City of Elyria

William M. Grace, Mayor Office of the Engineer
Elyria City Hall Phone | 440.326.1444
131 Court Street, Suite 303 Fax | 440.326.1441
Elyria, OH 44035 TTY-TDD 440.326.1548

October 22, 2008

Dan Bogoevski R

OHIO EPA

NE DISTRICT ECE’ VED
2110 E. Aurora Road OCT 2
Twinsburg, OH 44087 OH 4 2008

RE: Lorain County Black River Basin — LOR-20/57-16.93/16.17 IO Ep A NEDO
Dear Mr. Bogoevski:

Attached is a copy of Storm Water Post BMP, including biofilter calculations as
requested by you.

Very truly yours,

The City of Elyria, Ohio

City Engineer

MM/nab
Cc: file

www.cityofelyria.org .



POST CONSTRUCTION BMP’s



The Water Quality Flow (WQf) to the manufactured systems is as follows:
STA 835+00 to STA 818+50

WQf=C*I*A

WQf=0.70 * 0.65 * 3.10

WQf=1.41 cfs

Type 2 Manufactured Water Quality System required at STA 818+50

STA 868+00 to STA 885+50
WQf=C*I*A
WQf=0.61 * 0.65 * 6.67
WQf=2.65cfs

Type 3 Manufactured Water Quality System required at STA 889+00

STA 885+50 to STA 8§98+51
WQf=C*I*A
WQf=0.61* 0.65 * 6.06
WQf =240 cfs

Type 3 Manufactured Water Quality System required at STA 899+00
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. Exfiltration trenches have been included in the project to treat storm water draining to median
inlets and catch basins where flows will not be treated by manufactures systems.

The exfiltration trench lengths are calculated as follows:
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The remainder of all area within the L/A will be treated utilizing vegetated biofilters.

The Enhanced Bankfull Widths (EBW) for all outside ditches is calculated as follows:
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VEGETATED BIOFILTER

Enhanced Bankful Width (EBW) Calculations

PID

STATION

739+00
740+00
741400
742400
743+00
744+00
745+00
746+00
747+00
748+00
749+00
750+00
751+00
752400
753400
754+00
755+00
756+00
757+00
758+00
759+00
760+00
761400
762+00

739+00
740+00
741+00
742+00
743+00
744+00
745+00
746+00
747+00

21936

R/L

LR L R R R R R R R

il e vl el v e o e o

A

0.17
0.17
0.16
0.16
0.16
0.16
0.16
0.16
1.70
0.16
0.16
0.16
0.16
0.14
1.17
0.15
0.14
0.14
0.14
(.15
0.15
0.15
0.15
0.20

0.19
0.18
0.18
0.18
0.18
0.17
0.17
0.17
0.17

H:\2005\05169\PHASE\vegetated ditch.xls

ROUTE

CUM A

0.17
0.34
0.50
0.66
0.82
0.98
1.14
1.30
3.00
3.16
3.32
3.48
3.64
3.78
4.95
5.10
5.24
5.38
5.52
5.67
5.82
3.97
6.12
6.32

0.19
0.37
0.55
0.73
0.91
1.08
1.25
1.42
1.59
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LOR-20/57-16.93/16.17
LOCATION City of Elyria, Ohio

EBW

2.87
3.68
4.22
4.66
303
5.36
5.66
3.93
7.98
8.13
8.28
8.42
8.55
8.67
9.54
9.64
9.74
9.83
9.92
10.02
10.11
10.20
10.29
10.41

2.99
3.9
4.36
4.83
522
3.8
5.85
6.12
6.37

EBW
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PID

STATION

748400
749400
750+00
751400
752400
753400
754+00
755400
756+00
757+00
758+00
759+00
760+00
761+00
762+00

