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Narrative




As discussed with ODOT, prior to the Preferred Alternative Verification Review (PAVR), culverts
located urder high fill' are to be increased in size. The increased size is the design size plus two
additionalsizes. This will aliow a liner with a field paved invert fo be inserted into it at a later date.
Since a liner will be installed at the high fill locations, traffic on the roadway above the culvert can
be maintaned with minimal interruption when a new culvert is installed.

Currently here are no oversized storm sewers in this section of the prbject.

On June 3, 2005, the County Engineer requested that a copy of the LD-33 form be submitted to
him at theStage 1 Review. Therefore the LD-33 form has not yet been approved by the County
Engineer. A copy of the form and calculations is aitached in the Appendix.

For this Fhase of the project the BMP's used are:

Exfiltratior trenches and vegetative ditches as described in L&D Volume 2, section 1118. The
BMP ditcl calculations show required widths.

US 23 ari the interchange at US 23 fall within FEMA flood zone A.

Hydraulicanalysis for inlet spacing, storm sewers, culverts and ditches were done using ODOT
CDSS Vesion 1.0.0.3.

The Repat is organized as follows:

AppendixA contains all the LD-35 Drainage Criteria submitted to ODOT in July 2005
AppendixB contains all the Inlet Spacing Calculations

AppendixC contains the Storm Sewer Calculations

AppendixD contains Culverts Analysis

AppendiiE contains Ditch Calculations

AppendixF contains the BMP Exfiliration Trench calculations and Ditch BMP 'calculations

AppendixG contains LD-33 Form

! (higzh is il greater than or equal to 30°)
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APPENDIX A

LD-35, Drainage Criteria




O

Form LD-35
Revised April 2005

GENERAL PROJECT INFORMATION

County Route Section
Scioto SR 823 (.00
(Attach Typical Section)
AFFECTED ROADWAYS: Route Average Daily Traffic  Rural / Urban
INTERSTATE OR OTHER /A FACILITIES SCI 823 21,200 (2008) Rural
U.S. 52,1.8, 23,
ARTERIALS AND COLLECTORS S.R. 140
Shumway-Hollow Rd
Stout Hollow Road
LOCALS
30
CLEAR ZONE

All Units are English:  Yes

PIPE POLICY:

The Pipe Policy of  ODOT
information)

will be used for this project. (See Section 1002 for additional

Ifa policy other than ODOT’s is being used, the following material types are permitted:

(Please attach a copy of the written pipe policy. In lieu of a written policy, documentation of locally funded

construction practices may be provided)

' PROJECT SPECIFIC INFORMATION AFFECTING DRAINAGE:




Section A. Roadway Culverts (Type A Conduits)

S

1.

DESIGN STORM FREQUENCY (1004.2);

a. Mainline 50 Year

b. Crossroads 25 Year

BANKFULL DESIGN No (Circle yes if at least one culvert has bankfull design) attach a
list of culverts with bankfull designs

FLOOD PLAIN CULVERT(S) NEEDED'? No (Circle yes if at least one culvert has flood
plain culverts) attach a list of culverts with flood plain culverts

DPURABILITY SERVICE LIFE 75 Year attach a list of culverts with their durability
service Iife if multiple culverts have different frequencies.

ABRASIVE SITE? Yes (Circle yes if at least one culvert has an abrasive site) attach a
list of culverts with their abrasive sife assumptions if multiple culverts are different

MAXIMUM ALLOWABLE HEADWATER FOR DESIGN STORM (1006.2):

a. 2’ below eop if drainage area >1000acres, 1° below eop if drainage area < 1000acres.
b. 2’ above crown in flat terrain, 4° above crown in a ravine.
C.

METHOD USED TO ESTIMATE DESIGN DISCHARGE (Q) (1003):

a. - U.S.G.S. Rural Equations for areas =6acres.

b. Rational Method for areas < 6 acres.
SCALE OF TOPOGRAPHIC MAPPING USED TO DELINEATE DRAINAGE AREAS (1101.1):

a. 24,000:1

C.

MANNING’S “n” USED FOR (1105.5.5):

a. Smooth pipe 0.012

b, Cormgated pipe:
220" % Vi Full flow 0.025
3x 1™ Full flow 0.025

6"x 2™ Full flow 0.025




O
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Section A. Roadway Culverts - Continued

10.

1L

12.

13.

14,

15.

16.

ENTRANCE LOSS COEFFICIENT (k,) (1105.5.6, table 1105-1):

a. Corrugated pipe: HW-4 Headwall 0.9 Full Headwall
b. Smooth Concrete pipe ™ HW-4 Headwall 0.2 Full Headwall
d. Box Shape Full Headwall __ 0.2

MINIMUM COVER (top of pipe to subgrade) FOR {1008):

a. Rigid pipe _ ODOT L&D Vol. 2 Sec. 1008.2.2

b. Flexible pipe _ODOT L&D Vol. 2 Sec. 1008.1.4
MAXIMUM COVER FOR (1008):

a. Rigid pipe ODOT L&D Vol. 2 Sec. 1008.1.4

b. Flexible pipe __ ODOT L&D Vol. 2 Sec. 1008.1.4 .

MAXIMUM ALLOWABLE CULVERT OUTLET VELOCITY (1002.2.2):

0.25

0.25

a. Bare earth channel 2fps

b. Rock channel protection __ 6-20fps

c. Use _Energy Dissapators for velocities in excess of 20 fip.s.
HEADWALL TYPE (1106.2): .

a. Hw-1.1

b. HW-2.1 or HW-2.2

CONTACT WILL BE MADE WITH COUNTY ENGINEER TO ESTABLISH:

a. Floodplain Issues

b. Farm tiles

MINIMUM PIPE SIZE (1002.3.1, Figure 1002-1) :
a. Freeway or limited access facility 157

b. Other highways 127




Section B. Storm Sewers (Type B & C Conduits)

Q L DESIGN FREQUENCY (Just Full) _ 10 YEAR (1104.4.1)
2. HYDRAULIC GRADIENT SHALL NOT EXCEED (1104.4.2):
a. 12 inches below edge of }ﬁavement for 25 year frequency storm,
b. Pavement catch basin grate or lip of inlet for__ 25 year frequency storm.
c. A point in a depressed pavement sag that would result in an impassible highWay fora 25

year frequency storm,

d. Other: See ODOT L&D Vol. 2 Sec. 1104.4.2

e. The above is based on:
i. -~ Apiperoughness “n”=__ 0.015 for pipe sizes 60" and underand 0013 for

larger sizes.

if.

3 METHOD USED TO ESTIMATE DESIGN DISCHARGE (Q) (1003):

a. Rational Method for areas under 6acres,
O b. U.S5.G.S. Rural Equations — Report 89-4126 for areas 6acres or greater.
4. COEFFICIENT OF RUNCFF “C” FOR (1101.2.3):
a. Pavement and paved shoulders 0.9
b. Berms and slopes (4:1 and flatter) 0.5
c. Berms and slopes (steeper than 4:1) _ 0.7
d. Contributing areas:
Residential __~ 0.3-0.5 Woods 0.3-04 Cultivated 0.3-0.6
5. METHOD USED TO DETERMINE TIME TO FIRST CATCH BASIN OR PAVEMENT INLET
(1101.2):
a. Overland flow plus time in ditch.
b.
Q 6. MINIMUM TIME TO (1104.4.4):
A a. Ditch catch basin 15 minutes

b. Pavement inlet or catch basin 10 minutes
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Section B. Storm Sewers (Type B & C Conduits) - Continued

7.

10.

11.

MINIMUM COVER OVER SEWERS (1104.2.1):

a. Rigid pipe:
i Type B conduit (under pavement br paved shoulder) 9” from top of pipe to bottom of
the subgrade
ii. Type C conduit (beyond pavement or paved shoulder) 18"
b. Flexible pipe:
i Type B conduit (under pavement or paved shoulder) 12”-24” from top of pipe to b(;ttom

. of the subgrade

il Type C conduit (beyond pavement or paved shoulder) 18"

DESIRABLE MINIMUM VELOCITY FOR DESIGN FLOW -3 fp.s (1104.2.1).

MAXIMUM LENGTH BETWEEN MANHOLES OR SUITABLE CLEANOQUT POINTS (1104.2.2) :

a. Under 36"diameter 300°
b. 36" - 60" diameter 500°
c. Over 60" diameter 750 to 1000’

MINIMUM PIPE SIZE UNDER PAVEMENT (1104.4.6):
a. Freeway or limited access facility  15%

b. Other highways 12>

PROCEDURE TO FOLLOW WHEN EXISTING PRIVATE DRAINS ARE CUT BY PROPOSED

SEWERS OR DITCHES: _See Section 1104.2.1 ODOT L&D Vol. 2
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Section C. Roadway Ditches

METHOD USED TO ESTIMATE DESIGN DISCHARGE (Q) (1003):

a. Rational Method with minimum Tc for areas under 6 acres.

b. U.S.G.S. Rural Equations fir areas =6 acres.

DESIGN FREQUENCY TO DETERMINE (1102.3.1 or 1102.4):

ADT >2000:

a. Depth of flow determination 10 year

b. Shear Stress determination (for protection and width of protection)
ADT <2000:

c. Depth of flow determination 5 year

d. Shear Stress determination (for protection and width of protection)

METHOD USED TO DETERMINE TIME OF FLOW TO DITCH (1 101.2):

Overland Flow

5

S

year

year

ALLOWABLE SHEAR STRESS FOR DITCH LINING (1102.3);

Permanent Ditch Protection:

a. Seed lining 0.40. psf.

b. Sod or other temporary ditch protect'ion 1.0 | psf.
c. Turf Reinforcing Mat (SS836), Type 1 200 psf.
d. . TwfReinforcing Mat (SS836), Type 2 3.00_ psf.
€. Turf Reinforcing Mat (SS836), Type 3 5.00 _ psf.
f. RCP, Type B 6 pst.

g. RCP, Type C 4 psf.

h. RCP, Type D 2 psf.

Temporary Ditch Protection (Item 670):

a. Mat, Type A 1.25  psf
b, Mat, Type B ___ 1.50  psf.
c. Mat, Type C__ 2.0 psf.
d. Mat, Type E__ 225  psf.
€. Mat, Type F 0.45__ pst.




