuft

Drainage area = 0.960 ac Curve number = 84*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 17.00 min

Total precip. = 2.201in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

“ Composite (Area/CN) = [(0.086 x 98) + (0.870 x 83)] / 0.960

Bypass

Qe Hyd. No. 9 -- 1 Year et
1.00 1.00
0.90 B , - 0.90
0.80 — 0.80
0.70 - : | - 0.70
0.60 - 0.60

i
0.50 ? E 0.50
0.40 i 0.40
0.30 1 0.30
5’; 5 |
0.20 { : : - 0.20
0.0 \k\ 0.10
)l N—

0.00 L ] L N, 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
meeme Hyd NO. 9



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Wednesday, 06 /1 /2016
Hyd. No. 11
Pond Series Routing
Hydrograph type = Reservoir (Interconnected)  Peak discharge = 0.262 cfs
Storm frequency = 1yrs Time to peak = 758 min
Time interval = 2 min Hyd. volume = 3,739 cuft
BopdnBoerd = Bioretention Facility Powdn&onad = Detention Pond
Inflow hyd. = 5 - To Bioretention Facility Other Inflow hyd. = 7 - To Detentio
Max. Elevation = 870.09 ft Max. Elevation = 868.26 ft
Max. Storage = 2,573 cuft Max. Storage = 904 cuft
i;lterconnelcte_d Pond Routing. Storage Indication method used. - o -
Pond Series Routing

Qi(ets) Hyd. No. 11 - 1 Year Qi {ets)

3.00 : | - 3.00

2.00 i h 2.00

|
!
1.00 — 1.00
|
I
0.00 | | | et ammeet— () 00

0 120 240 360 480 600 960 1080 1200 1320 144 1560

Time (min)
e Hyd NO. 11 e Hyd NO. 5 L1111 Total storage used = 3,478 cuft

e Qutflow Pond 1 —— Hyd No. 7 Inflow Pond 3




Pond Report 8

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Wednesday, 06 /1/2016

Pond No. 1 - Bioretention Facility
Pond Data

Contours -User-defined contour areas. Cenic method used for velume calculation. Begining Elevation = 869.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sgft) Incr. Storage (cuft) Total storage (cuft)
0.00 869.00 00 0 0
1.00 870.00 5,900 1,966 1,966
1.50 870.50 8,330 3,540 5,506
2.00 871.00 12,275 5119 10,625
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 10.00 0.00 0.00 0.00 Crest Len (ft) = 12.00 0.00 0.00 0.00
Span (in) = 10.00 0.00 0.00 0.00 Crest EL. (ft) = 870.00 0.00 0.00 0.00
No. Barrels =1 0 o] 0 Weir Coeff. = 333 333 3.33 3.33
Invert EI. (ft} = 868.90 0.00 0.00 0.00 Weir Type =1 - - -
Length (ft) = 95.00 0.00 0.00 0.00 Muiti-Stage = Yes No No No
Slope (%) = 0.05 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.{infhr) = 0.000 (by Contour)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00
- _ ;0-15' GuivertFO-r_ific:a ou!fiows_are analyzed :lnder inlet {ic) and outlet {oc) control. Woeir risers checked for orifice conditions (ic) and submergence (s},
Stage (ft) Stage / Discharge Elev (f)
2.00 ] > 871.00
<b
1.80 e < 870.80

1.60

1 l — 870.60
// |

1.40 // I — 870.40

1.20 : 870.20

1.00 870.00

0.80 — 868.80

0.60 : — 869.60

0.40 869.40

0.20 869.20

0.00 — 869.00
0.00 0.50 1.00 1.50 2.00 2.50 3.00

Discharge (cfs)

Total Q



Pond Report o

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Wednesday, 06/ 1 /2016
Pond No. 3 - Detention Pond
Pond Data
Contours -User-defined contour areas. Conic methed used for volume calculation. Begining Elevation = 867.50 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 867.50 - 00 0 0
0.50 868.00 1,440 240 240
1.50 869.00 3,900 2,570 2,810
2.50 870.00 4770 4,327 7,137
3.50 871.00 5,770 5,262 12,398
4.50 872.00 6,800 6,277 18,676
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A] (Bl [C] [D]
Rise (in) = 12.00 4.00 0.00 0.00 Crest Len (ft} = 12.00 10.00 0.00 0.00
Span (in) = 12.00 4.00 0.00 0.00 Crest EL (ft) = 870.40 871.00 0.00 0.00
No. Barreis =1 1 0 0 Weir Coeff. = 333 3:33 3.33 333
invert EI. (ft) = 867.40 867.40 0.00 0.00 Weir Type =1 Ciplti - -
Length (ft) = 50.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
Slope (%) = 0.05 0.00 0.00 nia
N-Value = .013 013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr} = 0.000 (by Wet area)
Multi-Stage = nla Yes No No TW Elev. (ft) = 0.00
- i Mote: CL;IverUOrifice cutflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and sub_mergence[s].
Stage (ft) Stage / Discharge Elev (ft)
5.00 872.50
| m——
4.00 e { 871.50
/;—-""—-’-
 — —L 870.50
3.00 — ;
1
2.00 n — 869.50
|
1.00 T 868.50
0.00 ] : -~ 867.50
0.00 4.00 8.00 12.00 16.00 20.00 24.00 28.00 32.00 36.00 40.00 44,00

Discharge (cfs)

Total Q



10
Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Wednesday, 06/ 1/2016
Hyd. No. 13
Total Proposed Runoff
Hydrograph type = Combine Peak discharge = 1.187 cfs
Storm frequency = 1yrs Time to peak = 726 min
Time interval = 2min Hyd. volume = 6,836 cuft
Inflow hyds. =9 1 Contrib. drain. area = 0.960 ac
Total Proposed Runoff
Q (cfs) Hyd. No. 13 -- 1 Year Q (cfs)
2.00 2.00
1.00 Ei 1.00
|
|
\
\‘?\
“"\\\
5 \M
0.00 | * JL 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
e Hyd NO. 13 s Hyd NO. 9 e Hyd NoO. 11



11

Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
{origin) (cfs) {min) {min) (cuft) (ft) {cuft)
1 SCS Runoff 2.886 2 724 9,140 e e Pre-development
3 |SCS Runoff 5.455 2 716 11079 | e e - Post-development
5 |SCS Runoff 3.168 2 716 6667 | e | e e To Bioretention Facility
7 |SCS Runoff 0.317 2 718 634 | e e e To Detention Pond
9 |SCS Runoff 1.346 2 724 4,244 e e B Bypass
11 |Reservoir(i) 0.336 2 760 5,333 L 870.16 4,847 Pond Series Routing
13 |Combine 1.602 2 726 9,576 9, 11, e ———— Total Proposed Runoff

\\global.gsp\data\nfina_nf03\4078811\LP\9_TeRetDraiRaged e¥edon\Orient (HanisbnesdyHOBEVI4.80W6




