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INTRODUCTION

HUR-4-8.02 will convert a rural signalized intersection to a modern roundabout. The roundabout is
shifted to the northeast to minimize conflict with the existing oil line and impacts to properties. This
results in minor realignment of the east and west legs and significant realignment of the north and
south legs of the intersection. The project is located in Lyme Township, Huron County, Ohio. General
limits of the work are from 350’ west to 700’ east and 800’ south to 1000’ north of the intersection of
State Route 4 and State Route 113.

The existing intersection is a crest in all directions. The west leg drains to the west in existing roadside
ditches into a system of catch basins. The north leg drains to the north in roadside ditches. The left
side of the east leg sheet flows to the north eventually draining to the ditch along SR 4. The right side
of the east leg drains to the east in a roadside ditch. The south leg drains to a sag point at
approximately STA 419+50 where water is captured by catch basins and carried west.

The proposed drainage closely mimics the existing drainage pattern utilizing roadside ditches and new
storm sewers to convey roadway and offsite drainage to existing outfalls.

DESIGN CRITERIA

Ohio Department of Transportation Location and Design Manual, Volume Il (July 2025 revision) was
used as the basis for design methodology. Pavement spread calculations and ditch capacity
analyses were performed using CDSS software. Storm sewer design calculations were performed
inside OpenRoads Designer using the built in ODOT engineering library, catalogs and rainfall
curves.

Both SR 4 and SR 113 are 2-lane roads with less than 6,000 ADT; therefore, per L&D Table 1103-1
allowable spread onto the pavement is 6-feet within the curbed sections. The 50% recurrence
interval is used for pavement spread per L&D Section 1103.2.

ADT is greater than 3,000 on both SR 4 and SR 113; therefore, per L&D Section 1102.3.1 ditch
design utilized 10% recurrence interval for depth of flow and 20% recurrence interval for shear
stress.

Storm sewers are sized to flow full for 10-year storms and the hydraulic grade line was checked for
the 25-year storm. A minimum time of concentration of 10 minutes was used per L&D guidance for
catch basins in pavement and 15 minutes for catch basins in ditches.

DRAINAGE DESIGN

Ditches

Adequately sized to contain the design year storm with 1° minimum freeboard from edge of pavement
and fully contained within the banks. See Appendix A for ditch calculations.



Pavement Spread

Pavement spread calculations show the pavement spread within allowable for all curbed sections.
Erosion protection has been shown on the plans where drainage runs out at the end of curbs. See
Appendix B for spread calculations.

Storm Sewer

Existing storm sewers on the south side of the east leg carry existing drainage into the project area.
Assuming the existing 6” pipe (D-21) is flowing full as it enters the site, 0.3 cfs was added to the catch
basin crossing SR 4 (D-25).

Offsite drainage area was estimated using OGRIP lidar data from the OGRIP Data Downloads website.
Time of concentration was estimated using sheet flow and shallow concentrated flow per L&D Volume
Il guidance.

See Appendix C for storm sewer calculations and associated drainage exhibit.

POST CONSTRUCTION BEST MANAGEMENT PRACTICES

The project is estimated to disturb approximately 7.53-acres. New impervious area in new permanent
right of way is approximately 1.09-acres; therefore, storm BMPs that treat stormwater quality and storm
water quantity are required. The total treatment required is 2.82-acres.

There are 4 treatment areas within the project limits. 2 Bioretention Cells and 2 Amended Vegetated
Filter Strips.

Bioretention Cells

There are 2 Bioretention Cells in the project, BIO#1 and BIO#2. The Cells do not conflict with the
bedrock as bedrock was not encountered during the geotechnical investigation. Both Bioretention
Cells have the same layer thickness as can be described below:

30” Bioretention planting soil (See standard note W101 for soil mix)
3” Fine aggregate per CMS 703.20

3” Coarse aggregate, Size No. 78 per CMS 703.20

12” Coarse aggregate, Size No. 57 per CMS 703.20

A cross section of the layers can be found on the detail in the planset.

BIO#1 can be found in the SW quadrant of the project from STA 74+35 LT to 76+50 LT.
BIO#2 can be found in the NE quadrant of the project from STA 700+13 LT to 702+53 LT.

Due to elevation and outlet constraints within the project limits, the underdrain is kept at 3 feet 9 inches
until the outlet where it rises to the minimum of 2 feet below the final surface elevation of the
bioretention planting soil, as is allowed in section 113.5.3.11 of the L&D Vol.2. BIO#1 outlets into CB
D-1, while BIO#2 outlets into the NE Ditch.



Amended Vegetated Filter Strips

There are 2 Amended Vegetated Filter Strips, AVFS1 and 2.

AVFS1 can be found on the North leg of the project, STA 40+92 RT to 43+47 RT with an average
width of 28.

AVFS2 can be found on the North leg of the project, STA 34+09 LT to 38+30 LT with an average width
of 17.

The proposed BMPs treat 2.89-acres within existing and proposed ODOT right of way.

See Appendix C for drainage areas and Appendix D for BMP calculations, and details for each BMP.



HUR-04-08.02

APPENDIX A: DITCH CALCULATIONS




DITCH ANALYSIS

PID : 118005 Date : 03/01/2024  Project : HUR-4-0802
Description :North Leg LT

Rainfall Area: B

Seed: 0.40
Permanent Mat  Type 1: 2.00
RCP Type B: 6.00

(*) Warning: Grade is steeper than allowable.

Location :

Allowable Shears
Jute Mat:
Type 2:

0.45
3.00

SR 4 /SR 113
Designer : AAA
Temporary Mat:  1.00
Type 3: 5.00

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

STATION SIDE LENGTHRADIUS IN BACK GRADE AREA AREA RUNOFF CA PROTECT RAIN STORM MANN. TIME

VEL. SHEAR DESIGN DEPTH WIDTH

BEGIN END (ft) WIDTH SLOPE SLOPE (ft./ft.) (acres) SUM COEFF. (Sum) TYPE INT. FREQ. COEFF. FLOW FLOW (lbs/ FLOW FLOW FLOW
(ft.)  (ftsft) (ft./ft) (acres) (in./hr.) (yrs.) (min) (fps.) SAf)  (cfs) () (ft.)

33+00  34+00 R 10500 400 400 400 00127 032 032 058 019  Seed 3.60 5 0.030 1637 1.27 0.09 067 012 495
Seed 405 10 0.040 16.60 1.09 0.12 075 015 520

34+00  35+00 R 10100 400 400 400 00035 025 057 058 033 Seed 3.42 5 0.030 18.07 0.98 0.05 113 023 587
Seed 382 10 0.040 1858 0.83 0.06 126 029 6.34

35+00  36+00 R 9500 400 500 400 00028 022 079 059 046  Seed 3.26 5 0.030 19.65 0.99 0.05 150 029 6.59
Seed 363 10 0.040 2044 0.83 0.06 167 036 7.21

36+00  37+00 R 9500 400 7.00 400 00069 018 097 062 057 Seed 3.16 5 0.030 2079 1.39 0.11 181 024 6.69
Seed 3.51 10 0.040 21.78 1.17 013 201 030 7.34

37+00  38+00 R 10000 4.00 400 400 00022 0.14  1.11 067 067  Seed 3.03 5 0.030 2244 1.00 005 201 037 6.94
Seed 334 10 0.040 23.73 0.84 0.06 222 045 763

38+00  38+50 R 4300 400 300 400 00062 004 115 066 069  Seed 2.99 5 0.030 2292 147 0.11 207 028 597
Seed 329 10 0.040 2430 1.25 014 228 035 6.44

CDSS 1.0.0.3.

North Leg LT.xml



DITCH ANALYSIS

PID : 118005 Date : 08/30/2024  Project : HUR-4-0802 Location: SR 4 /SR 113
Description :North RT Designer : AAA
Rainfall Area : B Allowable Shears
Seed: 0.40 Jute Mat: 0.45 Temporary Mat: 1.00
Permanent Mat Type 1: 2.00 Type 2: 3.00 Type 3: 5.00
RCP Type B: 6.00
(*) Warning: Grade is steeper than allowable. If value is parantheses, design parameters have been exceeded. - See user manual.

STATION SIDE LENGTHRADIUS IN BACK GRADE AREA AREA RUNOFF CA PROTECT RAIN STORM MANN. TIME VEL. SHEAR DESIGN DEPTH WIDTH

BEGIN END (ft) WIDTH SLOPE SLOPE (ft./ft.) (acres) SUM COEFF. (Sum) TYPE INT. FREQ. COEFF. FLOW FLOW (lbs/ FLOW FLOW FLOW
(ft)  (ft/fe) (ft/ft.) (acres) (inhr.) (yrs.) (min.) (fps.) SAf) (cfs)  (ft) (ft.)

