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| SPECIAL ALOOD HAZARD AREAS {SFHAS) SUSJECT TO INUNDATION
| EY THE 130 ANNUAL CHANCE FLODD

The 3% annual thance flood {100-yesr Hood), 350 known 35 the base flood, is the fiocd that has a
1% channa of being cqualed or exconded i any piven yeae . The Special Fipar Hazad Ares i the
e subject 10 fuschrg by e 1% anoual chanos food, - Areas of Special Food Harard include Zones
A, AE, AH, ACH AR, 809 3nd VE The Base Fiood Elewation IS the waner-airfacs chovation of he
1% annunl chance flaod. . )
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Base Fleod Eleuations dotermined
Flaod apths of 1 to 1 femt (usially srens of pondingl; Bese Flood Beuatons
. deterniingd.
20KE AD Flaod dprs af 1t 3 Frot (sially shoot Fiow an skaping torain); avmge
- depthe datermined, For areas of 2luvial fan fooding, velocities aiso :
o detmrmined.
| 1 ZONE AR Special Flood Mesard Anses Foermerly grofechisd from the 1%, anual chance
fiad by & food contrel system that was subsequerey deceriiea. Zonke AR
’ Ieficans that the farmer flood control Syt s berg rattned B prow e
o protcton fram the 1% annusl chance ar fiood.
/ ., LOKE A% And i b progectid From 1% annusl diance fluod by o Federsl flosd
profEciion systam aner construction; no Base Flacd Bevations determined,
oass n_ TONEY Coastsl fiord Tons with welecity heeard {weve action); e Bage Food
/A acaPhcol 0 2500 5000 Elvzmions Jrcrriined. .
i ZONE VE Crastal focd zom with velocity hasard {wave action); Bese Focd Elmvatiors
o] cale detarmingsd.
T
GRAPHIC SCALE IN FEET 5
7 L | FLODDWAY AREAS IN ZONE AE
‘| The floatkiay is Lhe channel of 2:stream [ius aivy sdjacer Moodplain ases thak must be kapt Tme of
{ ‘enoroachrent so that e 1% annusl chance Mood can be carren without substantis| incresses in
flacxd heig ks,
OTHER FLOXOD AREAS
ZONE X #rest of 0.2% annual chence fliod, arws of 1% sniud dance fiood with
Bemge depths of lese than 1 foot o with franage areas less than 1 sousee
iy and aras protected by ¥ens fiom 1% annual chanes fioar
[ ] omeraress
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ZONED Ares in which Flood tazard s arc undotrrined, lut possible
Panel Not Printed INNOUN  COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

MAP KEY

w0 M| OTHERWISE PROTECTED AREAS (OPAS)
CBRS arEE And OPAS 2 nonnilly InCsto  within o Sdiprent 1 Spocal Fiogd Hasand Acas.
— — 1% annual thanes floodplain boundary
D% annual charce flood plein bountery
— — Flunwy houndary
- ——— Fone: 11 bowndsry
CERS and -OPA taundary

Tnndary dwing Sprciel Flood Hazard Rroas of difforore B
Floud Btatiurs, food deptha or flood welciiss,

S Finod Elsvation Trig and valus, vt in Tect”

PROJECT ROUTE

Bt il Elyntion vaiie whers iniform within rore;  slevation in
Foct-

PROJECT LIMITS Rl b the Nl Amisican ertical Datum of 1968

s sectitn e
@— ————— Trangect (ne

AR O BTN AR Geapraptic eooediietes refareren ki the Nartly Amencan Datur of
1883 {NAD B3)
- ”WIM'N 1000-meter Univarsal Transwerse Mencator grid values, one 16
1585000 FT SDE0-font grid tick: Tlines State Flare East Coondinate System,
3776 zone [FIPSZONE 1203} Transeise Mozt
DEES 1y Bt ik (e Sxpalardthen [ Ntes b Livere eaction of ths FIRM
el
LR Rivr Ml

FEDERAL EMERGENCY MANAGEMENT AGENCY
FLOOD INSURANCE RATE MAP

COOK AND DUPAGE COUNTIES; ILLINOIS
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"_"ﬂ SPECIAL ALOOD HAZARD AREAS {SFHAS] SUBJECT TO INUNDATION
WU BY THE 1% ANNUAL CHANCE FLODD

The 3% annusl thance fleod {100-yesr food), 880 known 35 the base fiood, is the fiood that has a
1% chanon of being cqualnd or extentdrd n any pven yoac . The Special Ficor: Hazaed Ars i the
area sulbject b0 fosthng by e 1% anoual chance Flood, - Argas of Special Food Heeard include Zones

-’l. A, AE, A, A, AR, 439V, 310 VE Th Base Fiacel Elcvation 6 the wamr-airface elovation of he

MATCH LINE
SEE DRAWING N05 3.3

1% annunl dhance flood.

‘ ZONE A o Base Flood Bevations determinad,

ZONE AE Base Fleod Eleuations dotermined

ZONE AH Flaod rlepths of 1 to 3 fent (usualy sreas of pordtng); Base Flaod Bevatons

. dverrniingd.

ZONEAD Flaod dprs af 1t 3 Fret (sally shoot Fiow an skaping terain) anrage
depthe determined, For arses of 2luvial f2n fooding, velacities sso
detmrmined.

