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lllinois Department of Transportatlon

Memorandum

To: JohnKos Attn: Patrick Pechnick -
From: Ralph E. Anderson By: Todd E. Ahrens

Subject:  Hydraulic Report - (/a»%( C )fQ‘\

Date: July 10, 2002
IL43 (Harlem Avenue) at 95" Street P-91-138-99
Cook County ‘ S.N. 016-PS25
Pump Station #25

‘Reply is made to your memorandurm of Aprll 5, 2002, in which you

submitted the Hydraulic Report for the above location. We have also
received from your office a copy of review comments made by the Bureau
of Electrical Operations, Wthh are dated May 28.

We concur with the consultant's assessment of eXISting conditions. PS25
conveys considerable off-site drainage.- Overflow from the Village of
Bridgeview’s detention basin northwest of the station constitutes a great

_percentage of the design inflow to PS25. The report documerits that the

basin’s watershed is roughly 250 acres of what is considered to be off-site
drainage. It also notes that flow through.the basin’s 15-inch pipe outflow
restrictor bypasses PS25, while spillway overtopplng moves southeast to
the PS25 collection system. The special provisions of the 1994 permit for
the basin issued by the Metropolitan Water Reclamation District of Greater
Chicago specify a 24-inch outiet pipe. The smaller, 15-inch pipe
contributes to higher stages in the basin that lead to larger and more
frequent overtopping flows that are pumped out by our station.

. \ .
We also concur with the consultant's preferred Alternate #1. it
recommends constructing a berm around the basin to raise the spillway
and restoring the outflow pipe to its as-permitted 24-inch diameter. TR-20
analysis supports the conclusion that modifying the detention basin in this
manner will reduce the peak design inflow to roughly 50 cfs. This ’
alternate also includes a recommendation to reduce total pumping

capacity to levels consistent with reduced inflows. Alternate 1 is the

most economical option available to us and probably the “cleanest”
solution regarding off-site flow. We feel that coordinating this with the
Village of Bridgeview is a worthwhile effort.



John Kos/Attn: Patrick Pechnick
Page 2 '
July 10, 2002

BEO wants to retain existing pumping capacity; a position that we agree
with. The additional pumping capacity in excess of peak inflow will
provide a safeguard against potential increased runoff from the
interchange improvement. More importantly, in the event that the
detention basin is not modified as desired in Alternate #1, or if the basin
does not operate as intended for whatever reason, the additional pumping
capacity will be critical. BEO also stated that they will coordinate the on-
off cycling of the pumps.

Alternate #1 also includes two small detention basins within proposed
interchange infields. BEO notes the 4-inch restrictor outlet proposed for
each infield can be enlarged if the current pumps are retained. If that is
the case and off-site detention flow is also mitigated as proposed in
Alternate #1, detention in these small infield basins will not be needed.

There are several minor improvements proposed that are attached to all

pump station alternates. They include sewer laterals, inlet relocation, and
ditch grading to address identified problems. These recommendatlons are -
well documented and also have our concurrence.

MO’C/dla038
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LOCATION DRAINAGE STUDY

PROJECT ROUTE: Illinois 43 (Harlem Avenue)

LIMITS: at 95" Street Interchange

" COUNTY: Cook

JOB NUMBER: P-91-138-99

1-00 EXISTING DRAINAGE SYSTEM (see Exhibit 1-00a, General Locatlon Dralnage Map,
X Exhibit 1-00b, Existing Drainage Plan)

1-01

IDENTIFIED DRAINAGE PROBLEMS (see Appendix C). |
X Yes - [] No
1-01.1 Description: .

Flooding problems identified in the intersection, due to pump station faili;:e.

Responsibility [X] IDOT [] Others
Action
Purrip_s will be replaced and station upgraded as part of this project.

X] Incorporate into the Study as data base
(See Sectlon 1-03.1) ‘

[[] Referto others
1] Bureau of Maintenance
[] Local Agency

1-01.2 Description:
Village of Oak Lawn reported flooding in residential backyards south of Ramp G in

the southeast quadrant of the interchange during the August 2, 2001 storm event, due.
to apparent runoff from Ramp G flowing into the backyards. This storm event



produced approxrmately 3 5 mches of rain wrthrn one hour, which is greater than a
lOO-year storm event. :

Responsibility [X] IDOT [] Others
Action

The 'drain.age system of the interchange is not designed to accommodate a

storm event greater than a 100-year storm. However, a field survey of the

area was performed. A ditch exists at the toe of the slope from Ramp G, to
convey runoff to the storm sewer system. However, this ditch has filled with
debris and silt, and no longer has a positive slope towards the storm sewer
system. It appears that regrading the ditch at a constant slope from the inlet
to the upstream end would create a positive 0.7%. slope on the ditch.
Additionally, widening the ditch to 9° wide at the bottom and creating 3:1
side slopes for a one-foot depth would create sufficient capacity to convey
runoff from the 100-year storm to the inlet. ’ :

X Incorporate into‘ the Study aSﬁ data base
- (See Sectronl -03. 1)

[ ] Referto others
- [[] Bureau of Maintenance
" [] Local Agency .
1-01.3 Description:

_ The "Village of Chicago Ridge reported -flooding problems at the intersection of

Harlem Avenue and the eastern frontage road, near 98" Street. The drainage problems

appear to be the result of runoff from Harlem Avenue. A cdtch basin located on
~ Harlem Avenue just north of the eastern frontage road is located within the roadway
pavement, outside of the curbline. Runoff flows from the 95" Street overpass down
_ Harlem Avenue along the-curbline, and bypasses the catch basin located outside of the
curbline. Runoff follows the curbline as it wraps to the east at the frontage road. The
curbline ends prior to the intersection of the frontage road and 98™ Street; and runoff
flows off the roadway across the shoulder and into a grassed -depressional “area
between Harlem Avenue.and the Harlem Avenue frontage road Inlets/catch basins
located in those depressmnal areas may also clog.

Responsibilify: < IDOT - [J Others



Action:

Relocating the catch basin on Harlem Avenue from the roadway to the
curbline to. capture Harlem Avenue runoff should reduce drainage problems
in the area. Additionally, inlets and storm sewers in the depressional .areas
should be inspected, and any debris accumulation should be removed to
facilitate drainage of those areas. The total flow to the catch basin from .
Harlem Avenue is 1.2 cfs in the 50-year storm event. An inlet capacity

analysis shows that the inlets located upstreamn of the catch basin appear to -

have sufficient capacity to handle runoff without bypassing flow.

X Incorporate}ﬁto the Studj as data base
(See Section 1-03.1)

[ ] Refer to others
[[]  Bureau of Maintenance
[]  Local Agency

1-02 IDENTIFIED BASE FLOODPLAINS (see Exhibit 1-02a Flood Boundary and
-Floodway Map or Flood Insurance Rate Map and Section 3-00)
The Flood Boundary and Floodway Map for the Village of Palos Hills and/or the
County of Cook were examined for identified base floodplains which were either
traversed by or adjacent to Illinois Route 43 (Harlem Avenue) at 95" Street. '

Floodplains ‘ Xl YES [] NO

.F‘loo‘dways, | Xl YES [ ] NO

- Note: Floodplain and floodway is at Stony Creek, approximately 7,100 feet
downstream of the IL Route 43 — 95" Street interchange. The storm sewers which

drain the interchange discha;ge to Stony Creek, but no improverhents are proposed at
or near Stony Creek. R : 3

1-03 MAJOR DRAINAGE FEATURES (see Exhibit.1-00a)

. 1-03.1 Pump Station ' S

Location: Southwest Quadrant of Illinois Route 43 (Harlem Avenue) at 95"
Street Interchange

Pump Station No.: 25
Hydraulic Report Pfepared ‘by Earth Teé;_h in Auguét, 2001

Waterway Information Table Available:



[ Yes (Exhibit 1-03.1a)
X] No

Narrative Summary: :

The existing pump station is in relatively good condition and exceeds the
current and anticipated capacity requirements for the interchange. However,
the age of the existing equipment in the pump station, and the limited
availability of repair and replacement parts for the equipment suggest that
rehabilitation of the pump station is necessary for continued service.

2-00 PROPOSED DRAINAGE SYSTEM ([X] Exhibit 2-00a, Proposed Drainage Plan)

2-01 DESIGN CRITERIA ({X] Exhibit 2-01 - Typical Sections)

[ ] Construction IX] Reconstruction [ ] Rehabilitation

1.

Proposed storm sewer conveYance systems will be designed for a 50 year storm
frequency with a velocity between 900mm/sec (3 ft/sec) and 3000mm/sec (10
ft/sec).

X] Yes [] No [] NA

Proposed ditches will be de51gned for a 50 yeai‘ storm frequency and desirable
ditch grades will be no less than 0.5%.

[] Yes [] No E] N/A

?

The crown grade of the roadway in a floodplain will be a minimum of 900mm 3
feet) above highwater (backwater) for the flood frequency for which the roadway
is designed.

[1 Yes [0 No [ NA

The low chord-of the superstructure (bridge) will be a minimum of 600mm (2
feet) above design highwater (natural) and will not be below the all time record
highwater.

[] Yes [] No [X NA

The waterway openings of bridges and culverts will be designed for a (30, 50)
year storm frequency. ‘



[] Ys [] No [X NA
6. The vértic;al alignment for cﬁrbed pavements will have a minimum grade of
. 0.3% and a drainage maximum “K” value of 51 (167 English Unit).

Xl Yes E]Noll___] N/A

A drainage design exemption is not required at this stage based on the proposed scope
of work. If the scope of work is changed during the P.S. & E. stage, the appropriate
drainage design exemption approval, if any, will be processed through the Hydrauhcs
Section by the Dlstrlct s Bureau of Design.

2-02 OUTLET EVALUATION

Unless otherwise noted below, the various outlets within the limits of the subject
improvement were determined to be suitable for continued use under proposed
conditions without modifications or the provision of stormwater detention.

Unsuitable outlets: [ ] Yes X] No
Sensitive outlets:  [X] Yeé - [ No
Location: Outfall at Stony Creek.
Source: Storm Sewer from Illinois Route 43 & 95" Street Inferchangé.

Evaluation: Stony Creek is sensitive due to downstream communities which
have flooding problems. The peak flow into Stony Creek should not be
increased. During the 50-year storm event, the discharge into Stony Creek
decreases from 263.69 (existing) to 234.8 cfs (proposed.) Note that the flow
rate from the pump station is 80.1 cfs in the existing condition and 53.5 cfs in
the proposed condition (Alternatives 1, 2, 3a and 3b) for the 50-year storm
event. In the 100-year event, the existing flow rate is 80.1 cfs and the proposed
flow rate from the pump station is 53.5 cfs, 71.2 cfs and 80.1 cfs for
Alternatives 1 and 2, Alternative 3a, and Alternative 3b, respectively.

Recommendation: Outlet suitable for continued use.

2-03 STORM WATER DETENTION ANALYSIS

This project has been reviewed in accordance with Dramage Manual
Section 1-303.035 “Storm Water Storage”.
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2-03.1 Evaluation-

X

Storm water detention required
Sensitive outlets (see Section 2-02)
Location:

The Harlem Avenue storm sewer discharges to Stony Creek at Harlem Avenue,
7080° south of the interchange. The outlet is sensitive but is suitable for
continued use; however, the flow rate to Stony Creek must not increase in the
proposed condition. Due to overtopping of the Central Detention Pond in the
50- and 100-year storm events (existing,) detention is required to control the
overflow from the Central Detention Pond, prevent flooding in the interchange,
and prevent an increase in discharge to Stony Creek. Several alternatives are
available for providing the required detention. These are summarized in
section 2-03.2 and described in greater detail in Section 2-05.

The storm sewer analysis shows that during the critical duration 50-year storm,
the existing peak flow into the creek is 263.69 cfs, and the proposed peak flow
into the creek is 234.8 cfs. As the outlet is suitable for continued use, no
detention is required for Stony Creek. '

2-.03.2 Recommendation — Alternative 1

DetentionPonds  [X] Yes []No
For Outlet at Westbound 95® Street Station 605+81, 179° Lt.

70,052 Cubic meters (91,621 Cu. Yds.) for a 100 year storm
frequency. (The existing Central Deténtion Pond provides
54,289 cubic meters (71,002 cu. yds.) of storage. This
alternative includes raising the overtopping berm to provide
15,765 cubic meters (20,619 cubic yards) of additional storage
in the existing pond. See Section 2-05 for additional
information.)

Pond Locatién: The Central Detention Pond is located east of I-
294, north of 95™ Street, and south of the railroad.
For Outlet at Westbound 95™ Street Station 616+03, 86’ Lt.

555 Cubic meters (726 Cu. Yds.) for a 100 year storm
frequency. See Section 2-05 for additional information.



T

© 616+03;86 Lty

’Replace 15” outlet w1th 24” outlet ate

Pond Location: Northwest quadrant of interchange .

For Outlet at Eastbound 95" Street Station 705+65, 57° Rt.

740 Cubic meters (968 Ci. Yds).for a 100 year storm
frequency. See Section 2-05 for additional information.

Pond Location: Southwest quadrant of interchange.

Storage Pipes [ ] Yes X] No

Oversizing storm sewers/ditches [ ] Yes No

Control structure echematiCS (see Exhibit 2-03.2a)

X Yes [] No

4” non-cloggmg restnctor at mlet “W” (eastbound 95"‘ Street Statlon" _;' :

705+65; 577 Rt)

4 non-cloggmg restnctor at inlet “D” (westbound 95‘h Street Statlon 7"__; o

éntral’. De | s
(westbound 95" Street Station 605+81, 7Ly, S

Detailed evaluation and supporting calculations are iueiuqled m Appehdix D
X Yes [] No -

2-.03.2 Recommendation — Alternative 2

Detention Ponds - [X] Yes [] No

For Outlet at Westbound 95" Street Station 605+81, 179’ Lt.

70,052 Cubic meters (91,621 Cu. Yds.) for a 100 year storm
frequency. (The existing Central Detention Pond provides
54,289 cubic meters (71,002 cu. yds.) of storage. This
alternative includes raising the overtopping berm to provide



~ Control sfructure schematics (see Exhibit 2-03.2a)

15,765 cubic meters (20,619 cubic yards) of additional storage ’
" in the existing. pond. See Section 2-05 for additional --

information.) - ’ : a

Pond Locatlon The Central Detention Pond is located east of I-

294, north of 95™ Street, and south of the railroad.