700+00 33+00 R 15500 400 800 400 00340 077 077 067 052  Seed 3.90 5 0.030 16.05 243 035 201 017 599
Seed 4.61 10 0.040 16.22 2.1 045 238 021 656

33+00  34+00 R 10000 400 7.00 400 00098 049 126 057 0.80 Seed 3.82 5 0.030 1696 1.83 0.18 304 030 7.25
Seed 450 10 0.040 17.27 157 0.23 358 038 814

34+00  35+00 R 10200 400 600 400 00097 084 210 050 122  Seed 3.75 5 0.030 17.77 2.09 023 455 037 7.72
Seed 4.41 10 0.040 1822 1.78 0.29 536 047 872

35+00  36+00 R 10200 400 300 300 00099 129 339 040 173  Seed 3.69 5 0.030 1844 252 0.29 6.38 047 6.82
Seed 433 10 0.040 19.00 2.16 0.37 750  0.60 7.59

36+00  37+00 R 10100 400 300 3.00 00069 269 608 040 281  Seed 3.63 5 0.030 19.10 255 029 1020 067 8.00
Seed 426 10 0.040 1977 217 036 1195 084 9.06

37+00  38+00 R 10000 400 3.00 300 00072 044 652 040 298  Seed 3.58 5 0.030 1973 262 030 1069 068 8.06
Seed 419 10 0.040 2052 2.23 038 1250 085 9.12

38+00  38+50 R 5000 400 300 300 00062 014 666 046 305 Seed 3.56 5 0.030 20.06 249 027 1084 071 825

CDSS 1.0.0.3. North Leg RT.xml 1



DITCH ANALYSIS

I AT

STATION SIDE LENGTHRADIUS IN BACK GRADE AREA AREA RUNOFF CA PROTECT RAIN STORM MANN. TIME VEL. SHEAR DESIGN DEPTH WIDTH

BEGIN END (ft) WIDTH SLOPE SLOPE (ft/ft.) (acres) SUM COEFF. (Sum) TYPE INT. FREQ. COEFF. FLOW FLOW (lbs/ FLOW FLOW FLOW
(ft)  (ft.sft) (ft./ft) (acres) (in./hr.) (yrs.) (min.) (fps.) SAf) (cfs)  (ft) (ft.)
Seed 4.16 10  0.040 2091 212 035 1267 089 9.36

CDSS 1.0.0.3. North Leg RT.xml 2



DITCH ANALYSIS

PID : 118005 Date : 03/01/2024  Project : HUR-4-0802 Location: SR4/SR 113
Description :East Leg RT Designer : AAA
Rainfall Area : B Allowable Shears
Seed: 0.40 Jute Mat: 0.45 Temporary Mat:  1.00
Permanent Mat Type 1: 2.00 Type 2: 3.00 Type 3: 5.00
RCP Type B: 6.00
(*) Warning: Grade is steeper than allowable. If value is parantheses, design parameters have been exceeded. - See user manual.

STATION SIDE LENGTHRADIUS IN BACK GRADE AREA AREA RUNOFF CA PROTECT RAIN STORM MANN. TIME VEL. SHEAR DESIGN DEPTH WIDTH

BEGIN END (ft) WIDTH SLOPE SLOPE (ft./ft.) (acres) SUM COEFF. (Sum) TYPE INT. FREQ. COEFF. FLOW FLOW (lbs/ FLOW FLOW FLOW
(ft.)  (ftsft) (ft./ft) (acres) (in./hr.) (yrs.) (min) (fps.) SAf)  (cfs) () (ft.)

164+38 165+40 R 100.00 2.00 400 200 00337 154 154 048 074  Seed 3.40 5 0.030 1828 3.20 0.58 251 028 3.66
Jute Mat 3.39 5 0.040 18.40 2.61 068 250 032 393

Temp. Mat  3.39 5 0.040 18.40 2.61 068 250 032 393

Temp.Mat 3.84 10 0.040 1837 2.71 0.73 284 035 407

165+40 166+40 R 100.00 2.00 3.00 200 00280 066 220 044 103  Seed 3.34 5 0.030 1889 3.38 0.62 343 035 376
Jute Mat 3.33 5 0.040 19.00 275 0.72 342 041 405

Temp. Mat 3.33 5 0.040 19.00 275 0.72 3.42 041 4.05

Temp. Mat 3.78 10 0.040 18.96 2.86 0.77 3.89 044 4.20

166+40 167+40 R 100.00 2.00 3.00 2.00 0.0157 0.67 2.87 0.42 1.31 Seed 3.27 5 0.030 19.57 2.93 0.45 4.29 046 4.32
Jute Mat 3.26 5 0.040 19.70 238 0.53 4.27 054 4.69

Temp. Mat 3.26 5 0.040 19.70 238 0.53 4.27 0.54 4.69

Temp. Mat 3.71 10 0.040 19.63 247 0.56 4.86 0.57 4.87

167+40 168+40 R 100.00 2.00 4.00 3.00 0.0061 0.69 3.56 0.42 1.60 Seed 3.19 5 0.030 20.50 2.06 0.23 5.10 0.60 6.22

CDSS 1.0.0.3. RAB East Leg RT.xml 1



DITCH ANALYSIS
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STATION SIDE LENGTHRADIUS IN BACK GRADE AREA AREA RUNOFF CA PROTECT RAIN STORM MANN. TIME VEL. SHEAR DESIGN DEPTH WIDTH
BEGIN END (ft) WIDTH SLOPE SLOPE (ft./ft) (acres) SUM COEFF. (Sum) TYPE INT. FREQ. COEFF. FLOW FLOW (lbs./ FLOW FLOW FLOW
(ft)  (ftsft) (ft./ft) (acres) (in./hr.) (yrs.) (min) (fps.) SAf)  (cfs) () (ft.)
Seed 3.62 10 0.040 2059 1.72 0.28 578 074 7.15
168+40 168+96 R  56.00 2.00 4.00 3.00 0.0056 0.32 3.88 044 174  Seed 3.15 5 0.030 20.96 2.03 0.22 547 064 6.46
Seed 3.56 10  0.040 21.14  1.69 0.27 620 0.78 7.43

CDSS 1.0.0.3.

RAB East Leg RT.xml



DITCH ANALYSIS

I AT

PID : 118005 Date : 08/30/2024  Project : HUR-4-0802 Location :
Description :RAB East LT to North RT Ending at Dike

Rainfall Area : B Allowable Shears

Seed: 0.40 Jute Mat: 0.45
Permanent Mat Type 1: 2.00 Type 2: 3.00
RCP Type B: 6.00

(*) Warning: Grade is steeper than allowable.

Temporary Mat:
Type 3:

SR 4 /SR 113

Designer : AAA

1.00

5.00

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

STATION SIDE LENGTHRADIUS IN BACK GRADE AREA AREA RUNOFF CA PROTECT RAIN STORM MANN. TIME

VEL. SHEAR DESIGN DEPTH WIDTH

BEGIN END (ft) WIDTH SLOPE SLOPE (ft./ft.) (acres) SUM COEFF. (Sum) TYPE INT. FREQ. COEFF. FLOW FLOW (lbs/ FLOW FLOW FLOW
(ft)  (ft/fe) (ft/ft.) (acres) (inhr.) (yrs.) (min.) (fps.) SAf) (cfs)  (ft) (ft.)

703+75 702+53 L 12200 400 400 400 00026 029 029 072 021  Seed 3.77 5 0.030 1754 0.79 0.03 079 021 565
Entrance to BIO #2 Seed 444 10 0.040 17.90 0.69 0.04 093 027 6.13
702+53 702+07 L 4600 800 3.00 3.00 00028 030 059 050 036  Seed 3.69 5 0.030 18.47 |0.82 0.03 132 019 9.13
Seed 434 10 0.040 1894 |0.72 0.04 156 025 947

702+0 L 187.00 800 300 300 00028 077 136 050 074 Seed 3.46 5 0.030 2138 1.05 005 257 028 967
Seed 404 10 0.040 2226 0.92 0.06 301 036 10.17

BIO#2 Dike

CDSS 1.0.0.3. RAB East Leg to North Leg RT Ending at Dike.xml
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DITCH ANALYSIS

PID : 118005 Date : 09/10/2024  Project : HUR-4-0802 Location: SR4/SR 113
Description :RAB East LT to North RT Designer : AAA
Rainfall Area : B Allowable Shears
Seed: 0.40 Jute Mat: 0.45 Temporary Mat: 1.00
Permanent Mat Type 1: 2.00 Type 2: 3.00 Type 3: 5.00
RCP Type B: 6.00
(*) Warning: Grade is steeper than allowable. If value is parantheses, design parameters have been exceeded. - See user manual.