Hydrograph Report

12

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 1
Pre-development

Wednesday, 06 /1 /2016

Hydrograph type = SCS Runoff Peak discharge = 2.886 cfs
Storm frequency = 2yrs Time to peak = 724 min
Time interval = 2 min Hyd. volume = 9,140 cuft
Drainage area = 2.180 ac Curve number = 83~
Basin Slope = 00% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 18.30 min
Total precip. = 2.63in Distribution = Type I
Storm duration = 24 hrs Shape factor = 484
."_;n—‘\;);site (Area/CN) = [(6_130 x 89) + (2.050 x 83)] / 2.180 B
Pre-development
Qefs) Hyd. No. 1 -- 2 Year Qfeis)
3.00 i 3.00
2.00 2.00
| |
| |
1.00 1.00
i |
1
1
\
I\
0.00 A 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd NO. 1



Hydrograph Report

13

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autedesk, Inc. v10.3

Hyd. No. 3

Post-development

Wednesday, 06 /1 /2016

Hydrograph type = SCS Runoff Peak discharge = 5,455 cfs
Storm frequency = 2yrs Time to peak = 716 min
Time interval = 2 min Hyd. volume = 11,079 cuft
Drainage area = 2.180 ac Curve number = 88*
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 5.90 min
Total precip. = 2.63in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(0-.830 X 98) + (0.130 x 89) + (0.550 x 83) + (0.670 x 80)] / 2.180
Post-development
Q (cfs) Hyd. No. 3 - 2 Year Qi{ets)
6.00 6.00
5.00 5.00
4.00 ;% 4.00
3.00 | 3.00
|
{ !
2.00 *f ., 2.00
1.00 i 1:00
k
fI\
| i '{M
J N |
0.00 - J j . e : 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

s Hyd NoO. 3



Hydrograph Report

14

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Wednesday, 06 /1/2016

Hyd. No. 5
To Bioretention Facility
Hydrograph type = SCS Runoff Peak discharge = 3.168 cfs
Storm frequency = 2yrs Time to peak = 716 min
Time interval = 2 min Hyd. volume = 6,667 cuft
Drainage area = 1.030 ac Curve number = 93
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 5.90 min
Total precip. = 2.63in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(6-:-?40 X 98) + (0.2;5 ;_éon 11.030 N
To Bioretention Facility
Q (cfs) Hyd. No. 5 - 2 Year Q (cfs)
4.00 [ - 4.00
|
3.00 ; 3.00
i
2.00 ; 2.00
1.00 | 1.00
:é
'
it
P
i \\
0.00 : : : == .00
0 120 240 360 480 600 720 840 960 1080 1200 1320
Time (min)

s Hyd NO. 5
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Wednesday, 06 /1 /2016

Hyd. No. 7

To Detention Pond

Hydrograph type = SCS Runoff Peak discharge = 0.317 cfs

Storm frequency = 2yrs Time to peak = 718 min

Time interval = 2 min Hyd. volume = 634 cuft

Drainage area = 0.190 ac Curve number = 80~

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 2.63in Distribution = Type ll

Storm duration = 24 hrs _ Shape factor = 484

* Compos-ite (Area/CN) = [(0.190- x 80)]/0.180 - o

To Detention Pond

Qiete) Hyd. No. 7 -- 2 Year S
0.50 0.50
0.45 | - 0.45
0.40 0.40

] |
0.35 S o Z | 0.35
0.30 | 0.30
0.25 | 0.25
0.20 it 0.20
0.15 0.15
0.10 f 0.10
0.05 ? j \ 0.05
! Pl S
s |

0.00 ' | | - ' = - 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Wednesday, 06 /1/2016
Hyd. No. 9
Bypass
Hydrograph type = SCS Runoff Peak discharge = 1.346 cfs
Storm frequency = 2yrs Time to peak = 724 min
Time interval = 2 min Hyd. volume = 4,244 cuft
Drainage area = 0.960 ac Curve number = 84~
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = TRS55 Time of conc. (Tc) = 17.00 min
Total precip. = 2.63in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area!(-JN) = [(0.086 x 98) + (0.870 x 83)] /1 0.960
Bypass
Cr{crs) Hyd. No. 9 -- 2 Year Q (cfs)
2.00 i 2.00
i
1.00 1.00

ST —

0.00 . . 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

senes Hyd No. 9
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 11

Pond Series Routing

Hydrograph type = Reservoir (Interconnected)  Peak discharge
Storm frequency = 2yrs Time to peak
Time interval = 2 min Hyd. volume
Bope:nBord = Bioretention Facility Bon@n&uoad
Inflow hyd. = 5 - To Bioretention Facility Other Inflow hyd.
Max. Elevation = 870.16 ft Max. Elevation
Max. Storage = 3,085 cuft Max. Storage

0.336 cfs

5,333 cuft
Detention Pond
7 - To Detentio

| L 1 A | | O [ B 1

1,762 cuft

Interconnected Pond Routing. Sterage Indication method used.

Pond Series Routing

Q (cfs) Hyd. No. 11 -- 2 Year

4.00 ‘
3.00

i

|

f {
2.00 |
1.00
'. x “wm\:‘

0.00 '

0 120 240 360 480 960 108 12

e Hyd NO. 11 e Hyd NO. 5 [ Toftal storage used = 4,847 cuft

Outflow Pond 1 —— Hyd No. 7 Inflow Pond 3

Wednesday, 06 /1 /2016

Q (cfs)
4.00

3.00

2.00

1.00

et 0,00
1560

Time (min)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc, v10.3

Hyd. No. 13
Total Proposed Runoff

Wednesday, 06 / 1 /2016

Hydrograph type = Combine Peak discharge = 1.602 cfs
Storm frequency = 2yrs Time to peak = 726 min
Time interval = 2 min Hyd. volume = 9,576 cuft
Inflow hyds. =9 1 Contrib. drain. area = 0.960 ac
Total Proposed Runoff
Q (cfs) Hyd. No. 13 - 2 Year Q (cfs)
2.00 | I [ 2.00
1.00 - 1.00
i
R AY
0.00 - | | ——
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
e Hyd NO. 13 e Hyd NO. 9 e Hyd NoO. 11
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) ({cfs) (min) . (min) {cuft) (ft) (cuft)
1 SCS Runoff 4.125 2 724 12,929 —mmeee R e Pre-development
3 |SCS Runoff 7.321 2 716 15,016 e e e Post-development
5 |SCS Runoff 4.058 2 716 8674 | - - e To Bicretention Facility
7 |SCS Runoff 0.459 2 718 921 e m————— | e To Detention Pond
9§ |SCS Runoff 1.902 s 724 5,850 | e e Bypass
11 |Reservoir(i) 0.419 2 766 7,629 5,7 870.27 6,834 Pond Series Routing
13 |Combine 2.199 2 724 13,579 o s ———eee ————nn Total Proposed Runoff

\\global.gsp\data\nfina_nf03\4078811\LP\S_TeRetDraiRaged Eetstion\Orient (HaniebnesdHIReVI4. 606
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc, v10.3