A

O

f. Mat, Type G 1.75 _ psf.

MANNING’S “n” USED FOR (1102.3):

a. Seed lining  0.03

b. Sod, jute, or other temporary linings __ 0.04
c. Turf reinforcing mats _ 0.04

d. Tied Concrete Block Matting _ 0.021

. Rock channel protection 0.04-0.06

DITCH CONFIGURATION (1102.2):

a. Cut gection for roadway, with _18-3/4

b. Fill Section for toe of embankment, with

inch minimum depth

18

inch minimum depth
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Section C. Roadway Ditches - Continued

7.

10.

11.

TYPE OF DITCH CATCH BASIN (1102.3.4):
a. 2-2A, 2-2B, 2-3, 2-4, CB-4, CB-5, CB-8, CB-4A, CB-5A, CB-8A, CB-7

MINIMUM LONGITUDINAL SLOPE OF DITCHES IN CUT SECTIONS (1102.1):

a. : 0.5% desirable minimﬁm

b. 0.25% absolute minimum

METHOD USED TO LOCATE EXISTING FARM TILE CROSSED BY HIGHWAYS?

a. Contact with County Engineer

MINIMUM WIDTH OF DITCH LININGS (1102.3.1} :

a. Sod__ 7.5 .
b. Temporary linings 7.5 fi.
c. Turf reinforcing mats 7.5 ft.

DESIGN FREQUENCY DEPTH SHALL NOT EXCEED (1102.3.1):
a. 1’ below eop for design discharge.
b. Toe of slope ditch not to overtop ditch bank for design year.

C.




Section D. Median Ditches

( 1.  DITCH CONFIGURATIONS (1102.3):
\j a. Depressed _ 60° Median
b. Type of barrier Type Al
2. WIDTH BETWEEN PAVEMENT EDGES _Varies 14°5-3/4” to 60’ fi.
3. ALLOWABLE SHEAR STRESS FOR DITCH LINiNG (1102.3):

Permanent Ditch Protection:

a. Seed lining 0.40 psf.

i. Sod or other temporary ditch protection 1.0 psf.
j. Turf Reinforcing Mat (SS836), Type 1 2.00 psf.
k. Turf Reinforcing Mat .(SSS36), Type 2 3.00 psf.
L Turf Reinforcing Mat (SS836), Type 3 5.00 psf.

m. RCP, Type B 6 psf.

n, RCP, Type C 4 pst.
O 0. RCP, Type D 2 psf.
Temporary Ditch Protection (Item 670):
.4 Mat, Type A 1.25  psft
h. Mat, Type B 1.50  psf,
i Mat, Type C 2.0  psf,
j- Mat, Type E 2.25 psf.
k. Mat, Type F 045 psf.
L Mat, Type G 1.75  psf.
4. METHOD USED TO ESTIMATE DESIGN DISCHARGE (Q) (1 101.2):
a. Rational Method for areas < 6 acres.
b. U.S.G.S. Rural Equations for areas 26 acres.
5. CATCH BASIN SPACING WILL BE DETERMINED BY HYDRAULIC ANALYSIS USING (1102.3.4):
C) a. 5 year frequency and “n” = 0_.04 for velocity
‘ b. 10 vyear frequency and *“n” = 0.04  for depth

c. Controls:




O

i Design frequency deptil shall not exceed:

(D 1° below eop design discharge,

2
d. Catch basin spacing, depressed median, fill section;
Median Width g4' 60' 40
i Desirable malximum 12507 1000° 800°
il Absolute maxinmm 1500° 1250° 1000’

TYPE OF MEDIAN CATCH BASIN OR INLET (1102.3.4):

a. CB- 4, Inlet No. 3, Single Slope Barrier A1, Inlet No. 3, Single Slope Barrier Type C1.

MINIMUM LONGITUDINAL SLOPE OF DEPRESSED EARTH MEDIAN:

0.5% preferred minimum, 0.25% absolute mnimim,

11




Section E. Drainage for Curbed Pavements

O 1. CONTROLS FOR THE DETERMINATION OF INLET OR CATCH BASIN SPACING (1103):
a. Design storm frequency 10 year
b. Check storm frequency 50 year (for underpasses or depressed roadways where the storm

sewer is the only outlet)

c. METHOD USED TO DETERMINE TIME TO FIRST CATCH BASIN OR PAVEMENT
INLET:
i Overland Flow
ii. 10 minute minimum,
d. Maximum spread of flow into traveled lane 0 fi. (table 1103-1)
Outside lane width greater than 12 feet 4 ft.
Total allowable spread on pavement 4 ft.
e. Maximum depth of flow at curb 5 in.
f. Manning’s “n” for:
O 1. Reinforced concrete pavement 015
i Asphaltic concrete pavement 015
iii. . Paved shoulders .015
2. TYPlE OF INLET OR CATCH BASIN PROPOSED FOR (1103):
a. Continuous grades _ CB-3, CB-3A, CB-6. Inlet No.4 Type A. B, Al and B1
b.  Sags_CB-3,CB-6, Inlet No.4 Type A, B, Al and B
4. INLET LIP OF CURB OPENING INLET WILL BE DEPRESSED INCHES BELOW
NORMAL GUTTER,
a. A local depression of 1/2_ inches will be used to determine spacing of combination grate

and curb opening catch basins for a curb pavement section.

b. A local depression of 0 inches will be used to determine spacing of combination grate
and curb opening catch basins for a combination curb and gutter section.

O




O Section F. Post Construction Storm Water Management

1. THRESHOLD LIMITS  (1115):
c. Impervious surface width drained in one direction_ 30 ft.
d. Project is located within an M$4 area, Yes (Circle answer)
e More than 80% of the drained area is discharged through a storm sewer.
~ Yes (Circle answer)
f Storm water outfall is into a TMDL Regulated Stream.

Yes (Circle answer) \

A

13
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APPENDIX B

Inlet Spacing Calculations
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Friction Method
Solve For

Worksheet for SR 823 STA 582+00

Manning Formula

Normal Depth

Roughness Coefficient
Channel Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge
Restilts
Normal Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

GVF InputData

Downstream Depth
Length
Number Of Steps

0.040
0.01770
3.00
0.50
10.00
2117

0.60
6.58
12.55
12.09
0.50
0.03143
3.22
0.16
0.76
0.77

Subcritical

0.00
0.00

eVE oot R T

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Siope
Critical Slope

0.00

0.00
Infinity
Infinity

0.60

0.50

0.01770
0.03143

ft/fft

f/ft (H:V)
fuft (H:V)
ft

ft*/s

ft/it
ft/ft

11/28/2007 10:20:25 AM

Bentley Systems, Inc. Haestad Methods Solution Center

Bentley FlowMaster [08.01.066.00]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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SR 823 STA 600+75
TECHNIQUES FOR ESTIMATING FLOOD-PEAK
DISCHARGES OF RURAL, UNREGULATED STREAMS IN OHIO AREA A
U.S. GEOLOGICAL SURVEY Water Resources Investigations Report 89-4126

Values Units Definitions
1355515.00 | sQ.FT.
0.049 SQ. MI. CONTDA = Contributing Drainage Area
0.00 | sQ.FT.
0.00 % STORAGE = Storage Area
1147.00 | FT. TOTAL CHANNEL LENGTH
114.70 FT. Lo = 10% of the Distance along channel
831 | FT.  Elevy, = Elevation at point Lyq
974.95 FT. Lgs = 85% of the Distance along channel
950 | FT.  Elevgs = Elevation at point Lgs
860.25 FT. Length = Lgs - L4g
730.39 FT./MI. SLOPE = (Elev,¢-Elevgs)/Length

CFS Q= Flood-Peak Discharge
# = Frequency of Storm

16.39 CFS  =56.1(CONTDA)*"**(SLOPE)"'"*(STORAGE+1) """
35.47 CFS = 84.5(CONTDA)""*(SLOPE)"**"(STORAGE+1) %
51.58 CFS  =104(CONTDA)""**(SLOPE)"**/(STORAGE+1)****
73.89 CFS  =129(CONTDA)""*(SLOPE)"***(STORAGE+1)**"’
92.58 CFS  =148(CONTDA) “"*(SLOPE)"**"*(STORAGE+1)***°
111.19 CFS  =167(CONTDA) ""**(SLOPE)"***(STORAGE+1) %

G:\CO03\0064\Hydraulics\Calcs\phase-2\culverts\823 Flood-Peak Discharge Area 36.xls
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Project Description:

Friction Method

Solve For

Worksheet for SR 823 STA 600+75

Manning Formula
Normal Depth

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width

Discharge
Results =

Normal Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type
GVF Input Data
Downstream Depth

Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

0.040
0.07180
4.00
4.00
8.00
92.60

0.97
11.56
16.02
15.78

1.29

0.02447

8.01

1.00

1.97

1.65

Superecritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.97

1.29

0.07180
0.02447

ft/ft

it (H:V)
ft/ft (H:V)
ft

ft¥/s

ﬂz

ft/ft
ft/s

11/28/2007 10:26:53 AM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page

Bentley FlowMaster [08.01.066.00]
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Worksheet for SR 823 STA 610+39

Friction Method Manning Formula

Solve For Normal Depth

nputData

Roughness Coefficient 0.040

Channel Slope 0.11800 fut

Left Side Slope 200 fuft (H:V)

Right Side Slope 2.00 i/t (H:V)

Bottom Width 8.00 ft

Discharge 18.10 ft¥/s

Results

Normal Depth 0.35 ft

Flow Area 3.05 ft2

Wetted Perimeter 9,57 ft

Top Width 9.40 ft

Critical Depth 0.52 it

Critical Slope 0.03108 f/it

Velocity 5.94 /s

Velocity Head 0.55 ft

Specific Energy 0.90 ft

Froude Number 1.84

Flow Type Supereritical

(GVF InpitData’ 1

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data |

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity  ft/s

Upstream Velocity Infinity  ft/s

Normal Depth 035 ft

Critical Depth 0.52 1t

Channel Slope 0.11800 f/ft

Critical Slope 0.03108 fuft
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]
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SR 823 STA 617+51
TECHNIQUES FOR ESTIMATING FLOOD-PEAK
DISCHARGES OF RURAL, UNREGULATED STREAMS IN OHIO AREA A
U.S. GEOLOGICAL SURVEY Water Resources Investigations Report 89-4126