STATION SIDE LENGTHRADIUS IN BACK GRADE AREA AREA RUNOFF CA PROTECT RAIN STORM MANN. TIME VEL. SHEAR DESIGN DEPTH WIDTH

BEGIN END (ft) WIDTH SLOPE SLOPE (ft/ft) (acres) SUM COEFF. (Sum) TYPE INT. FREQ. COEFF. FLOW FLOW (lbs/ FLOW FLOW FLOW
(ft)  (ft/fe) (ft/ft.) (acres) (inhr.) (yrs.) (min.) (fps.) SAf) (cfs)  (ft) (ft.)

703+75 703+00 L  90.00 400 400 400 00151 029 029 072 021  Seed 3.90 5 0.030 16.04 143 0.12 082 013 5.01
Seed 462 10 0.040 16.19 1.25 0.16 096 017 532

703+00 702+00 L 100.00 4.00 4.00 400 00021 017 046 050 029  Seed 3.72 5 0.030 18.05 0.82 0.03 109 026 6.11
— BIO#2 Dike Seed 4.38 10  0.040 1850 0.71 0.04 129 034 6.71

702+00 700+20 L 180.00 4.00 4.00 400 00020 022 068 050 040  Seed 3.45 5 0.030 2140 0.87 0.04 139 031 645
Seed 403 10 0.040 2240 0.75 0.05 163 039 7.12

700+20 33+00 R 15500 400 800 400 00340 077 145 067 092 Seed 3.39 5 0.030 2232 280 045 312 021 654
Jute Mat 3.37 5 0.040 2252 229 0.52 310 025 6.96

Temp. Mat  3.37 5 0.040 2252 229 0.52 310 025 6.96

Temp. Mat 3.94 10 0.040 2347 240 0.57 3.63 027 7.23

33+00  34+00 R 100.00 4.00 7.00 4.00 0.0098 0.49 1.94 0.57 1.20 Seed 3.32 5 0.030 2336 1.98 0.21 3.98 034 776
Seed 3.86 10 0.040 2445 1.69 0.26 4.63 043 8.74
34+00 35+00 R 102.00 4.00 6.00 4.00 0.0097 0.84 2.78 0.50 1.62 Seed 3.27 5 0.030 2413 218 0.24 5.29 0.40 8.03

CDSS 1.0.0.3. RAB East Leg to North Leg RT.xml 1
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DITCH ANALYSIS

I AT

STATION SIDE LENGTHRADIUS IN BACK GRADE AREA AREA RUNOFF CA PROTECT RAIN STORM MANN. TIME VEL. SHEAR DESIGN DEPTH WIDTH

BEGIN END (ft) WIDTH SLOPE SLOPE (ft/ft.) (acres) SUM COEFF. (Sum) TYPE INT. FREQ. COEFF. FLOW FLOW (lbs/ FLOW FLOW FLOW
(ft)  (ft.sft) (ft./ft) (acres) (in./hr.) (yrs.) (min.) (fps.) SAf) (cfs)  (ft) (ft.)

Seed 3.80 10 0.040 2536 1.86 0.31 6.15 051 9.07

35+00  36+00 R 10200 400 3.00 300 0.0099 129 407 040 214  Seed 3.22 5 0.030 2479 257 0.30 6.88 049 6.94
Seed 3.74 10  0.040 26.13 220 0.38 798 062 772

36+00  37+00 R 101.00 400 3.00 300 00069 269 676 040 321  Seed 3.18 5 0.030 2545 255 029 1022 067 8.00
Seed 3.69 10  0.040 2691 217 036 11.83  0.84 9.03

37+00  38+00 R 10000 400 3.00 300 00072 044 720 040 339 Seed 3.14 5 0.030 26.08 262 030 1065 0.67 8.05
Seed 3.63 10  0.040 2765 222 038  12.31 0.85 9.08

38+00  38+50 R 5000 400 300 300 00062 014 734 046 345 Seed 3.12 5 0.030 2642 249 027 1078 0.71 824
Seed 3.61 10  0.040 28.05 2.11 034 1245  0.89 9.31

CDSS 1.0.0.3. RAB East Leg to North Leg RT.xml 2



DITCH ANALYSIS

I AT

PID : 118005 Date : 08/30/2024  Project : HUR-4-0802 Location :
Description :RAB West to South LT

Rainfall Area : B Allowable Shears

Seed: 0.40 Jute Mat: 0.45
Permanent Mat Type 1: 2.00 Type 2: 3.00
RCP Type B: 6.00

(*) Warning: Grade is steeper than allowable.

Temporary Mat:
Type 3:

SR 4 /SR 113

Designer : AAA

1.00
5.00

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

STATION SIDE LENGTHRADIUS IN BACK GRADE AREA AREA RUNOFF CA PROTECT RAIN STORM MANN. TIME

VEL. SHEAR DESIGN DEPTH WIDTH

BEGIN END (ft) WIDTH SLOPE SLOPE (ft./ft.) (acres) SUM COEFF. (Sum) TYPE INT. FREQ. COEFF. FLOW FLOW (lbs/ FLOW FLOW FLOW

(ft)  (ft/fe) (ft/ft.) (acres) (inhr.) (yrs.) (min.) (fps.) SAf) (cfs)  (ft) (ft.)

83+89  82+86 L 103.00 4.00 1900 3.00 0.0020 025 025 050 013  Seed 3.71 5 0.030 1819 053 0.02 046 015 7.37
Entrance to BIO #1 Seed 436 10 0.040 18.69 0.46 0.02 055 019 825
82+86  82+58 L 2800 10.00 16.00 3.00 0.0020 117 142 060 083  Seed 3.66 5 0.030 1874 |0.84 0.04 3.03 028 1540
Seed 430 10 0.040 19.33 |0.73 005 356  0.36 16.91

82+58 - 80+91 L 167.00 1000 500 200 0.0020 090 232 053 130 Seed 3.46 5 0.030 2131 1.06 005 451 037 1262
Seed 404 10 0.040 2226 0.93 0.06 527 048 13.39

BIO#1 Dike

CDSS 1.0.0.3. RAB West Leg to South Leg LT.xml


aashiq
Cloud+

aashiq
Cloud+
BIO#1 Dike

aashiq
Text Box
Entrance to BIO #1

aashiq
Rectangle


DITCH ANALYSIS

PID : 118005 Date : 03/01/2024  Project : HUR-4-0802
Description :South Leg LT heading North

Rainfall Area: B

Seed: 0.40
Permanent Mat  Type 1: 2.00
RCP Type B: 6.00

(*) Warning: Grade is steeper than allowable.

Location :

Allowable Shears
Jute Mat:
Type 2:

0.45
3.00

SR 4 /SR 113
Designer : AAA
Temporary Mat:  1.00
Type 3: 5.00

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

STATION SIDE LENGTHRADIUS IN BACK GRADE AREA AREA RUNOFF CA PROTECT RAIN STORM MANN. TIME

VEL. SHEAR DESIGN DEPTH WIDTH

BEGIN END (ft) WIDTH SLOPE SLOPE (ft./ft.) (acres) SUM COEFF. (Sum) TYPE INT. FREQ. COEFF. FLOW FLOW (lbs/ FLOW FLOW FLOW
(ft.)  (ftsft) (ft./ft) (acres) (in./hr.) (yrs.) (min) (fps.) SAf)  (cfs) () (ft.)

416+03 417+03 L 100.00 200 300 3.00 00059 036 036 073 027 Seed 3.62 5 0.030 1625 1.31 0.10 096 026 358
Seed 406 10 0.040 16.49 1.10 0.12 108 033 3.97

417+03 418+03 L 100.00 200 300 3.00 0.0147 004 040 040 028  Seed 3.51 5 0.030 17.18 1.81 0.19 098 021 324
Seed 393 10 0.040 17.57 153 0.24 110 026 3.55

418+03 419+03 L 100.00 200 400 3.00 0.0086 004 044 068 031 Seed 3.40 5 0.030 1828 1.49 0.13 105 025 3.72
Seed 379 10 0.040 18.87 1.26 0.16 117 030 4.12

419+03 419+45 L 4200 200 600 3.00 0.008 003 047 081 033  Seed 3.35 5 0.030 1875 147 0.13 111 024 420
Seed 373 10 0.040 19.44 123 0.17 124 030 4.71

CDSS 1.0.0.3.

South Leg LT Heading North.xml



DITCH ANALYSIS
x _-,_.:_:__ -~ ‘__.:?.__-.-.
PID : 118005 Date : 03/01/2024  Project : HUR-4-0802 Location: SR4/SR 113
Description :South Leg LT heading South Designer : AAA
Rainfall Area : B Allowable Shears
Seed: 0.40 Jute Mat: 0.45 Temporary Mat:  1.00
Permanent Mat Type 1: 2.00 Type 2: 3.00 Type 3: 5.00
RCP Type B: 6.00

(*) Warning: Grade is steeper than allowable.

