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1.0   INTRODUCTION 
 
This analysis has been prepared in support of the following plan set, in order to document design 
and calculations related to roadway drainage and stormwater management: 
 

• FRA-270-32.92 PID 113663 
 
The goal of FRA-270-32.92 is to improve safety and reduce congestion. Extending westbound left 
turn queue storage on Easton way approaching Stelzer Road by modifying the existing raised 
median in this area signalizing the IR-270 southbound off ramp at Easton Way. By widening the 
IR-270 southbound off ramp to create a two-lane exit and three approaches lanes to the signalized 
ramp termini extending the south bound off ramps storage and deceleration. The project includes 
approximately 5,200 feet of constructing a lane, resurfacing, proposed curb and gutter, proposed 
drainage, proposed traffic control, and post construction BMPs. 
 
2.0   DRAINAGE OUTFALL IDENTIFICATION 
 
Across this project, tributary areas have been delineated using a combination of topographic 
field surveys and GIS mapping.  
 
In the proposed condition, the roadway profile is maintained to keep the delineation of the 
existing tributary areas.  Ditches will be utilized to collect and expel drainage to its current, 
respective outfall. 
 
Note: Outfalls 1 and 2 are reversed in the referenced reports FRA-270-32.92 (EASTON WAY) 
Stormwater Management Plan (SWMP) dated March 4, 2024 and Easton Way Hydraulic Memo 
Rev2 dated May 10, 2023. The outfall numbers in the tables from these reports have been 
revised to match the outfall numbers used in the FRA-270-32.92 PID 113663 Plans. See 
Appendix G: Outfall Map (Stormwater Tributary Area Map) 
 
2.1 Outfall 1 (Middle) Sta 1384+60 
 
On the right side of IR-270 south/Easton entrance ramp beginning east of the project and 
continuing until it’s outfall at Big Walnut Creek, there is an existing 48” storm sewer within the 
project limits. The existing condition within the project area is mostly sheet flow to the road 
drainage system of ditches and pipes. The typical divide is 24 feet east of the centerline of IR-
270. In the proposed condition the pattern of flow will be maintained. The existing roadside 
ditches will be maintained at a lower capacity. Existing pipe will be maintained using extension 
and headwalls. Existing structures needing relocation of replacement will be replaced with 
manholes.  See FRA-270-32.92 (EASTON WAY) Stormwater Management Plan (SWMP) dated 
March 4, 2024 for analysis of downstream impacts.   
 
 
 
 
 
 
 



 

 

 
 
2.2 Outfall 2 (North) Sta 1372+82 
 
On the right side of IR-270 beginning east of the project and continuing until it’s outfall at Big 
Walnut Creek, there is an existing storm sewer that ranges from 42” to 48” within the project 
limits. The west trunk line is being maintained and outlet into Big Walnut Creek. The existing 
condition within the project area is sheet flow divided 24 feet east of the centerline of IR-270. 
The proposed outlet location is maintained. This maintains the existing drainage pattern which the 
storm sewer discharges to a ditch which carries the water to the roadside drainage system. The 
results of the HGL elevation of key locations within the limited site show that there is not a adverse 
effect to the existing system. See FRA-270-32.92 (EASTON WAY) Stormwater Management Plan 
(SWMP) dated March 4, 2024 for analysis of downstream impacts. 

 
 

Table 6 - Existing vs. Proposed Conditions Headwater Elevations at Key Locations within Limited Site 
(from May 10, 2023 Easton Way Hydraulic Memo Rev2) 

 
Location Top of 

Casting 
Elevation 

 
(ft)  

10-year 
Existing 

HGL 
Elevation 

(ft) 

10-year 
Proposed 

HGL 
Elevation 

(ft) 

25-year 
Existing  

HGL 
Elevation 

(ft) 

25-year 
Proposed 
Condition 
Elevation 

(ft) 
      

Upstream of 
Sewer that 

Passes Under 
Building  

839.0 829.21 829.23 830.01 830.04 

Southern 
Parking Lot 

CB 6 

830.4 822.17 822.37 824.82 824.88 

 

 
2.3 Outfall 3 (South) 
 
On the right side of IR-270 north of the Easton IR-270 south exit ramp and project limits 
continuing its outfall to the IR-270 truck line. There are existing storm sewers that range from 12” 
to 15” inside of the project limits to Pond B. Outlet #3 (Pond B) discharges to a roadside ditch 
along the west side of IR-270 before it enters a 27" storm sewer that takes the water to the east 
side of IR-270 and travels in ODOT's owned and maintained storm sewer that goes south until it 
reaches the outlet at Big Walnut Creek in ODOT's LA RW. The existing storm sewer is being 
maintained and outlets to the trunk line in the middle of IR-270. The existing condition within the 
project area is sheet flow divided 24 feet east of the centerline of connection ramp B. The 
existing outlet location is maintained. This maintains the existing drainage pattern which the storm 
sewer discharges to a ditch which carries the water to the roadside drainage system. See FRA-
270-32.92 (EASTON WAY) Stormwater Management Plan (SWMP) dated March 4, 2024 for 
analysis of downstream impacts. See Appendix H: Outfall 3 (South) ODOT plans for the complete 
storm sewer system that discharges directly to Big Walnut Creek. 
  