ZOKE AR Specisl Flood Hezard Arders Fermery probectisd from the 1% annual chance
Tiad by & flood contrel system Ml was subsequently deceriifieg. Zone AR
Ineficabes that the farmes flood control Ssim s being rastored £ provide
prck=ctan fram the 1% el chance of fiood,
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& | SPECIAL ALOOD HAZARD AREAS (SFHAS) SUSJECT TO INUNDATION
As @ “0 | BY THE 130 ANNUAL CHANCE FLOOD
3 The 3% annusl thance flood {100-vesr Hood), 350 known 35 the base flood, is the fiocd that has a
1% channa of being cqualed or excended i any piven yeae . The Special Fipar Hazad Ares i the
L area sulbject b0 fosthng by e 1% anoual chance Flood, - Argas of Special Food Heeard include Zones
A, AE, AH, ACH AR, A0 3nd VE The Base Fiood Elewation IS The wanerairfacs clovation of he
1% annunl dhance flood. o :
bk L
- ’k( }‘ ZOKE A o Bese Flood Sevdtions determimad,
- . ZONE AE Base Fleod Eleuations dotermined
N s o AT ZONE AH Flaod fepths of 1 to 1 femt (usially srens of pondingl; Bese Flood Beuatons
oery ~ deterniingd.
- 20KE AD Flaod dprs af 1t 3 Fret (sially shoot Fiow an skaping torain); avermge
= depithe detrmuned, Fae arcas of 2luvial fan fooding, velocties siso.
detzrmined. )
T T ZOME AR Special Flood Hezard Ardes Forrmerly probeced franm the 1% amual chancs
2 Tiad by & flood contrel system Ml was subsequently deceriifieg. Zone AR
Ineicees tha the firmer food corrol Svatm o being rastoned £ provide
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/ - ZOME A% Anad i b progectud From 1% annusl diance fluod by o Federsl flosd
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= [ | SPECIAL ALOOD HAZARD AREAS (SFHAS) SUBJECT TO INUNDATION
4 o i Y THE 1% ANNUAL CHANCE FLOOD
" X The 3% annusl thance fleod {100-yesr food), 880 known 35 the base fiood, is the fiood that has a
b z 1% chanon of being cqualnd or extentdrd n any pven yoac . The Special Ficor: Hazaed Ars i the
5 aren subject 15 fostkrg by e 1% anoual chance food, - Areas of Special Food Heeard inchide Zores
4 -ﬁ A AE, AH, ACI, AR, ATI W BRO VE The Baue Floce Elcwation I The sater-aifaes clovation of he
+ 1% annunl chance flaod. . )
feees L e ‘ ZONE A o Base Flood Bevatiors determinad,
¢ ZONE AE Baso Fieod Elevatieng determined
T ZIDKE AH Flaod fepths of 1 to 1 femt (usially srens of pondingl; Bese Flood Beuatons
Begh gl Sasl i drtnrniingd.
e 20KE AD Flaod dprs af 1t 3 Fret (sially shoot Fiow an skaping torain); avermge
depthe datermined, For areas of 2luvial fan fooding, velocities also :
j o - detmrmined.
;| - ZOME AR Special Fload Hasard Araas emarly protecied from e 1% annual chance
. | fiad by & food contrel system that was subsequerey deceriiea. Zone AR
Ieficans that the farmer flood control Syt w being restdned B0 provde
auk e probcten Iram e LT annual chance of e,
74 ZOME A9 Ara 10 be pretectid From 13 amusl thace fload by o Federsl flosd
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SPECIAL ALOOD HAZARD AREAS {SFHAS] SUBJECT TO INUNDATION
BY THE 1% ANNUAL CHANCE FLODD

The 3% annus thance fleod {100-vesr Hood), 350 known 35 the base flood, s the fiood that has a
1% channa of being cqualed or excended i any piven yeae . The Special Fipar Hazad Ares i the
area sulbject b0 fosthng by e 1% anoual chance Flood, - Argas of Special Food Heeard include Zones

‘ A, AE, AH, ACH AR, A0 3nd VE The Base Fiood Elewation IS The wanerairfacs clovation of he
] 1% annunl dhance flood. . :

‘ ZONE A o Base Flood Bevations determinad,

ZONE AE Base Flond Elcuations dorerningd

ZONE AH Flaod flepths af 1 to 1 feet (usualy sreds of pondng); Base Flaod Beuwstons

. deterniingd.

20ME 4D Flacd doprs af 11 3 Fret (Usually shoot A an shiping tevain)) average
depthe datermined, For areas of 2luvial fan fooding, velocities also :
detarmined.

ZOME AR Special Flond Hescard A Forrmarly protecied from the 1% anusl chiane
fiad by & food contrel system that was subsequerey deceriiea. Zone AR
Iieicabes that the farmer food control Syt s being retoned to. provide
probcten fram e LT annual chance or greater fiood.

ZOKE A Anga o e progected frin 1% amnuel dhirice food by 2 Pedersl flogd

0 500 1000 ProfRCinn systm anoer constructon; no Base Flood Bevations determined,
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- v e
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~ SPECIAL ALOOD HAZARD AREAS {SFHAS] SUBJECT TO INUNDATION
Y THE 1% ANNUAL CHANCE FLOOD

The 3% annus thance fleod {100-vesr Hood), 350 known 35 the base flood, s the fiood that has a
1% channa of being cqualed or excended i any piven yeae . The Special Fipar Hazad Ares i the
area sulbject b0 fosthng by e 1% anoual chance Flood, - Argas of Special Food Heeard include Zones

-J,. A, AE, AH, ATI, AR, A05 N Bn0 VE. The Eaue Fiood Elcvation |& T wer-simace clovation of e

1% annual dhance flaod.
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Route:

Section:
County:
Station:

Tllinois [ inteRsTATE MAJOR CULVERT (WC # 2) M§’STBIT1§>
Tollway WATERWAY INFORMATION TABLE e
A EXPERIENCE | Transpormtion
Tri-State Tollway (1-294) S.N. Exist: RCP 42" Computed by: EL Date: 7/20/2017
4223 S.N. Prop: RCP 42"
Cook Waterway: Storm System East of 1-294 Checked by: JC Date: 7/21/2017
1007+20
Drainage Area = 0.0079 sg. mi Existing Overtopping Elevation: 628.50 ft. @ Sta. 1010+65
5.07 ac Proposed Overtopping Elevation: 627.71 ft. @ Sta. 1010+15
Flood Frequency Discharge | Waterway Opening (sq. ft) Natural Head (ft) Headwater Elev. (ft)
Year (cfs) Existing Proposed H.W.E. Existing Proposed Existing Proposed
Ten-Year 10 15.10 7.70 7.70 624.09 0.00 0.00 624.09 624.09
Design 50 16.10 8.92 8.92 624.51 0.00 0.00 624.51 624.51
Base 100 17.00 9.49 9.49 624.67 0.00 0.00 624.67 624.67
OVT (E) >500-Yr - - - - - - - -
OVT (P) >500-Yr - - - - - - - -
Max. Calc. 500 18.00 10.47 10.47 624.79 0.00 0.00 624.79 624.79
10-Year Velocity through Existing Culvert = 1.68 fps
10-Year Velocity through Proposed Culvert = 1.67 fps
OVT = Overtopping Event
(E) Existing (P ) Proposed
DATUM: NAVD 88
ALL-TIME HW.E. & DATE: N/A
SCOPE OF WORK:
EXISTING CULVERT PROPOSED CULVERT
Bridge or Culvert Type: 42" RCP Culvert Type: 42" RCP
Cell Dimensions (W x H): Cell Dimensions (W x H):
# of span \ cells: 1 # of span \ cells: 1
Length: 224 Length: 232
U/S Flowline: 621.31 U/S Flowline: 621.31
D/S Flowline: 620.62 D/S Flowline: 620.61
Skew: 0 Skew: 0
Low EOP: 628.5 @ 1010+65 SB SIDE Low EOP: 627.71 @ 1010+15 SB SIDE

NOTES:

EXISTING DROPBOX

PROPOSED DROPBOX

Dimensions:
Drop:
Weir Elevation:

Dimensions:
Drop:
Weir Elevation:

Proposed Structure (Alt 8) Details are preliminary. Subject to Refinement in TSL stage.