764+00
763+00
762+00

764+00
765+00
766+00
767+00
768+00

766+00
767400
768+00
769+00

770+00
T71+00
772+00
773+00
774+00
775+00

21936

R/L

i ol malll ol ol el ol v e e B v Gl G

W e e W e

it BB

W R W W

A

0.17
0.17
0.17
0.19
0.19
0.19
0.20
0.21
0.21
0.21
0.20
0.20
0.21
0.21
0.17

0.17
0.19
0.24

0.15
0.48
0.13
0.14
0.21

0.19
0.20
0.20
0.28

0.14
0.18
0.16
0.16
0.16
0.16

H:\2005\05169\PHASE\vegetated ditch.xIs

ROUTE

CUMA

1.76
1.93
2.10
2,29
2.48
267
2.87
3.08
329
3.50
3.70
3.90
4.11
432
4.49

0.17
0.36
0.60

0.15
0.63
0.76
0.90
1:.11

0.19
039
0.59
0.87

0.14
0.32
0.48
0.64
0.80
0.96
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LOR-20/57-16.93/16.17
LOCATION City of Elyria, Ohio

EBW

6.60
6.82
7.03
728
7.46
7.66
7.86
8.06
8.25
8.43
8.60
8.77
8.93
9.09
9.22

2.87
3.75
4.50

2.75
4.58
4.90
5.20
5.60

2.9
3.86
4.48
5.14

2.68
3.60
4.16
4.61
4.99
5.32

EBW

—
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PID 21936

STATION R/L

772+00
773+00
774+00
775+00
776+00

B B

778+00
779+00
780400
781400
782+00
783400
784+00
785+00
786+00
787+00
788+00
789400
790+00
791400
792+00
793+00

WHAIRI I IR AR AIAIANRE

778+00
779+00
780+00
781+00
782400
783+00
784+00
785+00
786+00
787400
788+00
789+00
790+00

v o B o o o B A o G o el o

H:\2005\05169\PHASE\vegetated ditch.xls

A

0.17
0.16
0.16
0.16
0.16

0.16
0.16
0.16
0.17
0.17
0.19
0.20
1.56
0.21
0.20
0.20
0.20
0.19
0.18
0.18
0.19

0.16
0.16
0.15
0.15
0.15
0.12
0.12
0.13
0.12
@12
0.12
0.13
0.13

ROUTE

CUM A

0.17
0.33
0.49
0.65
0.81

0.16
0.32
0.48
0.65
0.82
1.01
1.21
297
2.98
3.18
3.38
3.58
3.7
3935
4.13
432

0.16
0.32
0.47
0.62
BEF?
0.89
1.01
1.14
1.26
1.38
1.50
1.63
1.76
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LOR-20/57-16.93/16.17
LOCATION City of Elyria, Ohio

EBW

2.87
3.64
4.19
4.63
5.01

2.81
3.60
4.16
4.63
5.03
5.42
5.78
7.76
7.97
8.15
8.33
8.50
8.66
8.81
8.95
9.09

2.81
3.60
4.13
4.55
4.92
5.18
5.42
5.66
5.86
6.06
6.24
6.43
6.60

EBW
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PID

STATION

791400
792+00
7934+00
794+00
795+00
796+00
797+00
798+00
799+00
800400
801+00
802+00
803+00
804-+00
805+00

794400
795+00
796+00
797400
798+00
799+00
800400
801+00
802+00
803+00
804+00
805+00
806+00
807400
808+00
809+00
810+00
811+00
812400
813+00
814+00

21936

R/L

il o 2 o M ouil vl sl ol ea vl ot e e Wl e

TR IR AT IRAI AR ANAR

A

0.12
0.13
0.14
0.13
0.12
0.12
0.13
0.13
0.13
0.13
1.49
0.13
0.13
0.14
0.14

0.20
0.20
0.20
0.19
0.17
0.18
0.18
0.18
0.19
0.19
0.20
0.20
0.17
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15

H\2005\05169\PHASE\vegetated ditch . xls

ROUTE

CUM A

1.88
2.01
2.15
2.28
2.40
2,52
2.65
2.78
291
3.04
4.53
4.66
4.79
4.93
5.07

0.20
0.40
0.60
0.79
0.96
1.14
1.32
1.50
1.69
1.88
2.08
2.28
2.45
2.60
2.95
2.90
3.05
3.20
3.35
3.50
3.69

23

LOR-20/57-16.93/16.17
LOCATION City of Elyria, Ohio

EBW

6.76
6.92
7.09
7.24
7.37
7.50
7.64
721
7.90
8.02
9.25
9.34
9.43
953
9.62

3.04
3.90
4.50
4.97
532
5.66
5.96
6.24
6.51
6.76
701
7.24
7.43
153
7.74
7.89
8.03
8.17
8.30
8.43
8.56

EBW

85855\000000000000000-—4—-4

O O O O O 000000 000000~~~ kb



PID

STATION

8154+00
816+00

806+00
807400

808+00
809+00
810+00
811+00
812400

813+00
814+00
815+00
816+00
8§17+00

741+00

742+00
743400
744+00
744+70

746+00
747+00

748+00
749+00
750+00
751+00
752+00
753+00

754+00
755+00

21936

R/L

R

OO0 0 0 oNONON! @ ( w o ol e e e ol

SN@!