Values Units Definitions
344871.00 | SQ.FT.
0.012 SQ. MI. CONTDA = Contributing Drainage Area
0.00 | sa.FT.
0.00 % STORAGE = Storage Area
510.00 | FT. TOTAL CHANNEL LENGTH
51.00 FT. L4o = 10% of the Distance along channel
885 | FT.  Elevy = Elevation at point Ly,
433.50 FT. Lgs = 85% of the Distance along channel
980 | FT.  Elevgs = Elevation at point Lgs
382.50 FT. Length =Lgs - Ly
1311.37 FT./MI. SLOPE = (Elevyy-Elevgs)/Length

CFS Qg = Flood-Peak Discharge
# = Frequency of Storm

622 CFS  =56.1(CONTDA) “"**(SLOPE)*""*(STORAGE+1)**"
14.09 CFS = 84.5(CONTDA) ""*(SLOPE)"?*'(STORAGE+1)*322
20.91 CFS  =104(CONTDA)“"*(SLOPE)***(STORAGE+1)"*
30.47 CFS  =129(CONTDA)“"*(SLOPE)****(STORAGE+1)"*¥
38.61 CFS  =148(CONTDA)""*'(SLOPE)"**(STORAGE+1)?**
46.68 CFS  =167(CONTDA) “’*(SLOPE)*?**(STORAGE+1)"

G:\CO03\0064\Hydraulics\Calcs\phase-2\culverts\823 Flood-Peak Discharge Area 37.xls
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Project Description

Friction Method

Solve For
InputData
Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width
Discharge
Restits
Normal Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

Worksheet for SR 823 STA 617+51

Manning Formula

Normal Depth

0.040
0.14500
4.00
4.00
8.00
38.60

0.50
4.95
12.09
11.96
0.78
0.02798
7.80
0.95
1.44
214

Supercritical

GVFInputData

Downstream Depth
Length
Number Of Steps

0.00
0.00

GVF OutputData |

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

0.00

0.00
Infinity
Infinity

0.50

0.78

0.14500
0.02798

ft/ft

R (H:\)
/it (H:V)
ft

ft¥/s

11/28/2007 10:29:46 AM

Bentley Systems, Inc. Haestad Methods Solution Center

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Bentley FlowMaster [08.01.066.00]
Page 1 of 1
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SR 823 STA 623+01.17
TECHNIQUES FOR ESTIMATING FLOOD-PEAK
DISCHARGES OF RURAL, UNREGULATED STREAMS IN OHIO AREA A
U.S. GEOLOGICAL SURVEY Water Resources Investigations Report 89-4126

Values Units  Definitions
~ 648836.00 | sQ.FT.
0.023 SQ. Ml.  CONTDA = Contributing Drainage Area
0.00 | sQ.FT.
0.00 % STORAGE = Storage Area
738.00 | FT. TOTAL CHANNEL LENGTH
73.80 FT. L4o = 10% of the Distance along channel
850 | FT.  Elevyo = Elevation at point L4
627.30 FT. Lgs = 85% of the Distance along channel
970 | FT.  Elevgs = Elevation at point Lgs
553.50 FT. Length = Lgs - Lyg
1144.72 FT./MI. SLOPE = (Elev-Elevgs)/Length

CFS Qg = Flood-Peak Discharge
# = Frequency of Storm

9.95 CFS  =56.1(CONTDA) *"**(SLOPE)"""*(STORAGE+1) %"
22.23 CFS  =84.5(CONTDA) *"**(SLOPE)"*'(STORAGE+1) "
32.78 CFS  =104(CONTDA) *"**(SLOPE)***/(STORAGE+1)***
47.52 CFS  =129(CONTDA) " *(SLOPE)***(STORAGE+1)***
60.00 CFS  =148(CONTDA)""*'(SLOPE)"?"*(STORAGE+1) "%
72.41 CFS  =167(CONTDA)""**(SLOPE)***(STORAGE+1)"**

G:\CO03\0064\Hydraulics\Calcs\phase-2\culverts\823 Flood-Peak Discharge Area 34.xls
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Project Description

Friction Method

Manning Formula

Worksheet for SR 823 STA 623+01

Solve For Normal Depth

Inplit Data”

Roughness Coefficient 0.040
Channel Slope 0.07500 ft/it
Left Side Slope 2.00 ftft (H:V)
Right Side Slope 2.00 ftft (H:V)
Bottom Width 8.00 ft
Discharge 58.06 ft3/s
Results’

Normal Depth 0.79 ft
Flow Area 7.56 ft2
Wetted Perimeter 11.53 ft
Top Width 11.16
Critical Depth 1.07 ft
Critical Slope 0.02562 i/t
Velocity 7.68 ft/s
Velocity Head 092 +#
Specific Energy 1.71
Froude Number 1.65

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00
Length 0.00 it
Number Of Steps 0
v Cutput Data

Upstream Depth 0.00 1t
Profile Description

Profile Headloss 000 1t
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.79
Critical Depth 1.07
Channel Slope 0.07500 ft/ft
Critical Slope 0.02562 ft/ft

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]

11/28/2007 10:46:24 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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Qs

Q400

SR 823 STA 635+86.00

TECHNIQUES FOR ESTIMATING FLOOD-PEAK

DISCHARGES OF RURAL, UNREGULATED STREAMS IN OHIO AREA A
U.S. GEOLOGICAL SURVEY Water Resources Investigations Report 89-4126

Values

17002412.00

0.061

0.00

0.00

1340.00

134.00

790

1139.00

1000

1005.00
1103.28

21.01

46.26

67.83

97.88

12317

148.44

G:\C0O03\0064\Hydraulics\Calcs\phase-2\culverts\823 Flood-Peak Discharge Area 40.xls

Units

| sQ.FT.
SQ. M.
| sa.FT.

%
FT.
FT.
FT.
FT.
FT.
FT.

FT./ML.
CFS

CFS

CFs

CFS

CFs

CFS

CFS

Definitions
CONTDA = Contributing Drainage Area

STORAGE = Storage Area

TOTAL CHANNEL LENGTH

Lo = 10% of the Distance along channel
Elev,, = Elevation at point L4

Lgs = 85% of the Distance along channel
Elevgs = Elevation at point Lgs

Length =Lgs - Lqg

SLOPE = (Elevqg-Elevgs)/Length

Q. = Flood-Peak Discharge
# = Frequency of Storm

= 56.1(CONTDA) *"**(SLOPE)""*(STORAGE+1) 2%
= 84.5(CONTDA) *"**(SLOPE)***'(STORAGE+1) **?2
= 104(CONTDA) *"**(SLOPE)***(STORAGE+1)****
= 129(CONTDA) *"*(SLOPE)"**(STORAGE+1)***’
= 148(CONTDA) *"*’(SLOPE)**"*(STORAGE+1) ***

= 167(CONTDA) *"**(SLOPE)"***(STORAGE+1) ****
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Project Description

Friction Method

Manning Formula

Worksheet for SR 823 STA 635+86

Solve For Normal Depth

inputData

Roughness Coefficient 0.040

Channel Slope 0.04560 fi/ft

Left Side Slope 3.00  fft (H:V)

Right Side Slope 3.00 ft/ft (H:V)

Bottom Width 8.00 ft

Discharge 123.20 ft3/s

Results

Normal Depth 1.32 #

Flow Area 15.86 f2

Wetted Perimeter 16.38 1t

Top Width 15.95 ft

Critical Depth 1.58 1t

Critical Slope 0.02310 i/t

Velocity 777 fis

Velocity Head 0.94

Specific Energy 226 ft

Froude Number 1.37

Flow Type Supercritical

GVF InputData

Downstream Depth 0.00

Length 0.00 1t

Number Of Steps 0

GVF OutputData

Upstream Depth 0.00 +#t

Profile Description

Profile Headloss 0.00 #t

Downstream Velocity Infinity  ft/s

Upstream Velocity Infinity  ft/s

Normal Depth 1.32 ft

Critical Depth 1.58 ft

Channel Slope 0.04560 ft/ft

Critical Slope 0.02310 vt
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]

11/28/2007 10:49:16 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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Q,
Qs
Qso
Qzs
Qso

Q1!2!(]

SR 823 STA 658+79.00

TECHNIQUES FOR ESTIMATING FLOOD-PEAK

DISCHARGES OF RURAL, UNREGULATED STREAMS IN OHIO AREA A
U.S. GEOLOGICAL SURVEY Water Resources Investigations Report 89-4126

Values Units
2934678.00 | SQ.FT.
0.105 SQ. M.
0.00 | sQ.FT.
0.00 %
1692.00 | FT.
169.20 FT.
732 | FT.
1438.20 FT.
987 | FT.
1269.00 FT.
1060.99 FT./MI.
CFs
31.98 CFS
69.77 CFsS
101.94 CFS
146.66 CFS
184.18 CFS
221.77 CFS

G:\CO03\0064\Hydraulics\Calcs\phase-2\culverts\823 Flood-Peak Discharge Area 43.xls

Definitions
CONTDA = Contributing Drainage Area

STORAGE = Storage Area

TOTAL CHANNEL LENGTH

L1 = 10% of the Distance along channel
Elev,, = Elevation at point Lq

Lgs = 85% of the Distance along channel
Elevgs = Elevation at point Lgs

Length = Lgs - Ly

SLOPE = (Elevys-Elevgs)/Length

Q; = Flood-Peak Discharge
# = Frequency of Storm

= 56.1(CONTDA) *"**(SLOPE)*""*(STORAGE+1) %"
= 84.5(CONTDA) *"**(SLOPE)"**'(STORAGE+1) ****
= 104(CONTDA) ""*(SLOPE)***(STORAGE+1)***
= 129(CONTDA) ""**(SLOPE)***( STORAGE+1) ***
= 148(CONTDA) ""*’(SLOPE)"*"*(STORAGE+1) **%*

= 167(CONTDA) *"*(SLOPE)****(STORAGE+1)****
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Project Description

Friction Method

Solve For
InputData

Roughness Coefficient
Channel Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge
Results
Normal Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type
GVF Input Data.