Hyd. No. 1

Pre-development

\Wednesday, 06 /1 /2016

Hydrograph type = SCS Runoff Peak discharge = 4125 cfs
Storm frequency = 5yrs Time to peak = 724 min
Time interval = 2min Hyd. volume = 12,929 cuft
Drainage area = 2.180 ac Curve number = 83~
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 18.30 min
Total precip. = 3.231in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area-zr‘-C-N} =[(0.130x 89) + (2_11_55 x 83)] / 2.180 _
Pre-development
Q (cfs) Hyd. No. 1 - 5 Year Q (cfs)
5.00 5.00
4.00 : 4.00
i
3.00 3.00
2.00 2.00
1.00 i 1.00
\
\
[\
| \%ﬁm“—w
0.00 l """j sy i ' h——| 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

wnsmens Hyd NO. 1
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Woednesday, 06 /1 /2016
Hyd. No. 3
Post-development
Hydrograph type = SCS Runoff Peak discharge = 7.321 cfs
Storm frequency = 5yrs Time to peak = 716 min
Time interval = 2 min Hyd. volume = 15,016 cuft
Drainage area = 2.180 ac Curve number = 88"
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 5.90 min
Total precip. = 3.231in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Empcsile (Area/CN) = [(0.830 x 98) + (0.130 x 89) + (0.550 x 83) + {0.67-0-x 80))/ 2180
Post-development
Qitets) Hyd. No. 3 - 5 Year Q{cts)
8.00 , . 8.00
!
6.00 6.00
4.00 4.00
2.00 | 2.00
g.
I\
0.00 - | | | ““""“// Lo : 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320
Time (min)

e Hyd NO. 3
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Wednesday, 06 / 1/ 2016

Hyd. No. 5
To Bioretention Facility _
Hydrograph type = SCS Runoff Peak discharge = 4.058 cfs
Storm frequency = 5yrs Time to peak = 716 min
Time interval = 2min Hyd. volume = 8,674 cuft
Drainage area = 1.030 ac Curve number = 93"
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 5.90 min
Total precip. = 3.23in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(0.740 x 98) + (0.290 x 80)] / 1.030
To Bioretention Facility
Q (cfs) Hyd. No. 5 -- 5 Year Q (cfs)
5.00 5.00
4.00 4.00
|
3.00 _: - 3.00
.5' |
2.00 - 2.00
1.00 | 1.00
.
0.00 - ORI 0.00
0 120 240 360 600 720 840 960 1080 1200
Time (min)

e Hyd NO. 5
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Wednesday, 06/1/2016

Hyd. No. 7

To Detention Pond

Hydrograph type = SCS Runoff Peak discharge = 0.459 cfs

Storm frequency = 5yrs Time to peak = 718 min

Time interval = 2min Hyd. volume = 921 cuft

Drainage area = 0.190 ac Curve number = 80"

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 3.231in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

:_C:mposite (ArealCN) = [(0.190 x 80)] / 0.190 _ R

To Detention Pond

Qigte) Hyd. No. 7 -- 5 Year Q (efs)
0.50 T 0.50
0.45 ; 0.45
0.40 0.40
0.35 ﬁ 0.35
0.30 0.30
0.25 0:25

é
0.20 ? 0.20
0.15 0.15
0.10 : _0.10
0.05 K“ 0.05
0.00 | | 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

semeee. Hyd NoO.

7
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 9
Bypass

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

inu

o unn

SCS Runoff
5yrs
2 min
0.960 ac
0.0 %

TR55

3.23in
24 hrs

* Composite (Area/CN) = [(0.086 x 98) + (0.870 x 83)] / 0.960

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Wednesday, 06 /1 /2016

1.902 cfs
724 min
5,950 cuft
84*

0 ft

17.00 min
Type I
484

Bypass
Q (cfs) Hyd. No. 9 -- 5 Year Q (cfs)
2.00 : 2.00
|
i
i
1
1.00 1.00
) |
{ 1
i
i
xi‘t
\
)
0.00 - ‘ e 1 ! 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

= Hyd NO. 9

Time (min)
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Wednesday, 06/1 /2016

Hyd. No. 11

Pond Series Routing

Hydrograph type = Reservoir (Interconnected)  Peak discharge = 0.419 cfs

Storm frequency = 5yrs Time to peak = 766 min

Time interval = 2 min Hyd. volume = 7,629 cuft

Bope nPord = Bioretention Facility Powndn&uad = Detention Pond

Inflow hyd. = 5 - To Bioretention Facility Other Inflow hyd. = 7 - To Detentio

Max. Elevation = 870.27 ft Max. Elevation = 869.05 ft

Max. Storage = 3,890 cuft Max. Storage = 3,044 cuft

Interconnected Pond Routing. Storage Indication method used. o B

Pond Series Routing

Q (cfs) Hyd. No. 11 -- 5 Year Qilets)

5.00 5.00
|

4,00 4.00
3.00 | 3.00
2.00 2.00
1.00 1.00
0.00 | 1 R 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

. . Time (min)
sz Hyd NoO. 11 e Hyd NO. 5 [ 1| Total storage used = 6,934 cuft

wmemsee Qutflow Pond 1 ——— Hyd No. 7 Inflow Pond 3
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 13
Total Proposed Runoff

Wednesday, 06 /1 /2016

Hydrograph type = Combine Peak discharge = 2.199 cfs
Storm frequency = 5yrs Time to peak = 724 min
Time interval = 2 min Hyd. volume = 13,579 cuft
Inflow hyds. =9 11 Contrib. drain. area = 0.960 ac
Total Proposed Runoff
Q {cfs) Hyd. No. 13 - 5 Year Q (cfs)
3.00 3.00
|

g '.

&

2.00 i 2.00
1.00 I‘ 1.00
\\»

"\w
m\\\
‘J MJ\E%
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
e Hyd NO. 13 wemewe Hyd NO. 9 e Hyd NO. 11
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. |Hydrograph Peak Time Timeto |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) {min) {min) (cuft) (ft) (cuft)
1 |SCS Runoff 5197 2 724 16,251 e N e Pre-development
3 |SCS Runoff 8.891 2 716 18,394 | emeeee e e Post-development
5 |SCS Runoff 4796 2 716 10,367 e e To Bioretention Facility
7 |SCS Runoff 0.583 2 716 1177 | - | e To Detention Pond
9 | SCS Runoff 2.380 2 724 7440 | e e e Bypass
11 |Reservoir(i) 0.461 2 774 9577 5 870.37 8,735 Pond Series Routing
13 [Combine 2713 2 724 17,016 9.1 e Total Proposed Runoff

\\global.gsp\data\nfina_nf03\4078811\LP\9_TeRetDraiPaged: Diétafdam\Orient (HaistnezdayHOBeVI4. 816
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Wednesday, 06/ 1/2016
Hyd. No. 1
Pre-development
Hydrograph type = SCS Runoff Peak discharge = 5,197 cfs
Storm frequency = 10 yrs Time to peak = 724 min
Time interval = 2 min Hyd. volume = 16,251 cuft
Drainage area = 2.180 ac Curve number = 837
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TRSS Time of conc. (Tc) = 18.30 min
Total precip. = 3.73in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite ;Areaa‘CN) =[(0.130 x-89} B (2.050_x 83)]/ 2180 -
Pre-development
Q (cfs) Hyd. No. 1 - 10 Year Q (cfs)
6.00 1 6.00
5.00 5.00
il
4.00 ~ 4.00
3.00 i 3.00
2.00 % 2.00
i
E
i
i
1.00 1.00
i
//} \mt
M_
0.00 - — s 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
s Hydl NO. 1
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 3