A

0.15
0.15

0.13
0.13

0.17
1.52
0.16
0.16
0.16

0.16
0.16
0.16
0.16
0.16

0.52

0.17
0.17
0.17
0.12

0.22
0.17

0.17
0.17
0.17
0.17
0.17
0.17

0.17
0.17

H:\2005\05169\PHASE\vegetated ditch.xls

ROUTE

3.80
39

0.13
0.26

0.17
1.69
1.85
2.01
2.17

0.16
0.32
0.48
0.64
0.80

0.52

0.17
0.34
0.51
0.63

022
0.39

0.17
0.34
0.51
0.68
0.85
1.02

0.17
0.34

CUM A

24

EBW

8.69
8.81

2.61
3.34

2.87
6.51
6.72
6.92
711

2.81
3.60
4.16
4.61
4.99

4.28

2.87
3.68
4.25
4.58

3.15
3.86

2.87
3.68
4.25
4.71
5,10
5.44

2.87
3.68

LOR-20/57-16.93/16.17
LOCATION City of Elyria, Ohio

EBW

ML S

o ~1 ~1 1 W

Lh Lh th b= W

8 Rounding
8 Rounding
8 Rounding
8 Rounding

8 Rounding
8 Rounding

8 Rounding
8 Rounding
8 Rounding
8 Rounding
8 Rounding
8 Rounding

8 Rounding
8 Rounding



PID 21936 ROUTE  LOR-20/57-16.93/16.17
LOCATION City of Elyria, Ohio

STATION R/L A CUM A EBW EBW
756+00 C 0.17 0.51 425 8 Rounding
757+00 C 0.17 0.68 4.71 8 Rounding
758+00 C 0.17 0.85 5.10 8 Rounding
759+00 C 0.17 1.02 5.44 8 Rounding
760+00 C 0.17 0.17 2.87 8 Rounding
761+00 C 0.17 0.34 3.68 8 Rounding
762+00 C 0.18 0.52 428 8 Rounding
763+00 C 0.17 0.17 2.87 8 Rounding
764+00 C 0.17 0.34 3.68 8 Rounding
765+00 C 0.17 0.51 425 8 Rounding
766+00 C 0.17 0.17 2.87 8 Rounding
767+00 C 0.17 0.34 3.68 8 Rounding
768+00 C 0.17 0.51 425 8 Rounding
769+00 c 0.17 0.68 4.71 8 Rounding
770+00 C 0.17 0.17 2.87 8 Rounding
771+00 C 0.17 0.34 3.68 8 Rounding
772+00 C 0.17 0.51 4.25 8 Rounding
773+00 C 0.17 0.68 4.71 8 Rounding
774+00 C 0.17 0.85 5.10 8 Rounding
775-+00 C 0.17 1.02 5.44 8 Rounding
776+00 C 0.17 1.19 5.74 8 Rounding
777+00 C 0.17 017 2.87 8 Rounding
778+00 c 0.17 0.34 3.68 8 Rounding
779+00 c 0.17 0.51 4.25 8 Rounding
780+00 C 0.17 0.68 4.71 8 Rounding
781+00 C 0.17 0.85 5.10 8 Rounding
782+00 & 0.17 1.02 5.44 8 Rounding
783400 C 0.17 1,19 5.74 8 Rounding
784400 C 0.17 1.36 6.02 8 Rounding
785+00 C 0.17 1.53 6.28 8 Rounding
786+00 ¢ 0.17 0.17 2.87 8 Rounding

H:A\2005\05169\PHASE\Wwegetated ditch.xls
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PID 21936 ROUTE  LOR-20/57-16.93/16.17
LOCATION City of Elyria, Ohio