 

 

TABLE 2-1  
Existing Subarea Characteristics for the Overall Analysis Area 

(From FRA-270-32.92 (EASTON WAY) Stormwater Management Plan (SWMP) dated March 4, 2024) 
 

Subarea 
Identifier 

Tributary 
Area 

(acres) Outfall ID Land Usage 

Runoff 
Curve 

Number 
% Impervious 

(%) 

Time of 
Concentration 

(min) 

To Area 1 Post 68.42 Outfall #2 

Open Space and 
Impervious Area 

94 83% 12.0 
To Subarea 6A 14.35 Outfall #2 94 83% 12.0 
To Ex Stelzer 

Storm 8.77 Outfall #2 90 66% 15.0 
To Easton 
Gateway 45.96 Outfall #2 94 83% 12.0 

To 1372+50 17.38 Outfall #2 83 41% 36.0 
To ODOT Trib 

Area 1 11.63 Outfall #2 87 53% 15.0 
To Limited 

Basin 2 15.77 Outfall #2 87 53% 12.9 
To Limited 
Building 
Crossing 9.64 Outfall #2 83 43% 10.0 

To Limited 
Basin 3 11.71 Outfall #2 94 83% 10.0 
To MH7 6.35 Outfall #1 88 59% 5.0 
To MH8 14.45 Outfall #1 90 66% 10.0 

To 1384+54 2.51 Outfall #1 92 55% 15.0 
To 

1384+46.68 27.33 Outfall #1 78 19% 30.0 
To Aladdin 

Basin 19.38 Outfall #1 84 57% 15.0 
To Basin A 13.99 Outfall #1 79 23% 20.0 
To Basin B 11.34 Outfall #3 83 39% 10.0 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

TABLE 2-2 
Existing Peak Flow Rates at Each Outfall 

(From FRA-270-32.92 (EASTON WAY) Stormwater Management Plan (SWMP) dated March 4, 2024) 

 

Storm 

Event 

(Recurrence 

Interval) 

Outfall #2 at Junction 

1372+81.69 

Peak Flow Rates* 

(cfs) 

Outfall #1 at Junction 

1384+55.56 

Peak Flow Rates** 

(cfs) 

Outfall #3 

Peak Flow 

Rates*** 

(cfs) 

Total Existing 

Peak Flow 

Rates 

[#1 + #2 + #3] 

(cfs) 

1-year 32.99 21.92 7.06 61.97 

2-year 40.93 30.87 7.72 79.52 

5-year 50.55 44.05 8.45 103.05 

10-year 57.05 59.55 8.93 125.53 

25-year 63.63 64.84 9.48 137.95 

50-year 68.18 67.85 9.87 145.90 

100-year 71.85 70.08 17.32 159.25 
*Flow rates were pulled from Link-07 in SSA output 

**Flow rates were pulled from Link-03 in SSA output 

**Flow rates are the summation of Outfall #3a (pipe outflow) and Outfall #3b (spillway) in SSA output 

 

 
3.0   ROADWAY DRAINAGE DESIGN METHODOLOGY 
 
3.1   Ditches  
 
The drainage areas to the proposed inlets are as shown on the Appendix E Storm Sewer Tributary  
Map. 
 
Ditch design calculations were completed to comply with requirements per ODOT L&D Manual Vol. 
2, Section 1102. Per ODOT L&D Manual Vol. 2 Section 1102.3, the design frequency to determine 
the depth is a 10-year storm with a 5-year storm to determine the shear stress and width of the 
ditch lining.  
 
The ditches along IR-270 were designed within the right-of-way to have foreslopes ranging 
between 6:1 and 2:1 and backslopes ranging between 6:1 and 2:1. These ditches allow for 
maintaining the existing overall drainage patterns. The ditches are paired with a storm sewer system 
to keep the design year storm within the ditch and off the traveled way. The appropriate ditch 
lining has been provided based on the shear stress using CDSS.  
 
See Appendix A for attached Ditch Calculations. 
 
 
 
 



 

 

 
3.2   Spread  
 
The drainage areas to the proposed inlets are as shown on the Appendix E Storm Sewer Tributary  
Map. 
 
Spread calculations were completed to comply with requirements per ODOT L&D Manual Vol. 2, 
Section 1103. Per ODOT L&D Manual Vol. 2 Section 1103.2, the design frequency to determine 
the allowable spread is a 5-year storm being 16.84’. 0’ within the through lane (35mph, 3 lanes) 
and 1.0’ from the gutter. 
 
See Appendix B for attached Spread Calculations. 
  
3.3 Storm Sewer 
 
The drainage areas to the proposed inlets are as shown on the Appendix E Storm Sewer Tributary  
Map. Storm Sewer calculations were completed to comply with requirements per ODOT L&D 
Manual Vol. 2, Section 1104. 
 
After the contributing areas were determined the storm sewer sizing was checked using a 10-year 
frequency rainfall event.  The HGL check was calculated using a 25-year frequency rainfall event. 
 
See Appendix C for attached Storm Sewer Calculations. 
 
3.4 Culvert Analysis 
 
The drainage areas to the proposed Culverts are as shown on the Appendix E Tributary Map. 
Culvert calculations were completed to comply with requirements per ODOT L&D Manual Vol. 2, 
Section 1105. 
 
After the contributing areas were determined, the culvert sizing was checked using a 25-year 
frequency rainfall event.  The HGL check was calculated using a 100-year frequency rainfall event. 
 
See Appendix D for attached Culvert Calculations. 
 
3.5 BMP 
 
BMP’s were calculated using ODOT Location and Design Manual, Volume 2 – Drainage Design, 
Section 1111, 1112, and 1113.  By ODOT L&D Vol2, only water quality is required.  The water 
quality requirement is being met with the use of vegetated bio filters. 
 
See Appendix F for attached BMP Calculations. 