For Outlet at Westbound 95" Street Station 616+03, 86° Lt.

22,203 Cubic meters (29,040 Cu. Yds.) for a 100 year storm
frequency. See Section 2-05 for additional in'fg)rmation.

Pond Location: Northwest quadrant of interchange

For Outlet at Eastbound 95" Street Station 705+65, 57’ Rt. "

740 Cubic meters (968 Cu. Yds.)) for a 100 year storm =
frequency. See Section 2-05 for additional information.

Pond Location: Southwest qliadrant of interchange.

Storage Pipes [ | Yes ~ [X] No

Oversizing storm sewers/ditches [ ] Yes [X] No

\

X] Yes -~ [] No

4” non-clogging restrictor at inlet “W” (eastbound 95™ Street Statlon
705+65; 57° Rt.) h

Existing 15” outlet at inlet “D” (westbound 95" Street Station 616+03, 86’ -
Lo). |

Detailed evaluation and supporting calculations are included in Ap}ﬁendix D.

|Z|Yes [ No



2-.03.2 Recommendation — Alternative 3a
Detention Ponds ~ [X] Yes [] No
| For Outlet at Westbound 95™ Street Station 605+81, 179’ Lt.

78,341 Cubic meters (102,463 Cu. Yds.) for a 100 year storm
frequency.. (The existing Central Detention Pond provides -
54,289 cubic meters (71,002 cu. yds.) of storage.  This _
alternative includes raising the overtopping berm to provide
24,054 cubic meters (31,460 cubic yards) of additional storage
in the existing pond. See Section 2-05 for additional
information.) ' ' ~

- Pond Location: The Central Detention Pond is located east of I-
294, north of 95" Street, and south of the railroad. -
For Outlet at Westbound 95th Street Statron 6l6+03 86’ Lt

15921 Cubic: meters: (7 744:. Cu Yds) for- a: 100“ year stormi‘-:ijlt-,;j .
~ frequency:: See Section 2-05 for additional mformatlon L

,Pgnd Locatlon;; Northwest' uadran_t'of mterchjcm‘ “

For Outlet at Eastbound 95th Street Statlon 705+65 57’ Rt

. 740 Cublc meters (968 Cu Yds) for a 100 year storma,i o
- frequency. See Section 2- 05 for addltrona_l_mformatlon ‘

. Pond L_ocatibn: Southwest quadrant of interchange. '
Storage Pipes { ] Yes ] No
Oversizing storm sewers/ditches [ | Yes X No

Control structure schematics (see Exhibit 2-03.2a)

IZ' Yes [] No

- 4” non- clogglng restrictor at inlet “W” (eastbound 95"‘ Street Station 705+65
57" Rt)
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36” outlet at inlet “D” (westbound 95® Street Station 616+03, 86 Lt).

Detailed evaluation and supporting calculations are included in Appendix D.

X} Yes

‘E]‘No

2-.032 Recommendation — Alternative 3b

Detention Ponds X Yes [] No

For Outlet at Westbound 95" Street Station 605+8 1, 179’ Lt.

78,341 Cubic meters (102,463 Cu. Yds.) for a 100 year storm
frequency. (The existing Central Detention Pond provides

" 54,289 cubic. meters (71,002 cu. yds.) of storage. -This

alternative includes raising the overtopping berm' to provide
24,054 cubic meters (31,460 cubic yards) of additional storage
in the existing pond. See Section 2-05 for -additional
information.) ’ ’

Pond Location: The Central Detentlon Pond 18 located east of I—
294, north of 95 Street and south of the railroad.

For Outlet at Westbound 95 Street Station 616+03, 86 Lt..

555 Cubic meters' (726 Cu. Yds.) for a 100 year storm

frequency. See Section 2-05 for additional infonnatibn.

Pond Location: Northwest quadrant of interchange .

. For Outlet at Eastbound 95" Street Station 705+65, 57’ Rt.

' 740 Cubic meters (968 Cu. Yds.) for a 100 year storm

frequency. See Section 2-05 for additional information.

Storage Pipes [ | Yes No

Oversizing storm sewers/ditches [X] Yes [ ] No -

PN
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For Outlet at Westbound 95™ Street Station 610+41, 50° Lt.

1826 Cubic meters (2,388 Cu. Yds.) for a 100 year storm
frequency

Oversized Storm Sewer Location: North of 95% Street, east of
the Central Detention Pond, and west of the Railroad, to collect
overflow from the Central Detention Pond.

Control structure schematics (see Exhibit 2-03.2a)
X Yes [ ] No

4” non-clogging restrictor at inlet “W” (eastbound 95" Street Station
705+65, 57’ Rt.) "

4” non-clogging restrictor at inlet “D” (westbouhd 95" Street Station
616+03, 86’ Lt) '

33” restrictor at inlet “A” (westbound 95™ Street Station 610+41, 50’ Lt.)

Detailed evaluation and suppofting calculations are included in Appendix D.

X} Yes. [ ] No

2-04 RIGHT OF WAY ANALYSIS

[X] Yes [ ]No The right of way requirements have been.:’coordinated with
and accepted by the Project and Environmental Studies
Section and Bureau of Design.

[X] Yes [ ]No  Existing/Proposed right of way is sufficient to accommodate
" the proposed drainage system.

D'Yes [X]No  Additional right of way is required to accommodate the
proposed drainage system.

[]Yes [XINo A drainage easement is required to accommodate the
proposed drainage system.



2-05 DRAINAGE ALTERNATIVES
' Three drainage alternatives were analyzed to improve performance of the pump station
and reduce flooding of the intersection during the 50-'and 100-year storm. As
* described in the hydraulic report, the Central Detention Pond located east of the
Tollway and north of 95" Street normally discharges to the south and away from the
pump station service area. However, in most 50- and 100-year storm events, runoff
overtops the Central Detention Pond and enters the pump station service area.

The existing pump station does not have sufficient capacity to handle the overﬂow
from the Central Detention Pond. The wet well fills beyond the low pavement
- - elevation of 587.5, water-begins bubbling out of the inlets, and the interchange floods.

An analysis of the Central Detention Pond was conducted to determine whether
modifications to the pond could prevent the pond from overtopping in all storm
events. It was determined that the berm would need to be raised to elevation 615,
approximately. Due to space constraints and upstream development, it is not possible
to raise the berm of the pond beyond 612. Therefore, three alternatives were analyzed

 to reduce flooding of the interchange during the 50- and 100-year storm event.
Alternatives 1 and 2 considered adding detention storage upstream of the pump
station, and Alternatives 3a and 3b con51dered adding pumps in the pump station in

_ addition to creating additional storage upstream.

Alternative 1: Storage and Restrictor Replacement (See Exhibit 2-04)

Detention storage can be provided upstream of the pump station to reduce the 100-year
peak flows into the pump station. Reducing the peak inflow to the pump station will
allow the three 8000 gpm pumps (designed for the 50-year storm event) to function
during the 100-year storm event without flooding of the intersection.

This alternative includes constructing a berm to elevation 610.5 dround the south and
southwest edges of the Central Detention Pond, and replacing the 15” restrictor with
the 24” restrictor as the pond was designed. The pond currently overtops at elevation
608.0. Raising the berm and increasing the outlet will prevent overtopping of the pond
during the 50-year storm event and reduce overtopping during the 100-year storm

+  event. (The TR-20 analysis shows the pond filling to a maximum elevation of 608.91
in the 50-year, 24-hour storm.).

“This alternative also includes construction of two small detention storage basins within
- - the interchange infields to reduce the peak flow from the interchange itself into the
" pump station. The peak flow from the interchange occurs during the 2-hour storm
event; however, the peak volume of runoff occurs during the 24-hour storm event.
- Therefore, the small infield detention storage basins are designed to store runoff from
~ the 24-hour, 100-year event, which will reduce the peak flow to the pump station for
all storm events. " |
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One.small pond is to be located adjacent to inlet “D” (westbound 95™ Station 616+03,
86’ Lt.) in the northwest quadrant of the site. The pond will capture runoff from
drainage areas “D” and “F” and detain the runoff prior to discharge through the storm
sewer system. The TR-20 analysis shows that a pond 0.65 acres in size and 1.7 feet
deep will provide 0.45 acre-feet of storage, which is sufficient to detain the runoff
from this area during all storm events. Sufficient area exists within the infield area to
modify the shape of the pond, if a smaller and deeper pond is preferred. The analysis
assumes a 4-inch orifice restricting flow into the storm sewer system at inlet “D”
(westbound 95" Station 616+03, 86’ Lt.)

The second small pond is to be located adjacent to inlet “W” (eastbound 95" Station
705+65, 57’ Rt.) in the southwest quadrant of the site. The pond will capture runoff
from drainage area “W”” and detain the runoff prior to discharge through the storm
sewer system. The TR-20 hydrologic analysis shows that a pond 0.45 acres in size
and 2.0 feet deep will provide 0.6 acre-feet of storage, which is sufficient to detain the
runoff from this area during all storm events. Sufficient area exists within the infield
area to modify the shape of the pond, if a smaller and deeper pond is preferred. The
analysis assumes a 4-inch orifice restricting flow. into the system at inlet “W”
(eastbound 95t Statlon 705+65, 57" Rt.)

Providing storage within the interchange, raising the berm around the Central
Detention Pond, and increasing the size of the outlet from the Central Detention Pond
results in a significant reduction in peak flow to the pump station. Flow from the ,
interchange during the critical duration 100-year, 2-hour storm is reduced to 46.22 cfs.
All three pumps operate during the 100-year storm, and peak elevation in the wet well
is 580.30. At the storm sewer in the infield adjacent to the low point on 95® Street, the
rim elevation is 585.30 and the hydraulic grade line is 582.50, providing 2.8 feet of
freeboard below the rim elevation and 5.0 feet of freeboard below the pavement
elevation. The pavement does not appear to flood during the 100-year storm for this
alternative.

The engineer’s estimated opinion of probable construction cost for this alternative is
approximately $1,416,176 as shown in Hydraulic Report Exhibit 79, which includes
$1,318,797 for the pump station itself (W1th three pumps plus one stand-by) and

~$97,379 for other improvements.

The stage—storage calculations can be found in Hydraulic Report Exhibits 44 and 45,
and TR-20 hydrologic model ¢an be found in Hydraulic Report Exhibit 46. The Hydra
storm sewer model can be found in Hydraulic Report Exhibits 39 -.42. The pump
flow diagrams and calculations for this alternative can be found in Hydraulic Report
Exhibits 47-52.



Alternatlve 2: Storage at Central Detention Pond and Northwest Inﬁeld (See Exhibit

- 2-04)

" Detention storage can be provided upstream of the pump statlon to reduce the 100-year -

- -peak flows into the pump station. Reducing the peak inflow to the pump station will
~ allow the three 8000 gpm pumps (designed for the 50-year storm event) to function
~ during the 100-year storm event without flooding of the intersection. '

This alternative includes constructing a berm to elevation 611.0 around the south and
southwest edges of the Central Detention Pond and constructing a new overflow
spillway at elevation 610.5. This alternative also includes conveying the overflow
from the Central Detention Pond to a new detention facility in the northwest infield.
The Central Detention Pond currently overtops at elevation 608.0. Raising the berm at
the Central Detention Pond will prevent overtopping of the pond during most 50-year
storm events and reduce overtopping»during the 100-year storm event. -

~ - The overflow from the Central Detention Pond in the 100-year storm events will be
~ conveyed to a proposed 18 acre-foot detention storage facility in the northwest infield.

A 42” storm.sewer at 1.7% slope will collect the overflow from the Central Detention
Pond and convey it approximately 1000 feet along the northern right-of-way of 95™

Street, across the railroad, and discharge to the proposed Northwest Infield pond. The -

proposed Northwest Infield pond will require a 3.2 acre footprint, and will discharge
through the existing 15-inch storm sewer at inlet “D” (westbound 95" Station 616+03, -

- 86 Lt.) The existing storm sewer invert is at 582.25 and does not require

modification. The existing sewer is small enough to sufﬁmently restrict the flow from
the proposed pond. The pond is designed to store the runoff from the 100-year, 24
hour storm event. The high water level of the pond in the 100-year, 24-hour storm is
591.1. The overflow spillway crest will be at elevation 593.1 to provide 2 feet of

~ freeboard on the pond, and the top of the berm will be at elevation 593.6.

This alternative also includes construction of a small detentlon storage basin within the
southwest infield to reduce the peak flow from the interchange itself into the pump -
station. The peak flow from the interchange occurs during the 2-hour storm event;

~ however, the peak volume of runoff occurs during the 24-hour storm event. Therefore,’

the small infield detention storage basins are designed to store runoff from the 24-
hour, 100-year event, which will reduce the peak flow to the pump station for all storm
events

The small pond is to be located adjacent to inlet “W” (eastbound 95" Station 705+65,
57’ Rt.) in the southwest quadrant of the site. The pond will capture runoff from
drainage area “W” and detain the runoff prior to discharge through the storm sewer
system. The TR-20 hydrologic analysis shows that a pond 0.45 acres in size and 2.0
feet deep will provide 0.6 acre-feet of storage, which is sufficient to detain the runoff

from this area during all storm events.” Sufficient area exists within the infield area to
modify the shape of the pond, if a smaller and deeper pond is preferred. The analysis



assumes a 4- 1nch orifice restnctmg ﬂow into the system at 1n1et “W” (eastbound 95"‘
“Station 705+65, 57° Rt.) ,

,‘_1 - Providing storage within the northwest and southwest infield areas and raising the

- berm around the Central Detention Pond results in a significant reduction in peak flow
' to the pump station. Flow from the interchange during the critical duration 100-year,

] - - 2-hour storm is reduced to 47.13 c¢fs. All three pumps operate during the 100-year

4 © storm, and peak elevation in the wet well is 581.20. At the storm sewer in the infield

i R adjacent to the low point on 95 Street, the rim elevation is 585.30 and the hydraulic

] grade line is 583.12, providing 2.2 feet of freeboard below the rim and 4.4 feet of -

T freeboard below the pavement. The pavement does not appear to ﬂood during the

100-year storm for thls alternative.