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

STATION SIDE LENGTHRADIUS IN BACK GRADE AREA AREA RUNOFF CA PROTECT RAIN STORM MANN. TIME VEL. SHEAR DESIGN DEPTH WIDTH
BEGIN END (ft) WIDTH SLOPE SLOPE (ft./ft.) (acres) SUM COEFF. (Sum) TYPE INT. FREQ. COEFF. FLOW FLOW (lbs/ FLOW FLOW FLOW
(ft.)  (ftsft) (ft./ft) (acres) (in./hr.) (yrs.) (min) (fps.) SAf)  (cfs) () (ft.)
73+63  72+83 L 9000 200 700 300 00168 017 017 060 010  Seed 3.63 5 0.030 16.13 1.28 0.12 037 011 3.13
Seed 408 10 0.040 16.33 1.10 0.15 042 014 3.40

CDSS 1.0.0.3.

South Leg LT Heading South.xml



DITCH ANALYSIS

PID : 118005 Date : 03/01/2024  Project : HUR-4-0802 Location: SR4/SR 113
Description :South Leg RT heading North Designer : AAA
Rainfall Area : B Allowable Shears
Seed: 0.40 Jute Mat: 0.45 Temporary Mat:  1.00
Permanent Mat Type 1: 2.00 Type 2: 3.00 Type 3: 5.00
RCP Type B: 6.00
(*) Warning: Grade is steeper than allowable. If value is parantheses, design parameters have been exceeded. - See user manual.

STATION SIDE LENGTHRADIUS IN BACK GRADE AREA AREA RUNOFF CA PROTECT RAIN STORM MANN. TIME VEL. SHEAR DESIGN DEPTH WIDTH

BEGIN END (ft) WIDTH SLOPE SLOPE (ft./ft.) (acres) SUM COEFF. (Sum) TYPE INT. FREQ. COEFF. FLOW FLOW (lbs/ FLOW FLOW FLOW
(ft.)  (ftsft) (ft./ft) (acres) (in./hr.) (yrs.) (min) (fps.) SAf)  (cfs) () (ft.)

70+00  70+50 R 6100 200 400 300 00034 164 164 048 079  Seed 2.45 5 0.030 3172 1.28 0.09 193 043 5.01
Seed 280 10 0.040 31.87 1.08 0.11 220 053 570

70+50  71+50 L 101.00 200 500 300 00137 055 219 056 110  Seed 2.41 5 0.030 3246 225 030 264 035 477
Seed 275 10 0.040 3275 1.89 0.37 301 043 543

71+50  72+50 L 90.00 200 400 300 00139 014 233 057 118  Seed 2.38 5 0.030 3310 235 032 280 036 455
Seed 2.71 10 0.040 3351 1.98 0.39 319 045 5.15

CDSS 1.0.0.3. South Leg RT Heading North.xml 1



DITCH ANALYSIS

PID : 118005 Date : 03/01/2024  Project : HUR-4-0802 Location: SR4/SR 113
Description :South Leg RT heading South Up to 72+50 Designer : AAA
Rainfall Area : B Allowable Shears
Seed: 0.40 Jute Mat: 0.45 Temporary Mat:  1.00
Permanent Mat Type 1: 2.00 Type 2: 3.00 Type 3: 5.00
RCP Type B: 6.00
(*) Warning: Grade is steeper than allowable. If value is parantheses, design parameters have been exceeded. - See user manual.

STATION SIDE LENGTHRADIUS IN BACK GRADE AREA AREA RUNOFF CA PROTECT RAIN STORM MANN. TIME VEL. SHEAR DESIGN DEPTH WIDTH

BEGIN END (ft) WIDTH SLOPE SLOPE (ft./ft.) (acres) SUM COEFF. (Sum) TYPE INT. FREQ. COEFF. FLOW FLOW (lbs/ FLOW FLOW FLOW
(ft.)  (ftsft) (ft./ft) (acres) (in./hr.) (yrs.) (min) (fps.) SAf)  (cfs) () (ft.)

73+51  73+00 R 5100 300 13.00 200 00058 006 006 078 005 Seed 3.60 5 0.030 16.40 0.63 0.03 017 008 4.3
Seed 406 10 0.040 16.54 0.53 0.04 019 010 445

73+00  72+50 R 7400 200 400 300 00139 010 016 079 013  Seed 3.50 5 0.030 17.30 1.33 0.12 0.44 013 294
Seed 393 10 0.040 17.60 1.15 0.14 049 017 3.7

CDSS 1.0.0.3. South Leg RT Heading South To 72+50.xml 1



DITCH ANALYSIS

PID : 118005 Date : 03/01/2024  Project : HUR-4-0802 Location: SR4/SR 113
Description :South Leg RT heading South Up to 73+75 Designer : AAA
Rainfall Area : B Allowable Shears
Seed: 0.40 Jute Mat: 0.45 Temporary Mat:  1.00
Permanent Mat Type 1: 2.00 Type 2: 3.00 Type 3: 5.00
RCP Type B: 6.00
(*) Warning: Grade is steeper than allowable. If value is parantheses, design parameters have been exceeded. - See user manual.

STATION SIDE LENGTHRADIUS IN BACK GRADE AREA AREA RUNOFF CA PROTECT RAIN STORM MANN. TIME VEL. SHEAR DESIGN DEPTH WIDTH

BEGIN END (ft) WIDTH SLOPE SLOPE (ft./ft.) (acres) SUM COEFF. (Sum) TYPE INT. FREQ. COEFF. FLOW FLOW (lbs/ FLOW FLOW FLOW
(ft.)  (ftsft) (ft./ft) (acres) (in./hr.) (yrs.) (min) (fps.) SAf)  (cfs) () (ft.)

74+82  74+00 R 8200 200 300 300 00117 050 050 046 023  Seed 3.66 5 0.030 1585 1.58 0.15 0.84 020 322
Seed 412 10 0.040 16.00 1.34 0.19 095 026 353

74+00  73+75 R 2500 200 300 300 00100 024 074 048 035 Seed 3.64 5 0.030 16.10 1.71 0.16 125 026 3.58
Seed 409 10 0.040 1629 1.44 0.20 141 033 3.97

CDSS 1.0.0.3. South Leg RT Heading South To 73+75.xml 1
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APPENDIX B: PAVEMENT SPREAD CALCULATIONS




INLET SPACING DESIGN
\. _-,_.:_:__ - ‘__.:?.__-.3'.
PID : 118005 Date : 02/22/2024  Project : HUR-4-0802 Location : SR4 /SR 113
Description :RAB East Leg, LT Side of Pavement Designer : AAA
Rainfall Area: B Storm Frequency (yr.) : 2 Total Allow. Spread (ft.) : 8.00 Allowable Depth (ft.) 0.42

STATION C.B. GUTTER RUNOFF CONC. GUTTER TIME LONG. GUTT. PAVT. GUTT. LOCAL RAIN INTERCPTD BYPASS TOTAL DEPTH PAVT.
Type LENGTH COEF AREA TIME TIME USED SLOPE SLOPE SLOPE WIDTH DEPRESS. FALL FLOW FLOW FLOW FLOW SPREAD

(ft.) (acres) (min.) (min.) (min.) (ft./ft.) (ft./ft.) (ft./ft) (ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)
701+16 Begin
702+50 CB-3A  134.00 081 0.14 3.87 0.78 10.00 0.0300 0.0833 0.0160 2.00 0.0000 3.83 0.43 0.00 0.43 0.143 1.72
703+75 m 125.00 090 0.05 5.73 0.95 10.00 0.0300 0.0833 0.0160 2.00 0.0000 3.83 ke ke 0.17 0.101 1.21 End

BASIN ADDED AS
PLACEHOLDER,;
WATER FLOWS OUT OF
CURB TO SLOPE

CDSS 1.0.0.3. East Leg LT Side.xml 1



INLET SPACING DESIGN
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PID : 118005 Date : 02/22/2024  Project : HUR-4-0802 Location : SR 4 /SR 113

Description :RAB North Leg, Left Side of Pavement, Median Designer : AAA

Rainfall Area: B Storm Frequency (yr.) : 2 Total Allow. Spread (ft.) : 8.00 Allowable Depth (ft.) 0.42

STATION C.B. GUTTER RUNOFF CONC. GUTTER TIME LONG. GUTT. PAVT. GUTT. LOCAL RAIN

INTERCPTD BYPASS TOTAL DEPTH PAVT.
Type LENGTH COEF AREA TIME TIME USED SLOPE SLOPE SLOPE WIDTH DEPRESS. FALL

FLOW FLOW FLOW FLOW SPREAD

(ft.) (acres) (min.) (min.) (min.) (ft./ft.) (ft./ft.) (ft/ft) (ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)
30+03 Begin
30+96 CB-3A 93.00 0.90 0.04 319 1.34 10.00 0.0260 0.0086 0.0086 1.00 0.0400 3.83 0.1 0.03 0.14 0.041 4.78
32486 CB-3A 190.00 0.90 0.08 10.00 145 11.45 0.0427 0.0350 0.0350 1.00 0.0400 3.59 0.28 0.00 0.28 0.082 2.34
CDSS 1.0.0.3.