Downstream Depth
Length
Number Of Steps

(GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Worksheet for SR 823 STA 658+79

Manning Formula

Normal Depth

0.040
0.06600
4.00
4.00
8.00
1562.94

1.29
17.03
18.66
18.34

1.69

0.02276

8.98

1.25

2.55

1.64

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

1.29

1.69

0.06600
0.02276

ft/ft

f/ft (H:V)
f/ft (H:V)
ft

ft¥/s

ﬂz

ft/ft
fi/s

ft/ft
/it

11/28/2007 10:50:25 AM

Bentley Systems, Inc. Haestad Methods Solution Center

Bentley FlowMaster [08.01.066.00]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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SR 823 STA 672+93.00

TECHNIQUES FOR ESTIMATING FLOOD-PEAK

DISCHARGES OF RURAL, UNREGULATED STREAMS IN OHIO AREA A
U.S. GEOLOGICAL SURVEY Water Resources Investigations Report 89-4126

Values Units
| 755758.00 | SQ.FT.
0.027 SQ. Ml.
| 0.00 | sQ.FT.
0.00 %
| 737.00 | FT.
73.70 FT.
B 857 | FT.
626.45 FT.
| 1050 | FT.
552.75 FT:
1843.58 FT./MI.
CFS
Q, 12.17 CFS
Qs 27.77 CFS
Qqo 41.38 CFS
Qs 60.52 CFS
Qso 76.82 CFS
Qi00 93.08 CFS

G:\CO03\0064\Hydraulics\Calcs\phase-2\culverts\823 Flood-Peak Discharge Area 38.xls

Definitions
CONTDA = Contributing Drainage Area

STORAGE = Storage Area

TOTAL CHANNEL LENGTH

L1o = 10% of the Distance along channel
Elev,, = Elevation at point Lo

Lgs = 85% of the Distance along channel
Elevgs = Elevation at point Lgs

Length = Lgs - Ly

SLOPE = (Elevyg-Elevgs)/Length

Qy = Flood-Peak Discharge
# = Frequency of Storm

= 56.1(CONTDA) *"**(SLOPE)*""*(STORAGE+1) %"’
= 84.5(CONTDA) ""**(SLOPE)***'(STORAGE+1) ***
= 104(CONTDA) *"*(SLOPE)****(STORAGE+1) %
= 129(CONTDA) *"*(SLOPE)"**/(STORAGE+1)***
= 148(CONTDA) *"*"(SLOPE)"*"*(STORAGE+1)**°

= 167(CONTDA) *"**(SLOPE)****(STORAGE+1) %%
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Worksheet for SR 823 STA 672+93

Project Description .~

Friction Method Manning Formula

Solve For Normal Depth

InputData

Roughness Coefficient 0.040

Channel Slope 0.10400 ft/ft

Left Side Slope 3.00 ft/it (H:V)

Right Side Slope 3.00 ft/it (H:V)

Bottom Width 8.00 ft

Discharge 76.80 ft3/s

Resuis’ "

Normal Depth 0.82 ft

Flow Area 8.55 {2

Wetted Perimeter 13.17

Top Width 12.91

Critical Depth 1.21

Critical Slope 0.02477 i/t

Velocity 8.98 fi/s

Velocity Head 125 #t

Specific Energy 207 #t

Froude Number 1.94

Flow Type Superecritical

GVEInputData

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

Upstream Depth 0.00 1t

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity  ft/s

Upstream Velocity Infinity  ft/s

Normal Depth 0.82

Critical Depth 1.21

Channel Slope . 0.10400 fvft

Critical Slope 0.02477  ft/ft
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]

11/28/2007 10:55:45 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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Q,

Qs

Q;s
QSO

Q1 00

SR 823 STA 699+51.00

TECHNIQUES FOR ESTIMATING FLOOD-PEAK
DISCHARGES OF RURAL, UNREGULATED STREAMS IN OHIO AREA A
U.S. GEOLOGICAL SURVEY Water Resources Investigations Report 89-4126

Values

Units

Definitions

[ 86485800 | sa.FT.

0.031 SQ. Ml. CONTDA = Contributing Drainage Area
| 0.00 | sQ.FT.
0.00 % STORAGE = Storage Area
| 840.00 | FT. TOTAL CHANNEL LENGTH
84.00 FT. L4 = 10% of the Distance along channel
| 790 | FT.  Elevy = Elevation at point Lyg
714.00 FT. Lgs = 85% of the Distance along channel
| 985 | FT.  Elevgs = Elevation at point Lgs
630.00 FT. Length=Lgs- L
1634.29 FT/MI. SLOPE = (Elevyo-Elevgs)/Length
CFS Qg = Flood-Peak Discharge
# = Frequency of Storm
13.25 CFS  =56.1(CONTDA) “"**(SLOPE)"""*(STORAGE+1)%*’
30.00 CFS  =84.5(CONTDA) *"**(SLOPE)***"(STORAGE+1) %%
44.54 CFS = 104(CONTDA) *"*(SLOPE)****(STORAGE+1)"**
64.95 CFS  =129(CONTDA)*"*°(SLOPE)***(STORAGE+1) "
82.29 CFS  =148(CONTDA) *"*"(SLOPE)**"%(STORAGE+1)°**®
99.59 CFS  =167(CONTDA) *"**(SLOPE)****(STORAGE+1)?*%

G:\CO03\0064\Hydraulics\Calcs\phase-2\culverts\823 Flood-Peak Discharge Area 44.xls
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Roughness Coefficient 0.040
Channel Slope 0.08700
Left Side Slope 3.00
Right Side Slope 3.00
Bottom Width 8.00
Discharge 82.30
Resufts /0

Normal Depth 0.89
Flow Area 9.54
Wetted Perimeter 13.65
Top Width 13.36
Critical Depth 1.26
Critical Slope 0.02451
Velocity 8.63
Velocity Head 1.16
Specific Energy 2.05
Froude Number 1.80
Flow Type Superecritical

GVF Input Data -

Downstream Depth 0.00
Length 0.00
Number Of Steps 0
GVFOutputData |

Upstream Depth 0.00
Profile Description

Profile Headloss 0.00
Downstream Velocity Infinity
Upstream Velocity Infinity
Normal Depth 0.89
Critical Depth 1.26
Channel Slope 0.08700
Critical Slope 0.02451

Worksheet for SR 823 STA 699+51

ftiit
f/ft (H:V)
fft (H:V)
ft

fttfs

ft!

ft/ft
fi/s

ft/ft
ft/ft

Bentley Systems, Inc. Haestad Methods Solution Center

Bentley FlowMaster [08.01.066.00]
11/28/2007 10:56:57 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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SR823 STA. 723+50
TECHNIQUES FOR ESTIMATING FLOOD-PEAK
DISCHARGES OF RURAL, UNREGULATED STREAMS IN OHIO AREA A
U.S. GEOLOGICAL SURVEY Water Resources Investigations Report 89-4126

Values Units  Definitions
| 1148333.00 | SQ.FT.
0.041 SQ. Ml. CONTDA = Contributing Drainage Area
| 0.00 | sQ.FT.
0.00 % STORAGE = Storage Area
| 2750.00 | FT. TOTAL CHANNEL LENGTH
275.00 FT. Lo = 10% of the Distance along channel
| 778 | FT.  Elevy = Elevation at point Lyq
2337.50 FT. Lgs = 85% of the Distance along channel
| 926 | FT.  Elevgs = Elevation at point Lgs
2062.50 FT. Length=Lg-Ly
378.88 FT./MI. SLOPE = (Elev,o-Elevgs)/Length

CFS Qg = Flood-Peak Discharge
# = Frequency of Storm

12.86 CFS  =56.1(CONTDA)*"**(SLOPE)"""*(STORAGE+1)"2"

27.01 CFS  =84.5(CONTDA)*"**(SLOPE)"**'(STORAGE+1) %

38.72 CFS  =104(CONTDA)""*(SLOPE)"***(STORAGE+1) "

54.77 CFS  =129(CONTDA) *"*(SLOPE)"**(STORAGE+1)"*%

68.13 CFS  =148(CONTDA) " "*"(SLOPE)"**(STORAGE+1) "

81.35 CFS  =167(CONTDA)""**(SLOPE)"***(STORAGE+1) 3%
105.755 CFS  =1.3 Qqq

G:\CO03\0064\Hydraulics\Calcs\phase-2\culverts\823 Flood-Peak Discharge Area 98.xls
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Worksheet for SR 823 STA 723+50

Friction Method
Solve For

Manning Formula

Normal Depth

Roughness Coefficient 0.040

Channel Slope 0.02000 ft/ft

Left Side Slope 200 ft/ft (H:V)
Right Side Slope 3.00 ft/ft (H:V)
Bottom Width 10.00
Discharge 68.13 ft¥/s
Normal Depth 110 #

Flow Area 14.09 {2
Wetted Perimeter 15.96 ft

Top Width 15.52 ft

Critical Depth 1.03 ft
Critical Slope 0.02544  ft/ft
Velocity 4.83 ft/s
Velocity Head 0.36 ft
Specific Energy 147 #
Froude Number 0.89

Flow Type Suberitical

Downstream Depth 0.00 +t

Length 0.00 ft
Number Of Steps 0

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  fi/s
Normal Depth 1.10 ft
Critical Depth 1.03
Channel Slope 0.02000 ft/ft
Critical Slope 0.02544  ft/ft

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]

11/28/2007 10:58:33 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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SR 823 STA 749+33.00
TECHNIQUES FOR ESTIMATING FLOOD-PEAK
DISCHARGES OF RURAL, UNREGULATED STREAMS IN OHIO AREA A
U.S. GEOLOGICAL SURVEY Water Resources Investigations Report 89-4126

- Values Units Definitions
1206153.00 | SQ.FT.
0.043 SQ. MI. CONTDA = Contributing Drainage Area
0.00 | SQ.FT.
0.00 % STORAGE = Storage Area
1000.00 | FT. TOTAL CHANNEL LENGTH
100.00 FT. Lo = 10% of the Distance along channel
823 | FT.  Elevy = Elevation at point Ly
850.00 FT. Lgs = 85% of the Distance along channel
1013 | FT.  Elevgs = Elevation at point Lgs
750.00 FT. Length = Lgs - Lqg
1337.60 FT./MI. SLOPE = (Elev,o-Elevgs)/Length

CFS Qg = Flood-Peak Discharge
# = Frequency of Storm

16.60 CFS  =56.1(CONTDA) “"*(SLOPE)"""*(STORAGE+1)*?*’
37.06 CFS  =84.5(CONTDA)*"**(SLOPE)"**'(STORAGE+1) "%
54.68 CFS  =104(CONTDA) “"*SLOPE)***(STORAGE+1) %%
79.32 CFS  =129(CONTDA) “"*(SLOPE)"***(STORAGE+1)"*’
100.16 CFS  =148(CONTDA) “"*(SLOPE)"?"*(STORAGE+1) %%
120.96 CFS  =167(CONTDA) ""**(SLOPE)****(STORAGE+1)***3

G:\CO03\0064\Hydraulics\Calcs\phase-2\culverts\823 Flood-Peak Discharge Area 47 .xls

192



Worksheet for SR 823 STA 749+33

Friction Method Manning Formula

Solve For Normal Depth

Roughness Coefficient 0.040

Channel Slope 0.05000 fuft

Left Side Slope 3.00 ftfft (H:V)

Right Side Slope 3.00 ft/ft (H:V)

Bottom Width 8.00 it

Discharge 100.20 fi3/s

Resuits .

