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Cleveland Innerbelt Corridor — Conceptual Drainage Evaluation

1. INTRODUCTION

The Conceptual Drainage Design has been prepared in an effort to determine potential conceptual drainage
solutions for implementation on the Central Viaduct Design Build Project. This document has been divided
into two sections. The first section, Tie-In to Existing, has been included as it was integral in coordination
with NEORSD and City of Cleveland WPC in developing specifications for post-construction flow in
existing combined sewer systems on this project. Both organizations indicated that an increase in peak flows

to any point on their existing systems could not be tolerated, thus presenting the possibility of the GCRTA
aerial storm sewer crossing.

The second section of this document, Proposed Storm-Only Systems presents conceptual options for storm
sewer design. Preliminary BMP calculations have also been performed for all three storm sewer systems,
serving the Commercial Road region, the East Bank, and the West Bank of the project.
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2. TIE-IN TO EXISTING

A.

Cleveland I nnerbelt Corridor- Conceptual Drainage Evaluation

NARRATIVE

The following is a preliminary comparison of pre-construction and post-construction storm flows
to combined sewers on the East and West Banks of the Cuyahoga River.

In the Commercial Road Region the drainage areas were considered in regards to the location of
the GCRTA alignment because of the potential complexity of constructing and maintaining a
proposed storm-only trunk line that crosses the GCRTA tracks. Baker has undergone an analysis
of the drainage in this region based on (1) considering the region as a whole (involving a
drainage crossing of the GCRTA tracks) and (2) considering the region if only drainage south of
the GCRTA alignment is routed into a storm-only system.

The drainage areas and coefficients of runoff, C, were determined using engineering judgment
and knowledge of the post-construction site conditions. The discharge was computed for each
drainage area following the procedure outlined in the ODOT L&D Manual Vol. 2 using the
Rational Method.

After consulting with NEORSD, it was determined the storm-only trunk line would be necessary
to carry flow across the GCRTA alignment since the increase in peak flows to CS0O-94 (29.60
cfs, as outlined in the East Bank Pre vs. Post table) was deemed unacceptable by NEORSD.

Attached is a table for the East Bank drainage areas and a table for the West bank drainage areas.
The corresponding areas of interest are displayed graphically, outlined in light blue. Each
drainage area was determined based on information from ODOT's proposed right of way lines
and existing combined sewer information from B&N’s BMP Study.

The ODOT CDSS Design Software was used to determine the pipe sizes required for each
storm-only sewer system.

Note that on the east bank drainage area graphic are two small areas outlined in orange and
green. The orange area represents the post-construction drainage area for section VFF. The green
areas represent the pre-construction drainage areas for sections A and B. These drainage areas
change in size between the pre-construction and post-construction condition due to changes in
topography.

Note that drainage areas are grouped based on the existing capture of the areas per the B&N
BMP study. B&N’s BMP maps show the CSO Sewersheds in the project location to which these
areas contribute.

Once proposed storm-only systems were preliminarily designed, the proposed flows were
compiled to determine the overall effect that proposed construction in Construction Contract

Group 1 would have on the existing drainage systems assuming the combined sewers are
continued to be used to supplement proposed storm-only systems.

The East Bank Pre vs. Post Flows table demonstrates that approximately 3.65 cfs of flow will be
added to the CS0O-90 system north of the GCRTA. As also seen in this table, approximately 9.60
cfs of flow will be removed from the CSO-90 system south of the GCRTA, due to the
installation of the storm-only sewer system. This results in a net decrease in flow to the CS0O-90
sewer system of approximately 5.96 cfs. CSO-235 will see a net decrease of approximately 3.94
cfs, and CS0O-94 will see a net increase of approximately 29.60 cfs. Recall that these values do
not take into account the proposed GCRTA crossing. The installation of a closed system
crossing of the GCRTA lines should potentially reduce all CSO adjustments to negative values.

In the West Bank Region the drainage areas were considered in regards to natural flow patterns
and proposed roadway alignments. The majority of proposed work on the West bank will be
designed to drain into a proposed storm-only sewer. The following analysis describes the
potential effect routing a relatively small percentage of the proposed runoff into the existing
combined sewer.