WATERWAY INFORMATION TABLE BACK-UP CACULATIONS

Circular Culvert (42") under |-294 (@Station 1007+20)

Route: Tri-State Tollway (1-294) S.N. Exist: RCP 42"
Section: 4223 S.N. Prop: RCP 42"
County: Cook Waterway: Storm System East of 1-294
Station: 1007+20
Created Head Calculations
Existing Headwater| Proposed Created Head (ft) @ Approach
Flood . \W.E. N
00 Freq Natural H.W.E. (ff) Elev. (ft) Headwater Elev. (ft) Section
U/S Face of
Year structure/Approach UIS Face of Structure U/S Face of Structure Existing Proposed
section
10 624.09 624.09 624.09 0.00 0.00
Design 50 624.51 624.51 624.51 0.00 0.00
Base 100 624.67 624.67 624.67 0.00 0.00
Max. Calc. 500 624.79 624.79 624.79 0.00 0.00

(1) The natural highwater elevation is the water surface elevation at the upstream side of the crossing as modeled in the stream natural condition, without the structure.

Computed by: EL

Checked by: Jc

Date: 7/20/2017

Date: 7/21/2017

(2) The created head is calculated at the cross section upstream of the bridge/culvert which has the greatest difference between the natural and proposed conditions. This difference in elevation is then added to the Natural H.W.E. at the U/S face of the structure. This method
of calcuating created head is only required for bridges and some major culvert crossings. Also, the preferred created head should never be negative. Headwater elevations = The natural highwater elevation + the created head

Freeboard and Clearance Calculations

Low EOP Elevation (ft) Low Beam Elevation (ft) Freq. Headwater Elev. (ft) Freeboard (ft) Clearance (ft)
Existing | Proposed Existing Proposed Year Existing Proposed Existing Proposed Existing Proposed
628.50 [ 627.71 10 624.09 624.09 4.41 3.62

Low Road Station: Low Beam Station: 50 624.51 624.51 3.99 3.20
Existing Proposed Existing Proposed 100 624.67 624.67 3.83 3.04
1010+65 1010+15 500 624.79 624.79 3.71 2.92

(3) Low road elevation is calculated at the edge of pavement, and on the low side of the roadway.
(4) Freeboard is calculated from the 50 year design headwater elevation to the proposed low road elevation in the floodplain.
(5) Vertical clearance is calculated from the 50 year natural high water elevation to the proposed low chord (beam) bridge elevation (2 ft minimum requirement)

Waterway Opening Area Calculations

Flood Freq. Natural H.W.E. (ft) - U/S Face of Structure U/S Invert Elevation (ft) Depth of Water Box Culvert Size (ft x ft) Opening Area (ft?)
Year Existing Proposed Existing Proposed Existing Proposed Existing Proposed Existing Proposed

10 624.09 624.09 621.31 621.31 2.78 2.78 7.70 7.70

Design 50 624.51 624.51 621.31 621.31 3.20 3.20 8.92 8.92

Base 100 624.67 624.67 621.31 621.31 3.36 3.36 9.49 9.49

Max. Calc. 500 624.79 624.79 621.31 621.31 3.48 3.48 10.47 10.47

(6) The waterway opening area is computed using the NHWE at the U/S face of the culvert, and not the headwater elevation. The maximum opening area should be less or equal to the cross sectional area of the box culvert or
circular/elliptical pipe. If the culvert is embedded to meet permit requirements, the embedded depth should not be included in the opening area calculations.




Route:

Section:
County:
Station:

%’1}013’
Tollway

Tri-State Tollway (1-294)

1294

Cook

1231+53.

MAJOR CULVERT (WC # 14)
WATERWAY INFORMATION TABLE

S.N. Exist: CMP 54" (HDPE Lined Culvert Opening 40" )
S.N. Prop: RCP 54"
Waterway: Unnamed ditch tributary to Flagg Creek

“ex P.

Computed by: SB

Checked by:  KS

Drainage Area = 0.0671 sq. mi (42.97 acres) Existing Overtopping Elevation: 656.41 ft. @ Sta. 1233+09
Proposed Overtopping Elevation: 658.15 ft. @ Sta. 1233+00
Flood Frequency Discharge Waterway Opening (sg. ft) Natural Head (ft) Headwater Elev. (ft)
Year (cfs) Existing Proposed H.W.E. Existing Proposed Existing Proposed
Ten-Year 10 17 2 1 631.1 1.0 0.9 632.1 632.0
Design 50 35 9 12 633.2 0.6 0.2 633.9 633.5
Base 100 43 9 16 634.1 1.0 0.3 635.1 634.4
OVT (E) > 500 - Yr
OVT (P) >500 - Yr
Max. Calc. 500 80 9 16 635.3 3.8 1.4 639.1 636.7
10-Year Velocity through Existing Culvert = 5.54 fps
10-Year Velocity through Proposed Culvert = 5.18 fps
OVT = Overtopping Event
(E) Existing (P ) Proposed
DATUM: NAVD 88
ALL-TIME HW.E. & DATE: N/A

SCOPE OF WORK:

EXISTING CULVERT
Bridge or Culvert Type: CMP Circular Culvert
Cell Dimensions (W x H): Dia 54" (Lined Culvert Opening 40" )
1

# of span \ cells:
Length:

U/S Flowline:
D/S Flowline:

Skew:
Low EOP:

305

630.15

628.72

5

656.41

EXISTING DROPBOX

Dimensions:
Drop:
Weir Elevation:

NOTES:

N/A

N/A

N/A

PROPOSED CULVERT

Culvert Type: RCP Circular Culvert

Date:

Date:

Cell Dimensions (W x H): Dia 54"