Normal Depth 1.16 ft

Flow Area 13.27 ft2

Wetted Perimeter 16.32

Top Width 14.94

Critical Depth 1.41

Critical Slope 0.02381  fi/ft

Velocity 755 ft/s

Velocity Head 0.89 ft

Specific Energy 2.04 ft

Froude Number 1.41

Flow Type Supercritical

GVFinpitData |\

Downstream Depth 0.00

Length 0.00 it

Number Of Steps 0

e

(GVE Outpu

Upstream Depth 0.00 it

Profile Description

Profile Headloss 0.00 1t

Downstream Velocity Infinity  f/s

Upstream Velocity Infinity  ft/s

Normal Depth 1.16 ft

Critical Depth 1.41 ft

Channel Slope 0.05000 fi/ft

Critical Slope 0.02381 ft/ft
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]

11/28/2007 11:00:24 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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SR823 STA. 761+44.84
TECHNIQUES FOR ESTIMATING FLOOD-PEAK
DISCHARGES OF RURAL, UNREGULATED STREAMS IN OHIO AREA A
U.S. GEOLOGICAL SURVEY Water Resources Investigations Report 89-4126

Values Units Definitions
368858.00 | sQ.FT.
0.013 SQ. MI. CONTDA = Contributing Drainage Area
0.00 | sQ.FT.
0.00 % STORAGE = Storage Area
589.00 | FT. TOTAL CHANNEL LENGTH
58.90 FT. L4 = 10% of the Distance along channel
877 | FT.  Elevy = Elevation at point Ly,
500.65 FT.  Lgs=85% of the Distance along channel
1010 | FT. Elevys = Elevation at point Lgs
1027.43 FT. Length = Lgs - Lyg
683.49 FT./MI. SLOPE = (Elev,s-Elevgs)/Length

CFS Q= Flood-Peak Discharge
# = Frequency of Storm

5.86 CFS  =56.1(CONTDA)""**(SLOPE)"""*(STORAGE+1) 2%
12.85 CFS = 84.5(CONTDA) ™ (SLOPE)*#(STORAGE1)**%
18.78 CFS  =104(CONTDA)""*(SLOPE)***/(STORAGE+1)"3%°
27.00 CFS  =129(CONTDA)""*(SLOPE)"**(STORAGE+1)"*¥
33.94 CFS  =148(CONTDA) “"*'(SLOPE)"**"*(STORAGE+1) **°
40.79 CFS  =167(CONTDA) “"*(SLOPE)"***(STORAGE+1) 3"

G:\CO03\0064\Hydraulics\Calcs\phase-2\culverts\B23 Flood-Peak Discharge Area 99.xls
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Project Desciipion

e

Friction Method

Solve For

Input Data.

Roughness Coefficient
Channel Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge
GRS
Normal Depth
Flow Area
Wetted Perimeter
Top Width

Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data
Downstream Depth

Length
Number Of Steps

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

utData

Worksheet for SR 823 STA 761+44.84

Manning Formula

Normal Depth

Supercritical

0.040
0.08400
2.00
2.00
10.00
42.35

0.56
6.25
12.51
12.25
0.78
0.02742
6.77
0.71
1.28
1.67

0.00
0.00

0.00

0.00
Infinity
Infinity

0.56

0.78

0.08400
0.02742

ft/ft

ft/ft (H:V)
fUft (H:V)
ft

ft¥s

ﬂl

ft/ft
ft/s

ft/s
ft/s

fu/it
fu/ft

11/28/2007 11:01:40 AM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Bentley FlowMaster [08.01.066.00]
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SR 823 STA 766+00.00
TECHNIQUES FOR ESTIMATING FLOOD-PEAK
DISCHARGES OF RURAL, UNREGULATED STREAMS IN OHIO AREA A
U.S. GEOLOGICAL SURVEY Water Resources Investigations Report 89-4126

Values Units Definitions
485212.00 | SQ.FT.
0.017 SQ. MI. CONTDA = Contributing Drainage Area
QIO SQ. FT.
0.00 % STORAGE = Storage Area
960.00 | FT. TOTAL CHANNEL LENGTH
96.00 FT. Lo = 10% of the Distance along channel
880 | FT.  Elevy = Elevation at point Ly,
816.00 FT. Lgs = 85% of the Distance along channel
1051 | FT.  Elevgs = Elevation at point Lgs
720.00 FT. Length = Lgs - L4
1254.00 FT./MI. SLOPE = (Elev,g-Elevgs)/Length

CFS Q= Flood-Peak Discharge
# = Frequency of Storm

8.06 CFS  =56.1(CONTDA) *"®*(SLOPE)"""*(STORAGE+1)%?*"
18.14 CFS  =84.5(CONTDA) *"**(SLOPE)***'(STORAGE+1)?3?
26.85 CFS  =104(CONTDA)“"*(SLOPE)***(STORAGE+1) 3%
39.03 CFS  =129(CONTDA) “"*(SLOPE)"**(STORAGE+1)*3*
49.38 CFS  =148(CONTDA)*"*(SLOPE)***(STORAGE+1)"**°
59.66 CFS  =167(CONTDA) *"**(SLOPE)****(STORAGE+1)?%?

G:\CO03\0064\Hydraulics\Calcs\phase-2\culverts\823 Flood-Peak Discharge Area 50.xls

203



Project Description

Friction Method

Manning Formula

Worksheet for SR 823 STA 766+00

Solve For Normal Depth

Roughness Coefficient 0.040
Channel Slope 0.11000 fvft
Left Side Slope 3.00 ft/ft (H:V)
Right Side Slope 3.00 ft/ft (H:V)
Bottom Width 8.00 ft
Discharge 49.40 ft3s
Normal Depth 063 it
Flow Area 6.21 ft?
Wetted Perimeter 11.97
Top Width 1177 #t
Critical Depth 094 it
Critical Slope 0.02652  ft/ft
Velocity 7.95 /s
Velocity Head 098 +#t
Specific Energy 161 f
Froude Number 1.93

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GE Cutputbaia

Upstream Depth 0.00. ft
Profile Description

Profile Headloss 0.00 f#t
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.63 ft
Critical Depth 0.94 it
Channel Siope 0.11000 fu/ft
Critical Slope 0.02652 fu/ft

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]

11/28/2007 11:03:21 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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SR 823 STA 771+00.00
TECHNIQUES FOR ESTIMATING FLOOD-PEAK
DISCHARGES OF RURAL, UNREGULATED STREAMS IN OHIO AREA A
U.S. GEOLOGICAL SURVEY Water Resources Investigations Report 89-4126

Values Units Definitions
806664.00 | sQ.FT.
0.029 SQ. MIl. CONTDA = Contributing Drainage Area
0.00 | sQ.FT.
0.00 % STORAGE = Storage Area
684.00 | FT. TOTAL CHANNEL LENGTH
68.40 FT. Ly = 10% of the Distance along channel
850 | FT.  Elevy, = Elevation at point Lyq
581.40 FT. Lgs = 85% of the Distance along channel
1030 | FT. Elevgs = Elevation at point Lgs
513.00 FT. Length=Lgs-Lyg
1852.63 FT.MI. SLOPE = (Elev,y-Elevgs)/Length

CFS Qg = Flood-Peak Discharge
# = Frequency of Storm

12.82 CFS  =56.1(CONTDA) “"*3(SLOPE)"""*(STORAGE+1) %%
29.23 CFS  =84.5(CONTDA) *"*(SLOPE)***'(STORAGE+1) %%
43.54 CFS  =104(CONTDA) *"*(SLOPE)"**(STORAGE+1) %
63.67 CFS  =129(CONTDA) *"*(SLOPE)"***(STORAGE+1) %3
80.81 CFS  =148(CONTDA)"“"*'(SLOPE)"*"*(STORAGE+1)
97.92 CFS  =167(CONTDA) ""**(SLOPE)"***(STORAGE+1)?%

G:\CO03\0064\Hydraulics\Calcs\phase-2\culverts\823 Flood-Peak Discharge Area 51.xls

209



Project Description

Friction Method Manning Formula
Solve For Normal Depth
InpitData

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width

Discharge
Results.