The engineer’s estimated opinion of probable construction cost for this alternative is

. _ approximately $1,889,102 as shown in Hydraulic Report Exhibit 79, which includes
; ‘ - $1,318,797 for the pump station itself (with three pumps plus one stand-by) and
$570,305 for.other improvements. Note that this cost does not 1nclude the cost of
crossing the rallroad with the new conveyance pipe.

c , _ The stage-storage calculatlons can be found in Hydraulic Report Exh1b1ts 44 and 45,

1 S and TR-20 hydrologic model can be found in Hydraulic Report Exh1b1t 53 The Hydra.»;:v ,
' i " storm sewer model can be found in Hydrauhc Report Exhibits: 39427 The pump -

flow diagrams and calculatlons for this alternative can be found in Hydrauhc Report

" Exhlbrts 54-59. . . ‘

R Altematlve 3 Storage and Pumps (See Exh1b1t2 04) , R R
" The berm around the Central Detention Pond can be ra.lsed to a maxim elevation of

612.. However, this is not sufficient to prevent the pond from overtopping during the - .
100-year storm events..- Therefore in addition to raising the berm to 612 at the Central *
Detention Pond, pumps were ‘added to the pump station to prevent ﬂoodmg of the
intersection during the IOO-year event. However, as previously discussed, the -
maximum pumping capacity is 80.1 cfs due to the sensitive outlet at Stony Creek
downstream. Pumping at the maximum 80.1 cfs and raising the Central Detention

~ Pond to 612 is not sufficient to prevent flooding. Therefore, this alternative looks at
two sub-alternatives: Alternative 3a is similar to Alternative 2, and includes raising
the Central Detention Pond to 612, providing a conveyance pipe to convey overflow
from the Central Detention-Pond to a proposed storage facility in the northwest infield,
and adding a fourth pump to the pump station. Alternative 3b includes raising the
Central Detention Pond to 612, providing storage in oversized pipes immediately
downstream of the Central Detention Pond, and adding a fifth pump to the pump

* station.

‘ Alternative 3a: Storage and Pumps, Storage at Northwest Infield (See Exhibit 2-04)
~ As shown in the TR-20 analyses, raising the Central Detention Pond berm to 612 will
prevent overtopping of the Central Detention Pond during the 50-year storm events.




; southwest mﬁeld to reduce the peak ﬂow from the mterchange 1tself into the pum

' the small infield detentlon storage basins are de51gned to store runoff from thed24- o

However, the 100-year storm still overtops Altematwe 3a mcludes conveyrng the
overflow from the Central Detention Pond to a new detention facrhty in the northwest
infield, adding a small detention facility in the southwest mﬁeld and adding a fourth

- 8000 gpm pump at the pump station.

The overflow from the Central Detention Pond in the 100-year storm events will be -
conveyed to a proposed 4.8 acre-foot detention storage facility in the northwest infield.
A 42” storm sewer at 1.7% slope will collect the overflow from the Central Detention
Pond and convey it approximately 1000 feet along the northern right-of-way of 95"
Street, across the railroad, and discharge to the proposed Northwest Infield'pond. The
proposed Northwest Infield pond will require a 2.5 acre footprint, and will discharge
through a proposed 36-inch storm sewer at the same location and invert (582.25) as the
existing inlet “D” (westbound 95™ Station 616+03, 86” Lt.) The pond is designed to
store the runoff from the 100-year, 24 hour storm event. The high water level of the
pond in the 100-year, 24-hour storm is 586.18. The overflow spillway crest will be at
elevation 588.5 to provide 2 feet of freeboard on the pond above the high water level
and the top of the berm will be at elevatron 589. 5 :

' This alternative also includes reconstruction 0f 270 feet of 36” and 42” pipe between ,

the northwest infield and pump station, in order to convey the peak drscharge from the
northwest infield pond to the pump statlon dunng the lOO-year storm event

Th15 alternative also mcludes constructron of a small detentlon storage basm within the' =

hour, 100-year event, which will reduce the peak ﬂow to the pump statlon for all storm
events. - : : : Lo

The small pond is to be locatedradjacent to inlet “W” (eastbound:95‘?‘ Station 705465,
57’ Rt.) in the southwest quadrant of the site. The pond will capture runoff from
drainage area “W” and detain the runoff prior to discharge through the storm sewer

-system. The TR-20 hydrologic analysis shows that a pond 0.45 acres in size and 2.0

feet deep will provide 0.6 acre-feet of storage, which is sufficient to detain the runoff
fromi this area during all storm events. Sufficient area exists within the infield area to
modify the shape 'of the pond, if a smaller and deeper pond is preferred. The analysis
assumes a 4-inch orifice restricting ﬂow into the system at inlet “W” (eastbound 95"
Station 705+65, 57’ Rt.) : |

This alternative also includes addition of a fourth 8000 gpm pump, equal to the other
three pumps, to convey runoff from the pump station during the 100-year storm event.
The total pump station capacity in this alternative is 32,000 gpm or 71.2 cfs.
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The critical duration storm for this alternative is the 100-year, 24-hour storm. All four
pumps operate during the 100-year storm, and peak elevation in the wet well is 581.0.
At the storm sewer in the infield adjacent to the low point on 95™ Street, the rim
elevation is 585.30, the low pavement elevation is 587.5 and the hydraulic grade line

is 584.22. Approximately 1 foot of freeboard is provided below the rim and 3.3 feet of
freeboard are provided below the low pavement elevation. The pavement does not -
appear to flood during the 100-year storm for this alternative.

The engineer’s estimated opinion of probable'construction cost for this alternative is
approximately $2,407,973 as shown in Hydraulic Report Exhibit 79, which includes
$1,840,529 for the pump station itself (with four pumps plus one stand-by) and
$567,444 for other improvements. Note that this cost does not include any costs
associated with crossing the railroad or other utilities with the new conveyance pipe.
An additional annual cost is expected for operation and maintenance.

The stage-storage calculations can be found in Hydraulic Report Exhibits 44 and 45,
and TR-20 hydrologic model can be found in Hydraulic Report Exhibit 60. The Hydra
storm sewer model can be found in Hydraulic Report Exhibits 39 — 41 and 43. The
pump flow diagrams and calculations for this alternative can be found in Hydraulic
Report Exhibits 61-66. ' '

Alternative 3b: Storage and Pumps, Storage in Oversized Pipes (See Exhlblt 2 04)
As shown in the TR-20 analyses, raising the Central Detention Pond berm to 612 will
prevent overtopping of the Central Detention Pond during the 50-year storm events.
However, the 100-year storm still overtops.. Alternative 3b includes providing
additional storage immediately downstream of the Central Detention Pond’s
overtopping weir to further attenuate the peak discharge into the pump station.

This alternative includes construction of 1800’ of 6’x6’ reinforced concrete box
culvert (or similar large-diameter pipe with equal storage volume) immediately
downstream of the Central Detention Pond. Overflow from the Central Detention
Pond will be conveyed into the oversized storm sewers, which will be laid three-across
for 600’ of length (1800’ total length.) Connections between the three box culverts
will be provided to equalize hydraulics between the box culverts. The box culverts
will discharge to the storm sewer system at the location of the existing inlet A

~ (westbound 95™ Street Station 610+41, 50’ Lt.) A 36” restrictor will be placed prior to

discharge into inlet A. The storm sewers from inlet A to the wet well will be upsized
to provide sufficient capacity for the additional flow.

This alternative also includes addition of 4 fifth pump, to bring the total pump station

" capacity to 80.1 cfs, equal to the existing pump station capacity. The fifth pump will

have a capacity equal to 4000 gpm,; or 8.9 cfs, which is one-half the size of the first
four pumps, so as not to exceed the existing pump station discharge rate. - o



This alternative also includes construction of two small detention storage basins within
the interchange infields to reduce the peak flow from the interchange itself into the
pump station. The peak flow from the interchange occurs during the 2-hour storm
event; however, the peak volume of runoff occurs during the 24-hour storm event.
Therefore, the small infield detention storage basins are designed to store runoff from
the 24-hour, 100- -year event, which w111 reduce the peak flow to the pump station for
all storm events.-

'One small pond is to be located adjacent to inlet “D” (westbound 95" Station 616+03,

86’ Lt.) in the northwest quadrant of the site. The pond will capture runoff from
drainage areas “D” and “F” and detain the runoff prior to discharge through the storm
sewer system. The TR-20 analysis shows that a pond 0.65 acres in size and 1.7 feet
deep will provide 0.45 acre-feet of storage, which is sufficient to detain the runoff -
from this area during all storm events. Sufficient area exists within the infield area to
modify the shape of the pond, if'a smaller and deeper pond is preferred. The analysis
assumes a 4-inch orifice restricting flow into the storm sewer system at inlet “D.”

The second small pond is to be located adjacent to inlet “W” (eastbound 95" Station
705+65, 57’ Rt. ) in the southwest quadrant of the site. The pond will capture runoff
from drainage area “W” and detain the runoff prior to discharge through the storm
sewer system. The TR-20 hydrologic analysis shows that a pond 0.45 acres in size .
and 2.0 feet deep will provide 0.6 acre-feet of storage, which is sufficient to detain the
runoff from this area during all storm events. Sufficient area exists within the infield
area to modify the shape of the pond, if a smaller and deeper pond is preferred The
analysis assumes a 4-inch orifice restricting flow into the system at inlet “W.” -

The critical duration storm for this alternative is the 100-year, 24-hour storm. All five
pumps operate during the 100-year storm, and peak elevation in the wet well is 581.8.
At the storm sewer in the infield adjacent to the low point on 95" Street, the rim
elevation is 585.30, the adjacent low pavement elevation is 587. 5 and the hydraulic .
grade line is 585.54. Water bubbles from the inlet during the 100-year storm, but
approximately 2 feet of freeboard is provided below the pavement elevation. The
pavement does not appear to flood during the 100-year storm for this alternative.

The engineer’s estimated opinion of probable construction cost for this alternative is
approximately $3,420,841 as shown in Hydraulic Report Exhibit 79, which includes’
$2,375,385 for the pump station itself (with five pumps plus one stand-by) and
$1,045,456 for other improvements.- An additional annual cost is expected for
operation and maintenance.

The stage-storage calculations can be found in Hydraﬁlic Report Exhibits 44 and 45,
and TR-20 hydrologic model can be found in Hydraulic Report Exhibit 60. The Hydra
storm sewer model can be found in Hydraulic Report Exhibits 39 —~ 41 and 43. The

- pump flow diagrams and calculations for this alternative can be found in Hydraullc

Report Exhibits 61-66.



Recommendation

Alternative 1 is the preferred alternative. This alternative will prevent overtopping of
the pond during the 50-year storm event and minimize flooding during the 100-year
storm, does not require a storm sewer to be constructed across the railroad, and does
not require the annual operations or maintenance costs associated with adding a fourth
or fifth pump to the pump station. Coordination with the Village of Bridgeview and a
survey and analysis of the storm sewer system downstream of the Central Detention
Pond is required prior to proceeding with this alternative.

2-06 LOCAL AND OTHER AGENCY COORDINATION (see Appendix C)

Yes
Yes
Yes
Yes
Yes

X] Yes

I I R O B

Comments:

X

X

X X X

[l

No
No
No
No
No

No

Local ordinances considered

Joint participation

Sewer éeparatiorr '

Juﬁsdictional transfer

Letter of intent requirea/processed/approved

Coordination completed and comments provided.

A copy of the LDS will be forwarded to the Villages.

2-07 PROPOSED DRAINAGE PLAN

.« 2-07.1 Roadway Drainage
X Yes

Utilize Existing Drainage System



Limits:
18” from DD (westbound 95" Street station

613+40, 166° Lt.) to B (westbound 95" Street
Station 613+30, 57° Lt.)

18” from YY (westbound 95" Street Station
609+58, 46’ Rt.) to Y (westbound 95" Street
Station 611+51, 60" Rt.)

30” from A (westbound 95" Street Station
610+41, 50’ Lt) to Y (westbound 95™ Street
Station 611451, 60’ Rt.)

24” from Y (westbound 95" Street Station
611+51, 60’ Rt) to 1424 (westbound 95® Street
Station 614+22, 6’ Rt.)

24” from EE (Harlem Avenue Station 325+74,
206’ Lt.) to E (Harlem Avenue Station 324+00,
215’ Lt)

30” from UNK-1 (eastbound 95" Street 703+48,

24’ Rt) to the wet well

48” from BB (westbound 95" Street Station
614+69, 61’ Rt) to the wet well

54” from the pump station to X (Harlem
Avenue Station 314+80, 194’ Lt.)

60” from V (Harlem Avenue Station 314+10,
103° Rt.) to S (Harlem Avenue Station 313+45,
151’ Rt.) |

24” from N (westbound 95" Street Station
628+66, 158’ Lt) to AA (westbound 95" Street

-Station 629+72, 93’ Rt.)
30” from E (Harlem Avenue Station 324+00,

215> Lt) to CC (Harlem Avenue Station

- 321+09, 102’ Rt.)

66” from UNK-2 (Harlem Avenue Station
321+08, 124’ Rt) to S (Harlem Avenue Station
313+45, 151" Rt.)

W -
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X Yes

DNO.

Comments:

See Exhibit 30 in Appendix D for a correlation
of drainage IDs listed in this document and the
Station/Offset of those structures.

Note, the list shown above applies to -
Alternatives 1 and 2 only. In Alternative 3a, the
storm sewer from UNK-1 to the wet well is
replaced, and in Alternative 3b the storm sewer
from A to Y and from Y to 1424 is replaced.
See Exhibit 2-00b.

Utilize existing storm sewers with minor
extensions and/or adjustment of existing .
drainage structures

Limits for minor extensions due to roadway
widening:

157 from W (eastbound 95% Street Statlonv.;
705+65, 57" Rt) 10. 1483 (eastbound 95" Strest

‘Station 704+60, 24’ Rt) ™
157 from~D. (westbound 95th Street Statlon:‘;f; SRR
~ 616+03; 86" Lt) -to:: UNK-1 (eastbound 95‘h s

- Street Station 703+48; 24’ Rt) . A

18” from F (westbound 95® Street- station -
618+09, 74’ Lt) to- 1483 (eastbound 95" Street -
Station 704+60, 24’ Rt.)-

24” from M (westbound 95% Street. Station
626+30, 25> Lt) to P (eastbound 95™ Street
Statin 713+73, 93’ Rt.)