  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 

Ditch Calculations (CDSS) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :CD Road 1367+27 to 1372+46

113663 05/30/2025 Easton Mall

TGW

Rainfall Area :

Seed:

C

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : FRA-270-32.92

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)

(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

1367+27 2.004.002419.0 2.00 0.0067 13.40 13.40 0.57 7.64 2.04 5 0.030 45.53 3.02 15.57 0.89 7.570.371373+22 SeedR

2.26 10 0.040 47.85 2.53 17.23 1.10 8.390.46Seed

1CDSS 1.0.0.3. CD Road 1367+27 to 1372+46.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :CD Road 1373+47 to Ramp A 1384+42

113663 05/30/2025 Easton Mall

TGW

Rainfall Area :

Seed:

C

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : FRA-270-32.92

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)

(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

1373+22 4.004.001494.0 2.00 0.0056 58.53 58.53 0.47 27.51 1.92 5 0.030 49.55 3.71 52.84 1.61 13.680.561388+48 SeedR

1.88 5 0.040 51.10 2.98 51.69 1.83 14.970.64Jute Mat

1.88 5 0.040 51.10 2.98 51.69 1.83 14.970.64Temp. Mat

2.16 10 0.040 50.82 3.09 59.52 1.95 15.720.68Temp. Mat

1CDSS 1.0.0.3. CD Road 1373+47 to Ramp A 1384+42.xml



DITCH ANALYSIS

PID : Date :

Description :

Location :

Designer :Easton Way 62+70 to Ramp A 1384+42

113663 05/30/2025 Easton Mall

TGW

Rainfall Area :

Seed:

C

0.40 Jute Mat: 0.45 Temporary Mat: 1.00

Project : FRA-270-32.92

Type B: 6.00

(*) Warning: Grade is steeper than allowable.

2.00 3.00 5.00Type 1:

Allowable Shears

Permanent Mat Type 2: Type 3:

RCP

If value is parantheses, design parameters have been exceeded. - See user manual.

STATION PROTECTRUNOFFIN TIME

COEFF.

GRADEBACK

SLOPEWIDTH

AREA DEPTH

FLOW

SIDE

BEGIN END

LENGTH AREA

SUM

CA RAIN

TYPE

STORM

FREQ.

MANN.

COEFF. FLOW

WIDTH

FLOW

DESIGN

FLOWSLOPE INT.

VEL.

FLOW

SHEAR

(lbs./ 
sq.ft.)(ft./ft.)(ft./ft.)

(ft./ft.)

(ft.)

(ft.)

(ft.) (ft.)

(acres)

(acres) (yrs.) (min.) (fps.) (cfs.)(in./hr.)

RADIUS

(Sum)

62+70 4.004.001306.0 3.00 0.0059 3.18 3.18 0.71 2.26 2.47 5 0.030 34.34 1.97 5.58 0.49 7.460.181384+42 SeedR

2.72 10 0.040 36.25 1.65 6.14 0.61 8.250.22Seed

1CDSS 1.0.0.3. Easton Way 62+70 to Ramp A 1384+42.xml



  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 

Spread Calculations (CDSS) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :CD Road RT Sta 1356+00 to 1369+23 RT

113663 05/30/2025 City of Columbus, Franklin County

RSH

Rainfall Area: Total Allow. Spread (ft.) :C 10.00Storm Frequency (yr.) : 10

Project : FRA-270-32.92

Allowable Depth (ft.) 0.42

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL

LOCAL

DEPRESS.

(ft.)

1356+00 Begin

1359+25 I-3D 325.00 0.90 0.30 10.00 1.74 11.74 0.0351 0.0400 0.0156 8.00 4.99 0.86 1.35 0.161 4.030.480.0000

1364+65 I-3D 540.00 0.90 0.46 10.00 2.48 12.48 0.0351 0.0400 0.0156 8.00 4.86 1.31 2.50 0.203 5.081.190.0000

1367+27 I-3D 262.00 0.90 0.24 10.00 1.23 11.23 0.0351 0.0400 0.0160 10.00 5.08 1.23 2.29 0.197 4.921.050.0000

1369+06 CB-3A 179.00 0.90 0.20 10.00 0.87 10.87 0.0351 0.0400 0.0271 10.00 5.15 1.41 1.98 0.186 4.660.570.0000

1369+23 EndCB-3A 17.00 0.90 0.04 10.00 0.10 10.10 0.0351 0.0400 0.0270 10.00 5.30 ****** 0.76 0.130 3.26******0.0000

1CDSS 1.0.0.3. CD Road Sta 1356+00 to 1369+23.xml



INLET SPACING DESIGN

PID : Date :

Description :

Location :

Designer :Easton Way Median Sta 61+30 to Sta 72+00 LT

113663 05/30/2025 City of Columbus, Franklin County

RSH

Rainfall Area: Total Allow. Spread (ft.) :C 31.00Storm Frequency (yr.) : 5

Project : FRA-270-32.92

Allowable Depth (ft.) 0.04

STATION RAINRUNOFF

SLOPE

CONC.

TIME

(min.)

C.B.

COEF

GUTTER

TIME

(min.)

USED

TIME

(min.)

LONG. GUTT.

SLOPE

PAVT.

SLOPE

GUTT.

WIDTHAREA

INTERCPTD

FLOW

BYPASS

FLOW

TOTAL

FLOW

DEPTH

FLOW

PAVT.

SPREAD

GUTTER

LENGTH

(ft.) (ft./ft.) (ft./ft.) (ft./ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

Type

(acres)

FALL

LOCAL

DEPRESS.

(ft.)