The analysis performed only takes into account the drainage areas within this project’s limits that
are draining into the combined sewer system (CSO-80) in both pre-construction and post-
construction condition. This analysis does not take into consideration the removal of

approximately 20 acres of surrounding project site currently draining into the combined sewer
system. These 20 acres are proposed to be drained through a new storm-only system.

The area in the region of the proposed Wed&tAdbey loop ramp is changing significantly,
considering the removal of significant impervious area. Much of this area currently drains into
the 24” trunk line along the Fairfield Avenue. Area D will drain into the proposed storm-only
system, thus reducing the area flowing into the 24” trunk line. The remaining area that does
maintain its flow into the 24” trunk line has reduced its impervious area from a pre-condition C-
factor in area E of 0.62 to a post condition C-factor of 0.47, and in area F a pre-condition C-
factor of 0.64 with a post condition C-factor of 0.44. This creates a decrease in flow to the
system with flows decreasing by 1.48 cfs in area E and by 1.82 cfs in area F. Areas J1, J2, and
J3 also flow into the combined sewer, but there is projected to be no measurable change in peak
flows from the pre-construction condition.

The exhibits under “Proposed Flow Changes to Existing NEORSD Combined Sewer Sistem”
take into account the use of a proposed aerial storm crossing of the GCRTA alignment, unlike
the “Pre vs. Post” calculations, which were performed under the assumption of no use of an
aerial crossing. These drawings convey the change in flows that the existing combined sewer
network is estimated to see based on the proposed preliminary design.
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Cleveland I nnerbelt Corridor- Conceptual Drainage Evaluation

B. TABLESAND EXHIBITS

- EAST BANK DRAINAGE PRE VS. POST FLOWS TABLE AND PLAN VIEW
- WEST BANK DRAINAGE PRE VS. POST FLOWS TABLE AND PLAN VIEW
- PROPOSED FLOW CHANGESTO EXISTING NEORSD COMBINED SEWER SYSTEM
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Intensity Zone: A
Frequency: 10 years

Intensity, i: See Figures 1101-2 & 1101-3

WEST BANK
PRE VS. POST FLOWS

24" trunk line along Fairfield Avenue CSO-80
. . Peak 10 yr. | Peak 10 yr. | Decrease in
Drainage | Coefficient | Coefficient Time of Time of | Intensity | Intensity ) y ) y
Decrease . . Discharge | Discharge | Peak 10 yr.
Section Area |of Runoff, C|of Runoff, C Conc. (Tc) | Conc. (Tc) (i) (i) .
inC (pre) (post) Discharge
(acres) (pre) (post) (pre) (post) (pre) (post) (ft*/sec) (ft*/sec) (f*/sec)
1.54 0.62 0.47 -0.15 10.00 12.11 5.10 4.67 4.86 3.38 -1.48
F 1.63 0.64 0.44 -0.20 10.00 11.06 5.10 4.87 5.32 3.49 -1.82
Total Increase in Peak 10 year Discharge = -3.30
Net West Bank (CSO-80) Increase in Peak 10 year Discharge* = -3.30
Net West Bank (CSO-80) Increase in Peak 10 year Discharge** = -32.5%

cfs

* - This decrease in peak 10 year discharge (all affecting CSO-80) only takes into consideration drainage areas within this project's limits that are draining
into the combined sewer system in both the pre-construction and post-construction condition. This does not take into consideration the additional decrease
that will be achieved from removing from the combined system in total appx. 20 acres of surrounding project site that currently drain into the combined
sewer sytem. These 20 acres are proposed to be drained though a new storm only system and are not included in the

peak discharge calculations.

** _ Percentage increases are not a percentage increase to the CSO as a whole. This is simply the increased percentage of peak discharge

considering only the drainage areas affected by this analysis.