STATION R/L A CUM A EBW EBW
787+00 C 0.17 0.34 3.68 8 Rounding
788+00 C 0.17 0.51 425 8 Rounding
789+00 C 0.17 0.68 4.71 8 Rounding
790+00 C 0.17 0.85 5.10 8 Rounding
791+00 C 0.17 1.02 5.44 8 Rounding
792+00 C 0.17 1.19 5.74 8 Rounding
793+00 C 0.17 1.36 6.02 8 Rounding
794+00 C 17 0.17 2.87 8 Rounding
795+00 C 0.17 0.34 3.68 8 Rounding
796+00 C 0.17 0.51 425 8 Rounding
797+00 & 0.17 0.68 4.71 8 Rounding
798+00 C 0.17 0.85 5.10 8 Rounding
799+00 C 0.17 1.02 5.44 8 Rounding
800+00 Cc 0.17 1.19 5.74 8 Rounding
801+00 C 0.17 1.36 6.02 8 Rounding
802+00 G 0.17 0.17 2.87 8 Rounding
803+00 C 0.17 0.34 3.68 8 Rounding
804400 C 0.17 0.51 4.25 8 Rounding
805+00 C 0.17 0.68 4.71 8 Rounding
806+00 C 0.17 0.85 5.10 8 Rounding
807+00 C 0.17 1.02 5.44 8 Rounding
808-+00 C 0.17 119 5.74 8 Rounding
809+00 C 0.17 1.36 6.02 8 Rounding
810+00 C 0.17 0.17 2.87 8 Rounding
811400 C 0.17 0.34 3.68 8 Rounding
812+00 c 0.17 0.51 4.25 8 Rounding
813+00 6 0.17 0.68 4.71 8 Rounding
814+00 C 0.17 0.85 5.10Q 8 Rounding
815+00 C 0.17 0.17 287 8 Rounding
816+00 C 0.17 0.34 3.68 8 Rounding
816+30 C 0.05 (.39 3.86 8 Rounding
819+00 R 0.20 0.20 3.04 4

H:\2005\05169\PHASE\vegetated ditch.xls .
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PID

STATION

820+00
821400
822400
823+00
824400
825400
826400

819+00
820+00
821+00
822+00
823400
824+00
825+00
826+00

827+00
828+00
829400
830+00
831+00
832+00
§33+00
834+00
835+00
836+00
837400
838+00
839+00
840+00
841+00
842+00
843+00
844400
845+00

21936

R/L

R R

g o B o Y o o Y

i e s s v i s B o o o o ol o o o o o o o

A

0.15
0.15
0.15
0.15
0.15
0.15
0.15

0.13
0.15
0.15
0.15
0.15
0.15
0.15
013

0.16
0.16
0.15
0.15
0.15
0.15
0.15
0.14
0.14
0.13
0.13
0:12
0.12
0.12
0.12
0.12
0.13
013
0.14

H:\2005\05169\PHASE\vegetated ditch.xIs

ROUTE

CUM A

0.35
0.50
0.65
0.80
0.95
1.10
1.25

0.13
0.28
0.43
0.58
0.73
0.88
1.03
1.18

0.16
0.32
0.47
0.62
0.77
0.92
1.07
1.21
1:35
1.48
1.61
1.3
1.85
197
2.09
2.21
2.34
2.47
2.61

27

LOR-20/57-16.93/16.17
LOCATION City of Elyria, Ohio

EBW

3.72
422
4.63
4.99
5.30
559
5.85

2.61
3.43
4.00
4.45
4.83
5.16
5.46
573

2.81
3.60
4.13
4.55
4.92
5.24
5.53
5.78
6.01
6.21
6.40
6.56
6.72
6.87
7.02
7.16
7.31
7.45
7.60