Normal Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type Supercritical

GVF Input Data
Downstream Depth

Length

Number Of Steps

GVF OutputData .
Upstream Depth

Profile Description

Profile Headloss

Downstream Velocity

Upstream Velocity

Normal Depth

Critical Depth

Channel Slope
Critical Slope

0.040
0.07100
3.00
3.00
8.00
80.80

0.94
10.11
13.92
13.61

1.25

0.02458

7.99

0.99

1.93

1.64

0.00
0.00

0.00

0.00
Infinity
Infinity

0.94

1.25

0.07100
0.02458

Worksheet for SR 823 STA 771+00

fi/ft

Uit (H:V)
/it (H:V)
ft

ft*/s

ftZ

ft/ft
ft/s

ft/it
ft/ft

Bentley Systems, Inc. Haestad Methods Solution Center

Bentley FlowMaster [08.01.066.00]
11/28/2007 11:04:26 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Qs
Q1o
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Qso

Q‘IUO

BLUE RUN ROAD, CR29, 19+75.00
TECHNIQUES FOR ESTIMATING FLOOD-PEAK
DISCHARGES OF RURAL, UNREGULATED STREAMS IN OHIO AREA A
U.S. GEOLOGICAL SURVEY Water Resources Investigations Report 89-4126

Values Units Definitions
1394755.00 | SQ.FT.
0.050 SQ. M. CONTDA = Contributing Drainage Area
0.00 | SQ.FT.
0.00 % STORAGE = Storage Area
2000.00 | FT. TOTAL CHANNEL LENGTH
200.00 FT. L1 = 10% of the Distance along channel
814 | FT.  Elevy, = Elevation at point Lyq
1700.00 FT. Lss = 85% of the Distance along channel
869 | FT.  Elevgs = Elevation at point Lgs
1500.00 FT. Length = Lgs - Lyg
193.74 FT./MI. SLOPE = (Elev,o-Elevgs)/Length

CFS Qg = Flood-Peak Discharge
# = Frequency of Storm

13.34 CFS  =56.1(CONTDA) *"**(SLOPE)*""*(STORAGE+1) %2
27.04 CFS  =84.5(CONTDA) ""*(SLOPE)***"(STORAGE+1) %
3814 CFS  =104(CONTDA)*"*(SLOPE)"**(STORAGE+1)***
53.19 CFS  =129(CONTDA) “-7“(31_6PE)““(STORAGE+1)*’-3‘”
65.59 CFS  =148(CONTDA)""*(SLOPE)"*"*(STORAGE+1)***
77.84 CFS  =167(CONTDA)""**(SLOPE)"***(STORAGE+1)****

G:\CO03\0064\Hydraulics\Calcs\phase-2\culverts\823 Flood-Peak Discharge Area 102.xls
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Worksheet for BLUE RUN 19+75

Project Description. -

Friction Method Manning Formula
Solve For Normal Depth

Roughness Coefficient 0.040
Channel Slope 0.00960 ftfft
Left Side Slope 2,00 fft (H:V)
Right Side Slope 2.00 ft/ft (H:V)
Bottom Width 5.00 it
Discharge 38.14  ft¥s
Resits
Normal Depth 1.38 #t
Flow Area 10.76 2
Wetted Perimeter 1119 #
Top Width 10.54 ft
Critical Depth 1.05 #
Critical Slope 0.02681 ft/ft
Velocity 3.54 /s
Velocity Head 0.20 1t
Specific Energy 1.58 1t
Froude Number 0.62
Flow Type Subcritical
GVF InputData :
Downstream Depth 0.00 ft
Length 0.00 1t
Number Of Steps 0
GVEOuip 2 :
Upstream Depth 0.00 #t
Profile Description
Profile Headloss 0.00 1t
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s )
Normal Depth 1.38 1t
Critical Depth 1.05
Channel Slope 0.00960 fi/ft
Critical Slope 0.02681 ft/ft
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00]
11/28/2007 11:07:27 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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MORRIS LANE BLUE RUN (CR 54) STA. 28+00
TECHNIQUES FOR ESTIMATING FLOOD-PEAK
DISCHARGES OF RURAL, UNREGULATED STREAMS IN OHIO AREA A
U.S. GEOLOGICAL SURVEY Water Resources Investigations Report 89-4126

Values Units
[T 159211800 | sQ.FT.
0.057 SQ. Ml.
| 0.00 | sa.FT.
0.00 %
[ 346864 | FT.
346 .86 FT.
| 742 | FT.
2948.34 FT.
| 865 | FT.
2601.48 FT.
249.28 FT./MI,
CFS
Q; 15.45 CFS
Qs 31.65 CFS
Qq 44.87 CFS
Qs 62.87 CFS
Qs 77.73 CFS
Qo0 92.44 CFS

G:\CO03\0064\Hydraulics\Calcs\phase-2\culverts\823 Flood-Peak Discharge Area 100.xls

Definitions
CONTDA = Contributing Drainage Area

STORAGE = Storage Area

TOTAL CHANNEL LENGTH

Lo = 10% of the Distance along channel
Elev,q = Elevation at point L4

Lgs = 85% of the Distance along channel
Elevgs = Elevation at point Lg;

Length = Lgs - L4g

SLOPE = (Elev4y-Elevgs)/Length

Qq = Flood-Peak Discharge
# = Frequency of Storm

= 56.1(CONTDA) *"*(SLOPE)""™*(STORAGE+1) **"’
= 84.5(CONTDA) *"**(SLOPE)"**'(STORAGE+1) **#?
= 104(CONTDA) ""**(SLOPE)***(STORAGE+1) %%
=129(CONTDA) ""**(SLOPE)***(STORAGE+1) **
= 148(CONTDA) “"*"(SLOPE)**"*(STORAGE+1) ****

= 167(CONTDA) ""**(SLOPE)****(STORAGE+1) ****
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Friction Method
Solve For

Worksheet for MORRIS LANE BLUE RUN 28+00

Manning Formula
Normal Depth

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width
Discharge

Normal Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.040
0.03200
2.00
2.00
6.00
44.87

1.01
8.05
10.50
10.02
1.06
0.02632
5:5T
0.48
1.49
1.10
Supercritical

GVF InputData

Downstream Depth
Length
Number Of Steps

GVF OutputData

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

0.00
0.00

0.00

0.00
Infinity
Infinity

1.01

1.06

0.03200
0.02632

ft/ft

ft/ft (H:V)
ft/ft (H:V)
ft

ft’/s

Ut

ft/ft
f/ft

11/28/2007 11:11:45 AM

Bentiey Systems, Inc. Haestad Methods Solution Center

Bentley FlowMaster [08.01.066.00]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1.203-755-1666 Page 1 of 1
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MORRIS LANE BLUE RUN (CR 54) STA. 32+00
TECHNIQUES FOR ESTIMATING FLOOD-PEAK
DISCHARGES OF RURAL, UNREGULATED STREAMS IN OHIO AREA A
U.S. GEOLOGICAL SURVEY Water Resources Investigations Report 89-4126

Values Units Definitions
311093.40 | sQ.FT.
0.011 SQ. M.  CONTDA = Contributing Drainage Area
0.00 | sQ.FT.
0.00 % STORAGE = Storage Area
1242.00 | FT. TOTAL CHANNEL LENGTH
124.20 FT. L4 = 10% of the Distance along channel
756 | FT.  Elevy = Elevation at point Ly,
1055.70 FT. Lgs = 85% of the Distance along channel
1005 | FT.  Elevys = Elevation at point Lgs
931.50 FT. Length = Lg; - Lyg
1412.53 FT./MI. SLOPE = (Elev4,-Elevgs)/Length

CFS Qg = Flood-Peak Discharge
# = Frequency of Storm

5.81 CFS  =56.1(CONTDA)""**(SLOPE)"""*(STORAGE+1) """
1345 CFS  =84.5(CONTDA) *"*(SLOPE)"**'(STORAGE+1)"*%
19.68 CFS  =104(CONTDA)*"**(SLOPE)***(STORAGE+1)"***
$28.73 CFS  =129(CONTDA) *"*(SLOPE)"**(STORAGE+1)"**
36.45 CFS  =148(CONTDA)""*'(SLOPE)"*"*(STORAGE+1)
44.10 CFS  =167(CONTDA)""**(SLOPE)****(STORAGE+1) %%

o CLI1AD T 2695 ¢+8
@2 Sf' LC{ H—} o~ «”’5 '.ZE} T H-wr e :F -

~

‘ & AT E THE /ALUE S Fowv &
\):;H‘Jéfs? GREATER OF THE 2

G:\CO03\0064\Hydraulics\Calcs\phase-2\culverts\823 Flood-Peak Discharge Area 101.xls
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Friction Method

Solve For
InputData
- Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope

Bottom Width
Discharge

Normal Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVE OutputData

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Worksheet for MORRIS LANE BLUE RUN 32+00

Project Description

Manning Formula
Normal Depth

0.040
0.03000
2.00
2.00
6.00
26.95

0.77
5.80
9.44
9.08
0.78
0.02842
4.65
0.34
1.10
1.03
Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.77

0.78

0.03000
0.02842

fft

ft/ft (H:V)
f/ft (H:V)
ft

ft'fs

ft/ft
ft/ft

11/28/2007 11:19:35 AM

Bentley Systems, Inc. Haestad Methods Solution Center

Bentley FlowMaster [08.01.066.00]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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APPENDIX E

Ditch Calculations
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Company
CTY-RT-SEC
PID

CH2ZMHILL

Designed By
Date
Checked By
Date

CTS
10/23/2006

Note: Use length divisible by 4

nd Use | Impervious | . Existing
- No __Ratio pervious
789+00 RT 0.55 ] o)
0 Non-|
Sum= 0.55 1.00 0.89 0.036 [ 1 0.036
Exfilitration Trench Design
: Estel St e &
23958 0.89 31 Use 32'
Note: Use length divisible by 4
WQv | Outfall | Location | = Area’ Land Use | Impervious | Ga | \T@ . Existing | | Treatment i Required
Outfall | ‘Station | 0 © _ llorNonl i Hafio e R | Impervious | ~ Hatio || "WQv
D e T Ao T o Ve ~Ach
789400 LT 0.13 I [1]
0 Non-|
Sum= 0.13 1.00 0.89 0.008 0 1 0.008
Exfilitration Trench Design
Area | Cq SR
R D e
5663 0.89 7 Use &'

229



Company CH2M HILL Designed By CTS
CTY-RT-SEC Date 10/23/2006 |
PID Checked By
Date
TWaw ' Location. | Treatment | Required |
| Outfall wious ([ Hale . | Wav.
799+00 0
Sum= 0.8 1.00 0.88 0.053 Q 1 0.053
Exfilitration Trench Design
o
34848 | 085 | 45 Use 48"
Note: Use length divisible by 4
_WOv_ [ Outfall | Locaflon | Area | Land Use [lmpervious | Gq_ | WQv | Existing | Treatment | Required.
‘Outfall | 'Station. | toerNonl| Ratio R AR | Impervious | Ratio wae
TR ERER i Ac SR i T R T B | 1 Ach
799400 LT 0.2 1 0
0 Non-|
Sum= 0.2 1.00 0.89 0.013 0 1 0.013
Exfilitration Trench Design
Area | 1 Cq Lt
T it
8712 0.89 11 Use 12