Pre vs. Post Drainage Acreage

CSO-80* NEW STORM SYSTEM
Drainage | Drainage | Drainage | Drainage
. Area Area Area Area
Section | ore) | (post) | (pre) | (post)
(acres) (acres) (acres) (acres)
J 9.52 9.52
B 2.15 2.15
C 2.69 2.69
D 3.76 3.76
E 1.54 1.54
F 1.63 1.63
G 3.84 3.84
H 3.81 3.81
| 6.42 6.42
M 1.80 1.80
N 0.61 0.61
37.77 12.69
Decrease in Acreage Contributing to CSO-80= 25.08

acres
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* - These flows are unacceptable, as an increase in peak flows (positive change in Q) is realized at this manhole. The conceptual solution involves re-direction catch basin pipes from one or more point sources on the southwestern quadrant of the East 9th St./Orange Ave intersection (currently draining to the Orange/Ontario No. 2 BR trunk line) to the No. 4 BR trunk line along East 9th St. Since this trunk line is proposed to have decreases in peak flows of over 20 cfs, it has the potential to accept re-directed flow of 3 cfs (10 year peak flow reduction from Ontario No. 2 BR) while not exceeding existing peak flow conditions.
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3.

Cleveland Innerbelt Corridor — Conceptual Drainage Evaluation

Proposed Storm-Only Systems

A.NARRATIVE

This narrative describes the conceptual locations and design of BMP’s for the Broadway
Avenue/Commercial Road Drainage System, the East Bank Drainage System, and the West
Bank Drainage System within the Central Viaduct Project.

For the Commercial Road Area Drainage System, exfiltration trenches are shown as one feasible
alternative. The overall concept places several exfilitration trenches along East Ninth Street, East
Fourteenth Street, Broadway Avenue, and Commercial Road. The exfiltration trenches will drain
into the proposed storm sewer trunk-line via the proposed curb catch basin. The proposed storm
sewer trunk-line will then convey the treated runoff directly into the Cuyahoga River.

Areas that currently drain into existing systems are marked on the attached plan view and are
areas A, B, C, CI, BA, and BB. In the post-construction condition these drainage areas will not
continue to drain into the existing sewer systems. These areas will be collected by the proposed
drainage system and piped across the GCRTA alignment.

See attached for conceptual exfiltration trench BMP calculations and layout plans for the
potential treatment scenario.

For the East Bank Drainage System, standard detention or bioretention are considered to be two
feasible options. Bioretention cell design is shown as an example. The overall concept places
several bioretention cells between the existing and proposed [-90 structures. Additionally, a
single BMP area (BMP #1 in attached layout plan) could be treated by an exfiltration trench
BMP or collected by a standard storm sewer system and piped to BMP#2 for treatment,
depending on the final configuration of the Fire House and Museum layout. Either treatment plan
for BMP #1 would discharge into the proposed storm sewer trunk-line, which will then carry and
discharge the treated East Bank storm water into the Cuyahoga River.

The bioretention cells are proposed to be located at the pier locations to collect the proposed 1-90
structure drainage. ODOT stated the proposed 1-90 structure will not have any storm water
conveyance across the bridge, therefore all the drainage will be collected at the piers using a
series of scuppers and brought down to be treated. Areas that currently drain into existing
systems will not be included into the proposed trunk line (Canal Rd. and W 3rd St.).

The section between the Cuyahoga River and W 3rd St. is proposed to utilize the bioretention
BMPs located near every other pier. Due to the existing nature of this area (flat), a pair of pier
locations will have a “landing pad’ of rock channel to modify the deck drainage to overland flow
and convey the storm water into the prescribed bioretention cell. If bioretention is used, the DBT
will need to develop a grading plan to allow for adequate design and function of the bioretention
cell, defined in the L&D Vol. 2 Section 1117.6. The discharge of the flow will enter the
proposed storm sewer trunk line, ultimately discharging into the river.

For the West Bank Drainage System, the Vegetated Biofilter Ditch was chosen as a feasible
BMP treatment system for this section of the project. The Vegetated Biofilter Ditch was
introduced to treat the storm runoff for the areas between the existing and proposed 1-90
structures as well as the areas west of the proposed I-90 structure. The treated storm runoff from
each Vegetated Biofilter Ditch is collected by a proposed ditch inlet that is connected to the
proposed storm sewer trunk-line that ultimately discharges into the Cuyahoga River. There are
two such proposed storm sewer trunk-lines that outlet into the Cuyahoga River. These trunk-lines
are locations on either side of the proposed 1-90 structure. Two areas (infield of the West 14
Abbey exit ramp, and the area between the two bridges, south of Abbey and east of WB 1-90)
have been specified as logical locations for use of detention.