Post-development

Wednesday, 06 /1 /2016

Hydrograph type = SCS Runoff Peak discharge = 8.891 cfs
Storm frequency = 10 yrs Time to peak = 716 min
Time interval = 2 min Hyd. volume = 18,394 cuft
Drainage area = 2.180 ac Curve number = 88"
Basin Slope = 00% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 5.90 min
Total precip. = 3.73in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(0.830 x 98) + (0.130 x 89) + {0.550 x 83) + (0.670 x 80)]/ 2,18-0
Post-development
Ciiers) Hyd. No. 3 - 10 Year Q (cfs)
10.00 ] : 10.00
8.00 8.00
it
6.00 - 6.00
|
4.00 — 4.00
2.00 ) - 2.00
1
{
N
0.00 ! el 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320
Time (min)

s Hyd NO. 3



Hydrograph Report

30

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Wednesday, 06/ 1/ 2016

Hyd. No. 5
To Bioretention Facility
Hydrograph type = SCS Runoff Peak discharge = 4,796 cfs
Storm frequency = 10 yrs Time to peak = 716 min
Time interval = 2 min Hyd. volume = 10,367 cuft
Drainage area = 1.030 ac Curve number = 93~
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 5.90 min
Total precip. = 3.73in Distribution = Type li
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(0.740 x 98) + (0.290 x 80)] / 1.030
To Bioretention Facility
Qicfs) Hyd. No. 5 -- 10 Year Q(cfs)
5.00 5.00
4.00 ‘ﬁ— 4.00
3.00 3.00
| |
| |
2.00 ‘ i 2.00
|
i
i
1.00 i *- 1.00
I
0.00 o ' ! ! 0.00
0 120 240 360 480 600 720 840 960 1080 1200
Time (min)

e Hyd NO. 5



31
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Wednesday, 06 /1 /2016

Hyd. No. 7

To Detention Pond

Hydrograph type = SCS Runoff Peak discharge = 0.583 cfs

Storm frequency = 10 yrs Time to peak = 716 min

Time interval = 2 min Hyd. volume = 1,177 cuft

Drainage area = 0.190 ac Curve number = 80"

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 3.73in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

‘_Compc-s-ite {Area/CN) = [(0.190 x 80)] / 0.190

To Detention Pond

RiwR) Hyd. No. 7 -- 10 Year Qi)
1.00 1.00
0.90 - 0.90
0.80 ~ 0.80
0.70 —— 0.70
0.60 . ; 0.60

E i i
| i :
0.50 0.50
0.40 ; - 0.40
i
0.30 0.30
0.20 — 0.20
0.10 0.10
| AN

0.00 - 1 B 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
sememee Hyd NO. 7
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Wednesday, 06 /1 /2016

Hyd. No. 9
Bypass
Hydrograph type = SCS Runoff Peak discharge = 2.380 cfs
Storm frequency = 10 yrs Time to peak = 724 min
Time interval = 2min Hyd. volume = 7,440 cuft
Drainage area = 0.960 ac Curve number = 84~
Basin Slope = 00% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 17.00 min
Total precip. = 3.73in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
"_C_omposite- (;i\reafCN) = [{0.086 x 98) + (0.870 x 83)] / 0.960
Bypass
Q (cfs) Hyd. No. 9 -- 10 Year (et
3.00 3.00
2.00 2.00
1.00 1.00
1&
I I e I
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
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Hydraflow Hydrographs Extension for AutcCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Wednesday, 06/ 1/ 2016
Hyd. No. 11
Pond Series Routing
Hydrograph type = Reservoir (Interconnected)  Peak discharge = 0.461 cfs
Storm frequency = 10 yrs Time to peak = 774 min
Time interval = 2 min Hyd. volume = 9,577 cuft
BppenBord = Bioretention Facility Powne:n&oad = Detention Pond
Inflow hyd. = 5 - To Bioretention Facility Other Inflow hyd. = 7 - To Detentio
Max. Elevation = 870.37 ft Max. Elevation = 869.31 ft
Max. Storage = 4,573 cuft Max. Storage = 4,162 cuft
Interconnected Pond Routing. Storage Indication method used,
Pond Series Routing
Qi{gfs) Hyd. No. 11 -- 10 Year Qe{es)
5.00 T T 5.00
4.00 4.00
3.00 _ F - 3.00
2.00 2.00
1.00 — 1.00
.
|
s T
0.00 . e ———— e () 00
0 120 240 360 960 1080 1200 1320 1440 1560
Time (min)

commee=s Hyd NO. 11 = Hyd No. 5 11 Total storage used = 8,735 cuft
e O Utflow Pond 1 —— Hyd No. 7

Inflow Pond 3
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 13
Total Proposed Runoff

Wednesday, 06 /1/2016

Hydrograph type = Combine Peak discharge = 2.713 cfs
Storm frequency = 10 yrs Time to peak = 724 min
Time interval = 2 min Hyd. volume = 17,016 cuft
Inflow hyds. =9 11 Contrib. drain. area = 0.960 ac
Total Proposed Runoff
) Hyd. No. 13 -- 10 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
i
\\‘\
0.00 J | e 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
meeemee Hyd NO. 13 e Hyd NO. 9 = Hyd NO. 11
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
{origin) (cfs) {min) {min) {cuft) (ft) (cuft)
1 SCS Runoff 6.757 2 724 21,147 e ———eee e Pre-developmeni
3 |SCS Runoff 11.13 2 716 23,294 e ————— B Post-development
5 |SCS Runoff 5.837 2 716 12,791 menn ——- e To Bioretention Facility
7 |SCS Runoff 0.769 2 716 1,559 e e ameeee To Detention Pond
9 |SCS Runoff 3.072 2 724 9,627 e — —— Bypass
11 |Reservoir(i) 0.514 2 786 12,382 & 870.50 11,238 Pond Series Routing
13 |Combine 3.453 2 724 22,009 g 1, ——meen R Total Proposed Runoff
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autedesk, Inc. v10.3 Wednesday, 06/ 1 /2016

Hyd. No. 1

Pre-development

Hydrograph type = SCS Runoff Peak discharge = 6.757 cfs

Storm frequency = 25yrs Time to peak = 724 min

Time interval = 2 min Hyd. volume = 21,147 cuft

Drainage area = 2.180 ac Curve number = 83"

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = TR55 Time of conc. (Tc) = 18.30 min

Total precip. = 4.44in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

“ Composite (Ar-ea!CN) =[(0.130x 39;_+ (2.050 x 83)] / 2.180 | _

Pre-development

Cilets) Hyd. No. 1 -- 25 Year Qi)
7.00 i 7.00
6.00 = 6.00
5.00 I 5.00
4.00 4.00

l
3.00 |_ 3.00
2.00 2.00
|
1.00 a 1.00
JI N
0.00 il | = 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

mmencse Hyd NO. 1
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Hyd. No. 3

Post-development

Wednesday, 06 /1 /2016

Hydrograph type = SCS Runoff Peak discharge = 11.13 cfs
Storm frequency = 25yrs Time to peak = 716 min
Time interval = 2 min Hyd. volume = 23,294 cuft
Drainage area = 2.180 ac Curve number = 88~
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 5.90 min
Total precip. = 444 in Distribution = Type |l
Storm duration = 24 hrs Shape factor = 484
. Comp_\;;e (Ar"eafcm =[(;.I;30x98) + (0,130 x 89) + (0.550 x ;3)+ (0.670 x_SG)} /2.180 o e
Post-development
Q (cfs) Hyd. No. 3 - 25 Year Q (cfs)
12.00 12.00
10.00 | 10.00
i
8.00 8.00
6.00 6.00
4.00 .5 4.00
§
2.00 i 2.00
§ 1
| \‘\,«
e
0.00 | ! < ' 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320
Time (min)

e Hyd NO. 3
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Hyd. No. 5

To Bioretention Facility _

Hydrograph type = SCS Runoff Peak discharge = 5.837 cfs

Storm frequency = 25yrs Time to peak = 716 min

Time interval = 2min Hyd. volume = 12,791 cuft

Drainage area = 1.030 ac Curve number = 93"