42” from 1424 (westbound 95" Street Station
614422, 6 Rt) to BB (westbound 95™ Street
Station 614+69, 61’ Rt.)

Limits for minor adjustment of drainage
structures:

12” from C (Harlem Avenue Station 324+20,
344’ Lt) to E (Harlem Avenue Station 324+00,
215’ Rt)



[] Yes

X Yes

X No

[ ]No

Comments: -

~ Note, the above list applies only to Altérnatives

1 and 2. In Alternative 3a, the storm -sewer
from D (westbound 95" Street Station 616+03,
86’ Lt) to UNK-1 (eastbound 95" Street Station
703+48, 24’ Rt) is replaced, and in Alternative

.3b, the storm sewer from 1424 (westbound 95"

Street Station 614+22, 6’ Rt) to BB is replaced

(westbound 95" Street Station 614+69, 61° Rt.) " -

See Exhibit 2-00b.

Utilize existing combined sewers with minor
extensions and/or adjustment . of existing -

drainage structures

Regrade/reestablish existing ditches

: Limits:

Outside Frontage E to inlet N (westbound 95"
Street Statlon 628+66, 158’ Lt.) -

~ Outside Ramp G to inlet S (Harlem Avenue

Station 313+45, 151° Rt.) .

PR O ST



: IZY_es [ No

Regrade/reestablish existing swales
Limits:

Inside of Ramp H to inlet Q (Harlem Avenue
Station 317+51, 302’ Rt.)

South of Ramp G

South of 95 Street, east of Ramp H to inlet P
(eastbound 95" Street Station 713+73, 93’ Rt.)

" South of 95" Street, west of Harlem to BB

(westbound 95" Street Station 614+69, 61° Rt.)

South of Ramp B to inlet X (Harlem Avenue
Station 314+80, 194’ Lt.)

- South of Ramp H, north of Ramp G to inlet P :

(eastbound 95" Street Station 713+73, 93° Rt.)

~ West of Harlem, East of new Ramp D, to inlet.

CC (Harlem Avenue Station 321+09, 102’ Lt.)

West of Harlem, East of new Ramp D, to inlet |
“New” (westbound 95™ Street Station 619+25,

80’ Lt)
" Outside Ramp F to inlet M (westbound 95%

Street-Station 626+30, 25 Lt.)

 Inside Ramp F to inlet L (westbound 95" Street

Station 624+74, 109’ Lt.)
Outside Frontage E to inlet N (westbound 95"

‘Street Station 628+66, 158 Lt.)

7
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X Yes

[No

Replace/relocate existing storm sewers
Limits and sizes:

Relocate 24” from 1483 (eastbound 95" Street
Station 704+60, 24> Rt) to UNK-1 (eastbound
95" Street 704+60, 24 Rt) to accommodate
roadway widening

Replace 30” from B | (westbound 95" Street
Station 613+30, 57° Lt) to 1424 (westbound 95%

Street Station 614+22, 6’ Rt.) with a 30 at

greater slope

| Replace 15” from L (westbound 95" Street

Station 624+74, 109’ Lt.) to UNK-2 (Harlem
Avenue Station 321+08, 124’ Rt) with an 15” at
greater slope.

Replace 48” from AA (westbound 95" Street

- Station 629+72, 93’ Rt.) to P (eastbound 95

Street Station 713+73, 93’ Rt) with a 54”

Replace 48” from P (eastbound 95" Street
Station 713+73, 93’ Rt) to Q (Harlem Avenue
Station 317+51, 302’ Rt) with a 54”

Replace 48” from Q (Harlem Avenue: Station
317+51, 302’ Rt) to UNK-3 (Harlem Avenue
Station 317+08, 138’ Rt) with a 60”

" Replace 60” from X (Harlem Avenue Station
" 314480, 194’ Lt) to V (Harlem: Avenue Station

314+10, 103’ Rt) with a 60” at a flatter slope

Replace 18” — 60” from FF (Harlem Avenue
Station 325+33, 181’ Rt) to UNK-2 (Harlem
Avenue Station 321408, 124’ Rt) with equal

diameter pipes at flatter slopes

Replace 36” from CC (Harlem Avenue Station
321+09, 102’ Lt.) to UNK-2 (Harlem Avenue
Station 321+08, 124’ Rt) with a 36” pipe at
greater slope

Relqcate catch basin at Harlem Avenue Station
299+20, 44’ Right to curbline.



B ‘_;‘,Replace 15” from D. (westboun' 95 :
-~ Station! 616+03 86’ Lt) to! UNK-1 (eastbound'\

‘Comments:

Sewer replacement from 1483 (eastbound 95™
Street Station 704+60, 24’ Rt) to UNK-1
(eastbound 95" Street 704+60, 24’ Rt) is
necessary to accommodate roadway widening.

Catch basin relocation at Harlem Avenue

Station 299+20, 44’ Right is necessary to

capture runoff from Harlem Avenue and reduce

drainage problems.

Other replacements are required to achieve
sufficient capacity to convey gravity flow or to
meet velocity requirements.

Note, the above list applies only to Alternatxves
1 and 2.

-In Alternative 3a, the followmg storm sewers

are also replaced

~.". Replace 30” from UNK-1 (eastbound 95"‘ Street )
Station 703+48, 24" Rt) to. the ‘wet well w1th a. . -
.36” . e

95™ Street Station 703+48 24’ Rt) w1th a 36”

In Altematlve 3b;: the followmg storm sewers," N
 are also replaced:

H

Replace 42” from 1424 (westiaound 95" Street

Station 614+22, 6’ Rt.) to BB' (westbound 95"

- Street Station 614+69, 61° Rt.) with 2 48” -

'Replace 30” from A (westbound 95 Street
_Station 610+41, 50’ Lt.) to Y (westbound 95™

Street Station 611+51, 60° Rt.) with a 48”

Replace 24” from Y (westbound 95" Street
Station 611+51, 60’ Rt) to 1424 (westbound 95
Street Station 614+22, 6’ Rt.) with a 42”

e
|
Fes
L



| [] Yes
[] Yes
[ ] Yes

| X Yes

[ Yes

| TX] Yes

[]Yes

-‘ gNo

X No
] No
[]No

"o

| E]“No

Street Statlon 61 8+09 74’ Lt)f‘at 0:38% slope

Replace/relocate existing combined sewers
Abandon existing storm sewers

Abandon existing combined sewers

| Regrade/reestablish/maintain existing outlets

Limits and sizes: Maintain existing 72” outlet
from storm sewer system into Stony Creek. ‘

Mamtaln 15” outlet from Central Detention -
Pond. -

Maintain 42” outlet into southwest quadrant of -
intersection. ’

Malntaln/replace/extend ex1st1ng Cross road B
culverts . ' )

' Construct new storm Sewers

- Lumts and sizes:

12” from area New to. mlet F (westbound 95“{: -

Stat1on 323+19, 84’ Rat 0. 30% slope

| Comments Above hst for Alternatlve 1 only

Alternative 2 and 3a: new 1000’ 42” storm
sewer from Central Detention Pond overﬂow to

Northwest infield pond.

Alternative 3b: new 600’ triple 6’x6’ box

culvert (or equivalent) from Central Detention
Pond overflow to inlet A (westbound 95" Street
Station 610+41, 50’ Lt.)

‘Construct new combined sewers



X Yes []No Construct special drainage structures

Limits and types:l '

J See Section 2-03.

— : , :  Comments: See Exhibit 2-03 for non-clog

_} . restrictor detail. ‘ o

—} 4 [JYes [X]No Construct new ditches (standard ditches desired)
X Yes [JNo  Construct new swales

—l .' ~ . Limits:

- o S - North of Ramp B to inlet W (eastbound 95t

»f_l ' » I Street Station 705+65, 57° Rt)

] ) . N _ Outside of new Ramp D to inlet F (westbound

95™ Street Station 618+09, 74 Lt)

j J ~ North of 95" Street, west of Ramp D, to inlets D -

- A (westbound 95™ Street Station 616+03, 86 Lt) "

7 _ and B (westbound 95"‘ Street Statlon 613+30

1 - - STL) AR |

Outside Ramp F to inlet K-l (Harlern Avenues:
: Statlon 323+25 80’ Rt) S

L] Yes - No Construct_gevy out_lets:_e ;5

' | [1Yes [X]No - Construet new cross road culvert’s'
J A ' ' A D Yes [Z No Storrnwater detentlon to be prov1ded
' ' ‘ ‘ - (See Section 2-03) :

i o | [[JYes [XINo = Compensatory storage. for floodway to be
' provided (See Section 3-00)

{ - 3 . 2-07.2 Proposed" Action for Major Drainage Features

f ' : ’ . Pump Station: It is recommended that the existing pump equipment be
© replaced with three 8000 gpm (17.8 cfs) pumps plus.one stand-by 8000 gpm
, : (17.8 cfs) pump, as well as a 100 gpm (0.22 cfs) de-watering pump and 1200

. ' g -~ gpm (2.67 cfs) low-flow pump. The total firm capacity is 53.5 cfs. The
k : ‘ hydraulic grade line for the design storm (50-year storm with 10- year
. tailwater) is a minimum of two feet below the rim elevations for the mainline

L . ‘storm sewer which is adjacent to the low point of the roadway. The low point
' of the roadway profile is on 95" Street at Eastbound Station 700+50. The
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4-00

low point of the roadway is 587.5, and lowest inlets in the infield adjacent to -
the roadway are at elevation 585.30. “The proposed hydraulic grade line
elevation at that inlet is 582.80 in the 50-year storm with 10-year tailwater for
Alternatives 1 and 3, and lower for Alternative 2.

3-00 FLOODPLAIN ENCROACHMENT EVALUATION
The proposed project has been reviewed in accordance with Executive Order 11988
“Floodplain Management”; Section . 6-261, “Floodplains™ as -contained in the Illinois
Department of Transportation, Bureau of Location and Environment (BLE) Manual of
Policies and Procedures (Volume 1); Drainage Manual; and 92 Illinois Administration Code
3708 “Floodway Construction in Northeastern Illinois.”

[X] No Potential Floodplain Encroachment

[ ] Potential Floodplain Encroachment

ILLINOIS DEPARTMENT OF NATURAL RESOURCES
OFFICE OF WATER RESOURCES (IDNR-OWR) PERMIT

[ ] Required [X] Not Required



[
Mo

r.

(oot

5-000 Appendix A: Source Data Reviewed

USGS Maps:
***Palos Park Quadrangle, dated 1963, photorevised 1973 and 1980

Survey Notes:

***Survey conducted by KAM Engineering, fall 2000, to be transmitted under
. separate cover

Local Drainage Plans:

***]llinois State Toll Highway Authority, Contract GRE-84-317R, plan sheets 2,.11, '
47, 48, 49, 50, and 55a of 155, prepared by Jack E. Leisch & Associates, latest
revision date 7/30/89.

***Plan exhibits titled “Exhibit No. 1, Tri-State Tollway & 95" Interchange, Existing
Drainage Condition” and “Exhibit No. 3, Tri-State Tollway & 95" Interchange,
Proposed Drainage Condition.” No date, no name. 1 plan sheet.

*Village of Bridgeview, General Dramage Plan - South of 95" Street & West of
Harlem Avenue; record drawing, dated 1-20-97, prepared by Hoefferle-Butler
Engineering; Inc.. 1 plan sheet : _

*Village of Bridgeview, 72” Trunk Storm Sewer Plaﬁs; dated 6-24-92, pfép‘arod by -
Hoefferle-Butler Engineering, Inc. 3 plan sheets.

*Village of Bridgeview, 60” Trunk Storm Sewer Plans, undated, prepared by
Hoefferle-Butler Engineering, Inc. 2 plan sheets.

***¥Village of Bridgeview, Construction Plan & Profile — Octavia Avenue, as-built
~ plans prepared by Hoefferle-Butler Engineering, Inc., dated 2-17-92, sheet 3 of 7.

" **+Village of Bridgeview, Construction Plan & Profile — Odell Avenue, as-built plans
prepared by Hoefferle-Butler Engineering, Inc., dated 2-17-92, sheet 4 of 7.

; ***Village of Bridgeview, Construction Plan & Profile — 93 Street, as-built plans
prepared by Hoefferle-Butler Engineering, Inc., dated 2-17-92, sheets 3 and 4 of 6.

As Built and/or Microfilm Highway Plans:

*Grading, Paving and Drainage Plans, Harlem Avenue & 95™ Street Interchange,
Project U-4(58) prepared by H.W. Lochner, Inc., dated March 23, 1961.



*Drainage Plans, Harlem Avenue, 100" Street to Stony Creek, Project DF- 4 (40)
dated June 5, 1958

*Drainage Plans, Harlem Avenue, 79" Street to 100" Street, Project FU-4 (40), dated
September 28, 1959

Reports and Records:
*District One maintenance record for IL 43, 79* Street to 87" Street.
*Copy of report titled “Stormwater Management Plan, Village of Bridgeview, for the
Area Between 87" Street and 95" Street and Harlem Ave. and Tri State Tollway.”
Latest revision date April 1988, prepared by Robinson Engineering.

Proposed Geometrics

**Prepared by Earth Tech, 2001.

* - On file in the Hydraulics Section _
ik On file in the Project and Environmental Studies Section
**%  Transmitted to the Bureau of Design
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5-00 Appendix B: Exhibits

General Location Drainage Map, Exhibit 1-00a

Existing Drainage Plan, Exhibit 1-00b -

Existing Storm Sewer Plan, Exhibit 1-00c

Flood Insurance Rate Map, Exhibit 1-02a

Flood Profile, Exhibit 1-02b

Proposed Drainage Plan, Exhibit 2-00a

Proposed Storm Sewer Plan, Exhibit 2-00b

Typical Sections, Exhibit 2-01

Proposed Roadway Profile and Alignment., Exhibit 2-02
Non’—clég Inlet Detail, Exhibit 2-03

Sketch of Drainage Alternatives, Exhibit 2-04
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¥ ' iy )
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- . A}
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L Average depth of water S i [ NVCer ES
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o > ' :
CidE g e - R o
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ILLINOIS DEPARTMENT OF TRANSPORTATION

- - DISTRICT ONE
OPERATIONS AND COMMUNICATIONS CENTER
INCIDENT REPORT
ATE: DAY: TIME: AMPM [INFORMANT: ,
1/4/97 Saturday 9:35pm Bridgeview PD #5
aUBJECT:
*FI '% Fldoding
LOCATION: LOAD AND WEIGHT

SB IL 43 @ 79th-80th RL

“** PUBLIC/MEDIA EMERGENCY INFORMATION DISTRIBUTION*""

_CONGESTION LIMITS DUE TO INCIDENT

FOR EACH ENTER TIME ORN/A .
T .

l

B HAR CMS

DOT-INFO EXT#

0l -
- FSRINGFIELD NOTIFIED (WHOITIE)

FAX TO SPFLD. (TIME)

DETAILS AND NOTIFICATIONS IN CHRONOLOGICAL ORDER

AE (AM/PM)

Control was advised of the above by the above.