North Leg LT Side.xml 1



INLET SPACING DESIGN

PID : 118005 Date : 02/22/2024  Project : HUR-4-0802 Location : SR4 /SR 113
Description :RAB North Leg, Right Side of Pavement Designer : AAA
Rainfall Area: B Storm Frequency (yr.) : 2 Total Allow. Spread (ft.) : 8.00 Allowable Depth (ft.) 0.42

STATION C.B. GUTTER RUNOFF CONC. GUTTER TIME LONG. GUTT. PAVT. GUTT. LOCAL RAIN INTERCPTD BYPASS TOTAL DEPTH PAVT.
Type LENGTH COEF AREA TIME TIME USED SLOPE SLOPE SLOPE WIDTH DEPRESS. FALL FLOW FLOW FLOW FLOW SPREAD
(ft.) (acres) (min.) (min.) (min.) (ft./ft.) (ft./ft.) (ft/ft) (ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

701+16 Begin

700+00 CB-3A 116.00 082 0.14 3.89 141 10.00 0.0055 0.0833 0.0350 2.00 0.0000 3.83 0.43 0.00 0.43 0.195 2.82

CDSS 1.0.0.3. North Leg RT Side.xml 1



INLET SPACING DESIGN

PID : 118005 Date : 02/22/2024  Project : HUR-04-0802 Location : SR 4/SR 113
Description :RAB South Leg, Left Side of Pavement Designer : AAA
Rainfall Area: B Storm Frequency (yr.) : 2 Total Allow. Spread (ft.) : 8.00 Allowable Depth (ft.) 0.42

STATION C.B. GUTTER RUNOFF CONC. GUTTER TIME LONG. GUTT. PAVT. GUTT. LOCAL RAIN INTERCPTD BYPASS TOTAL DEPTH PAVT.
Type LENGTH COEF AREA TIME TIME USED SLOPE SLOPE SLOPE WIDTH DEPRESS. FALL FLOW FLOW FLOW FLOW SPREAD
(ft.) (acres) (min.) (min.) (min.) (ft./ft.) (ft./ft.) (ft/ft) (ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

499+43 Begin

502+06 % 263.00 090 032 573 3.14 10.00 0.0038 0.0833 0.0400 2.00 0.0000 3.83 i e 1.10 0.287 5.02 End

BASIN ADDED AS
PLACEHOLDER,;
WATER FLOWS OUT OF
CURB TO SLOPE

CDSS 1.0.0.3. South Leg LT Side.xml 1



INLET SPACING DESIGN

PID : 118005

Rainfall Area: B

Date : 02/22/2024
Description :RAB South Leg, NB Lane, RT side

Project : HUR-04-0802

Storm Frequency (yr.) : 2

Location : SR 4 /SR 113

Total Allow. Spread (ft.) : 6.00

Designer : AAA

Allowable Depth (ft.) 0.42

STATION C.B.
Type

CONC. GUTTER TIME LONG. GUTT. PAVT. GUTT.
SLOPE SLOPE SLOPE WIDTH DEPRESS.
(fL/ft) (fL/ft) (FL/ft)  (ft) (ft.)

LENGTH COEF AREA TIME
(acres) (min.)

LOCAL

RAIN INTERCPTD BYPASS TOTAL DEPTH PAVT.

FALL FLOW FLOW
(in./hrs.) (cfs.) (cfs.)

FLOW SPREAD

(ft.) (ft.)

77+00 Begin
(RT) 75+40  CB-3A

(LT) 75+40 CB-3A

0.0053 0.083

0.0570 0.0342 0.0342

$ 0.0010

2.00 0.0000

1.00 0.0400

PAVEMENT IS IN
SUPERELEVATION,;
WATER EXCEEDING
GUTTER WILL FLOW TO
LT SIDE

3.31 0.54 m 0.94 0.205 40.82

3.83 0.58 0.06

BYPASSED FLOW
GOES TO LT SIDE
BASIN

0.105 3.06

PAVEMENT IS IN
SUPERELEVATION,;
WATER EXCEEDING
GUTTER WILL FLOW TO
LT SIDE

CDSS 1.0.0.3.

South Leg RT Side.xml



INLET SPACING DESIGN

PID : 118005 Date : 02/22/2024  Project : HUR-04-0802 Location : SR 4 /SR 113
Description :RAB South Leg, Right Side of Pavement, draining north to East Leg RT Designer : AAA
Rainfall Area: B Storm Frequency (yr.) : 2 Total Allow. Spread (ft.) : 6.00 Allowable Depth (ft.) 0.42

STATION C.B. GUTTER RUNOFF CONC. GUTTER TIME LONG. GUTT. PAVT. GUTT. LOCAL RAIN INTERCPTD BYPASS TOTAL DEPTH PAVT.
Type LENGTH COEF AREA TIME TIME USED SLOPE SLOPE SLOPE WIDTH DEPRESS. FALL FLOW FLOW FLOW FLOW SPREAD
(ft.) (acres) (min.) (min.) (min.) (ft./ft.) (ft./ft.) (ft/ft) (ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

77+00 Begin

802+00 CB-3A  254.00 0.70 046 10.05 144 1149 0.0275 0.0833 0.0160 2.00 0.0000 3.59 1.07 0.08 1.15 0.206 4.44

CDSS 1.0.0.3. South Leg RT to East Leg RT Side.xml 1
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PID : 118005

INLET SPACING DESIGN

Rainfall Area: B

Date : 02/22/2024

Project : HUR-40802
Description :RAB West Leg, Left Side of Pavement and North Leg LT

Storm Frequency (yr.) : 2

Total Allow. Spread (ft.) : 8.00

Location : SR 4 /SR 113

Designer : AAA

Allowable Depth (ft.) 0.42
STATION C.B. GUTTER RUNOFF CONC. GUTTER TIME LONG. GUTT. PAVT. GUTT. LOCAL RAIN INTERCPTD BYPASS TOTAL DEPTH PAVT.
Type LENGTH COEF AREA TIME TIME USED SLOPE SLOPE SLOPE WIDTH DEPRESS. FALL FLOW FLOW FLOW FLOW SPREAD
(ft.) (acres) (min.) (min.) (min.) (ft./ft.) (ft./ft.) (ft/ft) (ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)
600+24 Begin
601+70 CB-3A 146.00 0.72 023 10.00 113 11.14 0.0148 0.0833 0.0200 2.00 0.0000 3.64 0.60 0.00 0.60 0.184 2.87
603+10 CB-3A 140.00 0.80 0.07 10.00 1.21 11.21 0.0213 0.0833 0.0833 2.00 0.0000 3.63 0.20 0.00 0.20 0.115 1.38
CDSS 1.0.0.3. West Leg LT to North Leg LT.xml




INLET SPACING DESIGN

PID : 118005 Date : 02/22/2024  Project : HUR-40802 Location : SR 4 /SR 113
Description :RAB West Leg, Left Side of Pavement Designer : AAA
Rainfall Area: B Storm Frequency (yr.) : 2 Total Allow. Spread (ft.) : 8.00 Allowable Depth (ft.) 0.42

STATION C.B. GUTTER RUNOFF CONC. GUTTER TIME LONG. GUTT. PAVT. GUTT. LOCAL RAIN INTERCPTD BYPASS TOTAL DEPTH PAVT.
Type LENGTH COEF AREA TIME TIME USED SLOPE SLOPE SLOPE WIDTH DEPRESS. FALL FLOW FLOW FLOW FLOW SPREAD
(ft.) (acres) (min.) (min.) (min.) (ft./ft.) (ft./ft.) (ft/ft) (ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)

600+24 Begin

158+90 m 239.00 062 026 740 212 10.00 0.0113 0.0833 0.0160 2.00 0.0000 3.83 0.61 0.01 0.62 0.195 3.74

BASIN ADDED AS
PLACEHOLDER,;
WATER FLOWS OUT
OF CURB TO SLOPE

CDSS 1.0.0.3. West Leg LT Side.xml 1



INLET SPACING DESIGN
x _-,_.:_:__ 1 ‘__.:?.__-.-.
PID : 118005 Date : 02/22/2024  Project : HUR-04-0802 Location : SR 4 /SR 113
Description :RAB West Leg, Right Side of Pavement Designer : AAA
Rainfall Area: B Storm Frequency (yr.) : 2 Total Allow. Spread (ft.) : 8.00 Allowable Depth (ft.) 0.42