The Vegetated Biofilter Ditches are to be located in the vicinity of the proposed pier locations to
collect the proposed 1-90 structure drainage. ODOT stated the proposed 1-90 structure will not
have any storm water conveyance across the bridge, therefore all the runoff will be collected at
the piers using a series of scuppers and brought down to be treated by the Vegetated Biofilter
Ditch.

Certain areas that currently drain into existing systems will continue to drain to existing areas E,
F, and J. In the post-construction condition, there will be slight decreases in flow for areas E and
F, and no change in flow for area J.

See attached for conceptual Vegetated Biofilter Ditch calculations and layout plans for the
potential treatment scenario.
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B. TABLESAND EXHIBITS

Cleveland Innerbelt Corridor — Conceptual Drainage Evaluation

- COMMERCIAL ROAD REGION DRAINAGE BMP PLAN VIEW AND STORM SEWER PROFILE VIEW
- EAST BANK DRAINAGE BM P PLAN VIEW AND STORM SEWER PROFILE VIEW
- WEST BANK DRAINAGE BMP PLAN VIEW AND STORM SEWER PROFILE VIEWS
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Commercial Road Region

Conceptual Storm Sewer Profile

Legend

= Approximate Proposed Pipe Profile
= Existing Ground

= Broadway Avenue Profile

= East 9th Street Profile

Broadway Ave and
Eost 14th Street

RCP Diameter & 10-Year Peak Flows for Full Commercial Road Region
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Legend

= Approximate Proposed Pipe Profile
= Existing Ground
= Approximate Elevation of Land Under Aggregate Piles

## Utility locations are approximate.
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West Bank Viaduct
Conceptual Storm Sewer Profile
East of 1-90 Mainline

FPipe Diameter & 10 Year Peak Flows
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West Bank Viaduct
Conceptual Storm Sewer Profile
West of I1-90 Mainline
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m Cleveland Innerbelt Corridor — Conceptual Drainage Evaluation

4.  Supplemental Information

A.ODOT CDSS PROGRAM CALCULATIONS

- COMMERCIAL ROAD REGION DRAINAGE SYSTEM CALCULATIONS
- EAST BANK DRAINAGE SYSTEM CALCULATIONS
- WEST BANK DRAINAGE SYSTEM CALCULATIONS