Basin Slope =00% Hydraulic length = 0 ft

Tc method = TR55 Time of conc. (Tc) = 5.90 min

Total precip. = 4.44in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

¥ C-c-),mposite (Area/CN) = [(0.740 x 98} + (0.290 x 80)] / 1.030 | -

To Bioretention Facility

Q{ets) Hyd. No. 5 - 25 Year Q (efs)
6.00 I i 6.00
5.00 5.00

i
_l
4.00 | | - 4.00
3.00 | | 3.00
2.00 — 2.00
1.00 B 1.00
0.00 ] . ‘ - [~ 0.00
0 120 240 360 480 600 720 840 960 1080 1200
Time (min)

e Hyd NO. 5
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Wednesday, 06 /1/2016

Hyd. No. 7

To Detention Pond

Hydrograph type = SCS Runoff Peak discharge = 0.769 cfs

Storm frequency = 25yrs Time to peak = 716 min

Time interval = 2 min Hyd. volume = 1,559 cuft

Drainage area = 0.190 ac Curve number = 80"

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 444 in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.190 x 80}}/ 0.180 o - -

To Detention Pond

Silele) Hyd. No. 7 -- 25 Year Q(ets)
1.00 1.00
0.90 - 0.90
0.80 ! 0.80
0.70 _ 0.70
0.60 ﬂ 0.60
0.50 -+ 0.50
0.40 0.40
0.30 ’ - 0.30

1
0.20 ; 0.20
Il
0.10 f \%\ | 0.10
; |
: — |
0.00 ' L ! “ 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

meems=s Hyd NO. 7
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Wednesday, 06 /1/2016

Hyd. No. 9
Bypass
Hydrograph type = SCS Runoff Peak discharge = 3.072 cfs
Storm frequency = 25yrs Time to peak = 724 min
Time interval = 2 min Hyd. volume = 9,627 cuft
Drainage area = 0.960 ac Curve number = 84~
Basin Slope =00% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 17.00 min
Total precip. = 444 in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [{0.086 x 98) + (0.870 x 83)] / 0.960
Bypass
Qfets) Hyd. No. 9 - 25 Year Q{efs)
4.00 T 4.00
3.00 3.00
|
2.00 | 2.00
1.00 r 1.00
| K.,_
/| N
0.00 - J =i L s 0,00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd NO., §
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Hyd. No. 11

Pond Series Routing

Hydrograph type = Reservoir (Interconnected)  Peak discharge = 0.514 cfs

Storm frequency = 25 yrs Time to peak = 786 min

Time interval = 2min Hyd. volume = 12,382 cuft

Bope nBord = Bioretention Facility Pon@n&uad = Detention Pond

Inflow hyd. = 5-To Bioretention Facility =~ Other Inflow hyd. = 7 - To Detentio

Max. Elevation = 870.50 ft Max. Elevation = 869.68 ft

Max. Storage = 5,491 cuft Max. Storage = 5,746 cuft

Interconnected Pond R(-J;.:ting. Storage Indication method-used, o

Pond Series Routing

Qiets) Hyd. No. 11 -- 25 Year Cifets)
6.00 6.00
5.00 5.00
4.00 | ~ 4.00

|
3.00 T 3.00
2.00 2.00
1.00 1.00
0.00 S NS S E
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd NO, 11 e Hyd NO. 5 . 1| Total storage used = 11,238 cuft
Outflow Pond 1 —— Hyd No. 7

Inflow Pond 3
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Hyd. No. 13
Total Proposed Runoff
Hydrograph type = Combine Peak discharge = 3.453 cfs
Storm frequency = 25yrs Time to peak = 724 min
Time interval = 2 min Hyd. volume = 22,009 cuft
Inflow hyds. =9 11 Contrib. drain. area = 0.960 ac
Total Proposed Runoff
Q (cfs) Hyd. No. 13 -- 25 Year Q (efs)
4.00 [ 4.00
|
3.00 3.00
2.00 | 2.00
1.00 - : 1.00
‘mkw
0.00 «J ! o 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

sememes Hyd NO. 13 = Hyd NO. 9 e Hyd No. 11
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Hyd. |Hydrograph Peak Time Time to  |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
{origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff 8.050 2 724 25,261 e ——— - Pre-development
3 |SCS Runoff 12.95 2 716 27,360 B — | e Post-development
5 |8CS Runoff 6.683 2 716 14,783 s e e To Bicretention Facility
7 |SCS Runoff 0.925 2 716 1,882 eeee - —— To Detention Pond
9 |SCS Runoff 3.644 2 724 11,461 e e ——— Bypass
11 |Reservoir(i) 0.547 2 802 14 697 57 870.57 13,055 Pond Series Routing
13 |Combine 4.056 2 724 26,158 g 11, _—— e Total Proposed Runoff

\\global.gsp\data\nfina_nf0314078811\LP\9_TeRetDraiRaged:E&téfaam\Orient (HaWebnepdyHIBeVI4. gou6




Hydrograph Report

44

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 1

Pre-development

Wednesday, 06/ 1/2016

Hydrograph type = SCS Runoff Peak discharge = 8.050 cfs
Storm frequency = 50 yrs Time to peak = 724 min
Time interval = 2 min Hyd. volume = 25,261 cuft
Drainage area = 2.180 ac Curve number = 83*
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 18.30 min
Total precip. = 5.02in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite (Areaa’CN) =[(0.130 x 89) + (2.050 x 83)]/ 2,1éﬁ - o
Pre-development
Qg Hyd. No. 1 - 50 Year Q (cfs)
10.00 T 10.00
8.00 — 8.00
i
6.00 —- 6.00
4.00 4.00
|
2.00 2.00
\
/! [ \\M
0.00 | ‘ | | 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

e Hyd No. 1

Time (min)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autedesk, Inc. v10.3 Wednesday, 06 /1 /2016
Hyd. No. 3
Post-development
Hydrograph type = SCS Runoff Peak discharge = 12.95 cfs
Storm frequency = 50 yrs Time to peak = 716 min
Time interval = 2 min Hyd. volume = 27,360 cuft
Drainage area = 2.180 ac Curve number = 88"
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 5.0 min
Total precip. = 5.021in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
E Coi.ﬂposite (Area/CN) = {{0.830 x éB} +{0.130 x 89) + (0.550 x 83) + (.0.6?0 x 80)]/2.180
Post-development
ifprs) Hyd. No. 3 — 50 Year RE(Ee)
14.00 14.00
12.00 - 12.00
|
10.00 i i 10.00
. s \ |
8.00 ’ | 8.00
6.00 i | 6.00
|
|
4.00 g | -~ 4.00
H
[
2.00 + X 2.00
[ 1\
/} \
| .
| | | ™™ =1
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200
Time (min)

= Hyd No. 3
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Wednesday, 06 /1/2016