STATION C.B. GUTTER RUNOFF CONC. GUTTER TIME LONG. GUTT. PAVT. GUTT. LOCAL RAIN INTERCPTD BYPASS TOTAL DEPTH PAVT.
Type LENGTH COEF AREA TIME TIME USED SLOPE SLOPE SLOPE WIDTH DEPRESS. FALL FLOW FLOW FLOW FLOW SPREAD

(ft.) (acres) (min.) (min.) (min.) (ft./ft.) (ft./ft.) (ft./ft) (ft.) (ft.) (in./hrs.) (cfs.) (cfs.) (cfs.) (ft.) (ft.)
12+10 Begin
11+18 @ 92.00 090 0.05 212 152 10.00 0.0140 0.0090 0.0090 1.00 0.0400 3.83 0.14 m 0.19 0.052 5.79
158+95 [ CB-3A  244.00 090 0.07 222 229 10.00 0.0117 0.0833 0.0160 2.00 0.0000 3.83 0.28 0.00 0.28 0.145 1.74

Bypass flow follows cross
slope transition and flows
into gutter on RT

CB in pavement gore
area

CDSS 1.0.0.3. West Leg RT Side.xml 1
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FlexTable: Catchment Table

1D Label Outflow Element Runoff Flow (Total Out) | Catchment CA Time of Scaled Area Catchment Flow Is Active?
Coefficient (cfs) (acres) Concentration (acres) Time
(Rational) (min) (min)
939 | Unnamed1 D-8 0.900 0.73 0.14 10.00 0.16 10.00 True
773 | Unnamed2 D-13 0.500 1.45 0.28 10.00 0.57 10.00 True
791 | Unnamed6 D-9 0.900 0.31 0.06 10.00 0.07 10.00 True
792 | Unnamed?7 D-6 0.900 0.25 0.05 10.00 0.05 10.00 True
794 | Unnamed9 D-11 0.500 0.27 0.05 10.00 0.10 10.00 True
795 | Unnamed10 D-11 0.900 0.24 0.05 10.00 0.05 10.00 True
796 | Unnamed11 D-11 0.900 0.07 0.01 10.00 0.01 10.00 True
797 | Unnamed12 D-11 0.900 0.27 0.05 10.00 0.06 10.00 True
798 | Unnamed13 D-14 0.900 0.19 0.04 10.00 0.04 10.00 True
799 | Unnamed14 D-14 0.900 0.04 0.01 10.00 0.01 10.00 True
800 | Unnamed15 D-14 0.900 0.02 0.00 10.00 0.00 10.00 True
801 | Unnamed16 D-15 0.900 0.19 0.04 10.00 0.04 10.00 True
802 | Unnamed17 D-3 0.900 0.50 0.10 10.00 0.11 10.00 True
803 | Unnamed18 D-31 0.900 0.40 0.08 10.00 0.09 10.00 True
804 | Unnamed19 D-14 0.500 0.05 0.01 10.00 0.02 10.00 True
805 | Unnamed20 D-3 0.500 0.07 0.01 10.00 0.03 10.00 True
806 | Unnamed21 D-31 0.500 0.08 0.02 10.00 0.03 10.00 True
807 | Unnamed22 D-16 0.900 0.36 0.07 10.00 0.08 10.00 True
910 | Unnamed26 D-25 0.900 1.08 0.21 10.00 0.23 10.00 True
871 | Unnamed27 D-21 0.32 0.06 10.00 0.14 10.00 True
872 | Unnamed28 D-24 0.900 0.11 0.02 10.00 0.02 10.00 True
873 | Unnamed29 D-24 0.900 0.18 0.04 10.00 0.04 10.00 True
874 | Unnamed30 D-24 0.400 0.91 0.18 10.00 0.44 10.00 True
875 | Unnamed31 D-23 0.400 0.42 0.08 10.00 0.20 10.00 True
876 | Unnamed32 D-23 0.900 0.18 0.04 10.00 0.04 10.00 True
877 | Unnamed33 D-1 0.900 1.43 0.28 10.00 0.31 10.00 True
940 | Unnamed34 D-8 0.900 0.08 0.01 10.00 0.02 10.00 True
879 | Unnamed35 D-1 0.500 2.06 0.40 10.00 0.80 10.00 True
880 | Unnamed36 D-1 0.500 1.45 0.28 10.00 0.57 10.00 True
899 | Unnamed37 D-25 0.500 0.23 0.08 33.51 0.17 33.51 True
900 | Unnamed38 D-25 0.900 0.48 0.18 33.51 0.20 33.51 True
911 | Unnamed39 D-25 0.900 0.15 0.03 10.00 0.03 10.00 True
912 | Unnamed40 D-25 0.400 0.99 0.19 10.00 0.48 10.00 True
913 | Unnamed41 D-25 0.400 2.48 0.49 10.00 1.21 10.00 True
936 | Unnamed43 D-5 0.900 0.44 0.09 10.00 0.10 10.00 True
955 | Unnamed44 D-12 0.400 0.00 0.00 10.00 0.18 10.00 True

118005_BD101 -- Design.stsw
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HUR-04-08.02 PID 118005
Storm Sewer Design Report, 10-year Storm Date 12/1/2025
Flow /
-Node- Upstream| System System Length Slope -Invert (Conduit)- Capacity | Capacity -Ground-
Upstream Inlet Area| Drainage |Upstream |System CA[ Upstream [System Flow | Intensity Diameter | (Unified) | (Calculated) Upstream Manning's | Velocity | (Design) | (Design) Upstream Cover
Label |Downstream | Start Station | Stop Station| (acres) |Area (acres)| InletC (acres) [Inlet Tc (min)| Time (min) | (in/h) | Flow (cfs) (in) (ft) (%) Downstream (ft) n (ft/s) (cfs) (%) Downstream (ft) | (Start) (ft) Notes
P-2 D-6 160+47.00 | 159+60.00 0.05 0.05 0.9 0.05 10 10 5.08 0.25 15 88 1.54% 762.85 0.013 2.95 8.62 2.9 766.56 2.27 TYPE B
D-18 160+47.00 | 159+60.00 761.5 765.25
P-25 D-18 159+60.00 | 158+95.00 (N/A) 0.05 (N/A) 0.05 0 10.5 4.98 0.24 15 65 0.15% 761.5 0.013 1.3 2.72 8.9 765.25 2.3 TYPE B
D-9 159+60.00 | 158+95.00 761.4 764.16
P-4 D-9 158+95.00 | 158+86.29 0.07 0.12 0.9 0.09 10 11.33 4.83 0.44 12 10 0.41% 761.4 0.013 2.25 2.45 18.1 764.16 1.59 TYPE B
D-12 158+95.00 | 158+86.29 761.36 763.5
P-23 D-8 164+35.97 | 164+31.07 0.18 0.18 0.9 0.11 10 10 5.08 0.55 15 41 0.94% 759.49 0.013 3.14 6.28 8.7 762.99 2.06 TYPE B
D-31 164+35.97 | 164+31.07 759.1 763.31
P-19 D-31 164+31.07 | 164+33.00 0.12 0.3 0.789 0.17 10 10.22 5.03 0.85 15 21 2.67% 759 0.013 5.16 11.35 7.5 763.31 2.86 TYPE C
D-32 164+31.07 | 164+33.00 758.45 758.45
P-7 D-24 420+29.60 | 420+07.16 0.51 0.51 0.463 0.14 10 10 5.08 0.73 12 25 0.99% 759.5 0.013 3.55 3.55 20.4 762.42 1.75 TYPE C
D-23 420+29.60 | 420+07.16 759.25 762.15
P-8 D-23 420+07.16 | 419+47.00 0.24 0.75 0.48 0.26 10 10.12 5.05 1.32 15 98 0.31% 759 0.013 2.69 3.85 34.3 762.15 1.71 TYPE B
D-22 420+07.16 | 419+47.00 758.7 765.02
P-18 D-25 418+95.63 | 419+18.33 2.33 2.33 0.507 1.18 33.51 33.51 2.71 3.23 15 24 0.42% 759 0.013 3.78 4,53 71.2 761.26 0.82 TYPE C
D-21 418+95.63 | 419+18.33 758.9 761.75
P-15 D-21 419+18.33 | 419+47.00 0.14 2.46 0 1.22 10 33.61 2.71 3.34 15 52 0.38% 758.9 0.013 3.64 4.3 77.6 761.75 1.4 TYPE B
D-22 419+18.33 | 419+47.00 758.7 765.02
P-5 D-22 419+47.00 | 419+46.81 (N/A) 3.22 (N/A) 1.48 0 33.85 2.69 4.02 15 19 0.75% 758.7 0.013 4.96 6.01 66.9 765.02 4.87 TYPE C
D-7 419+47.00 | 419+46.81 758.56 761.71
P-6 D-1 420+76.44 | 419+46.81 1.68 1.68 0.574 0.97 10 10 5.08 4.94 15 141 0.67% 759.6 0.013 491 5.7 86.7 761.8 0.76 TYPE B
D-7 420+76.44 | 419+46.81 758.65 761.71
P-24 D-7 419+46.81 | 419+46.73 (N/A) 4.9 (N/A) 2.45 0 33.92 2.69 6.64 15 5 0.74% 758.56 0.013 5.41 5.98 111 761.71 1.71 TYPE C
D-19 419+46.81 | 419+46.73 758.52 758.27 SYSTEM OUTLET
P-11 D-14 426+00.62 | 426+11.00 0.04 0.04 0.9 0.03 10 10 5.08 0.15 15 19 -2.67% 758 0.013 3.1 11.36 1.3 763.05 3.61 TYPE B
D-15 426+00.62 | 426+11.00 758.5 762.83
P-12 D-14 426+00.62 | 427+92.23 0.07 0.11 0.796 0.07 10 10.1 5.06 0.37 15 193 4.15% 758 0.013 4.68 14.16 2.6 763.05 3.61 TYPE B
D-16 426+00.62 | 427+92.23 750 753.9
P-13 D-16 427+92.23 | 428+17.78 0.08 0.19 0.9 0.12 10 10.79 4.93 0.61 15 49 6.21% 750 0.015 5.68 15 4.1 753.9 2.46 TYPE B
D-20 427+92.23 | 428+17.78 746.95 746.95 OUTFALL
P-10 D-11 424+73.26 | 426+19.01 0.23 0.23 0.717 0.09 10 10 5.08 0.46 15 146 1.89% 760.75 0.013 3.82 9.55 4.9 765.86 3.67 TYPE B
D-3 424+73.26 | 426+19.01 758 761.96
P-14 D-3 426+19.01 | 426+28.79 0.14 0.37 0.815 0.16 10 10.64 4.95 0.81 15 18 4.15% 758 0.013 5.95 14.16 5.7 761.96 2.52 TYPE C
D-4 426+19.01 | 426+28.79 757.26 757.26 SYSTEM OUTLET
P-1 D-13 421+60.42 | 421+67.83 0.57 0.57 0.5 0.14 10 10 5.08 0.7 12 18 4.34% 763 0.013 5.94 7.98 8.8 765.63 1.46 TYPE B
D-5 421+60.42 | 421+67.83 762.2 765.16
P-3 D-5 421+67.83 | 421+70.16 0.1 0.66 0.9 0.19 10 10.05 5.07 0.99 12 42 0.24% 762.2 0.013 2.29 1.88 52.3 765.16 1.79 TYPE B
D-17 421+67.83 | 421+70.16 762.1 763.33 SEE NOTE 1