CUY-90-INNERBELT 20 PID 77332
Cleveland, Ohio November 2009



STORM SEWER SYSTEM STORM SEWER SYSTEM

] - JUNCTION STATION AAREA ACA BEGIN RAINFALL DISCHARGE PIPE F/LPIPE MEAN JUST FULL FRICT HYGREL. COVER COVER COVER INLET TYPE
PID : 77332 Date : 02/11/2010 Project : Innerbelt Plan Location : Cleveland, OH From To From XAREA $CA TIME INTENSITY (cfs)  DIAM.LENGTHSLOPE IN/OUT VEL CAPACITY SLOPE IN/OUT IN/OUT MINUS MINUS MANNING'S
Description :Broadway Ave/Commercial Road Drainage Designer : KB o (acres) (min.) (oyrs) @5yrs) (10yrs)@5yrs) - (in) () (RA) - (f)  (fps)  (cfs)  (fUf)  (ft) () HYGR CROWN  'm
) ) ) ) 6 7 091 067 19.24 367 446 487 59.3 36 1056 0.0332 64250 14.60 11322 00105 64411 65270 859 720  CB3A
Rainfall Area: A Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25 1545 13.28 639.00 64174 645.00 0015
Minimum Pipe Size : 12.00 Tailwater Elevation (ft.): 576.00
7 8 072 065 19.36 365 444 509 61.8 36 161.6 0.0334 63650 14.81 11366 00114 63815 64500 685 550  CB3A
JUNCTION STATION AAREA ACA BEGIN RAINFALL DISCHARGE PIPE FILPIPE MEAN JUST FULL FRICT HYGREL. COVER COVER COVER INLET TYPE 1617 13.93 63110 63387 63710 0.015
From To From EXAREA 3CA TIME INTENSITY (cfs)  DIAM.LENGTHSLOPE IN/OUT VEL CAPACITY SLOPE IN/OUT IN/OUT MINUS MINUS MANNING'S
T . . o
©  (acres) (min) (toyrs)@syrs) (10yrsy2syrs) - (in) - (ft)  (ft/ft)  (ft)  (fps)  (cfs)  (ft/ft)  (ft) (ft)  HYGR CROWN n 8 9 118 087 1955 3.63 439 538 650 36 3320 0.0325 62250 14.86 11245 00126 62422 63710 12.88 11.60 CB3A
17.35 14.81 611.70 61449  617.70 0.015
12 955 831 16.99 393 473 326 39.3 30 2165 00102  673.80 828 3855 00122 676.55 679.30 275 300  CB3A
9.5 831 671.60 673.91 67710 0.015 18 17 054 049 11.60 477 575 59 71 12 1388 00389 62090 8.83 655 00535 623.91 62490 099 300 CB3A
17.89  15.29 615.50 616.49  619.50 0.015
2 3 0.00 000 17.43 3.88 470 322 39.0 30 149.1 0.0161 67160 9.98 4852 00120 67340 67710 370 3.00 CB3A
9.55 831 669.20 671.50  674.70 0.015 17 9 000 000 1186 472 562 59 7.0 18 1936 0.0093 61500 5.32 944 00059 61601 61950 349  3.00 CB3A
17.89  15.29 613.20 614.46  617.70 0.015
3 4 095 086 17.67 3.85 4.50 352 413 30 2785 00169  669.20 10.36  49.67 00135 67124 67470 346  3.00 CB3A
1050 9.16 664.50 66749  670.00 0.015 9 10 197 151 1992 359 435 631 764 36 2933 00286  603.00 1471 10523 00174 60499 61770 1271 1170  CB3A
19.86 16.80 594.60 597.47  600.60 0.015
4 24 074 067 1812 379 450 37.3 443 30 813 00172 66450 1055 5019 00155 667.49 67000 251  3.00 CB3A
.24 983 663.10 666.23  668.60 0.015 10 1 174 131 2025 356 425 67.2 80.2 36 1105 00362  593.00 16.32 11829 0.0192 59490 60060 570 460  CB3A
21.60 18.12 589.00 592.49  595.80 0.015
24 5 0.00 000 1825 378 450 43.9 524 36 3238 00052 66260 671 4505 00082 66623 66860 237 300 CB3A
.24 98 660.90 663.58  670.10 0.015 1 12 079 068 2036 355 425 69.4 831 42 2416 00062 58850 8.14 7391 00091 59249 59580  3.31  3.80 CB3A
2239 18.79 587.00 590.30  597.40 0.015
5 6 0.00 000 19.06 369 448 429 521 36 1595 0.0332  652.00 14.14 11335 00081 65349 67010 16.61 1510  CB3A
.24 98 646.70 649.37 65270 0.015 12 13 000 000 20.86 350 425 684 831 42 330 00151  587.00 11.82 11542 00091 590.30 597.40 7.0 690 CB3A
22.39 18.79 586.50 590.00 598.30 0.015
15 24 212 180 10.00 510 450 92 81 24 840 00036  663.90 413 1261 00017 666.38 668.90 252 3.00 CB3A
13.36 1163 663.60 666.23  668.60 0.015 13 23 000 000 2000 349 425 683 831 42 757 0.0066 58650 839 7625 00091 59000 59830 830 830 CB3A
2239 18.79 586.00 589.17  594.73 0.015
16 6 118 098 1000 510 645 50 6.0 12 1405 0.0591  657.00 10.21 807 00380 65768 661.00  3.32 300 CB3A
14.54 1261 648.70 64968  652.70 0.015 23 14 000 000 21.05 348 419 68.0 82.0 42 695 0.0230  572.00 13.86  142.36 00088 578.30 59473 1643 1923 CB3A
22.39 18.79 570.40 577.69  583.20 0.015