Note: Use length divisible by 4
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CT8

Company GH2M HILL Designed By
CTY-RT-SEC Date 10/23/2006
PID Checked By
Date
~ [Land Use | Impervious | Gq Wav | Existing [ |- Required
JkerNen-t i Ratio [ P _Impervious owaw
AN R TS CAcftTE U A LAt
1 0
Non-l
Sums= 0.8 1.00 0.89 0,053 0 1 0.053
Exfilitration Trench Design
_’-"-Al‘f-'ﬁ
34848 0.89 45 Use 48'
Note: Use length divisible by 4
Wav | Ouffall | Location'] " Area | Land Use [fmpervious | ° Cg Wav. | Existing | Treaiment | Reguired
Outfall | Station | 3 | lorNon-i {  Ratio e, Impervious Ratio WQv
R G e L “Ac N L Aot ¢ CAc i : Ac-ft
809+00 T 0.2 1 0
0 Non-l
Sums= 0.2 1.00 0.89 0.013 0 1 0.013
Exfilitration Trench Design
Y T
st ; i
8712 0.89 11 Use 12'

Note: Use length divisible by 4

331



Company
CTY-RT-SEC

PID

CH2M HILL

Designed By
Date
Checked By
Date

CcTs
10/23/2006

_WQuv | Existing | Treatment
: . |'impervious | Ratio
SRomGE e Ach | Ac o
818+00 1 0
Non-I
Sums= 0.72 1.00 0.89 0.048 0 1 0.048
Exfilitration Trench Design
Area ' Cg } Lt
B TR
31363 0.89 41 Use 44'
Note: Use length divisible by 4
Wav | Outfall | Location | Area | LandUse | Impervicus |  Cq | Wav_ Ex!s’%k:g Treatment ﬁéquir.ed ]
Outfall | | Station R i Lor Non-l i Ratio i 400 ] impervious | Ratio WaQv
faleio Ac ] T At A ] Ac-it
818+00 LT 0,18 1 1]
0 Non-i
Sums= 0.18 1.00 0.89 0.012 0 1 0.012
Extfilitration Trench Design
_Area Cq. LK
YR | : i R
7841 0.89 10 Use 12

Note: Use length divisible by 4
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Note: Use length divisible by 4

Company CH2M HILL Designed By GTS
CTY-RT-SEC Date 10/23/2006
PID Checked By
Date
1 'Location |  Are; Land Use | impervious | | Treatment .} Required’
) b . ilorNoml{ " Ratio | | | Ratle | Wau
825+50 0.42 1
0 Non-|
Suim= 0.42 1.0¢ 0.89 0,028 Q 1 0.028
Exfilitration Trench Design
18205 | 04
Note: Use length divisible by 4
Wwov | Quifall Location | Area | Land Use | Impervious [/ Cq JT‘I_-QV.; _Existing | Treatment | Required
| Outfall | Station . {lorNonl'l “Hatio '} b llmpervious | Ratlo 1 Wav
; ; G Ac. L ; i e L R T Y CAc-ft
825+50 LT 0.19 1 0
0 Non-I
Sum= 0.19 1.00 0.89 0.012 [ 1 0.012
Exfilitration Trench Design
_Area | Cg £t
,_‘155‘ B, B
8276 0.89 11 Use 12

333



Company
CTY-RT-SEC
PID

CH2M HILL

Designed By
Date
Checked By
Date

GTS: |
10/23/2006

Note: Use length divisible by 4

Location | Area’ | Land Use | Impervious | Existing | treatment | H
b tlorNondi | Ratio Imperviotis’ Ratio® |
834+00 RT 1 0
Non-l
Sums= 0.22 1.00 0.89 0.014 0 1 0.014
Exfilitration Trench Design
CArea | e
9583 0.89 12 Use 12'
Note: Use length divisible by 4
[ Wav [ Outfall_| Location | Area | Land Use | Impervious | Ga | Wav_ |  Existing | Treatment | Required
Outfali | Station | U For.Non-| Hatio I tmpervious [ Ratio WGy
& | J Ac R et Acft | Ac’ R Act
834+00 LT 0.22 ] 0
0 Non-I
Sums 0.22 1,00 0.89 0.014 0 1 0.014
Exfilitration Trench Design
Area QS Lt
e —
9583 0.89 12 Use 12
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Company CH2M HILL Designed By CTS
CTY-RT-SEC Date 10/23/2008
PID Checked By
Date
Hall | Location | Area | Land Use |impervious |~ cq | "Wav ~ TRequired
SR | e _Actt Ac Acit
: 1 0
0 Non-|
Sums= 0.2 1.00 0.89 0.013 0 1 0.013
Exfilitration Trench Design
Area 1 Cq
8712 0.89 11 Use 12'
Note: Use length divisible by 4
[TWov | Outfall | Location | = Area | Land Use | Impervious Cqg WQv | Existing | Treatment | Requved
Qutfall |~ Station e LT A e LorNon-l |~ Ratio iy X | impervious |~ Ratlo _wav
AR j i I AR S A IR ACE R R Ac:ft
842+00 LT 0.2 1 0
0 Non-l
Sum= 0.2 1.00 0.89 0.013 0 1 0.013
Exfilitration Trench Design
Area _Cq Lt
s 5 i
8712 0.89 11 Use 12'

Note: Use length divisible by 4
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Company
CTY-RT-SEC
PID

CH2M HILL

Designed By
Date
Checked By
Date

TS
10/23/2008

tfall:

e

Land Use |

Frpervious. |

o WQy

f‘x{m i

Outall | Station

| TorNonod

Btment [ F;'eg‘ uir\edl

e

" Ratio

1 | wpenvious |
e

..‘1Ac= ’

Ach

850+50

021

0

Non-l

Sums=

0.21

1.00

0.89

0.014

0.014

Exfilitration Trench Design

TR

TE

i

T

9148

089 |

..12

Use 12'

Note: Use |

ength divisible by 4

WO | Outfall

" Location

| Land Use

Outiall | = Station

; .l_qr"ﬂ'q_u—l :

| Impervious |

WQv

" Existing

Treatment |

Ratio.

Cq.

Reguired
L Wway

e

{ Impervious

Ratio

Act’

850450

T

0

Non-l

Sum=

0.89

0.024

0.024

Exfilitration Trench Design

Area:

g

Tkt

of

i ]

16117

.80

21

Use 24

Note: Use length divisible by 4

23R



Note: Use length divisible by 4

Company CH2M HILL Designed By CTS
CTY-RT-SEC Date 11/4/2006
PID Checked By
Date
T Cocaton. _[Land Use [impervious | €q | Wav_ | Existing | Treatment | Hequired ]
RAERNER dorNen-l [ Ratio i Impervious ‘Ratio '} "wav
860400 RT 1 0
Non-I
Sums= 0.19 1.00 0.88 0.012 0 1 0.012
Extilitration Trench Design
_Area § o Cq o L
8276 0.89 11 Use 12'
Note: Use length divisible by 4
WQv [ Outfal | Cocation | Area | Land Use | lmpervious | Cq | Wav_ [ Existing | Treatment | Required.
Outall |  Station : lorNond | Ratio. | T i lmpervious | Ratio Wov
e : el : - Y S e e s
860+00 LT 0.77 1 0
0 Non-f
Sum= 6.77 1.00 0.89 0.051 0 1 0.051
Extilitration Trench Design
Area | Cq Bt
TR L
33541 0.89 43 Use 44’
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Company
CTY-RT-SEC
PID

CHEM HILL

Designed By
Date
Checked By
Date

CTS
11/1/2006

Impervious |

Rato |

867400

0 Non-|
Sums= 0.14 1.00 0.89 0.009 ] 1 0.008
Exfilitration Trench Design
e
6098
Note: Use length divisible by 4
_Wov [ Outfal T CLocation | Area | LandUse | Impervious | | Ca [ Wav ] Existing | Trealment | Reguied
_Outfall | ~Station _ [torNond| Fatio 0 limpervious |  Ratio | wWov_
R | Ao : VS s e e A N Ac-t.
867+00 LT 0.55 1 0
0 Non-}
Sum= 0.55 1.00 0.89 0,036 0 1 0.036
Exfilitration Trench Design
Area | Cq e
RS S L
23958 0.89 3 Use 32'

Note: Use length divisible by 4
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Note: Use length divisible by 4

Company CH2M HILL Designed By CTS
CTY-RT-SEC Date 11/1/2006
PID Checked By
Date
Area se | Imperviaus | __Existing . | Treatment | Required’
S ~ Ratlo | _brmpervious | Ratlo. | WGv
873450 0.13 1
0 Non-
Sums= 0.13 1.00 0.89 0.008 0 1 0.008
Exfilitration Trench Design
[ iArea | Cq AL
‘ sf E o
| 5663 0.89 Use 8'
Note: Use length divisible by 4
L WaQv | Outfait Location | Area | Land Use {lmpervious | Cg | WQwv " Existing | Treatment | Required
Quttall | Station St 1 tor Non-l Ratio b ) hmpervious ‘Ratio . Wav
: : - _ iy : - SRR - - o
873+50 LT 0.46 I 0
0 Non-l
Sum= 0.46 1.00 0.89 0.030 1 1 0.030
Extfilitration Trench Design
Area HCqiE ERERS
ST ST
20038 0.89 26 Use 28'
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Company CH2M HILL Designed By CTS
CTY-RT-SEC Date 11/1/2006
PID Checked By
Date
TInpervious TWQy | Existng ] Treatment | Reguired |
‘Non-l | Ratlo | i mpewvlous |  Ratio  t  Wov
850+50 RT 0.15 1
0 Non-i
Sum= 0.15 1,00 0.89 0.010 0 1 0,010
Exfilitration Trench Design
T o
aii: :
6534 0.88
Nole: Use length divisible by 4
WQv. | outtan | Locaflon |  Avea | Land Usa | impervious | €q WQv. [ Existing | Treaiment | Required.
Outfall | Station | i _florNonl i Ratio | ' B0 impervious ‘Ratio | WQv
s e T A 4 e Ac-ft SRR R AL N A
850+50 LT Q.15 ] 0
0 Non-|
Sums= 0.15 1.00 0.89 0.010 0 1 0.010
Exfilitration Trench Design
" Area | Cq THL
; Sf i P R
6534 0.89 8