NOTE 1: Lack of available cover to increase pipe size. Lack of available fall to outlet to increase slope. Proposed 12" pipe diameter meets capacity requirements.
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2\ CMT

HUR-04-08.02 PID 118005
Storm Sewer HGL Check, 25-year Storm Date 12/1/2025
-Node- Upstream| System System Length Slope -Invert (Conduit)- -Ground- Ground
Upstream Inlet Area| Drainage |Upstream |System CA| Upstream |System Flow |Intensity Diameter | (Unified) | (Calculated) Upstream Manning's [ Friction Slope| -HGL- Upstream Upstream Minus HGL Cover
Label | Downstream | Start Station | Stop Station| (acres) |Area (acres)| InletC (acres) |Inlet Tc (min)| Time (min) | (in/h) [ Flow (cfs) (in) (ft) (%) Downstream (ft) n (ft/ft) Downstream (ft) | Downstream (ft) | (Start) (ft) | (Start) (ft) Notes
P-2 D-6 160+47.00 | 159+60.00 0.05 0.05 0.9 0.05 10 10 5.08 0.25 15 88 1.54% 762.85 0.013 0.0138 763.04 766.56 3.52 2.27 TYPE B
D-18 160+47.00 | 159+60.00 761.5 761.89 765.25
P-25 D-18 159+60.00 | 158+95.00 (N/A) 0.05 (N/A) 0.05 0 10.5 4.98 0.24 15 65 0.15% 761.5 0.013 0.0002 761.89 765.25 3.36 2.3 TYPE B
D-9 159+60.00 | 158+95.00 761.4 761.88 764.16
P-4 D-9 158+95.00 | 158+86.29 0.07 0.12 0.9 0.09 10 11.33 4.83 0.44 12 10 0.41% 761.4 0.013 0.0007 761.88 764.16 2.29 1.59 TYPE B
D-12 158+95.00 | 158+86.29 761.36 761.87 763.5
P-23 D-8 164+35.97 | 164+31.07 0.18 0.18 0.9 0.11 10 10 5.08 0.55 15 41 0.94% 759.49 0.013 0.0091 759.78 762.99 3.21 2.06 TYPE B
D-31 164+35.97 | 164+31.07 759.1 759.35 763.31
P-19 D-31 164+31.07 | 164+33.00 0.12 0.3 0.789 0.17 10 10.22 5.03 0.85 15 21 2.67% 759 0.013 0.0192 759.36 763.31 3.94 2.86 TYPE C
D-32 164+31.07 | 164+33.00 758.45 758.69 758.45
P-7 D-24 420+29.60 | 420+07.16 0.51 0.51 0.463 0.14 10 10 5.08 0.73 12 25 0.99% 759.5 0.013 0.0017 759.87 762.42 2.55 1.75 TYPE C
D-23 420+29.60 | 420+07.16 759.25 759.92 762.15
P-8 D-23 420+07.16 | 419+47.00 0.24 0.75 0.48 0.26 10 10.12 5.05 1.32 15 98 0.31% 759 0.013 0.0004 759.92 762.15 2.23 1.71 TYPE B
D-22 420+07.16 | 419+47.00 758.7 759.89 765.02
P-18 D-25 418+95.63 | 419+18.33 2.33 2.33 0.507 1.18 33.51 33.51 2.71 3.23 15 24 0.42% 759 0.013 0.0023 760.04 761.26 1.22 0.82 TYPE C
D-21 418+95.63 | 419+18.33 758.9 760 761.75
P-15 D-21 419+18.33 | 419+47.00 0.14 2.46 0 1.22 10 33.61 2.71 3.34 15 52 0.38% 758.9 0.013 0.0023 760 761.75 1.75 1.4 TYPE B
D-22 419+18.33 | 419+47.00 758.7 759.89 765.02
P-5 D-22 419+47.00 | 419+46.81 (N/A) 3.22 (N/A) 1.48 0 33.85 2.69 4.02 15 19 0.75% 758.7 0.013 0.0037 759.89 765.02 5.13 4.87 TYPE C
D-7 419+47.00 | 419+46.81 758.56 759.83 761.71
P-6 D-1 420+76.44 | 419+46.81 1.68 1.68 0.574 0.97 10 10 5.08 4.94 15 141 0.67% 759.6 0.013 0.0059 760.56 761.8 1.25 0.76 TYPE B
D-7 420+76.44 | 419+46.81 758.65 759.83 761.71
P-24 D-7 419+46.81 | 419+46.73 (N/A) 4.9 (N/A) 2.45 0 33.92 2.69 6.64 15 5 0.74% 758.56 0.013 0.0106 759.83 761.71 1.89 1.71 TYPE C
D-19 419+46.81 | 419+46.73 758.52 759.77 758.27 SYSTEM OUTLET
P-11 D-14 426+00.62 | 426+11.00 0.04 0.04 0.9 0.03 10 10 5.08 0.15 15 19 -2.67% 758 0.013 0.0242 758.65 763.05 4.4 3.61 TYPE B
D-15 426+00.62 | 426+11.00 758.5 758.23 762.83
P-12 D-14 426+00.62 | 427+92.23 0.07 0.11 0.796 0.07 10 10.1 5.06 0.37 15 193 4.15% 758 0.013 0.0414 758.23 763.05 4.82 3.61 TYPE B
D-16 426+00.62 | 427+92.23 750 750.3 753.9
P-13 D-16 427+92.23 | 428+17.78 0.08 0.19 0.9 0.12 10 10.79 4.93 0.61 15 49 6.21% 750 0.015 0.0566 750.3 753.9 3.6 2.46 TYPE B
D-20 427+92.23 | 428+17.78 746.95 747.13 746.95 OUTFALL
P-10 D-11 424+73.26 | 426+19.01 0.23 0.23 0.717 0.09 10 10 5.08 0.46 15 146 1.89% 760.75 0.013 0.0186 761.01 765.86 4.85 3.67 TYPE B
D-3 424+73.26 | 426+19.01 758 758.35 761.96
P-14 D-3 426+19.01 | 426+28.79 0.14 0.37 0.815 0.16 10 10.64 4.95 0.81 15 18 4.15% 758 0.013 0.027 758.35 761.96 3.61 2.52 TYPE C
D-4 426+19.01 | 426+28.79 757.26 757.48 757.26 SYSTEM OUTLET
P-1 D-13 421+60.42 | 421+67.83 0.57 0.57 0.5 0.14 10 10 5.08 0.7 12 18 4.34% 763 0.013 0.0386 763.35 765.63 2.28 1.46 TYPE B
D-5 421+60.42 | 421+67.83 762.2 762.72 765.16
P-3 D-5 421+67.83 | 421+70.16 0.1 0.66 0.9 0.19 10 10.05 5.07 0.99 12 42 0.24% 762.2 0.013 0.0032 762.72 765.16 2.44 1.79 TYPE B
D-17 421+67.83 | 421+70.16 762.1 762.52 763.33 SEE NOTE 1