# of span \ cells: 1

Length: 321

U/S Flowline: 630.23

D/S Flowline: 628.72

Skew: 5°

Low EOP: 658.15
PROPOSED DROPBOX

Dimensions: N/A

Drop: N/A

Weir Elevation: N/A

6/27/2017

6/27/2017



TL=H8T L+ <83.=< =.27#2. >,) . ,7.=< 2 ol
ex
.
1T #$ % & 'Q $%* + L) - - /0 10 +21
3 $ )
$ 4 5 6$$ , %% 37 - 8 ** 4 7 34 %- " /0 10 +21
$ 2 :2;
! &
.. #h & 1 ) *&
1 1
1S # $ ! C # $ " # s
$
e
. & - / » $ » $ e " ) *&
&
0
2+ /:222 /2 /i ++ 2+2 +<
1&" + /:: /::</ /i +/ + =
2 & 2++ /i 2: /2 /: + +:2
3% ++ /: /: + /:/1 11/ 2 :
2 7% 7*7 & $ 7 >3 & $ 7 ) L% 273 & L% %$7 .$ 3I$h $ 7 7 3
73 %7 % 33 % 73 3%) .27 =% 13 & 7377 7 * %> $3 - $7 8 M) ) %3S $ 7 %» $B S & $ TS W% 15 7 60 >3 3 7 . 7%>33 $3
%7 % % 2 %> -%  $ , L4 3& 3 $ = "7 )> %3 %7 %7 %$& - $* & ¥ % & $B7S 7*7 & $:73 %7 %
@ &
7 (H# $ 7 (2 :-# $ v # s $ $
#he " ) *& #he " ) *& + #he " ) *& #h & ) *& #he " ) *&
// 2 / <2 = = 2+ /: 2 /: ++ /2 = =
7 (8 9 7 (2 = 9 + /1:</ /i: 45 = =
#n& ) * & #n& " ) * & 2++ /1 2 /: 12 = =
2 113+ 2 11t = = ++ /: + /:/1 4 6
I # % & $ 33 % 7 % >)& , $ % $7 % >7 %
8 % 33 %> , 7 + % *$7 % & $ 7)) % % & $$7> % $
@ 3 3 $3 33 %> , 7 + $ 7*7 & $ 7)) % 37 % -, - %* & % >.,%, , ? . $
' C ;<* - &
1e"# s, $ > # $ 1*/7 §°° / <* ", $
+ #%& " 0 ) *& 0 #h& " ) *& #hE " ) *& #hE " ) *& #e " [ *&
2+ /:222 /:222 /:+2 /:+ + / +<< Q $$* + 2 1 21
168" + /:: /:: /:+2 /it D+l Q $$* + <1+ 2+
2 & 2++ /: 2: /2 /:+2 /:+ D < -+ Q $$* + <1+ 2 4+
3% ++ /: /: /:+2 /it 2 +/ Q $$* + <1+ 2+
/7 ) $%* 3.) % $*7 15 760 >3 >7 3& " $%w$ 77 % & 7, L, ) 8% 7 %- 7 3 3 $ >7 - 3 &
33 0 )3 1)) >7 3%& .= W%, ) ? 8T - %% )T 7T %S - $3BUST ) S 33 $



)

"-"-"‘exP.

" #$% & ($9%) * + %, - " ./ 0/*10
(
3 4 585+ % % 26 7)) 3 62 3%, 8 " .10/ *10
19:
" %), < ** 9=+ 1. 2 $'& (%) & $ .9 * > ? 19 @:*
(%'& (%) & $ . 1. > 7 19@ ek
7 % 7 = %2 " 26 ) 4 ($9) => 1% > ! % & >
A 2> $) % 14 ) (% $) (%
$A 1* 19 1. 9 * 1 ** on 9 *
" )% * 1. .99 * *1 9 9 *
- 1** 1. 9@ 19 *1 91 9
‘B cC* A
‘B cC* A
2 il * 1 9.7 *@ *9 9. @ 9.9
1*A B2 6) 9% & < 1@ >(
1*A B2 6)6 (% & < *@0 >(
B <'& (($) &$
$) (%
5 B'"@@
#Hit 14 D /
'74'8
E F 5#B 't " 5#B
-%) & ( 2 & & ( 2 &
"+$ $ 4! " #$% & '($9$) * "+$ $ 4!
G > ($H2 1 G > ($H2 1
#$)6 99l #$)6 |
57 $ @* 57 $ @ 0
7 s * 17 $
3 *J 3 *J
# 9 # o 1
E F"'-E "E
"+$ 3 / "+$ $ /
" ] ( /
4 & $ /




"To=H8" + <82.=< =.17#1. >,) . ,7.=< -7 -,,;eXP
1T #s % & 'Q $%* + L) - B " /0 10 +21
3 $ )
$ 4 5 6$$ , %% 37 - 8 ** 4 7 34 %- 9 " /0 10 +21
$ 2
1 &
. #whe "1 ) *&
1 1
1S # $ ! C # $ i # s
s $
e
. & - / » $ » $ e " ) *e
&
2+ /:2 /: +1 /: + ++< ++:
0&" + /1 ¢ /2 2 /: ++ + ++1
1& 2++ /: 1/ /: +/ /: </ + o+ +2+
2% ++ /:/+2 /:/ <+ /:/ 1 +1 + /
2 7% 7*7 & $ 7 >3 & $ 7 ) L. % 273 $ L% %$7 .$ 3I$h $ 7 7 3
73 %7 % 33 % 73 3$) L7 -%wB& 7377 7 * %»  $3 - $7°8 M) ) %3S $ 7 %» $B $ & $ TS W% 7 15 760 >3 >7 3 7 . 7%>33 $3
%7 % % 2 %> -%  $ , L4 3& 3 $ = "7 )> %3 %7 %7 %$& - $* & ¥ % & $B7S 7*7 & $:;73 %7 %
@ &
7 (H# $ 7 (1 - # $ v # s $ $
#he " ) *& #he " ) *& + #he " ) *& #he " ) *& #he " ) *&
/  + / 2/ = = 2+ /[ +1 /: + 2 2 = =
7 (8 9 7 (1 - 9 + /1 2 /1 ++ 3 4 = =
#Hh& - ) * & #H& T ) * & 2++ /1 +/ /1 </ 2< 2 i+ = =
2 <3+ 2 <3+t = = ++ /:/ <+ /:/ 1 453 56 =
I # % & $ 33 % o7 % >)& , $' % $7 % >7 %
8 % 33 %> , 7 + % *$7 % & $ 7)) % % & $$7 > % $
@ 3 3 $3 33 %> , 7 + $ 7*7 & $ 7)) % 37 % -, - %* & % >.,%, , ? )
. C ;<* - &
LR $ .- # $ 0*/ $ o / <t $
+ #hE " ) *& H#H& " ) *& #hE " ) *& #h& " ) *& #h& " [D *&
2+ /:2 /:2 / <+ /< 1 N 1 Q $$* + <1+ 2+
0&" + /1 /1 / <+ /<1 < // Q $%$* + <1+ 2+
18& 2++ /: 1/ /2 1/ / <+ /< 1 /1 / Q $$* + <1+ 2+
2% ++ /:/+2 /:/+2 / <+ /<1 11 11 Q $$* + <1+ 2+
/7 ) $%* 3.) % $*7 15 760 >3 >7 3& " $%w$ 77 % & 7, L, ) 8% 7 %- ? 7 3 3 $ >7 - 3
33 0 )3 1)) >7 3%& .- W%, ) ? > $ T LW %% )T 7T %S - $B3BUST ) S 33 $




[ %
- / 0!
1 2 / 33 1 -+l " # 4 %
) &*5((
% ,36 7 ) 8 9 ,3: .3 * = Y 8 5((
o1 ": 1.3 < ) 8 5((
/ / 9 L+ % +- 3 2 :!,,3 9 4 " . 4 .
= +. ,3 0 ! 42 ,3 0 ! ,3 0! "
)( )] Gl 8((& 8) ( 8 > ) & 8 > 8 >
% 3, &( )> ) > & > >* §) 8 &* ( & ( > 8 8)* 8 8)(
D 8& (>> * 88 (s ( ( 8 8>( 8 8*
+ % 3 - +1
T ! ,3 & =
=; 101 - 28(( =
@ + &((C 8 (8 8( D) « 8 C (@) 8 * 8 *>
(= A + - 3- ,3 "3 7 ) * I
(= A + - 3-0 "3 7 ) * N
%6 B@ 6A% >>
6CC @ 42 %6 8* ) + # )&
0 /2: %
D E B B 0O z0: % B B
=0 1,0 3 # "3 =
C E A4 )8r 6 1 1 .6# C E 4
H 06 H 06
C:2 6@ 8 ) Cz2 6@
$ 2 ( $ 2
cz2 :O0 8 * cz2 :0
- ,3 1 B P o# + Lt o+
01! " + 6 > % ! #) + 3