CDSS 1.0.0.3. Commercial Road and Broadway Ave.xml 1 CDSS 1.0.0.3. Commercial Road and Broadway Ave.xml 2



STORM SEWER SYSTEM

JUNCTION STATION AAREA ACA BEGIN RAINFALL DISCHARGE PIPE F/L PIPE MEAN JUST FULL FRICT HYGREL. COVER COVER COVER INLET TYPE
From To From XAREA 3CA TIME INTENSITY  (cfs.) DIAM. LENGTHSLOPE IN/OUT VEL CAPACITY SLOPE IN/OUT IN/OUT MINUS MINUS MANNING'S
To (acres) (min.) (10yrs)(25yrs) (10yrs)(25yrs.)  (in.) (ft.)  (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) HY GR CROWN n'
14 25 0.00 0.00 21.14 347 419 67.9 82.0 42 1915 0.0057 570.40 7.82 71.08 00088 577.69  583.20 5.51 930 CB3A
2239 18.79 569.30 576.00  574.00 0.015
19 18 0.00 0.00 1133 482 575 36 4.3 12 165.5 0.0719 632.80 10.22 891 0.0198 633.31  636.80 349 300 CB3A
22.39 18.79 620.90 623.91 624.90 0.015
20 19 0.33 030 11.16 4.85 588 3.7 44 12 103.8 0.0732 640.40 10.29 8.99 0.0207 640.92  644.40 348 300 CB3A
22,72 19.09 632.80 633.74  636.80 0.015
21 20 0.39 035 1076 4.93 592 23 27 12 219.3 0.0739 656.60 9.08 9.03 0.0077 656.99  660.60 3.61 300 CB3A
2311 19.44 640.40 641.25  644.40 0.015
2 21 012 011 1000 510 6.01 06 06 12 2185 0.0375 664.80 4.78 6.43 0.0004 665.02  668.80 378 300 CB3A
23.23 19.55 656.60 657.27  660.60 0.015