9:36pm Mr. Rendon (Hillside) notified at.his residence.

EM.C. #

~ wHICLE INFO:
. T=AIVERIOWNER NAME: PLATE # - STATE:
.JDRESS: * CITY: STATE:
| PDIACCIDENT RPT. #.
" )MMERCIAL RPT. (METAL COILS)#: -
~ IVERIFIED DATE: /-5 7 TIME: /() //,, AMEPM NAME: 1, 2/ SPECIALIST (INT): £/)7/N
' COPIES SENT TO: : OP. COM. SPECIALIST(S)
W AMD
| Fitzgerald, Wang, Sabourin, Fonda INCIDENT REPORT
| 87- 77

127100 ama




mmmnmnumn&mmmommmmm

c mmmmmmnmnmmbmmmnmm | FAX TO SPFLD. (TIME)
| DETAILS AND NOTIFICATIONS ‘

20: 19 Lucy @ Bridgeview PD called Control to report floodlng at the above location.
20:30 Control Jerry Owen, Hillside foreman-he will respond.
21: 43 Mr Owen called Control-Water on Pavement signs have been posted.

WEDNESDAY, NOVEMBER 2, 1994 ‘
2 43 AM We asked the Hillside Dawn Patrol mOblle (RC#631) to check this complaint to.
see if the water has receeded. # 631 advised that the water was already

. gone last night and the signs were to,be removed sometime during the daytime )
‘'yesterday. : (ss) p

EMC #

DRIVER/OWNER NAME: o .. PLATE&  STATE:
' - CITY: STATE:

Messrs.

Akemann, Fonda, Wang :

J//') 6(/(//’ Y

INCIDENT REPORT #
QAL LI ‘

!




2/20/94

l 07:25 hrs. Sunday

Flooding

Harlem @ 79th

ntersection of 79th & Harlem, there's,

ed Control of flooding at the i . '
ting traffic to oné lame in all

Bridgeview advis
foot of water out there restric

- approximately a
directions.

Mr. DiJulio @ Hillside advised at his residence.

07:27 hrs.

Akemann, McDermott,’Wang’ J. Kos, INCIDENT REPORT #
Sabourin
| 94—-965
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% . . . Bureau ot flalnzenance
q“ . _ »-~. FPlood Location Data S

Comm. Center Report Number
(Ask Dispatcher)

)

—ed
. i
i

;-

J

socation: (Route) Ach9@%{>§ékkﬂ»1/¢%£;2Municipality.Cj%ﬁzﬁﬁsa iz

;l . , ‘

pate: 5-28-% Time notified: 3"%/’7/17 Time at scene: S-4S/Pu;

]

Source of notification:

N

NI

(If other than Comm. Center - Notify Comm. Center)

| DETAILS OF FLOODED LOCATION

Pavement flooding

Direction ‘A/éﬂzaé%?anéﬁ
Lanes involved LveE /[, 2—
L Average depth of water S S/ coES
= Length of standing water < Jow AT
e _ Passable to automobile traffic  Yes — No
_;7
g R.0.W. flooding I
Shoulder - Parkway e
Direction S ntE—
Average depth of water
N Length of standing water L5 gamn/ & s
- Apparent catise of flooding Z-2%Y oveelaS
Corrgctive measures implemented: c52x£5 + ‘é%aéﬁﬁcz7&£§

Duration of Closure

. Name of Reporter  _Jing T2/

Phone: 768 LY B-0eXD
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Hoefferle-Butler Engineering, Inc.

A Consulting Civil Engineers ‘ :
" 8714 S. Roberts Road, Hickory Hills, Illinois 60457 (708) 599-8380 DATE: 8/17/99 JOB NO. 99-900
e : ATTN.: SHERMAN TUNG-
- ] | [to:  ILLINOIS DEPARTMENT OF TRANSPORTATION , N
~ RE:- VILLAGE OF BRIDGEVIEW
i | DIVISION OF HYDRAULICS : - IE
! 1] ‘
- . RUTEVH CENTRAL DE
201 W. CENTER CT. o NTRAL DETENTION POND
N | SCHAUMBURG, IL 60196-1096 == " VIA: U.S. POSTAL SERVICE
‘ "~ | ' .
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. COPIES DATE  NO.. .

S 2] [ 1 [ ] [wwRD SEWERAGE SYSTEM PERMIT ]

Sl 1 ] [ | | 1 [DRAINAGE PLAN TRI-STATE TOLLWAY B

S I (121391 ] [ 3 ] ﬁ_EﬂERTo VILLAGE PRES. OREMUS W/ A CONDENSED DRAINAGE REPORT |

F‘fl( 1] [ 1 [ ] [ENGINEERING IMP. PLAN |
- 11 ][ 1/20/97J ‘[ ] |GENERAL DRAINAGE PLAN ]

fiy —— —
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(- Project: IL 43 (Harlem Avenue) @ 95th Street - 0
-~ Dater August 22, 2001 at Chicago Ridge Village Hall -
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N A S i
‘«1 -ERNEST F. KOLB . : ' A. JAYNE POWE\ Q/Lﬁ[ol-
Village President Vlﬂ-l"t. Clerk ==

9446 S. Raymond Ave.
g Oak Lawn, IL 60433
Phone (708) 636-4400

‘ Village Trustees

. JERRY HURCKES

: . MARJORIE ANN JOY
- WILLIAM C. KEANE
RONALD M. STANCIK
"'~ ROBERT J. STREIT

..} STEVEN F. ROSENBAUM

FAX (708) 636-8606

Writer’s Direct Dial: 708/499-7816

N Writer's Direct FAX: 708/499-7823
e August 27, 2001 ’ ' '
o John P. Kos, P.E., District Engineer | "Pé‘
’ ~ Illinois Department of Transportation ' ‘ 44 . é\/[/ 4,
- Division of Highways/District 1 G ” ((\0 Y,
g At Peter J. Godowski, Project Manager _ O/& v 200
Bureau of Programming o 7;6) 7
201 West Center Court : 0]~
L Schaumburg, IL 60196-1096 | _ , . %J
- ‘Re:  Illinois Route 43 (Harlem Avenue) @ US Route 12/20 (95lh Street) ' l P / @
' Interchange Reconstruction J 61]3]?

3 Dear Mr. Godowski:

= My sincere thanks to both IDOT staff members and representatives from the project design

2 consultant, Earth Tech, for attending the public information meeting held at the Chicago Ridge
A Village Hall on Wednesday, August 22, 2001, for the purpose of explaining the above subject
project to our residents. I believe that the display of the proposed interchange layout and the

" project details provided those in attendance with a clear indication of the proposed |
o improvements. Iam also confident that the questions and concerns voiced by the residents were
answered in a responsive and honest manner. Following is a summary of the comments noted
during discussions with our residents, which are being presented for your further review and:

consideration.

The first area of concern that needs to be addressed, as a result of the proposed project, is the
issue of increased traffic noise and safety. According to the calculation sheets provided by

~ IDOT, there will be a dramatic increase in the peak hour traffic volumes for the proposed
eastbound 95" Street ramp to north/south bound Harlem Avenue and the proposed north/south
bound Harlem Avenue exit ramp to eastbound 95" Street. The increase in traffic volumes is
primarily due to the elimination of the northwest and southwest cloverleaf ramps and adding

~ their volumes to the existing northbound Harlem Avenue and eastbound 95 Street ramps. The
projected peak hour traffic volumes for these two (2) ramps will nearly double by the year 2020
as a result of combining the peak hour traffic. Residents living adjacent to the southeast and
northeast quadrants of the intersection are concemed that the increased traffic will increase noise
and place that many more vehicles per day near their homes. These residents have requested that
a landscaped noise and vehicle barrier be considered to both control the increased noise levels as
aresult of the added traffic and to also provide a greater degree of safety from vehicles traveling

the ramps adjacent to their rear yards

U
||
‘,
i wousing
JORTUNITY



Illinois Route 43 (Harlem Avenue) @ US Route 12/20 (95" Street)
Interchange Reconstruction

August 28, 2001

Page 2

Several residents felt that the ramp to eastbound 95" Street could be reconstructed in a new

- location that would be further away from the rear yards of the homes that abut the existing ramp

in its current location. There was a general feeling by these residents that adequate land is
available within the IDOT right-of-way to accomplish total reconstruction of the ramp to a

location which is north of the existing ramp.

Village residents who live in the northeast quadrant of the intersection have a concern for the
close proximity of their houses to the ramp from eastbound 95™ Street to north/south bound
Harlem Avenue. This concern is especially true when traffic is stopped to wait for the signal
located at the top of the ramp as it intersects with Harlem Avenue. On their behalf, we request
that a landscaped noise barrier be constructed between this ramp and the homes/residences.

At least one (1) resident expressed their opiiﬁon that the vast amount of vacant space within the

- grade-separated intersection needs to be extensively landscaped, especially along the ramps and

viaducts, to create a more pleasant entry into each of the communities that border the

intersection.

Another resident theorized that, since the State will be adding two (2) sets of traffic signals on -
Harlem Avenue, IDOT should also consider another alternate design which would revert the
grade-separated intersection back to an at-grade, 4-way, traffic signalized intersection. This type
of plan would take away all of the ramps and create more distance between the approaches to

intersection and the residential properties.

On August 2, 2001, an unexpected rainstorm deposited approximately 3%2” of rainfall within an
hour in several communities, including the Village of Oak Lawn. During this event, residents
whose yards back up to the interchange ramp embankment for northbound Harlem Avenue to
easthound 95™Street noticed a substantial amount of water cascading down the embankment into

their community. They have asked that the State conduct an investigation to determine the

source of this runoff and to make sure that the proposed improvements will contain and control
any such storm water runoff so it can be properly routed to a State storm sewer outfall.



Illinois Route 43 (Harlem Avenue) @ US Route 19/20 (95‘h Street)
Interchange Reconstructxon )
August 28, 2001

Page 3

The final, but certainly not least important, item of concemn is the type of roadway lighting that
will be selected for installation as part of this improvement. In consideration of the residents
whose homes are immediately adjacent to the State right-of-way, the Village asks that the design
parameters for the roadway lighting take into account any and all stray lighting patterns that may
trespass beyond the ri ght—of-way and impact the tranquility of homes and yards in this

neighborhood.

Please include these comments as part of the record- for the public meeting. Should you have any
questions or need additional information concermng any of the items descnbed above, please do

not hesitate to contact the writer at your convemence

Very truly yours,

Lynﬂ .f, Krat&ls, P.E.
Village Engineer/Director
Depts. of Public Works/Quality Control

LIK/ij

i cc: Jerry Hurckes; Trustee, District 1

Joseph J. Faber, Village Manager

i
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Tllinois Department of Transportation

Memorandum
To: - Patrick J. Pechnick Attn:  Chin Wang
From: Jacek Tyszkiewicz ,
Subject: Drainage Study -
Date: June 21, 2001
Route: IL 43
Limits: 79" to 87" and CSX RR to Oak Park Ave.
County: Cook

The Hillside Team Section has never had a problein with flooding at the above
locations.

If you have any questions or need additional information, please contact me at
(847) 705-4187.

by A Pﬁ/\
Mark R. Jenkins,

Maintenance Operatlons Engineer

cc: W. Posvic

S:\WRILA379thto 87th.doc
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5-00 Appendix D: Sujﬁ)orting Documents

Calculations*

Hydraulic Modeling, Existing Condition
- Exhibit 30 — Hydra Schematic/Node Naming System
* Exhibit 31 — Summary of Hydra HGL Results, Existing Condition
Exhibit 32 — Summary of Surcharged Storm Sewers and Undersized Storm Sewers,
Existing Condition

Hydraulic Modeling, Proposed Condition

Exhibit 36 — Summary of Hydra HGL Results, Proposed Condition

Exhibit 37 — Summary of Surcharged Storm Sewers and Undersmed Storm Sewers,
Proposed Condition

Exhibit 38 — New Storm Sewer Sizing Calculation

Size and Location of Major Drainage Feature

- *NOTE: See Hydraﬁlic Report; revised January. 15, 2002, for detailed calé'ﬁl'aiioiis., o

[:\work\40855\engrlds.doc
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Appendix D: Supporting Documents
Calculations***

Hydraulic Modeling, Existing Condition

Exhibit 30 — Hydra Schematic/Node Naming System

Exhibit 31 — Summary of Hydra HGL Results, Existing Condition

Exhibit 32 — Summary of Surcharged Storm Sewers and Undersized Storm Sewers,
Existing Condition

Hydraulic Modeling, Proposed Condition

Exhibit 36 — Summary of Hydra HGL Results, Proposed Condition

Exhibit 37 — Summary of Surcharged Storm Sewers and Undersized Storm Sewers,
Proposed Condition '

Exhibit 38 — New Storm Sewer Sizing Calculation

- Size and Location of Major Drainage Feature

***NOTE: See Hydraulic Report, revised February 19, 2002, for detailed calculations.

I:\work\40855\engr\lds.doc
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Harlem & 95th Street Storm Sewer / Pump Station Analysis

Summary of Link and Node Names
from Existing Hydra (Hydrain) Model

Node [Description Link !Description
1 iw , 1 ‘W -1483
2 F 2 |F-1483
3 11483 3 11483 - UNK1
4 UNKI 4 iD-UNK1
5 D 5 {UNK-1 - Wetwell
6.  Wetwell 6 YY-Y
7 A 7 A-Y
8 Y 8 Y -1424
9 B 9 ‘DD -B
10 1424 : 10 B-1424
11 ‘BB 11 11424 - BB
12 ‘Pump . 127 BB-Wetwell
99  Pump 13 {"dummy" pipe - sum into pump station
13 X 1 Disch - X ”
14 IV 2 IX-v~
15 S 3 V-8 h
16 C 4 IC-E :
17 E 5- |EE-E
18 cC 6 iE-CC
19 UNK2 7 iCC - UNK2
20 {ZandU 8 (FF-K
21 {UNK3 9 i79th - 81st
22 ‘R 10 ‘81st - 82nd
24 K 11 '82nd - 83rd
25 L 12 83rd - 85th
26 0 13 :85th - 87th
27 AA 14~ 187th - 90th st
28 P 15 :90th st- 90th pl
29 Q 16 '90th pl - southland
30 M 17  'southland - K
31 N 18 ‘K- UNK2
32 DD 19 'L - UNK2
33, |EE 20 UNK2-Z
34 FF _ 21 |Z-UNK3
40  :Qutfall at Stoney Creek 22 iIN-AA
71 79h 23 M-P
72 i81st 24 ‘0-AA
73 82nd 25 AA-P
74  83rd 26 .P-Q
75, '85th T 27 iQ-UNK-3
76 87t 28 UNK3-R
77 90th St ) 29 R-S
78 eothPl T 30 S-END
79 Southland T
et Ty T

Exhibit 30 -Z-
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" Harlem & 95th Street Storm Sewer / Pump Station Analysis

Correlation between Hydra Nodes, Color Exhibit iDs, and Station/Offsets
Existing Storm Sewer System ‘

Node in Hydra|Description on

Road/Ramp used !