& o*

& o
3 1,0 3 #
F>6 1 1 .6#

)

8 (8)

Q

8



2*3-42*" 5 641*3653* 7- * 8#/ * #7*365 -,t.j;eXP
[ $ %
+ ., - . / 0!
1 2 / 33 1 -+l # 4 %
) &*5((
9 %" ,
! 5 91211 ¢ -, 9 : - 1y / +, 9 = - 14 et %9 %&
#Ho%h & F+ % #H0%h & | #Ho%h & *++ %
% - L% o - R (’()%|) # o - % - 7/ o+
(@) () (@) ' (@) (O]
) ( 6 7 6 6 7 6 ( 6 7 6 7 ) (&
0, &( 6 &* 6 &* 6 6)* 66) 6 6)( 66) (& (7
j NG 66 66 6 6 67( 667 6 6* 6 6*6 (6 ( (
1.1 W &(( 6 * 6* 6 6 * 6 * & 6 *7 6 *7* ( )
) - -3- 8 - + 8 - -+ ,3 9 - +
-+ " + o+ - e g - + - #"3'+ 8 - + , 8 -, - 42 - It L+ - +
- -+ 34 - s # "3 ¢ +8 +  ,3 = 9-1 i - - 8 # ,3 8 4 8 > -
-3- 8 5 - + -
% %" ,
7 - -6/- i 7 <- i ! 9 1 g i % &
- [ 7 + . / + ., - -, / + - / + ., - / +
6 * G D) | 6 (6) ) ( 6 7 6 7 787 78&( ( 6 *7
7 -4 7 - < E &( 6 6)* 6 6)( HI( 6 6* &)
-, / o+, -, / o+, ) 6 67( 6 6* & 6% && 6)) 7*
) 6 5(C ) 6 5(C ) &*5(( ) &5(( &((C 6 * 6 *7 ! **
? "8, 4o+ : "3 .18 9, - -
Jo# T e+, - & to3,- 8 [ S . - "
& @ + + S+ . - &( -3- -1 -t "3 8
2 I > 6+ > %" ,
| 5 - gz!z;-.;ﬁ&' #% - - 0+ 12 ner ~
" - / +, - / +, - / +, - / +,
)( 6 7 6 7 6 ) 6 ) 6 6 6((& 6) (
0, &( 6 &* 6 &* 6 ) 6 ) ) 6( )) 6( 78& 7 7= &)
s D((C 66 66 6 ) 6 ) ) ) (@i *
1.1 W &(( 6 * 6 * 6 ) 6 ) D) )ED) )6 6(C DO
MO I "+ .3
- 3" #
6 - 1,.,3 ,3 - 42 - -+ 8 - - 8 - 1,.,3 -ty -+ +
- # + 8 + o+ 1+ 1 -+ 8 #oo ! ; v- o - - # o+ - .3 + o+

'O
'O



<< >3 ;

-7

2

< < < <
I I | I
! wlolofolx ok ! ©ololx fx [x |x |x ! ©o|B|ololx [©o]x ! Ok 1% I~ =S~
N N[ N N N N N N[ N [ N N A e e e e e N N[ N N N N
a N I 7 I 7 N N N a N N7 7 I 7 N N N N N | a N N 7 I 7 N N N
NI NI NI NI
N N N N
n n n n
~ 3 | % |~~[~ 3| |~ [~ |gf~| | A~{~
+ R I o R N 7 + R I o R N 7 + S R 7 R R + R I o o N 7
N N N N
n n n n
O~ AN A ~ A~ o3| |© ~(NMM A Ffofx ~ o[
~ N N A N A N ~ N N A N A N " N N | | | | ~ N N A N A N
I I | I
N o+ H=lalal s N+ | © ~[ |~ N o+ o| Ir~| |o N+ =AM U el
~ N~~~ lalala AN N - N N~~~
n n ©|o|o|o|o|o|o n % |¥ |x |o|o|o|© n [~ % | %
N N N N
_)**7&( _& ~\| 3 ~ ¥ |© ~ ] Ll O 3
- A ~ - 3 ~~ - ]~ - ~~
. . wlv|lv|v|v|v|© . * [x |¥ [©|o|o|© . Dl Dl el Il el R £ 0
I 26666666 I 26666666 | ©|o|o|o|o|o|o I 26666666
1|2 sl |~ NAle VRN % | | | lo]o|2|2|x o
. ~|©|©o|g|3 . I e A I I R B ~|©|©]|d . A I I e
N 2666&&&& . ©|o|o|o|o|o|o 27******
[i=] lle] o] {le] [} {lo} [{o} [i=] lle] o] {{e} [} {lo} [{o} (] [le] [{e] [{e] [{o] [le} K{o] [i=] lle] o] {{e] [} {lo} [Uo}
n n n n
3|~ - 3|~ - B\~ - 3|~ -
- (&&MMM <= (&&MMM (&&%MM = (&&MMM
©o ©o - ©o ©o - ©o © ©o ©o -
J2[R|o ¥ |0 J2[Rlo ¥ |0 LIRlo|L¥ [0 A21R o [S¥ e
~" ~[e A~ ~" ~[e A~ ~"|~|©e A ~"~[e A~
< C < C & < \®




LI #$ Hh& - C ) ) *
-3 "
. - L0 % % C +1 1+. %& 23 C ) ) *
* 455
¢ ,6 7 8 5 9# ,6 23 $$,6 ; 5 <5 0 = * 4>>
- $ %=z $$,6 ; 5" > I = * 4
? % ? 9 ,+ (C +1 6 :$,,6 90 3 % 0 3 % ;0
@ +0 ,6 - $ % 37 ,6 - $ % ,6 - %$ %
, @ * < <* 5<* > 5<> 5<* >
(_6, " < " 5<> " < 5<> 5<> "
<5* "> 5<> 5< < 5<>
: B" @
: - B" @
C + " " e * 5< 5 * 5 < 5< ¥
@ 1 61 ,6 ;8 5> 0%
@ A 61 - % ;8 5> 0%
A 8:; $%$,6 ; ,
6 - - $ %
(7 DC TA(>>
722 C 3/ E (7 b * I+ & "
- I/ "
1 F D2A - -z (C D2A
%6 H $ ,t ; $ ,t H s
(#, ., /7 3 (& "3 (#, ., /7 3 (& / " 3
G0$ ,H+ G0 $ ,H+
2,61 5 << 2,61 <<
D) ? ., 5<" 5" D) ? 5<" <
oz . 5< (O 5< >
2 - 5 <5 2 z 5" >
1 FC - -1 - - (CC == =:1!
(# ., , )) #, 5)
Cs 2) Cs »)
7/ HE ») 7/ ; 5)
H -$ % + 7 > $ #, &l + 0, #, 6