Hyd. No. 5

To Bioretention Facility

Hydrograph type = SCS Runoff Peak discharge = 6.683 cfs

Storm frequency = 50 yrs Time to peak = 716 min

Time interval = 2 min Hyd. volume = 14,783 cuft

Drainage area = 1.030 ac Curve number = 93"

Basin Slope = 0.0% Hydraulic length =0ft

Tc method = TR55 Time of conc. (Tc) = 5.90 min

Total precip. = 5.02in Distribution = Typelll

Storm duration = 24 hrs Shape factor = 484

: Cor.nr-)osile (Area/CN) = [(0-_?40 x 98) + (0.290 x 80)] / 1 .030_ o

To Bioretention Facility

Q{efs) Hyd. No. 5 -- 50 Year Q(cfs)
7.00 ] I T 7.00
6.00 6.00

i
5.00 — 5.00
4.00 4.00
3.00 3.00
2.00 - 2.00
1.00 :' 4 1.00
N
0.00 : —— 0.00
0 120 240 360 480 600 720 840 960 1080 1200
Time (min)

= Hyd No. 5
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Hyd. No. 7

To Detention Pond

Hydrograph type = SCS Runoff Peak discharge = 0.925 cfs

Storm frequency = 50 yrs Time to peak = 716 min

Time interval = 2min Hyd. volume = 1,882 cuft

Drainage area = 0.190 ac Curve number = 80*

Basin Slope = 00% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 5.021in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.190 x 80)] / 0.190

To Detention Pond

Qi) Hyd. No. 7 -- 50 Year Q (efs)
1.00 - 1.00
0.90 — 0.90
0.80 0.80
0.70 ~ 0.70
0.60 0.60
0.50 - 0.50
0.40 ! 0.40
0.30 - 0.30
0.20 _ - 0.20
0.10 \ 0.10

J | N
0.00 ot | 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

e Hyd NO. 7
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Wednesday, 06 / 1/2016
Hyd. No. 9
Bypass
Hydrograph type = SCS Runoff Peak discharge = 3.644 cfs
Storm frequency = 50 yrs Time to peak = 724 min
Time interval = 2 min Hyd. volume = 11,461 cuft
Drainage area = 0.960 ac Curve number = 84~
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 17.00 min
Total precip. = 5.02in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(0.086 x 98) + (0.8?(;( 83)] /0.860
Bypass
Q eiE] Hyd. No. 9 -- 50 Year Qe
4.00 — 4.00
:
3.00 — 3.00
2.00 2.00
1.00 ] ¥ 1.00
\
I\
/
0.00 * - 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

- Hyd No. 9 Time (min)
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Hyd. No. 11

Pond Series Routing

Hydrograph type = Reservoir (Interconnected)  Peak discharge = 0.547 cfs

Storm frequency = 50 yrs Time to peak = 802 min

Time interval = 2 min Hyd. volume = 14,697 cuft
BopdnBPoerd = Bioretention Facility Powen&uoad = Detention Pond
Inflow hyd. = 5 - To Bioretention Facility =~ Other Inflow hyd. = 7 - To Detentio
Max. Elevation = 870.57 ft Max. Elevation = 869.94 ft

Max. Storage = 6,197 cuft Max. Storage = 6,858 cuft

Interconnected Pond Routing. Storage Indication method used.

Pond Series Routing

Qiers) Hyd. No. 11 -- 50 Year Q (efs)
7.00 7.00
6.00 6.00
5.00 5.00
4.00 4.00
3.00 ‘ 3.00
2.00 (‘I 2.00
1.00 1.00

i 14 i MMM”*—%
4 L ! e —— (00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

====== Hyd No. 11 memmees Hyd NO. 5 L1 | Total storage used = 13,055 cuft
e Qutflow Pond 1 ——— Hyd No. 7 Inflow Pond 3
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Hyd.
Total Proposed Runoff

No. 13

Wednesday, 06 /1/2016

Hydrograph type = Combine Peak discharge = 4.056 cfs
Storm frequency = 50 yrs Time to peak = 724 min
Time interval = 2 min Hyd. volume = 26,158 cuft
Inflow hyds. =9, 11 Contrib. drain. area = 0.960 ac
Total Proposed Runoff

Q (cfs) Hyd. No. 13 - 50 Year Q (cfs)

5.00 ] 5.00

4.00 4.00

] i
3.00 3.00
2.00 2.00
|
|
1.00 1.00
f\“m
N
\\»&
0.00 - I —_—— | — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
mewmnses Hyd NO. 13 e Hyd NO. 9 e Hyd NO. 11
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Hyd. |Hydrograph Peak Time Timeto |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
{origin) (cfs) {min) {min) (cuft) (ft) (cuft)
1 SCS Runoff 9.420 2 724 29670 | e S— e Pre-development
3 |SCS Runoff 14.87 2 716 31,681 e e s Post-development
5 |SCS Runoff 7.568 2 716 16,887 e —— —— To Bioretention Facility
7 SCS Runoff 1.080 2 716 2,230 - e ——mee To Detention Pond
9  |SCS Runoff 4.249 2 724 13,422 e B Bypass
11 Reservoir(i) 0.564 2 810 17,152 57 870.64 14,480 Pond Series Routing
13 [Combine 4.680 2 724 30,573 2 A e ——— Total Proposed Runoff

\\global.gsp\data\nfina_nf03\4078811\LP\S_TeRktDraiRagied Dée e Orient (Hadebnepd&)HOReVI4. WG
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Wednesday, 06 /1/2016
Hyd. No. 1
Pre-development
Hydrograph type = SCS Runoff Peak discharge = 9.420 cfs
Storm frequency = 100 yrs Time to peak = 724 min
Time interval = 2min Hyd. volume = 29,670 cuft
Drainage area = 2.180 ac Curve number = 83"
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 18.30 min
Total precip. = 5.63in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Com;osite (Aréafcm) = [(0.130 x 89) + (2.050 x 83)] / 2.180
Pre-development
Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs)
10.00 10.00
it

8.00 8.00

6.00 6.00

4.00 4.00

2.00 2.00

|
\
JIN\
Mw
0.00 - 2 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
e Hyd NO. 1
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Wednesday, 06 /1/2016

Hyd. No. 3
Post-development
Hydrograph type = SCS Runoff Peak discharge = 14.87 cfs
Storm frequency = 100 yrs Time to peak = 716 min
Time interval = 2min Hyd. volume = 31,681 cuft
Drainage area = 2.180 ac Curve number = 88"
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (T¢) = 5.90 min
Total precip. = 5.631in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite {.Areae’CNi=[(0,830x98)+{0.130x89}+(0.550—x83}+(0,6?0x80)]12.18{3 _ -
Post-development
Qiels) Hyd. No. 3 - 100 Year Qifets;
15.00 7 15.00
12.00 i 12.00
9.00 T 8.00
1
6.00 6.00
3.00 , - 3.00
\
J I\
| — i~
0.00 —===t= .00
0 120 240 360 480 600 720 840 960 1080 1200
Time (min)

e Hyd NO. 3



Hydrograph Report

54

Hydraflow Hydrographs Extension for AutocCADE Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 5
To Bioretention Facility