Model Color Exhibits for Stationing 'Station Offset
1 W eastbound 95th -705+65 [57' Rt.
2 'F westbound 95th  618+09 |74' Lt.
3 1483 eastbound 95th 704+60 124' Rt.
4 UNK1 eastbound 95th  1703+48 124' Rt.
5 D westbound 95th  '616+03 86' Lt.
6 Wetwell - i— -

7 A westbound 95th  '610+41 150" Lt.
8 Y westbound 95th i611+51 60' Rt.
81 YY westbound 95th  |609+58 46' Rt.
9 B westbound 95th  [613+30 |57' Lt.
10 1424 westbound 95th  (614+22 {6’ Rt.
11 BB westbound 95th  :614+69 :61'Rt.
12 Pump - - (-
99 Pump - - -
13 X Harlem 1314+80 i194' Lt.
14 \ Harlem 1314+10 103' Rt.
15 S Harlem 1313+45 151' Rt.
16 Cc Harlem 1324+20 344' Lt
17 E Harlem i324+00 215' Lt
18 cC Harlem 1321+09 102' Lt.
19 UNK2 Harlem 1321+08 124'Rt.
20 1z Harlem :1319+39 132'Rt.
21 UNK3 Harlem 1317+08 138'Rt.
22 R . Harlem 1315+40 142' Rt.
24 K Harlem 1323+19 i84' Rt.
25 iL westbound 95th 1624+74 109" Lt
26 O . westbound 95th  1635+39 151" Rt.
27 AA westbound 95th :629+72 _{93'Rt.
28 P eastbound 95th 1 713+73 93'Rt.
29 Q Harlem 1317+51 302' Rt
30 M westbound 95th  [626+30 125' Lt.
31 N westbound 95th ~ |628+66 1158' Lt.
-32 DD westbound 95th  i613+40 |166' Lt.
33 EE Harlem 1325+74 |206' Lt.
34 FF Harlem 1325+33 181" Rt

Exhibit 30.3
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Harlem & 95th Streét Storm Sewer / Pump Station Analysis

Correlation between Hydra Nodes, Color Exhibit IDs, and Station/Offsets

Proposed Storm Sewer System

Node in Hydra|Description on Road/Ramp used :

Model  |Color Exhibits for Stationing  |Station Offset
1 W eastbound 95th :705+65 56' Rt.
2 'F westbound 95th  |618+09 74' Lt
3 1483 eastbound 95th :704+60 45'Rt.
4 UNK1 eastbound 95th 1703+48 145' Rt
5 D westbound 95th  :616+03 {86' Lt.
6 IWetwell - - i
7 A westbound 95th  .610+41 50" Lt.
8 Y westbound 95th - :611+51 i60' Rt.
81 YY westbound 95th  :609+58 46' Rt.
9 B westbound 95th = i1613+30 57' Lt.
10 1424 westbound 95th  '614+22 6'Rt.
11 BB westbound 95th 614+69 _B1'Rt.
12 Pump -- -- |-

99 Pump - - - -

13 X Harlem .314+80 194' Lt.
14 \Y Harlem ‘314+10 103' Rt.
15 S Harlem 1313+45 151" Rt.
16 C Harlem 324+20 344' Lt
17 E Harlem :324+00 1215' Lt.
18 CC Harlem :321+09 (102" Lt.
- NEW westbound 95th '619+25 180" Lt.
19 'UNK2 Harlem '321+08 1124' Rt.
20 iz Harlem "319+39 132'Rt.
21 UNK3 Harlem 317+08 138'Rt.
22 R Harlem 315+40 1142' Rt.
24 K Harlem 1323+19 i84' Rt.
-- 1K1 Harlem .323+25 180" Rt.
25 IL westbound 95th - :624+74 109' Lt.
26 0] westbound 95th  1635+39 51'Rt.
27 CAA westbound 95th  :629+72 93'Rt.
28 P eastbound 85th 713+73 93'Rt.
29 Q Harlem 1317+51 302' Rt.
30 M westbound 95th :626+30 25' Lt
31 N westbound 95th  :628+66 168" Lt.
32 ~ 10D westbound 95th  :613+40 i166' Lt.
33 {EE Harlem .325+74 i206' Lt.
34 IFF Harlem .325+33 181" Rt.

: Exhibit 30,y
Node Naming System
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- Summary of Hydra HGL Results,

" Existing Condition

- Harlem & 95th Street Storm Sewer / Pump Station Analysis

50-yr storm, 10-yr | 100-yr storm, 10-yr
u/s* D/S TWE TWE
Link |Description Rim Elev. ! Rim Elev. us | dis u/s d/s
1 |W-1483 590 591.35 | 596.77 | 591.39 | 598.52 | 591.84
2 |F-1483 590.70 | 5£91.35 | 592.06 | 591.44 | 59266 | 591.89
3  ]1483 - UNK1 591.35 | 590.50 | 59144 | 590.13 | 591.89 | 590.27
4 |D-UNK1 586.00 | 590.50 | 583.64 | 581.51 583.73 | 581.56
5 UNK-1-Wetwell | 590.50 : 599.00 ) 581.51 588.91 581.56 ! 589.05
6 IYY-Y 593.50 | 586.86 | 595.19 | 593.34 | 59538 ;| 593.49
7 |A-Y 587.00 | 586.86 | 59522 | 593.34 | 59543 | 593.49
8 |Y-1424 586.86 | 586.52 | 593.34 | 590.52 | 593.49 | 590.71
9 ,DD-B 603.50 | 587.00 | 609.36 | 581.67 | 609.93 | 581.71
10 B-1424 587.00 , 586.52 | 581.67 | 590.52 | 581.71 | 590.71
. 11 11424 -BB 586.52 | 585.30 | 590.52 | 589.81 590.71 | 589.97
12 BB - Wetwell 585.30 | 599.00 | 589.81 588.97 | 589.97 | 589.08
"dummy” pipe - ,
sum into pump l

13 !station 599.00 | 599.00 | .588.97 587.5 589.08 587.5
1 IDisch-X 600.00 | 596.00 | 598.19 | 597.51 598.19 | 597.51
2 X-y* 596.00 ! 627.93 | 597.51 589.97 | 597.51 | 589.97
3 |v-S 627.93 | 599.16 | 589.97 | 594.57 | 589.97 | 595.46
4 |C-E - 600.01 | 596.94 | 597.62 | 594.45 597.7 594.49
5 I(EE-E 60150 | 596.94 | 599.94 | 59454 | 600.09 | 594.58
6 IE-CC 596.94 | 611.78 | 59454 | 596.94 | 594.58 | 597.03
7 (CC-UNK2 611.78 | 604.73 | 596.94 | 596.75 | 597.03 | 596.82
8 IFF-K 604.80 | 602.08 | 605.03 | 597.06 | 605.26 | 597.13
9. :79th - 81st 620.00 : 619.00 | 614.31 | 61260 | 614.35 ' 612.65
10 81st-82nd 619.00 | 619.50 612.6 610.01 612.65 | 610.12
11 .82nd - 83rd 619.50 | 619.50 | 610.01 608.52 | 610.12 | 608.67 |
12 183rd - 85th 619.50 | 620.00 | 608.52 | 607.01 608.67 | 607.14
13 |85th - 87th 620.00 | 61850 | 607.01 606.45 | 607.14 | 606.58
14 87th - 90th st 618.50 | 618.00 | 606.45 | 605.19 | 606.58 605.3
15 i90thst-90thpl | 618.00 ' 615.00 | 605.19 ; 603.83 605.3 @ 603.96
16 90th pl - southlandl 615.00 | 615.00 | 603.83 | 602.56 | 603.96 . 602.78
17 isouthland - K 615.00 | 602.08 | 60256 ' 597.89 | 602.78 | 598.19
18 |K-UNK2 602.08 | 604.73 | 597.89 | 593.95 | 598.19 | 594.15
19 ;L-UNK2 597.76 | 604.73 | 598.41 596.76 | 598.88 | 596.84
20 |UNK2-Z 604.73 | 601.17 | 596.76 | 596.43 | 596.84 | 596.43
21 ;Z-UNK3 601.17 | 601.17 | 59643 . 593.65 | 596.43 | 593.92
22 IN-AA 59700 | 601.45 | 59642 | 59554 | 597.08 | 595.98
23 'M-P 598.20 ' 598.70 | 596.07 |, 593.76 | 596.17 = 593.81
24 10-AA 600.90 | 60145 | 59589 | 59557 | 596.34 | 596.01
25 ‘AA-P 601.45 | 598.70 | 595.57 | 595.04 | 596.01 595.44
26 P-Q 598.70 i 597.35 | 595.04 | 594.49 | 59544 | 594.84
27 |Q-UNK-3 597.35 ' 601.17 | 594.49 , 593.65 | 594.84 | 593,92
28 [UNK-3-R 601.17 ' 599.00 | 59365 | 591.10 | 593.92 | 591.29
28- R-S 599.00 : 599.16 | 591.10 | 590.03 | 591.29 | 590.22
30 S-END 599.16 , 59140 | 590.03 , 589.30 | 590.22 | 589.3

Note: The HGL of links 6, 7, and 8 upstream of the pump station has been adjusted. Hydra caiculated a HGL at

node 1424 at the downstream end of link 8 which was lower than the HGL at node 1424 at the upstream end of
link 11. Links 6, 7 and 8 have been adjusted to reflect the higher HGL.

Exhibit 31
Summary of
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Existing Condition



Harlem & 95th Street Storm Sewer / Pump Station Analysis

Summary of Surcharged Storm Sewers and Undersized Storm Sewers
from Hydra (Hydrain) Model for Existing Condition

u/s D/S 50-y HGL, 10-yr TWE Freeboard Surcharged? Pipe Undersized for
Link [Description RimElev. |RimElev.|  uls dis " uls d/s uls d/s  |Gravity Flow?
1 Iw-1483 | 500 | 591.35 | '596.77 | 591.39 -6.77 | -0.04 y y
2 |F-1483 | 59070 | 591.35 | 592.06 | 591.44 -1.36 | -0.09 | y y
3 [1483-UNK1 | 591.35 | 590.50 | 59144 | 59013 | -0.09 | 0.37 y y -
| 4 |D-UNK1 | 586.00 | 590.50 | 583.64 581.51 236 | 8.99 y ]
5 |UNK-1-Wetwell | 590.50 | 599.00 | 581.51 | 588.91 899 | 10.09 y
6 YYY | 593.50 | 586.86 | .595.19 | 593.34 -169 | 648 | y y
7 A-Y ] 587.00 | 586.86 | 59522 | 593.34 -822 | -6.48 y y
'8 |Y-1424 1 58686 | 586.52 | 593.34 590.52 -6.48 -4 y y
9 'Ibb-B 160350 | 587.00 | 609.36 | 58167 | -586 | 533 y y
10  |B-1424  587.00 | 586.52 | 581.67 590.52 5.33 -4 y y yes, see note 1
11 |1424-BB | 586.52 | 585.30 | 590.52 589.81 -4 -4.51 y y :
12 |BB - Wetwell 585.30 | 599.00 589.81 588.97 -4.51 10.03 y y
‘dummy" pipe -sum | - | - I
13 linto pump station 599.00 | 599.00 | 588.97 587.5 1003 | 115 y y
1 |Disch-X 600.00 | 596.00 | 598.19 597.51 1.81 -1.51 y y
2 Xy 596.00 | 627.93 | 597.51 589.97 -1.51 | 37.96 y - see note 3
3 |v-s " 1"627.93 | 599.16 | 589.97 504.57 | 37.96 | 459 | Y
4 IC-E 160001 | 596.94 | 597.62 594.45 | 2.39 249 y B
5 [EE-E 601.50 | 596.94 | 599.94 594.54 1.56 2.40
6 |E-CC 596.94 | 611.78 | 594.54 596.94 2.40 14.84 y
7 |CC-UNK2 611.78 | 604.73 596.94 596.75 14.84 7.98 y y see note 3
8 |FF-K | e04.80 | 602,08 | 60508 | 597.06 | -023 | 5.02 y see note 3
9  [79th-81st | 620.00 | 619.00 ( 614.31 | 612.60 569 | 6.40 e
10 |8ist-82nd -~ 619.00 | 619.50 | 612.60 610.01 6.40 9.49
11 182nd-83rd | 619.50 | 619.50 | 610.01 608.52 9.49 10.98
12 |83rd - 85th | 619.50 | 620.00 | 608.52 607.01 10.98 | 12.99
13 Is5th-87th | 620.00 | 618.50 | 607.01 606.45 12.99 | 12.05 y
| 14 |87th-90thst | 618.50 | 618.00 | 60645 | 605.19 12.05 | 12.81 y