Note: Use length divisible by 4
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Note: Use length divisible by 4

Company CH2M HILL Designed By CTS
CTY-RT-SEC Date 11/1/2006
PID Checked By
Date
SwWav | Outfall e " “Area | Landise | Impervious i A ;:"'E;Isih#;"".'_-:Tréatmgqt‘ ) ﬁgg‘uiir,ed-
Outfall | Station |  PlorNomi} Hatio | | !mpervious |°  Ratio | WOv
e A R A S e B T
850+50 AT 0.15 1 0
0 Non-|
Sum= 0.15 1.00 0.89 0,010 0 1 0.010
Exfilitration Trench Design
" Area ]G Rt
R
6534 0.89 B
Note: Use length divisible by 4
[TWav | Outian | Location | Area ] Land Use | lmperviads | 6q Wav_ | Exsting | Treatment | Hequired
Qutiall | 'Station ; LorNon-l | Ratio A .| lmpervious - Ratlo WQv
— T : Sy - Fexi S AER
850+50 LT 0.15 1 0
0 Non-|
Sum= 0.15 1.00 0.89 0.010 0 1 0.010
Exfilitration Trench Design
Area Cg Lt
st % "
6534 0.89 8
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APPENDIX G

LD-33 Form




o

FORM LD-33

' REV. 12-82

OHIO DEPARTMENT OF TRANSPORTATION
COUNTY ENGINEER
'APPROVAL FORM

DATE SUBMITTED TO DISTRICT DEPUTY DIRECTOR

7N
\

December 10, 2007
DATE SUBMITTED TO COUNTY ENGINEER December 10, 2007
COUNTY SCIOTO ROUTE 823 SECTION 10.13
CULVERT DATA
ELEVATION OF ELEVATION
OF EXISTING
SIZE & CULVERT INVERT CHANNEL AT
STATION SKEW
TYPE
INLET OUTLET INLET QUTLET
582+00.1 SR 823 30” Type A | 818.40 | B17.14 0 0 90° L
50" Type :
. 1.7 . . . .5?
600+75.0 SR 823 A,707.03 82 5 802.79 821.75 802.79 20.5 LF
60" Type
61 . 889.28 831.2 831.23 .0° RF
0+359.0 B8R 823 A, 707.03 9 3 ¢ 1.0
60" Type |’
. .95 792.30 2. * .75°
617+51.0 SR 823 A, 707.03 852.9 92 B52.95 26.75 RF
60” Type
. 3 862.84 3.34 * * .9° RF
623+01.2 SR 82 A, 707.03 82 14.9
66" Type
. 774.87 743. 774.8 743.3 .0° LF
635+486.0 SR 823 A, 707.03 74 39 7 g B.0
78”7 Type
58+79. 720.37 691.47 * * .0° LF
6 9.0 SR 823 A, 707.03 3 1.0
672493.0 SR 823 60" TYPe | 496 61 | 715.28 | 796.61 | 715.61 | 16.9° RF
A, 707.03
60" Type
. 3 770.71 3.37 70.71 713. .3° RF
699+51.0 SR 82 A, 707.03 71 7 3.37 31.3
60” Type
23+50. 748.30 745.2 °
723+50.0 SR 823 A, 707.03 3 0 ¢ ¢ 90 L
60" Type
749+33. SR 82 815.89 774.03 * * .0° RF
0 3 A, 707.03 35.0
60" Type '
61+44. .90 859. * . .5¢ LF
7 4.8 BSR 823 A, 707.03 862.9 9.16 0 31.5
60" Type
00. R 8 ‘ 848. 798. . * ¢
766+00.0 8 23 A, 707.03 8.42 5 848.42 80 L
60" Type
T714+00. .50 796.2 * * .0° RF
0.0 SR 823 A, 707.03 842 3 35.0
I have reviewed and hereby approve the drainage proposed for the highway
designated heron in accordance with the provisions of Section 6131.631 of the
Revised Code of the State of Ohio.
COUNTY ENGINEER SCIOTO COUNTY

DATE

{SIGNATURE)

COMMENTS :

* Relocated Channel .
¢ New Ditch Locatiocn




C

OHIO DEPARTMENT OF TRANSPORTATION
COUNTY ENGINEER

) APPROVAL FORM
FORM LD-33
REV. 12-82
DATE SUBMITTED TO DISTRICT DEPUTY DIRECTOR December 10, 2007
DATE SUBMITTED TO COUNTY ENGINEER December 10, 2007
COUNTY SCIOTO ROUTE  COUNTY ROAD 29  SECTION N/A
COUNTY SCIOTO ROUTE  COUNTY ROAD 54  SECTION N/A
CULVERT DATA.
ELEVATION OF SLEVATION
OF EXISTING
STZE & CULVERT INVERT CHANNEL AT
STATION TYPE SKEW

INLET OUTLET INLET OUTLET

36" Type o

19+75.0 CR 2% A, 706.02 775.02 774.50 ¢ ¢ 90
~
,/

30" Type o

28+00.0 CR 54 A, 706.02 704.54 703.64 ¢ ¢ 90

30" Type o

32+00.0 CR 54 A, 706.02 706.02 .| 716.73 0 ¢ 90

I have reviewed and hereby approve the drainage proposed for the highway
designated heron in accordance with the provisions of Section 6131.631 of the
Revised Code of the State of Ohio.

COUNTY ENGINEER SCIOTO COUNTY

{SIGNATURE) N

;) DATE

COMMENTS : * Relocated Channel
¢ New Ditch Location




FORM LD-33 OHIO DEPARTMENT OF TRANSPORTATION
REV. 12-82 COUNTY ENGINEER
APPROVAL FORM
DATE SUBMITTED TO DISTRICT DEPUTY BIRECTOR PECEMRER O, 2007
DATE SUBMITTED TO COUNTY ENGINEER PECEWMBER W 200%
COUNTY Scisto ROUTE _ B23 SECTIGN [0.13

CULVERT DATA

_ ELEVATION QF CULVERTELEVATION OF EXIST I[N
STATION SIZE & TYPE INVERT CHANNEL AT SKEW

INLET OUTLET INLET QUTLET

196+0629] G6" Type AXIA B39.88 | T71.66 | BY3.08 | 17166 |1 40's s
Bis +00.28 | 72" Tyoe A 7600 756.28 |7a5.99 | 756,24 |735. 4o 49° oMot u g

B2 LS. GO TypeA, 70001 76(.05 | 134 83 760,37 | 73084 |i1°07'58'%f
BSH#39.64 | (08" Type A Jonof ko ig G106 |GRo (8 |GiRf(_ [57°18 sty
8BS 741649 | bh" Type A, Torn0|628.13 |Gi.os | 63368 [665.37  |37°a3 gl
868 +ai.27] ya" ’I’:‘,;‘ﬁeﬁsﬂ‘n'“' 650,23 1631.92 [Gs1. 9 631,27 |32%°06's7F
Ramp A

1912 +55.79. 7 qa" Type A 524,30 |San.48 | SA4. 51 SA3.57 lasgce 18" e

1 have reviewed and hareby, dpprove the droinoge proposed for the highway designated hereon
in accordonce with the provisions of Seection €131.63) of the Revised Code of the Stote of Ohio.

COUNTY ENGINEER GOUNTY

TSTGNATURE ):
DATE
COMMENTS:

| por - 27138
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FORM LD-33

OH]O DEPARTMENT OF TRANSPORTATION
COUNTY ENGINEER
APPROVAL FORM

DATE SUBMITTED TO DISTRICT DEPUTY DIRECTOR

DATE. SUBMITTED TO COUNTY ENGINEER

REY. 1282

DELEMBER m,"'z_oo'?-

DEcEwae B\t 2007

COUNTY S’cia%o ROUTE CR 55  SECTION /A
CULVERT DATA
ELEVATION -0F CULVERTELEVATION OF EXISTING
STATION SIZE & TYPE INVERT CHANNEL AT SKEW
INLET OUTLET INLET OUTLET
{1+oo 20" Type A | 560.00 | S57.00 568,48 [$66.00 | 0% pe”
d3+ 00 e Tyoe A |SGo.20|557.00(5(,7.33 |56$.73 |0°% 0"
v

| have reviewed dnd hereby dpprove the draindge proposed for thie highway designated hereon
in ocgorddrice with the provisions of Section 6131 ,631 of the Revised Code of the State of Ohio.

COUNTY ENG [NEER

COUNTY
{S1GNATURE)

DATE

COMMENTS:

DOT - 2735

352




FORM LD-33

OHIO0 DEPARTMENT OF TRANSPORTATION

REV. 12-82 COUNTY ENGINEER
APPROVAL FORM
DATE SUBMITTED TO DISTRICT DEPUTY DIRECTOR.__ DECEMBESZ 1L 2007
DATE SUBMITTED TO' COUNTY ENGINEER DECEMBRER 10, 2007
COUNTY  OtioTo ROUTE UD 23 seeTioi S
CULVERT DATA
ELEVATION OF CULVERTELEVATION OF £X1STING
STAT ION S1ZE & TYPE TNVERT CHANNEL AT SKEW
INLET | OUTLET INLET DUTLET
oq+So }c."x5' 2 ox S3f.ee | Do, c0 540,02 | §36.04 | c'os' po
(1% 73.25 (6" Tyac A 70b.02] 539,20 "|S27.0% [5336.ML [S29.15 [17°258 s
©35+80.57|48" T o A SPAaa  |§30.45  [53L93 |538.03 | 07wy

I have reviewed and hereby approve the dreinoge proposed for the highway designated hereon
in a¢cordance with the provisions of Section 6131.631 of the Revised Gode of the State of Dhie.

TSIGNATURE)

DATE
COMMENTS:

DOT - 2935

COUNTY ENGINEER

COUNTY
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