NOTE 1: Lack of available cover to increase pipe size. Lack of available fall to outlet to increase slope. Proposed 12" pipe diameter meets capacity requirements.
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/8@, Ohio Department of Transportation - Office of Hydraulic Engineering
\ / Post-Construction BMP Calculation Spreadsheet

-
Post Construction - Project Summary

Project Data Units
Project EDA 7.5271 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 1.0919 acres
Does Entire Site Drain to Large River (>100 sq. miles)? No
Water Quality Treatment Required Yes
Water Quantity Treatment Required Yes

Treatment Percent and Treatment Requirement

Aix (Project EDA that is inside the existing right-of-way) 3.8946 acres
Ain (New Impervious Area in New Permanent R/W) 1.0919 acres
T% (Treatment Percent) 37.52 %

Treatment Requirement 2.82 acres

BMPs Provided

Contributing

Contributing |Drainage Area in
BMP Drainage Area ODOT R/W
Name BMP Type (acres) (acres)
Bio. #1 Bioretention Cell 1.86 1.40
Bio. #2 Bioretention Cell 1.16 0.97
AVFS1 Other 0.22 0.22
AVFS2 Other 0.30 0.30
AVFS3 Other - -
AVFS4 Other - -
AVFS5 Other - -
AVFS6 Other - -
AVFS7 Other - -
AVFS8 Other - -

Treatment Provided

Total Area within ODOT R/W Treated (acres) 2.89
Treatment Requirements (acres) 2.82
Treatment Check Good

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

1. Estimated Project Earth Disturbed Area Yes Good
2. Treatment Percent Calculation Yes Good
3. BMP Selected for use Yes Good
4. Drainage area mapping for post-construction BMPs that show the

total contributing drainage area and the amount of contributing area Yes Good
within ODOT right-of-way

5. Plan sheets showing locations of post-construction BMP Yes Good
6. Calculations for each BMP Yes Good
7. Explanation for any area that is not treated Yes Good

Spreadsheet Template
Updated January 2019
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Water Quality Flow Rate (WQp)

/8@, Ohio Department of Transportation - Office of Hydraulic Engineering
Post-Construction BMP Calculation Spreadsheet

Drainage Area #1 Area (acres) Coefficient of Runoff (C)
Tributary Area within Existing R/W 1.40 0.9
Impervious Trib. Area Outside Existing R/W 0.00 0.9

Tributary Area Land Use #3 0.47 0.4

Tributary Area Land Use #4

Total Tributary Area 1.86 0.775

BMP Type Bioretention Cell

Time of Concentration (minutes) NA

Intensity, i (in/hr) 0.65

Water Quality Flow (WQg) 0.939 cfs

Drainage Area #2 Area (acres) Coefficient of Runoff (C)
Tributary Area within Existing R/W 0.97 0.9
Impervious Trib. Area Outside Existing R/W 0.00 0.9

Tributary Area Land Use #3 0.18 0.4

Tributary Area Land Use #4

Total Tributary Area 1.16 0.821

BMP Type Bioretention Cell

Time of Concentration (minutes) NA

Intensity, i (in/hr) 0.65

Water Quality Flow (WQg) 0.617 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 (WQg) 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 (WQg) cfs

Spreadsheet Template
Updated January 2019




-

Water Quality Volume (WQy)

Drainage Area #1 Values Units
Tributary Area within Existing R/W 5.80 acres
Impervious Trib. Area Outside Existing R/W 0.00 acres
Pervious Trib. Area Outside Existing R/W 1.70 acres
Total Tributary Area 7.50 acres
Impervious Tributary Area 5.80 acres
Impervious fraction (i) 0.77 fraction
Volumetric Runoff Coefficient (Ry) 0.75 NA
Precipitation (P) 0.90 inches
wQ, | 0420 | act
Drainage Area #2 Values Units
Tributary Area within Existing R/W acres
Impervious Trib. Area Outside Existing R/W acres
Pervious Trib. Area Outside Existing R/W acres
Total Tributary Area 0.00 acres
Impervious Tributary Area 0.00 acres
Impervious fraction (i) fraction
Volumetric Runoff Coefficient (Ry) 0.00 NA
Precipitation (P) 0.90 inches
wWQ, | 0.000 | act
Drainage Area #3 Values Units
Tributary Area within Existing R/W acres
Impervious Trib. Area Outside Existing R/W acres
Pervious Trib. Area Outside Existing R/W acres
Total Tributary Area 0.00 acres
Impervious Tributary Area 0.00 acres
Impervious fraction (i) fraction
Volumetric Runoff Coefficient (Ry) 0.00 NA
Precipitation (P) 0.90 inches
wQ, | 0000 | act
Drainage Area #4 Values Units
Tributary Area within Existing R/W acres
Impervious Trib. Area Outside Existing R/W acres
Pervious Trib. Area Outside Existing R/W acres
Total Tributary Area 0.00 acres
Impervious Tributary Area 0.00 acres
Tributary Area within Existing R/W 5.80 acres
Impervious Trib. Area Outside Existing R/W 0.00 acres
Pervious Trib. Area Outside Existing R/W 1.70 acres
Impervious fraction (i) fraction
Volumetric Runoff Coefficient (Ry) 0.00 NA
Precipitation (P) 0.90 inches

/8@, Ohio Department of Transportation - Office of Hydraulic Engineering
Post-Construction BMP Calculation Spreadsheet

Spreadsheet Template
Updated January 2019



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

Amended Vegetated Filter Strip

Filter Strip| Amended Tributary | Filter Item 671
Width (FT) | Filter Strip| Tributary Area Strip | Treatment Area Erosion
Begin End [See Note Area Area Credited | Slope |Credit Area| Treated |Control Mats
Filter Strip LEG Route | Station | Station | Side A] (SQFT) (SQFT) (SQFT) (z:1) (SQFT) (Acres) (SQYD)
AVFS1 NORTH SR 4 40+92 43+47 RT 28 6,237.00 7,249.00 3,262.05 6 9,499.05 0.22 693
AVFS2 NORTH SR 4 34+09 38+30 LT 17 7,132.00 | 13,494.00 6,072.30 4 13,204.30 0.30 792
AVFS3 - - - 0
AVFS4 - - - 0
AVFS5 - - - 0
AVFS6 - - - 0
AVFS7 - - - 0
AVFS8 - - - 0
AVFS9 - - - 0
- - - 0
Note A: Average width used where Filter Strip Width is Variable
Total Treatment Credit Earned from Amended Vegetated Filter Strips|  0.521  [acres
Spreadsheet Template

Updated January 2019




/8@, Ohio Department of Transportation - Office of Hydraulic Engineering
\ / Post-Construction BMP Calculation Spreadsheet

N

o
Bioretention Cell
Tributary Area within the| Impervious Tributary
Total Tributary Area R/W Area’
Drainage Area # (acres) (acres) (acres)
Bio. #1 1.86 1.40 0.78
Bio. #2 1.16 0.97 0.37
Bio. #3
Bio. #4
Bio. #5
Bio. #6
Total Treatment Credit Earned from Bioretention (within R/W):2
2.37 lacres
(Treatment is for quality and quantity)
Minimum Bioretention Bioretention Cell
Drainage Area # Cell Surface Area Surface Area Designed Meets Design?
(acres) (acres)
Bio. #1 0.039 0.040 Good
Bio. #2 0.019 0.020 Good
Bio. #3 0.000 Good
Bio. #4 0.000 Good
Bio. #5 0.000 Good
Bio. #6 0.000 Good
Yellow: Requires Input (See instructions tab)
BMP Design Considerations Answer Design Check
1. Has pretreatment been provided per L&D
Vol.2 Sec. 111757 i ves Good
2. Is the water quality flow (WQg) through the
bioretention cell limited to 1 foot per second? M .
3. Has an overflow been provided 12 inches Yes Good
above the bioretention cell surface?
4. Has the overflow been sized to convey the
. Yes Good
design check storm?
5. Is the bioretention cell cross section designed
per L&D Vol. 2, Sec. 1117.5.3.G and Figure Yes Good
1117-8?
6. Is temporary erosion control mat, ltem 671
provided over)t/he bioretention cell? VEE e
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