";>(6%;/ %':-64;>:%>; 5C ; ?20- ; 05;>:% 739
" exp.
P #$ %e& - C ) )
+ o, -3 e
, . Ve - 0% %CH 1+ %& 23 C ) )
, * 455
& 2 *
. " % &7 3( C* o+ -
# & $
) & . C8) |& . (%) )
o "2 )
o "2 )* 2 o "2 ) 2 . .
/ $ 3 2 C + -
56 *5 56 * 56* 7 "
>+ " 567 " 567 7" 567 " 6 6
* 567 7" 56 " 567 7*
4 5 28 " 56 5 5 56 5" 5* 6
1 191 1 0+ H . 18 H#H % 01 + 9 #B %, 1 # . +,% < 1 +
1+ 1 % o+ % 1 + + , % # 01 &%)+ ; 1+411 19 %0 L+ & .1, HS S %t L% 1 %0 + H .01, W% 1 3/ 1 )0+ 01 1 #
% 0+ + .9+ %1 , = %0 & %9 e o#OH#L o+ 4 9 8 <180 Ht %1 %1 %,; & ,9 ; 3 % H . A1, 191 H .41+ %1 %
" 2 2 *
5 , (- ( ) 5, 8 ) # , C ) " ) 2
> + E— C* + — 7 (- + E— =+ E— I E—
565 5" 7 8 8 56% * 56* 7 " 5* 7 > 8 8
5,6 7 5, 8 7 " 567 7" 567 " s s 8 8
C* + = C* + - 56 567 7% 6 * 8 8
* 477 >4 8 8 " 5 56 5" 313 1533 8 8
62 % e % 1 %9 085 # < %, 1 % 01 %
> & %o+ 4+ %0 #1 % 9,1 % ;. 18 % % % 3, , 10 u$ ,
S L B R , 191 ;. 18 S %+l %& HE&W 5, (#,HH# = #H,
- ., 9:. + 3 2 *
. " % &"s¢) o1 "2 _
5 : ¢ : o ¢ ) <) =) : )
/ ( * 4 - * 3% ( * 4 - * ( * 4 _ * ( * 4 - . * ( * I
56* 5 56* *5 56" 5" 56" 6 76 / "3 7 3 6 655
* ¥ 56* 5 567 " 56" 5" 56" 6 "7 7 3 7 3 6 7 "5
56* 7* 567 7" 56" 5" 56" 6 7 3 7 3 "7
4 5 2 567 " 56 5 56" 5" 56" 6 75 65 7 3 7 3 - *6 7
5 1 $,,9 +H#S % ,91 3/ 1 1) 0+ 01+ ; < %, 11 % . L # #H#S,,9 1 %8 = 1+ + o, 11 & ;
+4 ) $+ $$ 01 + HEWH % # S # = #, <1 HUWUWSL L %, & ,+ %%,1 $,,9 ++




" (6 88 9> 2
/
% (Gl — C* % %
@*2 - C - C - 6" (@~ (
*6 5 " 5 " 5 "
* 5 " 5 " 5 "
5*" 5 " 5 " 5 "
5" 5 " 5 " 5 "
5" 5 " 5 " 5 "
56 5 " 5 " 5 "
"7 567 "6 567 "6 567 "6
"77 5B 567 " 567 " 567 "
"6 6B 567 567 567
"'55 "7 56* 57 56* 56* 7 6 5
"5 768 6% * 56* " 567 6 6 *
" * 6758 6> *" 56* 5 567 * 5
"6 * B 56* *5 56* * 56* 7 " 5
"7 6 56* *7 56* 7
"7" 5 6* *7 56*
" 56* 5 56* *
67" *")+
/
- - - 6 (@~ (
*6 56 56 56
* 56 56 56
5*" 56 56 56
5" 56 56 56
5" 56 56 56
56 5 6 56 56
"7 567 *7 567 *7 567 *7
"77 5B 567 ** 567 ** 567 **
"6 6B 567 567 7 567 7
"'55 "7 567 " 567 7 567 7 65 65
"5 768 567 7 567 76 567 7 6" 65
" * 6758 567 567 7 567 7 6" 6"
"6 * B 567 " 567 7" 567 " 6 6 6
"7 6 567 " 567 75 6
"7" 5 567 "6 567 75 66
" 56* 5 567 7"
67" ")+
/
i < E % Sl "
- - - 6 (@~ (
*6 56 56 56
* 56 " 56 5 56 "
5*" 56 " 56 5 56 "
5" 56 " 56 56 "
5" 56 " 56 " 56 "
56 56 " 56 " 56 "
"7 567 * 567 * 567 *
"77 5B 567 5 56 567 5
"6 6B 567 56 66 56 6 67 6
"'55 "7 567 * 56 56 6 6
"5 768 567 7 56 6 56
" * 6758 567 76 56 56 6
"6 * B 567 7" 56 " 567 7* 67
"7 6 567 75 56 5
" 7" 5 567 75 56 5
" 6% 7* 567 7" 7

67" * ) 3




% (el - - C* % - %

@*2 ¢ ¢ i ¢ 6" (@~ (
*6 56" 56" 56"6 6

* 56" 565 565 6

S 56" 565 565 6

5 56" 565 565 6

5 " 56" 565 565 6

56 56"7 565 565 6

paee 56 7 5 - 5 ** "5
7758 56 " 5 6 5 7" 5"
k6 68 56 *7 5 6 5 5 *
55 "7 56 "7 5 * 5 5 " 7
"5 768 56 5 5 7 5 57 " 7
" 6758 56 5 5 5 57
6w+ B 56 5 5 56 5" 5* 5 5
"7 6 56 56 5 55
775 56 5 5 6 55

m 567 " 56 7 6

67" %)t




[ #$ n& -~ C ) ) *+
- $ [
/ (o] 1 % (.2 2,/ %& 34 C ) ) *+
*15
( -67 8 9 # -6 ;< $%$-6 < - 1 > *+511
- $ %< $$-6 < - 1 + = > 5**
?2 % ? -,  ,2 6 (0] ;6 --6 = 4 % = 4 % < =
@ .° -6 - % 40 -6 - % -6 - %
-@ * + * * 1+ *1 *1 19* 19*
C_6- * + * 19 * * 199 199
** + 1 * * 1 1
ZA B ** @
A . B ** @
C s *x 9 1 * * 1 1
*@ 62 -6 + =$
*@ 62. $ % + -$
;A 8 ;< $$-6 < -
-6 R
(7 bC 7AC 99
733 C 40 E (7 1 5., &
- :?20; °
- F D3A . s.: ( D3A
%6 < $ -, < < $ -, < - -
(#- - O 4 _$ 10 14 (#- - O 4 _$ 10 14
G :=$ -, G =% -,
3 -62 ! 3 -62
D) ? - 11 D) ? - 11
Q? - 1 QO ? - 1
/ - / _
3 5 - 1 3 ;- 1
FC -5 - G-
(# - - -) # - - -)
Cs -) (@R -)
o < - -) (o) < - -)
; B 79 ( $ #- &, -#- - 3 6