61+25 Begin

61+30 CB-3A 5.00 0.90 0.12 10.00 0.11 10.12 0.0031 0.0208 0.0156 1.00 4.80 0.33 0.52 0.129 7.970.190.0000

62+50 CB-3A 120.00 0.90 0.08 10.00 2.41 12.41 0.0031 0.0208 0.0208 1.00 4.39 0.37 0.50 0.137 6.600.140.0000

64+00 CB-3A 150.00 0.90 0.10 10.00 2.98 12.98 0.0031 0.0208 0.0208 1.00 4.30 0.38 0.52 0.139 6.710.150.0000

65+05 I-2-6 105.00 0.90 0.07 10.00 2.20 12.20 0.0031 0.0208 0.0208 1.00 4.42 0.33 0.42 0.129 6.200.090.0000

66+24 SagCB-3 119.00 0.90 0.07 10.00 2.58 12.58 0.0031 0.0208 0.0208 1.00 4.36 ****** 0.37 0.122 5.87******0.0000

72+00 Begin

69+25 CB-3A 275.00 0.90 0.07 10.00 3.49 13.49 0.0161 0.0208 0.0208 1.00 4.22 0.23 0.27 0.079 3.820.040.0000

66+98 CB-3 227.00 0.90 0.08 10.00 4.21 14.21 0.0050 0.0208 0.0208 1.00 4.11 0.31 0.33 0.108 5.180.020.0000

66+24 EndCB-3 74.00 0.90 0.04 10.00 1.94 11.94 0.0030 0.0208 0.0208 1.00 4.46 ****** 0.18 0.094 4.54******0.0000

Total Flow (cfs) : 0.55

SUMP DATA

Ponded Depth (ft.) : 0.045 Spread on Pavement (ft.) : 3.55

1CDSS 1.0.0.3. Easton Way Median Sta 61+30 to Sta 72+00.xml
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Storm Sewer Calculations (CDSS) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Storm Sewer Sta 1369+06 RT

113663 05/29/2025 City of Columbus, Franklin County

RSH

Rainfall Area:

Minimum Pipe Size :

C

15.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : FRA-270-32.92

Tailwater Elevation (ft.): 843.09



JUNCTION

From To

STATION



RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

5 5A 1369+06

1369+06

5.32 6.00 1.0 1.1 15 6.8 0.0088 859.83

859.77

3.27 5.67 860.60

860.60

864.83

863.02

4.23 3.75 CB 3A

0.015

10.00 0.0004

begin

0.20

0.20

0.18

0.18

5A 5B 1369+06

1369+06

5.31 6.00 1.0 1.1 15 30.1 0.5665 859.77

842.73

14.14 45.33 859.91

843.56

863.02

845.98

3.11 2.00 MH 3

0.015

10.03 0.00040.00

0.20

0.00

0.18

5B HW5 1369+06

1369+06

5.31 5.98 1.0 1.1 15 14.0 0.0100 842.73

842.59

3.40 6.02 843.42

843.42

845.98

843.84

2.56 2.00 MH 3

0.015

10.07 0.0004

final

0.00

0.20

0.00

0.18

1CDSS 1.0.0.3. CD Road Sta 1369+06 RT.xml



STORM SEWER SYSTEM

PID : Date :

Description :

Location :

Designer :Easton Way Sta 64+00 to 74+17 Median LT

113663 05/27/2025 Franklin County, City of Columbus

TGW

Rainfall Area:

Minimum Pipe Size :

C

12.00

Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25

Project : FRA-270-32.92

Tailwater Elevation (ft.): 0.00



JUNCTION

From To

STATION



RAINFALL

(10 yrs.) (25 yrs.)

DISCHARGE

(10 yrs.)(25 yrs.)

DIAM. LENGTH SLOPE

F/L PIPE

IN / OUT

JUST FULL

CAPACITY

FRICTPIPE HYGR EL. COVER  COVER INLET TYPE

MANNING'SCA

BEGIN

TIME

(min.)

(cfs.) VEL

MEAN

SLOPE IN / OUT IN / OUT MINUS

CROWN

COVER 

MINUS

HY GR

From
To

INTENSITY

(in.) (ft.) (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) 'n'

AREA
(acres)

AREA CA

ECB7 CB4 64+00

65+05

5.32 5.88 0.5 0.5 12 103.6 0.0101 845.38

844.33

2.88 3.34 845.66

844.98

849.46

848.66

3.80 3.08 CB 3A

0.015

10.00 0.0003

begin

0.10

0.10

0.09

0.09

CB4 EMH1 65+05

65+26

5.20 5.86 0.8 0.9 12 22.9 0.0100 844.33

844.10

3.29 3.33 844.82

844.80

848.66

849.66

3.84 3.33 I 2A

0.015

10.60 0.00080.07

0.17

0.06

0.15

EMH1 EMH2 65+26

66+24

5.18 5.75 0.8 0.9 12 98.0 0.0080 843.82

843.04

3.02 2.96 844.21

843.74

849.66

849.62

5.45 4.84 MH 3

0.015

10.72 0.00080.00

0.17

0.00

0.15

CB2 CB3 66+98

66+24

5.32 5.94 0.4 0.4 12 73.9 0.0212 844.94

843.37

3.52 4.84 845.15

844.01

848.35

848.10

3.20 2.41 CB 3A

0.015

10.00 0.0002

begin

0.08

0.25

0.07

0.23

CB3 EMH2 66+24

66+24

5.25 5.93 0.6 0.6 12 4.9 0.0713 843.37

843.02

6.06 8.87 843.69

843.69

848.10

849.62

4.41 3.73 CB 3

0.015

10.35 0.00040.04

0.29

0.04

0.26

EMH2 EMH3 66+24

69+25

5.08 5.46 1.3 1.4 12 296.7 0.0063 843.00

841.13

3.18 2.64 843.55

841.88

849.62

852.40

6.07 5.62 MH 3

0.015

11.26 0.00210.00

0.29

0.00

0.26

CB1 EMH3 69+25

69+25

5.32 6.00 0.3 0.4 12 8.0 0.0275 847.02

846.80

3.70 5.51 847.43

847.43

851.52

852.40

4.09 3.50 CB 3A

0.015

10.00 0.0001

begin

0.07

0.36

0.06

0.32

EMH3 EMH4 69+25

69+50

4.81 5.42 1.6 1.8 12 47.8 0.0063 841.13

840.83

3.30 2.63 841.77

841.61

852.40

852.31

10.63 10.27 MH 3

0.015

12.81 0.0032

final

0.00

0.36

0.00

0.32

1CDSS 1.0.0.3. Easton Way Sta 64+00 to 74+17 Median.xml



  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

Culvert Calculations (CDSS) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Culvert Dischagre Calculations