EBW

A NN Lh h b A

AN B W
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PID

STATION

828+00
829+00
830+00
831+00
832+00
833+00
834+00
835+00
836400
837+00

839400
840+00
841+00
842400
843+00
844+00
845+00

847+00
848+00
849+00
850+00
851+00
852+00
853400

847+00
848+00
849+00
850400
851+00
852+00
853+00
854+00

859+00

21936

R/L

WA IAEAI R A AR

MR AR IR mRAP R R

el el B v el o e o

o

A

0.15
0.15
0.15
0.15
0.14
0.14
0.14
0.14
0.14
0.14

0.14
0.14
1.33
0.16
0.17
0.17
0.18

0.18
0.19
0.21
0.24
0.23
0.24
0.25

0.46
Q.22
0.27
0.30
0.33
0.57
0.34
0.37

0.30

H-\2005\05169\PHASE\vegetated ditch.xls

ROUTE

CUM A

0.15
0.30
0.45
0.60
0.74
0.88
1.02
1.16
1.30
1.44

0.14
0.28
1.61
e
1.94
211
2.29

0.18
0.37
0.58
0.82
1.05
1.29
1.54

0.46
0.68
0.95
1.25
1.58
2.15
249
2.86

0.30

LOR-20/57-16.93/16.17
LOCATION City of Elyria, Ohio

28

EBW

2.715
3.52
4.06
4.50
4.85
816
5.44
5.69
595
6.15

2.68
3.43
6.40
6.62
6.84
7.04
7.25

293
3.79
4.45
5.03
5.49
5.91
6.30

4.10
4.71
5.30
383
6.36
7.09
7.47
7.83

3.52

EBW

SN N bW 00 00 ~J1 ~1 ~1 b~ W N NNy Lh R W
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PID

STATION

860+00

867+00
866+00
865+00
864+00
863+00
862+00
861+00

866+00
865+00
864+00
863400
862+00
861+00
860+00
859+00
858+00

901+00
902+00
903400
904+00
904+50

907+00
906+00
905+00
904+50

911+00
910+00
909+00
908+50

213+00

21036

R/L

o]
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0.21
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0.23
025
0.25
0.23
0.26

0.16
0.19
0.58
0.13
0.14
0.16
0.21
1.86
0.44

0.21
0.15
0.12
0.31
0.05

0.20
0.11
0.36
0.05

0.10
0.10
0.35
0.11

0.18
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0.2l
0.42
0.65
0.90
113
1.38
1.64

0.16
0.35
0.93
1.06
1.20
1.36
1.57
3.43
3.87

0.21
0.36
0.48
0.79
0.84

0.20
0.31
0.67
072

0.10
0.20
0.55
0.66

0.18
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PID

STATION

914+00
915400
916+00
917+00
918+00
919+00

901+00
902+00
903+00
904+00
905+00
906400
907+00
908+00
908+50

912+00
911+00
910+00
909+00
908+50

914+00
915+00
916+00
917+00
918+00
919+00

923+00
922400
921+00
920+00

923+00
922+00
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0.35
0.35
0.35
0.32
0.28
0.14

0.17
0.17
0.17
0.22
0.14

0.17
0.17
0.17
0.20
0.22
0.20

0.20
0.20
0.20
0.25

0.21
0.22
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0.36
0.55
0.74
0.93
1.12
1.29

0.27
0.56
0.88
1.23
1.58
1.93
2.25
2.53
2.67

0.17
0.34
0.51
0.73
0.87

0.17
0.34
0.51
0.71
0.93
1.13

0.20
0.40
0.60
0.85

0.21
0.43
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395
4.36
4.85
5.26
5.62
5.88

3:39
4.39
5.16
5.81
6.36
6.82
7:21
7.51
7.66

2.87
3.68
4.25
4.83
5.14

2.87
3.68
4.25
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5.64

3.04
3.90
4.50
5.10
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PID

STATION

921+00
920+00

9244+00
925+00

924400
925+00

926+00

927+00
926+00

927+00
028+00
929+00
930+00
931+00
932+00
933+00
934+00
935+00
936+00
937+00

928+00
929+00
930+00
931+00
932+00
933+00
034+00
935+00
936+00
937+00

21936

R/L

-

W HmRIIE I AR

HERE PP RO P

A

0.23
0.31

0.20
0.19

0.20
0.27

0.18

0.14
0.20

0.18
0.18
0.18
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0.15
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0.18
0.20
0.23
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0.66
0.97

0.20
0.39

0.20
0.47

0.18

0.14
0.34

0.18
0.36
0.54
0.72
0.90
1.08
1.26
1.44
1.62
1.80
1.98

0.15
0.30
0.45
0.60
0.75
0.90
1.05
123
1.43
1.66
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PID

STATION

947+00
946+00
945+00
944+00
943400
942+00
941+00
940+00
939-+00
938+00

945+00
944+00
943+00
942+00
941+00
940400
939+00
938+00

946+00
947+00

948+00
949400
950+00
951+00
952+00
953400
954+00
955+00
956+00
957+00
958+00
959+00
960400
961+00
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0.31
0.22
0.20
0.20
0.19
017
0.17
0.17
0.16
0.23