Exhibit 32
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U/is D/S 50-y HGL, 10-yr TWE Freeboard Surcharged? Pipe Undersized for
Link [Description Rim Elev. | Rim Elev. u/s dis u/s ds | uis d/s  |Gravity Flow?
15 |90thst-90thpl | 618.00 | 615.00 | 605.19 603.83 1281 | 1117 y y
16 190th pl - southland | 615.00 | 615.00 | 603.83 602.56 1117 | 1244 | 'y IR -
17 Isouthland-K | 615.00 | 602.08 | 602.56 . | 597.89 12.44 | 419 y
18 K-UNK2 | 602.08 | 60473 | 597.89 | 593.95 419 | 1078 | ~ _seenoted
19 JL-UNK2 = | 597.76 | 604.73 | 59841 | 596.76 | --065 | 7.97 y y yes, see note 2
20 |UNK2-Z 604.73 | 60117 | 596.76 | '596.43 7.97 4.74
21 1Z-UNK3 60117 | 60117 | 596.43 593.65 4.74 752 |
22 [N-AA 597.00 | 601.45 | 596.42 595.54 0.58 591 y y -_
23 M-P |'59820 | 598.70 | 596.07 593.76 213 | 494 y '—
24 |O-AA ) 600.90 | 601.45 | 59589 | 595.57 5.01 588 | y y
25 AA-P 601.45 | 598.70 | 595.57 595.04 5.88 3.66 y y yes, inc. to 54"
26 |P-Q - 598.70 | 597.35 | 595.04 594.49 3.66 2.86 y y yes, inc. to 54"
27 |Q-UNK3 597.35 | 60117 | 59449 | 593.65 2.86 7.52 y y yes, inc. to 60"
28 |UNK-3-R | 601.17 | 599.00 | 593.65 591.10 7.52 7.90 see note 3
29 R-s 599.00 | 599.16 591.1 590.03 7.90 9.13 see note 3
30 [S-END | 590916 | 59140 [ 590.03 | 589.30 9.13 2.10 y -

Note 1: The storm sewer between B and 1424 has a negative slope, and so it does not convey via gravity flow. The upstream end of the pipe at B can
be raised to meet the invert of the pipe flowing into B. This will provide adequate positive slope, and the sewer from B - 1424 will convey via gravity flow.

Note 2: The slope of the storm sewer between UNK-2 and Z can be decreased and the slope of the storm sewer between L and UNK-2 can be increased
“to provide conveyance via gravity fiow in the sewer between L and UNK-2.

Note 3: The slopes of these sewers are adjus_ted to meet the velocity-criteria.

Summary of Surcharged Storm Sewers and .

Exhibit 32

Undersized Storm Sewers, Existing Condition
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Harlem & 95th Street Storm Sewer / Pump Station Analysis

Summary of Hydra HGL Results,
Proposed Condition

u/s D/S 50-yr storm 50-yr storm 50-yr storm
| Link |Description Rim Elev.|Rim Elev. us | dis us | dis us | dis
Alternative 1 & 2* Alternative 3a Alternative 3b
1 |W-1483 590.00 | 591.35 587.96 | 587.37 587.96 587.37 587.96 | 587.37
2 |F-1483 580.70 | 591.35 588.20 587.37 588.20 587.37 588.20 | 587.37
3 11483 - UNK1 591.35 | 590.50 587.37 | 585.82 587.37 585.82 587.37 | 585.82
4 |D-UNK1 586.00 | 590.50 58320 | 581.27 585.70 582.51 583.20 581.27
5 [UNK-1- Wetwell 590.50 | 599.00 581.27 581.04 582.51 581.91 581.27 581.04
6 |YY-Y 593.50 | 586.86 587.79 585.96 588.66 586.83 589.16 | 587.33
7 |A-Y 587.00 | 586.86 587.84 585.96 588.71 586.83 589.97 | 587.33
8 [Y-1424 586.86 | 586.52 585.96 583.14 586.83 583.90 587.33 ' 584.37
9 DD-B 603.50 | 587.00 609.36 581.67 609.36 581.67 609.36 | 581.67
10 {B-1424 '587.00 | 586.52 581.67 | 583.14 581.67 583.90 581.67 . 584.37
11 11424 -BB 586.52 | 585.30 58314 | 58250 583.90 | 583.25 584.37 | 583.55
12 |BB - Wetwell 585.30 | 599.00 58250 | 581.77 583.25 | 582.52 583.55 i 582.64
.{"dummy" pipe - sum into ; { l [
13 ipump station 599.00 | 599.00 581.77 | 580.42 582.52 | 580.86 58264 : 580.97
i | 50-yr Alts 1, 2, 3a and
| ; 3b
1 }Disch-X 600.00 ! 596.00 59580 ; 595.50
2 X-v+ 586.00 ! 627.93 595.50 | 594.12
3 |v-8 627.93 | 599.16 594.12 | 593.47
4 'C-E 600.01 ! 596.94 596.48 | 593.85
5 EE-E 601.50 | 596.94 599.94 594.54
6 IE-CC 596.94 | 611.78 594.54 597.93
7 iCC-UNK2 611.78 | 604.73 597.93 |, 597.69
8 FF-K 604.80 | 602.08 601.85 | 597.06
9 |79th - 81st 620.00 | 619.00 61431 : 612.60
10 {81st-82nd £19.00 : 619.50 612.60 | 610.01
11 :82nd - 83rd 619.50 | 619.50 610.01 . 608.52
12 i83rd - 85th 619.50 & 620.00 608.52 ! 607.01
13 {85th - 87th 620.00 - 618.50 607.01 606.48
14 187th - 90th st 618.50 | 618.00 606.48 | 605.19
15 :90th st - 90th p! 618.00 : 615.00 605.19 | 603.83
16 +90th pl - southiand 615.00 | 615.00 603.83  602.56
17 :southiand - K 615.00 | 602.08 602.56 : 598.52
18 K- UNK2 602.08 | 604.73 598.52 @ 597.72
19 iL-UNK2 597.76 ' 604.73 588.36  597.72
20 'UNK2-2z 604.73 i 601.17 597.72 : 597.28
21 Z-UNK3 601.17 . 601.17 597.28 ‘ 596.58
22 IN-AA 597.00 | 601.45 599.72 | 598.32
23 M-P 598.20 | 598.70 | 596.07 = 593.76
24 O-AA 600.90 : 601.45 598.66 : 598.34
25 AA-P 601.45 . 598.70 598.34 . 597.88
26 P-Q - 598.70 | 597.35 597.88 : 597.27
27 :Q-UNK-3 597.35 ~ 601.17 597.27 ' 596.58
28 UNK-3-R 1 601.17 * 599.00 596.58 ' 594.99
29 |R-S 599.00 : 599.16 594.99 : 503.54
30 !S-END. 599.16 | 591.40 593.54 | 589.30
Notes:

1. Values given for 50-yr storm upstream for Alt 1 refiects a discharge to a wetwell HWL of 580.3. Alt 2 discharges to a
wetwell HWL of 580.1, and therefore would produce a hydraulic grade line equal to or lower than Alt 1.

2. Values given for 100-yr storm upstream of the wetwell reflect Alt 2, which discharges to a wetwell HWL = 581.2. Alt 1
discharges to wetwell HWL = 580.1, and therefore would produce values equal to or lower than those for Alt 2.

3. The HGL of links 6, 7, and 8 upstream of the pump station has been adjusted. Hydra calculated a HGL at node 1424 at the

downstream end of link 8 which was lower than the HGL at node 1424 at the upstream end of link 11. Links 6, 7 and 8 have

been adjusted to reflect the higher HGL. ) .
Exhibit 36
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Harlem & 95th Street Storm Sewer

Summary of Hydra HGL Results,

Proposed Condition

u/s D/S 100-yr storm 100-yr storm 100-yr storm
Link |Description Rim Elev.|Rim Elev. us | dis . uls I dis u's d/s
Alternatives 1 & 2* Alternative 3a Alternative 3b
1 [W-1483 590.00 | 591.35 588.11 | 587.06 588.11 587.47 588.11. | 587.47
2 JF - 1483 590.70 | 591.35 588.28 | 587.64 588.28 - 587.47 588.28 | 587.47
3 11483 - UNK1 591.35 | 590.50 587.64 | 586.79 587.47 585.88 587.47 585.88
4 1D - UNK1 586.00 | 590.50 583.25 , 581.99 587.44 583.32 587.44 581.30
5 |UNK-1 - Wetweli 590.50 { 599.00 581.99 | 582.50 583.32 583.43 581.30 581.10
6 YY-Y 593.50 | 586.86 585.71 | 584.59 589.68 587.82 591.76 589.90
7 A-Y 587.00 | 586.86 584.95 | 584.50 589.76 587.82 591.84 589.90
8 1Y-1424 586.86 { 586.52 | -584.50 | 581.32 587.82 584.96 589.90 587.04
9 |DD-B 603.50 | 587.00 609.93 | 581.80 609.93 581.71 609.93 | 581.71
10 (B-1424 .587.00 | 586.52 581.80 ! 581.32 581.71 | 584.96 581.71 { 587.04
11 [ 1424 - BB 586.52 : 585.30 581.32 ! 582.12 584.96 I 584.22 587.04 | 58554
12 |BB - Wetwell 585.30 | 599.00 | 582.12 | 58227 584.22 | 583.43 585.54 | 583.90
1"dummy“ pipe - sum into l |
13 !pump station 599.00 | 599.00 58227 . 5812 58343 | 581.44 583.9 581.8
‘ ; 100-yr storm, 10-yr 100-yr storm, 10-yr TWE, | 100-yr storm, 10-yr TWE,
. ' TWE, Alts 1 & 2 Alternative 3a Alternative 3b
1 |Disch-X 600.00 | 596.00 | 595.82 ! 595.51 596.96 596.42 597.57 | -596.89
2 X-Vv- 596.00 | 627.93 595.51 | 5894.90 596.42 595.72 596.89 | 596.14
3 V-S 627.93 | 599.16 594.90 | 594.24 595.72 594.96 596.14 | 585.34
4 iC -E 600.01 596.94 596.49 593.86 596.49 593.86 596.49 E 593.86
5 EEE -E 601.50 | 596.94 600.09 594.58 600.09 | 59458 600.09 | 584.58
6 E-CC 596.94 | 611.78 594.58 | 598.94 594.58 [ 599.69 584.58 | 600.09
7 :CC-UNK2 611.78 | 604.73 598.94 598.67 599.69 r 589.42 600.09 ' 599.81
8 iFF -K 604.80 | 602.08 602.03 ' 597.13. 602.03 | 597.13 602.03 : 597.13
9 |79th-81st 620.00 ] 619.00 614.35 | 612.65 614.35 1 612.65 61435 | 61265
10 :i81st-82nd 619.00 i 618.50 612.65 610.1ﬂ 61265 | 610.12 61265 ; 610.12
11 .82nd - 83rd 619.50 . 619.50 610.12 608.67 610.12 608.67 610.12 : 608.67
12 183rd - 85th 619.50 . 620.00 608.67 607.14 608.67 607.14. 608.67 . 607.14
13 85th-87th 620.00 | 618.50 607.14 | 606.58 607.14 606.58 607.14 | 606.58
14 }87th - 90th st 618.50 | 618.00 606.58 ! 605.30 . 606.58 605.30 606.58 | 605.29
15 90th st - 90th pl 618.00 | 615.00 605.30 @ 603.96 60530 | 603.96 60529 | 604.15
16 ;90th pl - southland 615.00 { 615.00 603.96 602.56 603.96 | 602.94 60415 . 603.33
17 southland - K 615.00 | 602.08 602.56 599.54 602.94 | 600.28 603.33 | 600.68
18 K- UNK2 602.08 | 604.73 589.54 598.69 600.28 : 599.44 600.68 &  599.83
19 |L- UNK2 597.76 ' 604.73 600.73 598.69 601.48 : 599.44 601.87 590.83
20 !UNK2-Z 604.73 | 601.17 598.69 598.24 599.44 ; 598.99 599.83 ' 599.38
21 iZ - UNK3 601.17 | 601.17 598.24 . 597.49 598.99 . 598.23 599.38 598.62
22 N-AA 597.00 | 601.45 600.42 | 599.33 601.16 i 600.07 601.55 : 600.46
23 ‘M-P 598.20 ¢ 598.70 596.17 ! 593.81 596.17 | 593.81 596.17 + 593.81
24 0O-AA 600.90 | 601.45 589.67 599.34 600.41 | 600.08 600.79 | 600.47
25 AA-P 601.45 | 598.70 599.34 598.88 600.08 ! 599.62 600.47 '  600.01
26 'P-Q 598.70 | 597.35 598.88 598.27 599.62 599.01 600.01 . 599.40
27 1Q-UNK-3 597.35 i 601.17 598.27 597.57 599.01 598.30 599.40 | 598.69
28 !UNK-3-R 601.17 | 599.00 597.57 595.83 598.30 596.57 598.69 ' 596.95
29 iR-S | 599.00 | 599.16 | 595.83 = 594.32 596.57 595.04 506.95  595.42
30 !S-END- 599.16 ' 591.40 594.32 589.30 595.04 589.30 59542 | 589.30
Notes:

1. Values given for 50-yr storm upstream for Alt 1 refle
wetwell HWL of 580.1, and therefore would produce a h

2. Values given for 100-yr storm upstream of the wetw
discharges to wetwell HWL = 580.1, and therefore wou

3. The HGL of links 6, 7, and 8 upstream of the pump
downstream end of link 8 which was lower than the HG
been adjusted to reflect the higher HGL.