a 95.736 a 80.436

b 14 b 11.5

c 0.871 c 0.794

Q 76.18 cfs Q 90.55 cfs

C 0.46 C 0.46

i 2.83 i 3.36

Area #1 58.53 Acres Area #1 58.53 Acres

Tc 43.00 Minutes Tc 43.00 Minutes

Q 77.84 cfs Q 92.52 cfs

C 0.47 C 0.47

i 2.83 i 3.36

Area #1 58.53 Acres Area #1 58.53 Acres

Tc 43.00 Minutes Tc 43.00 Minutes

Q 7.74 cfs Q 9.11 cfs

C 0.68 C 0.68

i 3.55 i 4.18

Area #1 3.21 Acres Area #1 3.21 Acres

Tc 30.00 Minutes Tc 30.00 Minutes

Q 8.31 cfs Q 9.78 cfs

C 0.73 C 0.73

i 3.55 i 4.18

Area #1 3.21 Acres Area #1 3.21 Acres

Tc 30.00 Minutes Tc 30.00 Minutes

Q 24.22 cfs Q 28.61 cfs

C 0.55 C 0.55

i 3.29 i 3.88

Area #1 13.40 Acres Area #1 13.40 Acres

Tc 34.00 Minutes Tc 34.00 Minutes

Q 25.10 cfs Q 29.65 cfs

C 0.57 C 0.57

i 3.29 i 3.88

Area #1 13.40 Acres Area #1 13.40 Acres

Tc 34.00 Minutes Tc 34.00 Minutes

Existing 42" Culvert Discharge Calculations

Proposed 42" Culvert Discharge Calculations

42" Culvert drainage Area 25 year storm 42" Culvert drainage Area 100 year storm

Design Storm 25 year Design Storm 100 year

42" Culvert drainage Area 25 year storm 42" Culvert drainage Area 100 year storm

Existing 24" Culvert Discharge Calculations

24" Culvert drainage Area 25 year storm 24" Culvert drainage Area 100 year storm

Proposed 24" Culvert Discharge Calculations

24" Culvert drainage Area 25 year storm 24" Culvert drainage Area 100 year storm

Existing 48" Culvert Discharge Calculations

48" Culvert drainage Area 25 year storm 48" Culvert drainage Area 100 year storm

Proposed 48" Culvert Discharge Calculations

48" Culvert drainage Area 25 year storm 48" Culvert drainage Area 100 year storm



CULVERT ANALYSIS

PID : Date :

Description :

Location :

Designer :48" 707.12 CD Road Sta 1372+46 RT - Replace HHHW with FHHW

113663 05/30/2025 City of Columbus, Franklin County

TGW

Project : FRA-270-32.92

HEADWATER CONTROL CODES: INLET - Inlet Control.

OUTLET - Outlet Control.

OUTLET* - Outlet Control with backwater curve used to compute headwater. See Figure III - 7E in HDS 5 for type  flow.

OUTLET** - Outlet Control - See Figure III - 7D in HDS 5 for type  flow.

N/A - Flow is supercritical with low headwater and low tailwater. Control Section is at the inlet.

Inlet Invert Elevation (ft.) :

Pipe Length (ft.) :

Entrance Type :

Outlet Invert Elevation (ft.) :

Culvert Slope (ft./ft.) :

840.90 839.90

32.90 0.0304

No Headwall

HWI

(ft.)

HWO

(ft.)

DN

(ft.)

DC

(ft.)

MANNING

N

FLOW

(cfs.)

HEAD

(fps.)

FLOW

TYPE

VELOCITY HEADWATER

CONTROL

Pipe Number : 1 Use HW : 0

Culvert Type : Circular Corrugated

Corrugation Type : Corrugated Metal Pipe (3 x 1 in. corrugations)

Pipe Size : 48 in.

Pipe Quantity : 1

Loss Coef. Ke : 0.9000

(ft.)

LOSS

BURIED

DEPTH

(ft.)

TAILWATER

(ft.)

ELEVATION

Design Manning 'n' : (default)

25.10 0.49 843.13 N/A 1 - C 7.47 1.25 1.48 0.0275 INLET 0.00 839.90

25.60 0.50 843.15 N/A 1 - C 7.52 1.26 1.50 0.0275 INLET 0.00 839.90

26.10 0.52 843.18 N/A 1 - C 7.56 1.28 1.51 0.0275 INLET 0.00 839.90

26.60 0.54 843.20 N/A 1 - C 7.61 1.29 1.53 0.0275 INLET 0.00 839.90

27.10 0.55 843.23 N/A 1 - C 7.64 1.30 1.54 0.0275 INLET 0.00 839.90

27.60 0.57 843.25 N/A 1 - C 7.68 1.31 1.56 0.0275 INLET 0.00 839.90

28.10 0.59 843.27 N/A 1 - C 7.71 1.33 1.57 0.0275 INLET 0.00 839.90

28.60 0.61 843.30 N/A 1 - C 7.76 1.34 1.58 0.0275 INLET 0.00 839.90

1CDSS 1.0.0.3. CD Road Sta 1372+46 RT.xml



CULVERT ANALYSIS

HWI

(ft.)

HWO

(ft.)

DN

(ft.)

DC

(ft.)

MANNING

N

FLOW

(cfs.) (fps.)

FLOW

TYPE

VELOCITY HEADWATER

CONTROL

HEAD

LOSS

(ft.)

BURIED

DEPTH

(ft.)

TAILWATER

ELEVATION

(ft.)