0.13
0.11
0.42
0.17
0.17
0.16
0.21
0.28

0.14
0.13

0.11
0.18
0.19
0.51
0.20
0.22
0:55
0.23
0.21
0.45
0.20
0.19
0.19
0.18
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0.31
0.53
0.73
0.93
Ll 2
1.29
1.46
1.63
1.79
2.02

0.13
0.24
0.66
0.83
1.00
1.16
1.37
1.65

0.14
0.27

0.11
0.29
0.48
0.99
1.19
1.41
1.96
2.19
2.40
2.85
3.05
3.24
3.43
3.61
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3.56
431
4.83
5.26
5.62
591
6.18
6.43
6.64
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2.61
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4.66
5.05
5.40
5.69
6.04
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2.68
3.39
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PID

STATION

962+00
963+00
964+00
965+00
966-+00

948+00
949400
950+00
951+00
952400
953+00
954+00
955+00
956+00
957+00
958+00
959400
960+00
961+00
962+00
963+00

966+00
965+00
964+00

984+00
983+00
082+00
981+00

984400
983+00
982+00
981+00
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0.07
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0.14
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0.26
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0.23

0.45
0.40
0.34

0.15
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0.49
0.15

0.07
0.08
0.09
0.11
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3.70
3.19
3.88
3.99
4.13

0.00
0.08
0.15
0.22
0.30
0.39
0.49
0.61
0.75
0.90
1.07
1.34
1.60
1.87
2.14
234

0.45
0.85
1.19

0.15
0.30
0.79
0.94

0.07
0.15
0.24
033
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EBW

8.60
8.68
8.75
8.84
8.95

0.00
2.20
2.75
3.15
3.52
3.86
4.19
4.53
4.87
£20
553
5.99
6.38
6.75
7.08
7.34

4.06
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PID 21936

STATION R/L A
086+00 R 0.15
987+00 R 0.16
988+00 R 0.16
989+00 R 0.16
990+00 R 0.17
991+00 R 0.17
992400 R 0.17
993+00 R 0.17
994400 R 0.17
986+00 L 0.15
987+00 L 0.15
98800 L 0.15
989+00 L: 0.15
990+00 L 0.14
991400 L 0.14
992+00 L 0.14
993+00 L 0.14
994+00 I 0.14
1000400 L 0.04
999+00 L 0.07
998+00 L 0.16
997400 L 0.16
996+00 L 0.16
995+00 L 0.16
1000+00 R 0.075
999+00 R 0.15
998+00 R 0.15
997+00 R 0.15
996+00 R 0.15
995+00 R 0.15
1001+00 R 0.08
1002+00 R 0.14
1003+00 R 0.16
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0.15
0.31
0.47
0.63
0.80
0.97
1.14
1.31
1.48

0.15
0.30
0.45
0.60
0.74
0.88
1.02
1.16
1.30

0.04
0.11
0.27
0.43
0.59
0.75

0.08
0.23
0.38
0.53
0.68
0.83

0.08
0.22
0.38
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2.75
3.56
4.13
4.58
4.99
5.34
5.66
5.94
6.21

2.7
3:52
4.06
4.50
4.85
5.16
5.44
5.69
5.93

1.72
2.46
3.39
4.00
4.48
4.87
0.00
2,15
3.18
3.81
4.29
4.69
5.04
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PID 21936

STATION R/L A
1004+00 R 0.16
1005+00 R 0.19
1006+00 R 1.68
1007+00 R 0.33
1008+00 R 0.68
1001+00 L 0.04
1002+00 L 0.09
1003+00 L 0.11
1004+00 L 0.11
1005+00 L 0.12
1005+50 L 0.07
1009+00 L 0.17
1008+00 L 0.17
1007+00 L 0.20
1006+00 L 0.21
1005+50 L 0.07

Enhanced Bankful Width

EWB =54 * A"0.356
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0.54
0.73
241
2.74
3.42

0.04
0.13
0.24
0.35
0.47
0.54

0.17
0.34
0.54
0.75
0.82
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POST CONSTRUCTION BMP DRAINAGE AREA MAPS