CDSS 1.0.0.3. Commercial Road and Broadway Ave.xml 3



STORM SEWER SYSTEM STORM SEWER SYSTEM

) ) JUNCTION STATION AAREA ACA BEGIN RAINFALL DISCHARGE PIPE FILPIPE MEAN JUST FULL FRICT HYGREL. COVER COVER COVER INLET TYPE
PID : 77332 Date : 10/27/2009 Project : Innerbelt Plan Location : Cleveland, OH From To From XAREA $CA TIME INTENSITY (cfs)  DIAM.LENGTHSLOPE IN/OUT VEL CAPACITY SLOPE IN/OUT IN/OUT MINUS MINUS MANNING'S
Description :East Bank Viaduct Designer : KB To (acres) (min.) (10yrs)(25yrs) (10yrs)(25yrs) (i) (ft)  (ft./ft) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) HY GR CROWN n
. A . 10 . . - 9 10 376 338 1565 411 474 518 598 48 2419 0.0041 56840 677 8610 00023 577.72  599.66 2194 27.26 CB3A
Rainfall Area: Just Full Capacity Frequency (yrs.) : Hydraulic Gradient Frequency (yrs.) : 1433 1262 567.40 57716 58242 0.015
Minimum Pipe Size : 12.00 Tailwater Elevation (ft.): 576.00
10 1 000 000 16.25 4.03 4.74 50.8 59.8 48 103.4 0.0097  567.40 929  131.73 00023 577.16 58242 526 1102 CB3A
JUNCTION STATION AAREA ACA BEGIN RAINFALL DISCHARGE PIPE FILPIPE MEAN JUST FULL FRICT HYGREL. COVER COVER COVER INLET TYPE 1433 1262 566.40 57692 58140 0015
From To From XAREA 3CA TIME INTENSITY (cfs)  DIAM.LENGTHSLOPE IN/OUT VEL CAPACITY SLOPE IN/OUT IN/OUT MINUS MINUS MANNING'S
T . . o
©  (acres) (min) (toyrs)@syrs) (10yrsy2syrs)  (in) - (ft)  (ft/ft) () (fps)  (cfs)  (ft/ft)  (ft) (ft)  HYGR CROWN n 1M1 12 0.00 000 1643 4.00 474 505 59.8 48 2043 0.0034  566.40 624 7807 00023 576.92 58140 448 11.00  CB3A
14.33  12.62 565.40 576.24  579.85 0.015
12 209 1.88 10.00 510 6.08 9.6 11.4 18 1851 0.0108 66350 6.0  10.18 0.0157 66581 668.06 225 3.06 CB3A
200 188 661.50 662.89  667.38 0.015 12 13 261 235 1722 390 474 584 710 48 746 00054 56540 7.70 9809 00032 57624 579.85 361 1045 CB3A
16.94 14.97 565.00 576.00  576.40 0.015
2 3 000 000 1051 4.99 594 94 11.2 18 2601 0.0181 66150 7.64  13.16 00150 662.63 667.38 475 438 CB3A
209 1.88 656.80 658.19  656.53 0.015
3 4 274 247 1107 487 589 212 256 18 177.0 0.0638 63500 1476 2474 00790 639.18  656.53 17.35 2003  CB3A
483 4.35 623.70 62519  628.23 0.015
4 5 0.00 000 11.27 4.83 582 21.0 253 24 1728 00185  593.40 941 2870 00166 59496 62823 3327 3283 CB3A
483 435 590.20 592.08  605.37 0.015
5 6 1.99 172 1158 477 474 290 288 27 337.3 00127  577.35 868 3260 00115 582.63 60537 2274 2577  CB3A
6.82  6.07 573.05 57876  580.20 0.015
6 7 000 000 1223 4.65 474 282 288 48 2037 0.0005  571.30 250  20.67 00005 578.76 58020 144 490 CB3A
6.82 6.07 571.20 57865  584.48 0.015
7 8 375 316 1359 442 4.74 408 438 48 464.4 00039 57120 625  83.37 00012 578.65 58448 583 928 CB3A
1057  9.23 569.40 578.08  583.95 0.015
8 9 000 000 14.82 423 474 390 438 48 2933 00034 56940 589 7820 00012 578.08 583.95 587 1055 CB3A
1057 923 568.40 577.72  599.66 0.015