29.10 0.62 843.32 N/A 1 - C 7.80 1.35 1.60 0.0275 INLET 0.00 839.90

29.60 0.64 843.35 N/A 1 - C 7.84 1.36 1.61 0.0275 INLET 0.00 839.90

30.10 0.66 843.37 N/A 1 - C 7.86 1.38 1.63 0.0275 INLET 0.00 839.90

2CDSS 1.0.0.3. CD Road Sta 1372+46 RT.xml



CULVERT ANALYSIS

PID : Date :

Description :

Location :

Designer :EX 42" 707.12 Culvert Extension Ramp A Sta 1384+42 RT

113663 05/30/2025 Easton Mall

TGW

Project : FRA-270-32.92

HEADWATER CONTROL CODES: INLET - Inlet Control.

OUTLET - Outlet Control.

OUTLET* - Outlet Control with backwater curve used to compute headwater. See Figure III - 7E in HDS 5 for type  flow.

OUTLET** - Outlet Control - See Figure III - 7D in HDS 5 for type  flow.

N/A - Flow is supercritical with low headwater and low tailwater. Control Section is at the inlet.

Inlet Invert Elevation (ft.) :

Pipe Length (ft.) :

Entrance Type :

Outlet Invert Elevation (ft.) :

Culvert Slope (ft./ft.) :

835.41 834.55

85.60 0.0100

Headwall

HWI

(ft.)

HWO

(ft.)

DN

(ft.)

DC

(ft.)

MANNING

N

FLOW

(cfs.)

HEAD

(fps.)

FLOW

TYPE

VELOCITY HEADWATER

CONTROL

Pipe Number : 1 Use HW : 1

Culvert Type : Circular Corrugated

Corrugation Type : Corrugated Metal Pipe (3 x 1 in. corrugations)

Pipe Size : 42 in.

Pipe Quantity : 1

Loss Coef. Ke : 0.2500 Max. Q : 3.30

Min. Q : 3.80

K : 0.0083 M : 2.00

c : 0.0379 Y : 0.6900

(ft.)

LOSS

BURIED

DEPTH

(ft.)

TAILWATER

(ft.)

ELEVATION

CD : 0.6405

Design Manning 'n' : (default) Buried Manning 'n' : N/A

77.84 3.60 840.29 841.28 2 - F 9.57 3.50 2.76 0.0278 OUTLET** 0.00 834.55

78.84 3.69 840.35 841.38 2 - F 9.64 3.50 2.77 0.0278 OUTLET** 0.00 834.55

79.84 3.79 840.42 841.48 2 - F 9.70 3.50 2.79 0.0278 OUTLET** 0.00 834.55

80.84 3.88 840.48 841.59 2 - F 9.77 3.50 2.81 0.0278 OUTLET** 0.00 834.55

81.84 3.98 840.55 841.69 2 - F 9.84 3.50 2.82 0.0278 OUTLET** 0.00 834.55

82.84 4.08 840.62 841.80 2 - F 9.91 3.50 2.84 0.0278 OUTLET** 0.00 834.55

83.84 4.18 840.69 841.90 2 - F 9.98 3.50 2.85 0.0278 OUTLET** 0.00 834.55

84.84 4.28 840.75 842.01 2 - F 10.05 3.50 2.87 0.0278 OUTLET** 0.00 834.55

1CDSS 1.0.0.3. Ramp A Sta 1384+42 RT.xmlInlet Control Design Equations Enabled



CULVERT ANALYSIS

HWI

(ft.)

HWO

(ft.)

DN

(ft.)

DC

(ft.)

MANNING

N

FLOW

(cfs.) (fps.)

FLOW

TYPE

VELOCITY HEADWATER

CONTROL

HEAD

LOSS

(ft.)

BURIED

DEPTH

(ft.)

TAILWATER

ELEVATION

(ft.)

85.84 4.38 840.82 842.12 2 - F 10.12 3.50 2.88 0.0278 OUTLET** 0.00 834.55

86.84 4.48 840.90 842.23 2 - F 10.19 3.50 2.90 0.0278 OUTLET** 0.00 834.55

87.84 4.59 840.97 842.34 2 - F 10.26 3.50 2.91 0.0278 OUTLET** 0.00 834.55

88.84 4.69 841.04 842.45 2 - F 10.34 3.50 2.93 0.0278 OUTLET** 0.00 834.55

89.84 4.80 841.11 842.57 2 - F 10.41 3.50 2.94 0.0278 OUTLET** 0.00 834.55

90.84 4.90 841.19 842.68 2 - F 10.49 3.50 2.95 0.0278 OUTLET** 0.00 834.55

91.84 5.01 841.26 842.80 2 - F 10.56 3.50 2.97 0.0278 OUTLET** 0.00 834.55

92.84 5.12 841.34 842.91 2 - F 10.63 3.50 2.98 0.0278 OUTLET** 0.00 834.55

2CDSS 1.0.0.3. Ramp A Sta 1384+42 RT.xmlInlet Control Design Equations Enabled



CULVERT ANALYSIS

PID : Date :

Description :

Location :

Designer :Ex 24" 707.12 Ramp A Sta 1388+42 -Extension

113663 05/30/2025 Easton Mall

TGW

Project : FRA-270-32.92

HEADWATER CONTROL CODES: INLET - Inlet Control.

OUTLET - Outlet Control.

OUTLET* - Outlet Control with backwater curve used to compute headwater. See Figure III - 7E in HDS 5 for type  flow.

OUTLET** - Outlet Control - See Figure III - 7D in HDS 5 for type  flow.

N/A - Flow is supercritical with low headwater and low tailwater. Control Section is at the inlet.

Inlet Invert Elevation (ft.) :

Pipe Length (ft.) :

Entrance Type :

Outlet Invert Elevation (ft.) :

Culvert Slope (ft./ft.) :

843.33 839.18

132.00 0.0314

Headwall

HWI

(ft.)