Wednesday, 06 /1 /2016

Hydrograph type = SCS Runoff Peak discharge = 7.568 cfs
Storm frequency = 100 yrs Time to peak = 716 min
Time interval = 2min Hyd. volume = 16,887 cuft
Drainage area = 1.030 ac Curve number = 93"
Basin Slope = 0.0% Hydraulic length =0ft
Tc method = TR55 Time of conc. (Tc) = 5.90 min
Total precip. = 563in Distribution = Type
Storm duration = 24 hrs Shape factor = 484
2 Com_[wsit_e_(;\r.eafCN} =- {{0.740 x 98): (0290 x--B_O)] / 1.03;0
To Bioretention Facility
Q (cfs) Hyd. No. 5 -- 100 Year Qiefs)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
{
/’J \\“‘w
0.00 ' - T - 0.00
0 120 240 360 480 600 720 840 960 1080 1200
Time (min)

e Hyd NO. 5
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc, v10.3

Hyd. No. 7
To Detention Pond

Wednesday, 06 /1 /20186

Hydrograph type = SCS Runoff Peak discharge = 1.090 cfs
Storm frequency = 100 yrs Time to peak = 716 min
Time interval = 2 min Hyd. volume = 2,230 cuft
Drainage area = 0.190 ac Curve number = 80"
Basin Slope = 00% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 5.00 min
Total precip. = 5.63in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
8 Com;osite (Areaf(;N)_; [{0.180 x 80)] / f-}-.190 N N o
To Detention Pond
@ (Cf?) Hyd. No. 7 -- 100 Year Q:(ets)
2.00 ! ] { | 2.00
E
1.00 é 1.00
i
i
%
[
\
| J I\
| | g i, |
0.00 : 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320
Time (min)

e Hyd NO. 7
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Wednesday, 06 /1 /2016

Hyd. No. 9
Bypass
Hydrograph type = SCS Runoff Peak discharge = 4.249 cfs
Storm frequency = 100 yrs Time to peak = 724 min
Time interval = 2min Hyd. volume = 13,422 cuft
Drainage area = 0.960 ac Curve number = 84"
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 17.00 min
Total precip. = 5.63in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite {Area/CN) = [{0.086 x 98) + (0.870 x 83)] / 0.9.60 o
Bypass
Q(cfs) Hyd. No. 9 -- 100 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 { 1.00
\
1\
//j \a’%m‘
0.00 — : : = 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

v Hyd NO. 9
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Wednesday, 06/ 1 /2016

Hyd.

No. 11

Pond Series Routing

Hydrograph type
Storm frequency

Time interval
BopdnBoed
Inflow hyd.
Max. Elevation
Max. Storage

= Reservoir (Interconnected)  Peak discharge = (0.564 cfs

= 100 yrs Time to peak = 810 min

= 2 min Hyd. volume = 17,152 cuft

= Bioretention Facility Powndn&orad = Detention Pond
= 5 - To Bioretention Facility Other Inflow hyd. = 7 - To Detentio
= 870.64 ft Max. Elevation = 870.08 ft

= 6,939 cuft Max. Storage = 7,541 cuft

Interconnected Pond Routing. Storage Indication method used.

Q (cfs)

8.00

6.00

4.00

2.00

0.00

Pond Series Routing

Hyd. No. 11 -- 100 Year Q (cfs)

8.00

6.00

4.00

|

2.00

0 120

240

memmenss Hyd NO. 11

—— Outflow Pond 1

360 480 600 720 840 960 1080 1200 1320 1440 1560

- Time (min)
e Hyd NO. 5 {1111 Total storage used = 14,480 cuft

——— Hyd No. 7 Inflow Pond 3
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Wednesday, 06 /1 /2016
Hyd. No. 13
Total Proposed Runoff
Hydrograph type = Combine Peak discharge = 4.680 cfs
Storm frequency = 100 yrs Time to peak = 724 min
Time interval = 2 min Hyd. volume = 30,573 cuft
Inflow hyds. =9 M1 Contrib. drain. area = 0.960 ac
Total Proposed Runoff
Q (cfs) Hyd. No. 13 - 100 Year Qi{efs)
5.00 5.00
4.00 4.00
|
i
3.00 T 3.00
2.00 g 2.00
1.00 E\; 1.00
Mmh
-——-__-M
-l-..___‘.“"m\‘h
OOO | w | ! E_ :-_ CRa 000
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

s Hyd NO. 13 semeeseee Hyd NoO. O s Hyd NO. 11
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Study Area Map and Subcatchment Inputs
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LID Control Inputs

LIE Control Mame

g

R, E R WM AT SN P

g

Detailed Report File (Optional}

GroundwaterRecharge

-

LID Decupies Full Subcatchment

4rea of Each Unit (sq ft or sg m) 5200

Mumber of Units 1 :
% of Subcatchment Occupied 14.5

Surface Width per Unit {ft or m) X

% Initially Satursted 0

% of Impervious Area Treated 140

Send Drain Flow Te:

iLeave blank to use cutlet of current subcatchment)

Return all Gutflow to Pervious Area

Gk Cancel Help

’:: Control Name;  OreundwaterRecharge
af
i UD Type Big-Retention Cell
5
. surfac

é-- . * .\;I

& LYy
Soil
%% Storége i ==
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Preface

Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, develepers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, orenhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/portal/
nres/main/soils/health/) and certain conservation and engineering applications. For
more detailed information, contact your local USDA Service Center (http:/
offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nres/detail/soils/contactus/?
cid=nrcs142p2_053851).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or rocads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parentai status, religion, sexuali
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means



for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-8410 or call (800) 795-3272

(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxenomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Map Unit Legend

Franklin County, Ohio (OH049)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

CrA Crosby silt loam, Southern Ohio 2.0 85.0%
Till Plain, 0to 2 percent slopes |

CrB Crosby silt loam, Southern Ohio 0.3 11.2%
Till Plain, 2 to & percent slopes

Ut Udorthents-Urban land complex, 0.1 3.8%
gently rolling

i Totals for Area of Interest 24 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant scils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments

10




Custom Soil Resource Report

on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, siope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

11
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Franklin County, Ohio

CrA—Crosby silt loam, Southern Ohio Till Plain, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2thy7
Elevation: 520 to 1,550 feet
Mean annual precipitation: 36 to 44 inches
Mean annual air temperature: 48 to 54 degrees F
Frost-free period: 145 to 180 days
Farmland classification: Prime farmiand if drained

Map Unit Composition
Crosby and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Crosby

Setting
Landform: Water-lain moraines, ground moraines, recessionial moraines
Landform position (two-dimensional): Footslope, summit, backslope
Landform position (three-dimensional). Interfluve, rise
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Silty material or loess over loamy till

Typical profile
Ap - 0 to 8 inches: silt loam
BE - 8 to 11 inches: silt loam
Bt1- 11 to 14 inches: silt loam
2Bt2 - 14 to 28 inches: silty clay loam
2BCt - 28 to 36 inches: loam
2Cd - 36 to 79 inches: loam

Properties and qualities

Slope: 0 to 2 percent

Depth to restrictive feature: 24 to 40 inches to densic material

Natural drainage class: Somewhat poorly drained

Runoff class: Medium

Capacity of the most limiting layer to transmif water (Ksat): Low to moderately high
(0.01 to 0.20 in/hr)

Depth to water table: About 6 to 24 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 50 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)

Available water storage in profile: Low (about 5.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: CI/D
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Minor Components