CDSS 1.0.0.3. East Bank.xml 1 CDSS 1.0.0.3. East Bank.xml 2



STORM SEWER SYSTEM STORM SEWER SYSTEM

PID : 77332 Date : 11/05/2009 Project : CUY-90 Location : Cleveland, OH PID : 77332 Date : 11/10/2009 Project : CU-90 Location : CUY-90(Westbank)
Description :West Bank Storm Sewer Trunkline Design - East of Proposed 1-90 Structure Designer : AK Description :West Bank Storm Sewer Trunline Design - West of Proposed I-90 Structure Designer : AK
Rainfall Area: A Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25 Rainfall Area: A Just Full Capacity Frequency (yrs.) : 10 Hydraulic Gradient Frequency (yrs.) : 25
Minimum Pipe Size : 15.00 Tailwater Elevation (ft.): 597.25 Minimum Pipe Size : 15.00 Tailwater Elevation (ft.): 581.00
JUNCTION STATION AAREA ACA BEGIN RAINFALL DISCHARGE PIPE F/L PIPE MEAN JUST FULL FRICT HYGREL. COVER COVER COVER INLET TYPE JUNCTION STATION AAREA ACA BEGIN RAINFALL DISCHARGE PIPE F/L PIPE MEAN JUST FULL FRICT HYGREL. COVER COVER COVER INLET TYPE
From To From XAREA 3CA TIME INTENSITY  (cfs.) DIAM. LENGTHSLOPE IN/OUT VEL CAPACITY SLOPE IN/OUT IN/OUT MINUS MINUS MANNING'S From To From XAREA 3CA TIME INTENSITY  (cfs.) DIAM. LENGTHSLOPE IN/OUT VEL CAPACITY SLOPE IN/OUT IN/OUT MINUS MINUS MANNING'S
To (acres) (min.) (10yrs.)(25yrs.) (10yrs.)(25yrs.)  (in.) (ft.)  (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) HY GR CROWN n' To (acres) (min.) (10yrs.)(25yrs.) (10yrs.)(25yrs.)  (in.) (ft.)  (ft./ft.) (ft.) (fps.) (cfs.) (ft./ft.) (ft.) (ft.) HY GR CROWN n'
1 2 180 1.15 1500 420 477 48 55 15 138.5 0.0072 650.45 4.42 512 0.0096 65212  654.70 258  3.00 CB22B 9 10 376 282 1500 420 496 11.8 14.0 24 322.6 0.0062 671.80 5.41 16.61 0.0051 673.29  676.80 351 300 CB22B
180 115 649.45 650.79  677.80 0.015 376 282 669.80 67147  677.20 0.015
2 3 215 194 1552 412 477 127 147 24 414.7 0.0065 648.70 5.60 17.02 0.0056 650.79 ~ 677.80 27.01 27.10 CB2-2B 10 M 0.61 039 1599 4.06 494 130 159 24 69.4 0.0288 669.80 9.94 3580 0.0065 670.77  677.20 643 540 CB22B
395 3.09 646.00 648.45  677.50 0.015 437 321 667.80 669.52  676.88 0.015
3 4 269 178 1676 3.96 4.77 19.3 23.2 24 185.6 0.0108 646.00 7.37 21.89 0.0140 64845 67750 29.05 2950 CB2-2B 1M 12 0.00 0.00 16.11 4.04 4.92 13.0 15.8 24 103.0 0.0777 648.00 14.27 58.79 0.0065 648.74  676.88 28.14 26.88 CB2-2B
6.64 4.86 644.00 64586  677.50 0.015 437 3.21 640.00 641.72  646.30 0.015
4 5 381 263 1718 391 465 293 34.8 36 341.8 0.0059 643.00 6.69 4756 0.0036 64501  677.50 3249 3150 CB2-2B 12 13 0.00 0.00 1623 4.03 490 129 157 24 140.7 0.0881 620.00 14.87 62.60 0.0064 62071  646.30 2559  24.30 MH 3
10.45  7.49 641.00 643.46  674.80 0.015 437  3.21 607.60 609.31  613.60 0.015
5 6 0.00 0.00 18.03 3.80 4.57 28.5 34.2 36 2555 0.0078 641.00 7.43 5501 0.0035 642.80 674.80  32.00 30.80 MH 3 13 14 0.00 0.00 16.39 4.01 480 129 154 24 414.3 0.0461 601.00 11.77 4526 0.0062 601.84 61360 11.76 1060 CB2-2B
10.45  7.49 639.00 64145  654.10 0.015 437 321 581.92 583.63  586.92 0.015
6 7 0.00 0.00 1860 3.74 455 280 34.1 36 111.9 0.0536 621.00 14.98 14401 0.0035 622.03 65410 32.07 30.10 MH 3 14 15 3.87 223 1697 393 480 423 51.6 27 41.7 0.0383 572.75 14.71 56.53 0.0370 582.54  586.92 438 11.92 CB2-2B
10.45  7.49 615.00 617.45  621.80 0.015 824 544 571.15 581.00  576.40 0.015
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4.  Supplemental Information

B. BURGESS & NIPLE BMP STUDY EXHIBITS

- MAP 3, PRELIMINARY EAST BANK BMP AREAS
- MAP4, PRELIMINARY WEST BANK BMP AREAS
- MAP 10, COLLECTION SYSTEM AND INTERCEPTOR FLOW DIRECTION M AP
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Cleveland Innerbelt Corridor — Conceptual Drainage Evaluation

4.  Supplemental Information

C. DRAINAGE PIPE RAILROAD CROSSING EXHIBITS

EAST NINTH STREET GCRTA CROSSING
EAST NINTH STREET NSRR CROSSING
EAST NINTH STREET CSX RR CROSSING
EAST BANK CSX RR CROSSING

EAST BANK NSRR CROSSING

CUY-90-INNERBELT
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East Bank Drainage Pipe
CSX RR Crossing - Section A-A
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