=7 (7. %'6:37 6% 7 9(C 7 =/- 7 /97 &%
[ #E %& - ) * o+
. - .8 [
- / o 1% (,2 2.,/ %& 34 C ) * o+
- *15
1 &
“ “ Cc* +& - *
0 - &
# % &=s¢ ) C$) & . C 9 C )
) /0 "13)* 1 N0t ) 1 0t ) 1 o+ .
* 1+ * 1+ 1+ + * * 4
2 %+ * 16 16+6 166" * 1 * 6
= — 1 1 1 — -
3§ 1 * 1 1 1 * 4 * x
2 - 282 - 2 - 2 $ # % 2 -8 #H#% W-2 #H - =% =< 2 2
2, w2 % ., , % 2 . - H 12 &%8), 2,22 28 % - & -2 - %% $ %, -% - 2 % . - 2 - W% 2 40 2 9) ¢ 2 2 #
2% :, -8, %2 % - = % & %8 =% HOH H -8 7 <2 % %, w2 % 2 %- & -8 4 % - A2 - 282 ; -52 %2 %
"8 1 1 *
9 .(6-( ) 9. =<=(C ) ) & C $) "8 )
C~ + [ - = T [ — i (- =+ E— - =+ R s —
1 [ 1+ 7 [ 7 * 1+ 1+ + 11 1* 7 7
9 ,: ; 9., < ; * 1 6+6 1 66* S $44 7 7
C* o+ . % C* o+ - % e 1 1 R % 7 7
*+511 5** 7 7 * 1 1 S S 7 7
3 % o3 -, ., % 2 %8 :$;#H-< % -2 % 2 %
> & % , ., % #2 * % 8-2 % ;- 2% % % % ;3 --2 %$ -
2, - ., % #2 * - 282 ;- 2% % % 2 %& H&U ;- I H-#H # -
= , 56 +7 1 *
" " % &=s¢) N 1) 1 /0 C ) 2 > )~ ) ) 6 +7
B (*+ — * (*+ — * (*+ — * (* — * (* *
* 1+ * 1+ * 11 * 11 * * 66 04 o4 * *
2 %+ * 16 16 11 * 11 * x o4 o4 *
* ** 1 1 11 * 11 04 04
3§ 1 ok 1 1 11 * 11 + +* o014 104
12 $--8 ,#S % -82 40 2.9 1, 12,5 < -%- 22 % ;- 2 # H## $--8 2 %e& = , - .
,.) %, 8% 2, ; HE W% B S M = H# - <2 HEUWE U2 2 %- & -, W%h-2 $--8 . -




-
(9 << 5
% - :
o
@*1 " C —
++1 - ( -
e = C* %
+ 1+ 1 x> = ; :
1 — C B -
+ = * : - * ke * ke - ( (@ (
= 161 = =
- 161 =
2 =t 16 + 1 - . -
*
1 1+ e < - * -
* 1 1 16*6 o : = -
+
* 1 * 16*+ T . - -
+ *
= T I - * .
1+ + =
- *x
* .
%
@*1 " C —
++1 1 11 — _
- *
+ 1+ T : : : :
m - . - 1 11 * —
- : Kk * ke - ( (@- (
g 1 - .
i L -
+ 16 6 e : - * :
*
: 16 1 . : -
- 16 6 .
* 16 e - :
*
* : T Lo ¢ - * *x
*
), 3 = < = :
166 * 1 . —
* 6 .
%
@*1 " C —
++1 1 6 — _
- *
+ 1+ 1 1 : : : : : :
1 1 B -
++ 1 6 ; — = - - = (
16 T * :
- 1 ++ .
+ - - .
1 T *
1 - - .
1 6 — *
* - - .
1 T *
* s - .
- 1 1+ .
), 3 - * =
L *
- .
* *
.
%
@*1 " C —
++1 - ( -
e = C* %
+ 1+ 1 : - T :
1++ 1 1 I = * i
16 — = :
- : 1 1 .
+ 1 6 : : * * :
1 1 : 1 * :
* 1 - : = * * :
* 1 : - * * :
), 3 - - * * :
L *
- *x
* *
.




s
ol

“exp

! tHO$% & " C
/ # !
0 1 2.. " $$ -3 % 4 55 0 3-0%% - C
,6678!
C 59 ++ 61 I+ 6 - 5b<= ##.5 = )7+ > 2?2 ,66)8
/ #  $<= #.5 = . ) > 2 ,66 8++
4 3 4 ; .- ( -3 5 1 <# ..5 ;> @ $ > @ $ =
A -> 5 / # $ @1 5 |/ # 8 .5 / #  $
A .t 1" 6 6 ) + D) D) ) .7 ) . 7
C 5 T+ 76 ) + ) D) ) . )
, , ! ! ) +1 , s ) )
<B Cl++ A
<B 7/ Cl++ A
& - 1++ ] 6 6 ) 6, + + ) 6 ) 6
,+A B - 3 53 5 = )6, >t
,+A B - 3 53/ # $ = )6, St
<B <= ##.5 =
5 / /7 # $
9 2& OB( 77
9D & @1 E (9 ) 66 <- % , !
</ <41< *
F 2DB / </< ( 2DB
$5 = # .- = = # .=
¢r. . 1 o 1 '@ (. .1 @ 1 '@
G > # .H- s G > # .H- s
D .53 677 D .53 677
2t 4 . )6 76 2t 4 . )6 76
¢ 4 . )6 I+ ¢ 4 . )6 I+
0 - 0 -
D </ D)7 + D </ )
F( </ < / </< (( </ <
. . . .
C # - C # -
1 = . A 1 = . A