HWO

(ft.)

DN

(ft.)

DC

(ft.)

MANNING

N

FLOW

(cfs.)

HEAD

(fps.)

FLOW

TYPE

VELOCITY HEADWATER

CONTROL

Pipe Number : 1 Use HW : 0

Culvert Type : Circular Corrugated

Corrugation Type : Corrugated Metal Pipe (2 2/3 x 1/2 in. corrugations)

Pipe Size : 24 in.

Pipe Quantity : 1

Loss Coef. Ke : 0.2500 Max. Q : 3.30

Min. Q : 3.80

K : 0.0083 M : 2.00

c : 0.0379 Y : 0.6900

(ft.)

LOSS

BURIED

DEPTH

(ft.)

TAILWATER

(ft.)

ELEVATION

CD : 0.6405

Design Manning 'n' : (default) Buried Manning 'n' : N/A

8.31 4.10 844.79 N/A 1 - C 6.32 0.87 1.03 0.0247 INLET 0.00 839.18

8.51 4.11 844.81 N/A 1 - C 6.36 0.88 1.04 0.0247 INLET 0.00 839.18

8.71 4.13 844.83 N/A 1 - C 6.39 0.90 1.05 0.0247 INLET 0.00 839.18

8.91 4.14 844.86 N/A 1 - C 6.43 0.91 1.07 0.0247 INLET 0.00 839.18

9.11 4.16 844.88 N/A 1 - C 6.47 0.92 1.08 0.0247 INLET 0.00 839.18

9.31 4.18 844.90 N/A 1 - C 6.50 0.93 1.09 0.0247 INLET 0.00 839.18

9.51 4.19 844.92 N/A 1 - C 6.55 0.94 1.10 0.0247 INLET 0.00 839.18

9.71 4.21 844.94 N/A 1 - C 6.58 0.95 1.11 0.0247 INLET 0.00 839.18

1CDSS 1.0.0.3. Ramp A Sta 1388+42.xmlInlet Control Design Equations Enabled



CULVERT ANALYSIS

HWI

(ft.)

HWO

(ft.)

DN

(ft.)

DC

(ft.)

MANNING

N

FLOW

(cfs.) (fps.)

FLOW

TYPE

VELOCITY HEADWATER

CONTROL

HEAD

LOSS

(ft.)

BURIED

DEPTH

(ft.)

TAILWATER

ELEVATION

(ft.)

9.91 4.22 844.97 N/A 1 - C 6.61 0.96 1.13 0.0247 INLET 0.00 839.18

2CDSS 1.0.0.3. Ramp A Sta 1388+42.xmlInlet Control Design Equations Enabled



  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
 

Storm Sewer Tributary Map 
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APPENDIX F 
 

BMP Calculation (ODOT Spreadsheet) 
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Vegetated Biofilter

Location Information Hydrology Channel Characteristics Analysis Results

VBF Route Begin Station End Station Side Area (acres)

Drainage 

Total 

1

(acres)

Credit 

Treatment 

EDA 

 (cfs)
F

WQ
note2

Width (ft)

Bottom 

VBF 

(z:1)

Slope 

Fore 

VBF 

(z:1)

Slope 

Back 

VBF 

Slope (ft/ft)

Longitudinal 

VBF 

3

Coefficient

Roughness 

Manning's 

4

inches)

 (
F

WQ

Runoff at 

Depth of 

4

 (ft/sec)
F

WQ

Runoff at 

Velocity of 

5

Width (feet)

Ditch 

Standard 

Width (feet)

Ditch 

Required 

VBF#1 RAMP A 1373+50 1375+50 RT 0.96 0.66 0.484 4 4 2 0.010 0.15 3.19 0.36 4 4

VBF#2 RAMP A 1386+00 1388+25 RT 0.83 0.62 0.430 4 4 2 0.009 0.15 3.08 0.33 4 4

Total Treatment Credit Earned from VBFs (within R/W): 1.28 acres

Post Construction - Project Summary

Project Data Units

Project EDA 5.84 acres

Is the Project Routine Maintenance per L&D Vol. 2, Sec. 1112.2 No

BMPs Required? BMPs Required NA

Ain (New Impervious Area in New Permanent R/W 0 acres

Does Entire Site Drain to Large River (>100 sq. miles)? No

Water Quality Treatment Required Yes

Water Quantity Treatment Required No

Treatment Percent and Treatment Requirement

Aix (Project EDA that is inside the existing right-of-way) 5.84 acres

Ain (New Impervious Area in New Permanent R/W) 0 acres

T% (Treatment Percent) 20.00 %

Treatment Requirement 1.17 acres

BMPs Provided

BMP Name BMP Type (acres)

Drainage Area 

Contributing 

ODOT R/W (acres)

Drainage Area in 

Contributing 

VBF1 Vegetated Biofilter 0.96 0.66

VBF2 Vegetated Biofilter 0.83 0.62

Treatment Provided

Total Area with ODOT R/W Treated (acres) 1.28

Treatment Requirements (acres) 1.17



Ohio Department of Transportation - Office of Hydraulic Engineering
Post-Construction BMP Calculation Spreadsheet

Project Data Units

Project EDA 5.84 acres

Is the Project Routine Maintenance per L&D Vol. 2, Sec. 