Exhibit 36

Summary of Hydra HGL Results
Proposed Condition



o0

(o (- o N pa s e L _‘

‘Elevation (ft)

592.00

591.00

590.00

589.00

588.00

587.00

586.00

585.00

Hydraulic Grade Line, 50 yr storm, 50 yr :[WE at Wet Well,

proposed system

W - 1483
: ) wad
/
o
|
0 20 40 60 80 100 120
Distance (ft)

140

—e— Invert

—&— Top of Pipe
——HGL

—— Ground

E-30.2



Elevation (ft)

600.00

595.00

590.00

585.00

580.00

575.00

Hydraulic Grade Line, 50 yr storm, 50 yr TWE at Wet Well,
| proposed system |

F - Wetwell
swekwey
\
0 50 100 150 200 250 300 350 400 450

Distance (ft)

—— Invert
——Top of Pipe
—HGL

—— Ground

E-%b.%




A o e o e I e Y e s A T e T Sl G oo St
Hydrauhc Grade Line, 50 yr storm, 50 yr TWE at Wet WeII
~ proposed system
D - UNK1
592.00 .
| "p" “ORE-L
'590.00 /
—~ 588.00
E | .
5 _ITn Vertfp'
‘ —— Top of Pipe
S 586.00
= |—HeGL
5 ‘ — Ground
I 58400
582.00 -
580.00 , ; , . ; ; .
| 0. 20 40 60 80 100 120 140 160
Distance (ft)

E-30-U



Elevation (ft)

Hydraulic Grade Line, 50 yr storm, 50 yr TWE at Wet Well,
| proposed system
DD - 1424

615.00

610.00

605.00 \
600.00 \\

\\\\ ' — Invert
595.00 . ' ~ —— Top of Pipe

\‘\ —HGL
"B “wzy" ——Ground

590.00 \

585.00 | \\\

" 580.00 _ \

575.00 : . . T T T
0 50 100 150 200 250 300

Distance (ft)

E-2b5




0 20 40 60 80 100 120 140 160 180

Distance (ft)

{ ( , C [ [ | S A e S S
Hydraullc Grade Line, 50 yr storm 50 yr TWE at Wet Well,
proposed system
A-Y
*po\'e vond e\eoa‘nm
589.00 ak SQD U Y-
A\A\\
588.00 :
587.00 —
&£ 586.00 — \‘
g — Invert |
= 585.00 : ——Top of Plpe
= | —HGL
8 584.00 ‘| —— Ground
oy 584.
\
583.00
582.00 A -
581.00 T | i ] 1 L T T T
200

E-3b.p




[ [- - { —— [—— r——- —_ (————- r—’-*l ‘ [-‘—""ﬁ _lr.“"‘,—r'\ "‘-* Ty r T {”_"_-I ;ff_»—'\ ”*.*_] r("" | T v }.{::'; s

Elevation (ft)

Hydraullc Grade Line, 50 yr storm, 50 yr TWE at Wet Well,
proposed system
YY - Wetwell

605.00 -

nweswell”

595.00 :
\ ’ : — Invert
“ ’ ' / ——Top of Pipe
590.00 e — .  heL
\ : “zh cizy — Ground
585.00 == '

600.00

580.00 , —
575.00 . - . : 1 ——
0 100 200 300 400 500 . 600 700
Distance (ft)

E-2b.7



A S A . ; A . S e AR Sl
"Hydraulic Grade Line, 50 yr storm, 10 yr TWE, proposed system
L - UNK-2
606.00
“\)f‘)\L"L“

604.00

602.00
—_ , |\LI\
¥ 600.00 .
: h — Invert
O : — Top of Pipe
= 598.00 .
= , —HGL
3 — Ground
] 596.00

594.00 -+ .

592.00 \\\

590-00 T T T T T T T T

0 20 40 60 80 100 120 140 160 180
Distance (ft)

E-36.9



SR G e el e e e A Y e N e T S B s N ST S R L B S B et

Elevation (ft)

“ Hydraulic Grade Line, 50 yr storm, 10 yr TWE, proposed system

N to UNK-3
604.00
602-00 - “N“ n P‘A“ '. | W 0““"3‘
600.00 /\ _ . /
Pl| |

598.00 o

/ : — — Invert
596.00 . , —— Top of Pipe

_ —HGL

594.00 : —_— —
592.00
590.00
58800 T T T - T T

0 200 400 600 800 _ 1000 1200

Distance (ft)

E-36.10



@t SO et v Y e e - S e cons N cont N s B Gt B ot i B ori B G e
Hydraulic Grade Line, 50 yr storm, 10 yr TWE, proposed system
MtoP
599.00 1— A o
1/////‘
598.00 = '
597.00
P
&=
= 596.00 T — Invert
o — Top of Pipe
= —HGL
5 595.00 — Ground
ww
594.00
593.00
592.00 — . ; — .
0 20 40 60 80 100 - 120
Distance (ft) o

E-36.11



Elevation (ft)

604.00
602.00
600.00
598.00
596.00
594.00
592.00
590.00

588.00

“Hydraulic Grade Line, 50 yr

storm, 10 yr TWE, ‘proposed system

O to AA
N O\\ n AA“
—Invert
— Top of Pipe
—HGL
— Ground
100 200 300 400 500 600 700
Distance (ft)

E-36.1¢



e "

{T‘w-'ﬁ (* oy {“—-*——\ E\.-Q -y [._._.,_—_-., C-.—-m r——.«-—-—:—\ ‘[—-‘—\-—‘\ [-——“—-. - [ oy [‘v« o {*-—’»— b {-W"'\ E\v—m e B r-w-:‘ ,"'".'"E"E\

Elevation (ft)

"Hydraulic Grade Line, 50 yr storm, 10 yr TWE, proposed system
EEto E

602.00

et
601.00 1 > \.
598.00 ' o — Invert '
o ' ' N“ — Top of Pipe
597.00 {— —HGL

—— Ground

596.00

595.00

594.00

59300 T T T T T T T T .
0 20 40 60 80 100 120 140 160 180

Distance (ft)

E-36.13"



— oo T

[._._ | rm [.w—-\ E-v—v——-\ ‘ r—-~- ‘ [ R | [~~~‘\ ‘ E‘-‘*”’\ ‘ ir-‘—"‘ 1 E":*:\‘\ r*"‘.l ::"""""'3
Hydraulic Grade Line, 50 yr storm, 10 yr TWE, proposed system
| C-S
615.00
. W CC\\
610.00 ~ /\ -
/ \“On\é-ﬁ“

—~ 605.00
E . .
c A ‘ — Invert
o c .
= 600.00 ——Top of Pipe
C>U‘ et —HGL
Q9 —— Ground
W 595.00 \\

Speroiea

590.00

585.00
0.00

200.00

T 1 I 1 T |

400.00 600.00 800.00 1000.00 1200.00 1400.00 1600.00
Distance (ft)

E-Bb.



TR

Elevation (ft)

635.00

Hydraullc Grade Line, 50 yr storm, 10 yr TWE proposed system

Pump to Stony Creek

630.00

625.00

620.00

615.00

610.00

605.00

—Invert

— Top of Pipe

—HGL
—— Ground

Lo
600.00

595.00

51’0]03
Ceeer

\1\'—‘ .
590.00 — i\g

585.00

580.00
0.00

1000.00 2000.00 3000.00 4000.00 5000.00 6000.00 7000.00 8000.00

T

Distance (ft)

T

E-36.15-



Harlem & 95th Street Storm Sewer / Pumb Station Analysis

Summary of Surcharged Storm Sewers and Undersized Storm Sewers
from Hydra (Hydrain) Model for Proposed Condition ) Alternative 1 upstream of pump station,
Alternatives 1, 2 and 3 downstream of pump station.

: urs D/S 50-y HGL, 10-yr TWE Freeboard Surcharged? [Pipe Undersized for
Link Descnptlon im Elev] im Elev] . uls dis | “ws [ dis | uis | dis |Gravity Flow? Comments
1 |W-1483 500 | 591.35| 58796 | 58737 | 2.04 | 398 | y | y | - ___ B
2 |[F-1483 | 590.70 | 591.35 | 5882 | 587.37 | 25 | 398 [ | _ ]
T37|1483-UNK1 T 7| '591.357| 59050 | 587.37 | 585.82 | 3.98 | 4.68 - o
4 ID-UNK1  '1586.00 |.590.50 | 5832 | 58127 | 2.8 | 9.23 ] - .
5 |UNK-1-Wetwell | 590.50 | 599.00 | 581.27 | 581.04 | 923 | 4796 | [ |
6 |YY-Y 15035058686 | 587.79 | 58596 | 571 | 0.9 j -
7 A-Y | 587.00 | 586.86 | 587.84 | 58596 | -0.84 | 09 | y - note, road adjacent to A at 590.4
8 |Y-1424 586.86 | 586.52 | 585.96 | 583.14 | 09 | 3.38 o note, road adjacent to Y at 588.4
9 |[DD-B | 603.50 | 587.00 | 609.36 | 58167 | -586 | 533 | y |
10 [B- 1424 | 587.00 | 586.52 | 581.67 | 58314 | 533 | 3.38 | y | yes, seenote 1 )
11 |1424-BB | 586.52 | 585.30 | .583.14 | 5825 | 3.38 | 2.8 | y y - - B
12 |BB-Wetwell, | 585.30 | 599.00 | 5825 581.77 | 2.8 | 17.23] o -
B L s i B R S P N
13 _|into pump station 599.00 | 599.00 | 581.77 | 580.42 | 17.23 | 18.58
1 [Disch-X ~ |600.00|596.00| 5958 | 5950 | 42 [o050 [ y [ [ . o
2 [X-ve o | 596.00 | 627.93 | 59550 | 59412 | 0.5 |33.81| y ~ seenote3d | ]
3 |v-s | 627.93 | 599.16 | 594.12 | 59347 | 3381 | 569 | y y |
4 |C-E 600.01 | 596.94 | 596.48 | '593.85 | 3.53 | 3.09 | - ]
5 [EE-E 60150 | 596.94 | 599.94 | 59454 | 156 | 2.40 1
6 |[E-CC 596.94 | 611.78 | 594.54 597.93 24 | 13.85 y ]
7 |CC-UNK2 | 611.78 | 604.73 | 597.93 | 59769 | 1385 7.04 | y y see note 3
8 |FF<K ~  1604.80 | 602.08 | 601.85 | 597.06 | 2.95 | 502 | y see note 3
9 |79%th-81st  |'620.00| 619.00 | 614.31 [ 61260 | 569 | 6.40 | [ _ B
10 |8ist-82nd  |'619.00 | 619.50 | 612.60 | 610.01 | 6.4 | 9.49 . -
11 _|82nd - 83rd 619.50 | 619.50 | 610.01 | 608.52 | 9.49 | 10.98 B )
12.183rd-85th ~1619.50 | 620.00 | 60852 | 607.01 | 10.98 | 12.99 | - R )
137|85th-87th = | 620.00 | 618.50 | 607.01 | 606.48 | 12.99 | 12.02'| y | -
14 |87th-90thst | 618,50 | 618.00 [ .606.48 | 60519 | 12.02 | 12.81 y
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Harlem & 95th Street Storm Sewer / Pump Station Analysis

Summary of Surcharged Storm Sewers and Undersized Storm Sewers
from Hydra (Hydrain) Model for Proposed Condition ) Alternative 1 upstream of pump station,

Alternatives 1, 2 and 3 downstream of pump

station.

u/s D/S 50-y HGL, 10-yr TWE Freeboard Surcharged? |Pipe Undersized for
Link {Description imElev] imElev] us [ dis | ws | dis | uls | dis |Gravity Fiow? Comments
15 190th st - 90th pl 618.00 | 61500 | 60519 | 603.83 [1281 | 1147 [ y | | . -
16 _|90th pl - southland | 615.00 | 615.00 | 603.83 | 602.56 | 11.17 | 1244 | N i -
17 |southiland-K | 615.00 | 602.08 | 602.56 | 598.52 | 12.44 | 356 | y B -
18 |[K-UNK2 602.08 | 604.73| 59852 | 59772 | 356 | 701 | y | y see note 3
19 |L-UNK2 |'597.76 | 604.73 | 599.36 | 597.72 | -1.6 | 7.01 y y yes, see note 2
20 JUNK2-Z | 60473 | 60117 | 597.72 | 59728 | 7.01 | 389 | y | y | L
21 [Z-UNK3 | 601.17 | 601.17 | 597.28 | 596.58 | 3.89 | 4.59 y
22 [N-AA |'507.00 | 601.45| 599.72 | 598.32 | -272 | 313 | y y
23 IM-P 1598.20|598.70 | 596.07 | 59376 | 213 | 494 | | | B
24 1O-AA 160090 | 601.45| 59866 | 598.34 | 2.24 [ 3141 | y y
25 |AA-P 601.45 | 598.70 | 598.34 597.88 | 3.11 | 0.82 y y | yes,inc.to 54"
26 [P-Q [ 598.70 | 597.35 | 597.88 597.27 | 082 | 008 | y- y | yes, inc. to 54"
27 |Q-UNK-3 | 597.35 | 601.17 | 597.27 | 596.58 | 0.08 | 459 | y | y | yes, inc.to60" ‘_
28 |UNK-3-R |601.17 | 599.00 | 596.58 | 594.99 | 459 | 401 | y y see note 3 ___
29 |R-8 ~ |'599.00 | 599.16 | 594.99 | 59354 | 401 | 562 | y | y _see note 3 -
30 |S-END | 599.16 | 591.40 | 503.54 | 58930 | 562 | 210 | y | 'y |

Note 1: The storm sewer between B and 1424 has a negative slope, and so it does not convey via gravity flow. The upstream end of the pipe at B can
be raised to meet the invert of the pipe flowing into B. This will provide adequate positive slope, and the sewer from B - 1424 will convey via gravity flow.

Note 2: The slope of the storm sewer between UNK-2 and Z can be decreased and the slope of the storm sewer between L and UNK-2 can be increased
to provide conveyance via gravity flow in the sewer between L and UNK-2.

Note 3: The slopes of these sewers are adjusted to meet the velocity criteria.

Exhibit 37

Summary of Surcharged Storm Sewers
and Undersized Storm Sewers, Proposed Condition
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'SEWER BEGINS 6580 FEET NORTH
AT- 80th STREET AND DRAINS HARLEM AVENUE R.O.W.
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STORM SEWER BEGINS 6580 FEET NORTH
SEWER DIAMETER RANGES FROM 15 TO 54°
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72" STORM SEWER CONTINUES 6350
TO THE SOUTH AND DRAINS THE

HARLEM AVENUE R.O.W.

RELOCATE INLET AT
STA. 299+20, OFFSET 44’ RT.
TO CURBLINE. ADJUST
STORM SEWERS AS REQUIRED
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