Kokomo, drained
Percent of map unit: 5 percent
Landform: Depressions, water-lain moraines, swales
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope, dip
Down-slope shape: Linear
Across-slope shape: Concave

Celina, eroded
Percent of map unit: 4 percent
Landform: Water-lain moraines, ground moraines, recessionial moraines
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional). Side slope, crest, head slope, nose slope,
rise
Down-slope shape: Convex, linear
Across-siope shape: Linear, convex

Miamian, eroded
Percent of map unit: 1 percent
Landform: Water-lain moraines, ground moraines, recessionial moraines
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Side slope, crest, head slope, nose slope,
rise
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex

CrB—Crosby silt loam, Southern Ohio Till Plain, 2 to 6 percent slopes

Map Unit Setting
National map unit symbol: 2thy8
Elevation: 520 to 1,550 feet
Mean annual precipitation: 36 to 44 inches
Mean annual air temperature: 48 to 54 degrees F
Frost-free period: 145 to 180 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Crosby and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Crosby

Setting
Landform: Water-lain moraines, ground moraines, recessionial moraines
Landform position (two-dimensional): Footslope, summit, backslope
Landform paosition (three-dimensional): Interfluve, rise
Down-slope shape: Convex
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Across-slope shape: Linear
Parent material: Silty material or loess over loamy till

Typical profile
Ap - 0 to 8 inches: silt loam
BE - 8 fo 11 inches: silt loam
Bt1 - 11 to 14 inches: silt loam
2Bt2 - 14 to 28 inches: silty clay loam
2BCt - 28 fo 36 inches: loam
2Cd - 36 to 79 inches: loam

Properties and qualities

Slope: 2 to 6 percent

Depth to restrictive feature: 24 to 40 inches to densic material

Natural drainage class: Somewhat poorly drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat). Low to moderately high
(0.01 to 0.20 in/hr)

Depth to water table: About 6 to 24 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 50 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)

Available water storage in profile: Low (about 5.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C/D

Minor Components

Kokomo, drained
Percent of map unit: 5 percent
Landform: Depressions, water-lain moraines, swales
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope, dip
Down-slope shape: Linear
Across-slope shape: Concave

Celina, eroded
Percent of map unit: 3 percent
Landform: Water-lain moraines, ground moraines, recessionial moraines
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Side slope, crest, head slope, nose slope,
rise
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex

Lewisburg
Percent of map unit: 1 percent
Landform: Water-lain moraines, ground moraines, recessionial moraines
Landform position (two-dimensional). Footslope, summit, backslope
Landform paosition (three-dimensional): Interfluve, rise
Down-siope shape: Convex
Across-slope shape: Linear
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Miamian, eroded
Percent of map unit: 1 percent
Landform: Water-lain moraines, ground moraines, recessionial moraines
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Side slope, crest, head slope, nose slope,
rise
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex

Ut—Udorthents-Urban land complex, gently rolling

Map Unit Setting
National map unit symbol: Smrj
Mean annual precipitation: 35 to 45 inches
Mean annual air temperature: 50 to 55 degrees F
Frost-free period: 160 to 180 days
Farmland classification: Not prime farmland

Map Unit Composition
Udorthents and similar soils: 50 percent
Urban land: 40 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udorthents

Properties and qualities
Slope: 2 to 12 percent
Depth to restrictive feature: More than 80 inches
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None

Minor Components

Areas similar to adjacent soils
Percent of map unit: 5 percent

Slopes of 12 to 55 percent
Percent of map unit: 5 percent
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Soil Information for All Uses

Soil Properties and Qualities

The Soil Properties and Qualities section includes various soil properties and qualities
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each property or quality.

Soil Physical Properties

Soil Physical Properties are measured or inferred from direct observations in the field
or laboratory. Examples of soil physical properties include percent clay, organic
matter, saturated hydraulic conductivity, available water capacity, and bulk density.

Saturated Hydraulic Conductivity (Ksat) (orient)

Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a
saturated soil transmit water. The estimates are expressed in terms of micrometers
per second. They are based on soil characteristics observed in the field, particularly
structure, porosity, and texture. Saturated hydraulic conductivity is considered in the
design of soil drainage systems and septic tank absorption fields.

For each soil layer, this attribute is actually recorded as three separate values in the
database. A low value and a high value indicate the range of this attribute for the soil
component. A "representative" value indicates the expected value of this attribute for
the component. For this soil property, only the representative value is used.

The numeric Ksat values have been grouped according to standard Ksat class limits.
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Table—Saturated Hydraulic Conductivity (Ksat) (orient)

Custom Soil Resource Report

Saturated Hydraulic Conductivity (Ksat}— Summary by Map Unit — Franklin County, Ohio (OH049)

Map unit symbol

Map unit name

Rating (micrometers
per second)

Acres in AOI

Percent of AOI

CrA

Crosby silt loam,
Southern Ohio Till
Plain, 0 to 2 percent
slopes

3.4651

CrB

Ut

Crosby silt loam,
Southern Ohio Till
Plain, 2 to 6 percent
slopes

3.4651

Udorthents-Urban land
complex, gently rolling

Totals for Area of Interest

2.0

0.3

0.1

24

85.0%

11.2%

3.8%

1 00.0%_

Rating Options—Saturated Hydraulic Conductivity (Ksat) (orient)

Units of Measure: micrometers per second

Aggregation Method: Dominant Component

Component Percent Cutoff: None Specified

Tie-break Rule: Fastest

Interpret Nulls as Zero: No

Layer Options (Horizon Aggregation Method): All Layers (Weighted Average)

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly measured,
but are inferred from observations of dynamic conditions and from soil properties.
Example soil qualities include natural drainage, and frost action. Soil features are
attributes that are not directly part of the soil. Example soil features include slope and
depth to restrictive layer. These features can greatly impact the use and management
of the soil.

Hydrologic Soil Group (orient)

Hydrologic soil groups are based on estimates of runoff potential. Soils are assigned
to one of four groups according to the rate of water infiltration when the soils are not
protected by vegetation, are thoroughly wet, and receive precipitation from long-

duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and three

dual classes (A/D, B/D, and C/D). The groups are defined as follows:
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Custom Soil Resource Report

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist
chiefly of moderately deep or deep, moderately well drained or well drained soils that
have moderately fine texture to moderately coarse texture. These soils have a
moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or soils
of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell potential,
soils that have a high water table, soils that have a claypan or clay layer at or near the
surface, and soils that are shallow over nearly impervious material. These soils have
a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is for
drained areas and the second is for undrained areas. Only the soils that in their natural
condition are in group D are assigned to dual classes.
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Custom Soil Resource Report

Table—Hydrologic Soil Group (orient)

Hydrologic Soil Group— Summary by Map Unit — Franklin County, Ohio (OH048)

Map unit symbol

l Map unit name

Rating

Acres in AOI

Percent of AOI

| CrA

CrB

ut

Totals for Area of Interest

Crosby silt loam,
Southern Ohio Till
Plain, 0 to 2 percent
slopes

Crosby silt loam,
Southern Ohio Till
Plain, 2 to 6 percent

slopes

Udorthents-Urban land

complex, gently rolling

C/D

C/iD

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher
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Rating Options—Hydrologic Soil Group (orient)

2.0

0.3

2.4 |

0.1]

85.0%
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