1112.2 No

BMPs Required? BMPs Required NA

Ain (New Impervious Area in New Permanent R/W 0 acres

Does Entire Site Drain to Large River (>100 sq. miles)? No

Water Quality Treatment Required Yes

Water Quantity Treatment Required No

Treatment Percent and Treatment Requirement

Aix (Project EDA that is inside the existing right-of-way) 5.84 acres

Ain (New Impervious Area in New Permanent R/W) 0 acres

T% (Treatment Percent) 20.00 %

Treatment Requirement 1.17 acres

BMPs Provided

BMP 

Name BMP Type

Contributing 

Drainage Area 

(acres)

Contributing 

Drainage Area in 

ODOT R/W 

(acres)

VBF1 Vegetated Biofilter 0.96 0.66

VBF2 Vegetated Biofilter 0.83 0.62

Treatment Provided

1.28

1.17

Good

BMP Submittal Requirements (Per L&D, Vol. 2, Sec. 1116.2)

Yes Good

Yes Good

Yes Good

Yes Good

Yes Good

Yes Good

Yes Good

1. Estimated Project Earth Disturbed Area

Post Construction - Project Summary

Total Area with ODOT R/W Treated (acres)

Treatment Check

Treatment Requirements (acres)

7. Explanation for any area that is not treated

6. Calculations for each BMP

5. Plan sheets showing locations of post-construction BMP

4. Drainage area mapping for post-construction BMPs that show the 

total contributing drainage area and the amount of contributing area 

within ODOT right-of-way

3. BMP Selected for use

2. Treatment Percent Calculation

Spreadsheet Template

Updated January 2019



Ohio Department of Transportation - Office of Hydraulic Engineering
Post-Construction BMP Calculation Spreadsheet

Drainage Area VBF #1 Area (acres) Coefficient of Runoff (C)

Tributary Area within Existing R/W 0.37 0.9

Impervious Trib. Area Outside Existing R/W 0.29 0.9

Tributary Area Land Use #3 0.30 0.5

Tributary Area Land Use #4 0.3

Total Tributary Area 0.96 0.775

BMP Type Vegetated Biofilter

Time of Concentration (minutes) NA

Intensity, i (in/hr) 0.65

Water Quality Flow (WQF) 0.484 cfs

Drainage Area VBF #2 Area (acres) Coefficient of Runoff (C)

Tributary Area within Existing R/W 0.29 0.9

Impervious Trib. Area Outside Existing R/W 0.33 0.9

Tributary Area Land Use #3 0.21 0.5

Tributary Area Land Use #4

Total Tributary Area 0.83 0.799

BMP Type Vegetated Biofilter

Time of Concentration (minutes) NA

Intensity, i (in/hr) 0.65

Water Quality Flow (WQF) 0.430 cfs

Drainage Area #3 Area (acres) Coefficient of Runoff (C)

Tributary Area within Existing R/W 0.9

Impervious Trib. Area Outside Existing R/W 0.9

Tributary Area Land Use #3

Tributary Area Land Use #4

Total Tributary Area 0.00

BMP Type

Time of Concentration (minutes)

Intensity, i (in/hr)

Water Quality Flow (WQF) cfs

Drainage Area #4 Area (acres) Coefficient of Runoff (C)

Tributary Area within Existing R/W 0.9

Impervious Trib. Area Outside Existing R/W 0.9

Tributary Area Land Use #3

Tributary Area Land Use #4

Total Tributary Area 0.00

BMP Type

Time of Concentration (minutes)

Intensity, i (in/hr)

Water Quality Flow (WQF) cfs

Water Quality Flow Rate (WQF)

Spreadsheet Template

Updated January 2019



Ohio Department of Transportation - Office of Hydraulic Engineering
Post-Construction BMP Calculation Spreadsheet

VBF Route Begin Station End Station Side

Total 

Drainage 

Area 

(acres)

EDA 

Treatment 

Credit 

(acres)
1

WQF 

(cfs)

VBF 

Bottom 

Width 

(ft)
note2

VBF 

Fore 

Slope 

(z:1)

VBF 

Back 

Slope 

(z:1)

VBF 

Longitudinal 

Slope (ft/ft)

Manning's 

Roughness 

Coefficient
3

Depth of 

Runoff at 

WQF 

(inches)
4

Velocity 

of Runoff 

at WQF 

(ft/sec)
4

Standard 

Ditch 

Width 

(feet)
5

Required 

Ditch 

Width 

(feet)

VBF#1 RAMP A 1373+50 1375+50 RT 0.96 0.66 0.484 4 4 2 0.010 0.15 3.19 0.36 4 4

VBF#2 RAMP A 1386+00 1388+25 RT 0.83 0.62 0.430 4 4 2 0.009 0.15 3.08 0.33 4 4

0.15

0.15

0.15

0.15

0.15

0.15

0.15

0.15

Total Treatment Credit Earned from VBFs (within R/W): 1.28 acres

(Treatment is for quality only, not quantity)

BMP Design Considerations

1 Yes Good

2 Yes Good

3 Yes Good

4 Yes Good

5 Yes Good

6 Yes Good

7 Yes Good

8 Yes Good

9 Yes Good

Is the VBF a trapezoidal ditch with a flat bottom, not a radius ditch?

Channel Characteristics

Are the station ranges and locations of the VBFs labeled on the Project Site Plan drawing?

Does each VBF include Item 670, Ditch Erosion Protection?

Does each VBF include 4" of Item 659 Topsoil on the vegetated portion of the shoulder and foreslope?

Does the "Total Drainage Area" include all onsite and off-site drainage to the VBF?

Vegetated Biofilter

Analysis ResultsHydrologyLocation Information

Do the VBF characteristics match the calculated flow and velocity checks using Manning's Equation above?

Yellow: Requires Input (See instructions tab)

Is the velocity of runoff for the WQF for each VBF less than or equal to 1.0 ft/sec?

Is the depth of runoff for the WQF for each VBF less than or equal to 4 inches?

Is the VBF width at least 4 feet?

Spreadsheet Template

Updated January 2019



  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX G 
 

Outfall Map (Stormwater Tributary Area Map) 
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APPENDIX H 
 

Outfall 3 (South) ODOT Construction Plans 
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