%1>&8%1- # <851><#>1

7& 1 7?7 .+ 1 71><#

"’-’*"exp

! H$% - C *
- / # !
0 1 2 $$ -3 % 4 55 0 3-08% C *
,6678!1
$ 0 (
" & (D) * + (
! # $'%'& P s ~ & $ &
0
o /a,, 02 |./ 0 °* 0 AN] 0
- €0 & () r
3
.+ )+, ) .7, ) .7, )+ Dk
4 0O '+ ) + + ) +! ) +! D! DL
C ++ ) + 1+ ) 6! ) 6! 7! 7!
5 " 0 T++ ) 6+7 ) 6 ) 6 +7) +7)
3 353 < 3 - < 3 # $ 3 - 5 $ $.3 - .8 3 3 -
3 - $3 $ - - $ 3 - - . # 3 % $5 *- < 3-33 35 $5 - % -3 . $# # $- .8 3 $; - < . 3. %% 3 . - 53 3 3
$ .- - .5- $3 % > $; % %5 .$ b= < - 5 9 3 # $- $3 $3 $.< % 5 < 1§ < . B3 353 < .83 - $3 %
@ 0 0 (
7 *&<+& 7 * & ! $ * & @
& () + ( & () + ( - & () + ( & () + . ( & ( + 5, (
)7 + ) 9 9 ) .7 ) .7, )6 9 9
7 *8 9 7 > B 9 1+ ) +! EY 3 6 9 9
& () + L. ( & () + . ( e ) 6! ) 6! 17 ) ! 9 9
,66)8 ,66 8++ 9 9 1++ ) 6 ) 6 " 3 3 9 9
6 ? $ < - - $ 3 $5 # < $ .3 $ 3 $
4 % $ - - $; "3 I+ $ 5.3 % < 3 ## S $ < . .3, $#
e - - - - - 8 3 1+ 353 < 3 #H# S -38% THE < >
% * <, )1 0 (
' # W' . 0 0 / & 4,2°'% < 1
- & () 3 + . C 3 & () + . C & () + . C & ( - C & ( » (
.+ )+, )+, )6 76 )6 76 +67 + 67 1 1 ) )
4 O 1+ ) + + ) + + )6 76 )6 76 +1 +1 1 ! 1 ! 6
[¢ L+t ) +1+ ) +1+ )6 76 )6 76 +) +) 1 ! 1 ! ) )
5 " 0 T++ ) 6+7 ) 6+7 )6 76 )6 76 6 1 6 1 1 1 ] ]
) 3 # ..5 -4 $ .53 :1 32 ;- ;3-<:.%. 33§ < . 3™t g5 3 $% > 3 - ;3 % <
- - Y # - ## ;3 - < h$ES Co# T > =3 "h$s$s#3 3 $. % .- $$.3 #..5 - -




"™ #$ % & - *) +
/
0 v ## -3 % 4 55 0 3-0#% & - *) +
,6 (78
- ~ 5 9 +x ] 5 <= 5 = (( 6 > 2?2 ,6 7++
/ #<= 5 = (C* > 2 ,6 878+
4 # 4 ; .- = -835 ..5 ;> @ > @ # -
A -> /' # @1 5 / # .5 L #
LA L+ ,8* 6 * + + ++ (6 (6
" 5. 8+ 6 G G (@ ++ ++ (@ .*
L+ ( ( ( + + (6 (6
<B C8++ A
<B 7/ C8++ A
% - 8++ ( ( ( ( 2 (G (e
,+A B - 3 53 5 = 6 '
,+A B - 3 53/ # = 6 "
<B :<= "™.5 =
5 / 7/ #
"9 2% 9B~
9D % @21 E "9 ( <- , 8
</ <41< &
F 2DB / </< " 2DB
#5 = " - = = .-
. 1 @ 1 @ R 1 @ 1 @
G > - 5 G > - 5
D .53 * D .53 6,6
2) 4 6 2) 4 6+
4. (66 , 4. (66
0 . 0 -
D </ (s D </ >
F" </ < / </< """ </ <
" .) "1 -)
. 0 - )
1 = .) 1 = -)
< /7’ # - 9 - ! $l - >, 1 D 5



%16&7%1- # 874168#61 9& 1 :- .+ 1 _9168# -,:.’_';eXP
1#g & - 0 * +,*
- / '
0 1 2.,V ## -3 $ 4 55 0 3-0#$ - 0 * +,*
,6 (78
$ 0 (
. oo b & () + . (
1 # $'%'& s ~ & s = g $ &
o0
- ( 0 /1,, 02 -0 0 o 0 & () + ., (
(o
L+ (6 (8 (6 (6 6 + ++ + 4+
3 O 8+ ,* (,** (., + ++ + 4+
C s+ C (6 (6, + +6(
4 0 8++ C ™ G, , . ( ,
3 353 3 < - H - 3 T # <3 - 5 v # #.3 L] - # 3 3 -
3 - #3 # - - # 3 - - . 1 <3 $#5)- ; 3-33 3 5 #« - % - HY #- - 3 #« - .3 ## 3 i 2) <- <3 3 1
3# <- - 5- #3 # > #< $ #5 Hor N - - 59 =3 "« #- #3 # 3 # $ 5 3 # H . e 353 H .73 - #3
; 0 0
9 *~&8+& 9 * <& 1 $ * & 0
& () |+ .¢ & () [+ .¢( - & () + L ( & ( + & () . (
( (6 [ C(* 9 [ 9 L+ (6 (6 6 * *8 9 9
9 *7 : 9> = 8+ . ** ¢ . " 9 9
& () + . ( & () + . ( e (6 (6, 6 ( 6* 9 9
6 7++ ,6 878+ 9 9 8++ C(+ [d& 5 5" 9 9
6 A # - - # 3 #5 << # .3 # <3 #
4 $ # - -  #< 13 8+ # 5.3 # 3 # #0;  ..3 < #
8B - - - - - #< 13 8+ 353 3"t o# 3 #$ 1S$H o>
% * >8, )1 0
K # %" /I 0 0 / 3,2 '% 8, )1
- & () 5 + . C & () + 5 C & () + . C & ( + . C C ¢
.t € (8 6 (8 [ 6 88, 8 8 1 1 + 6 (+
30 8+ . * .* (G G *( *8 1 1 G ¢ C
( L+t ( ( (6 (6 ( ( 1 1 ( ++ ( ++
4 0 8++ ( ( (6 (6 L+ ** Lt *, 1 1 ( ++ ( ++
( 3 .5 - 1" # 53 =1 32 <- <3 -; = #. 33 ;.31 11 .5 #$ > 3 - <3 $
-- ) - <3 - IS U "0 > 0 =3 IS #### "3 3 #. -##.3 " .5 - -




VA % && TS O *+ . - AL
) . &%)
2 411 ( ** 05 + 6 77 2 502 *+ 8 - AL
&H#9":; < ;8
— 17 = 7" > ( 1720 ))ir @ 1 &9 P B
Yy *26 )17 @ 1| *&"9 =
6 * 6 > 10 - 05 7 ?) 117 > A 1 A T = @ A
c ol 17 y = 13 17 y ~* 17 y =
1C &/ &;" 3/ “# / /& “H#O# “#
- 71 i/ #9 " "/ " &# / /# & &
. &// 9 " " - /# /# - T
2D E;// C
2D E;// C
0 ;// 9 " B - /& /& - -
&/ C D 0 5 75 17 @ = " 1))
&/C D 0 5 75 ) * @ = 5
?D =720 N7 @1
17 )y *
- 4 D- 99
FF 13 G - " & 2?0 + ;
? ?637? 8
% H 4FD ? ? - 4FD
, *7 @ ) 05 0] @ ) 10 5 @
-C1 1 3 ! &3 "# 1 -1 1 3 1 &§3 11
1 4) 110 & 1 4) 10 &
F 175 3 /8 F 175 /8
4. 6 1 “# 9" 4. 6 1 “# 9"
-6 1 # 0" -6 1 % 9"
2 1 2 1
F o2 "9 F o2 T &9
% H- ? ,?% ?7? —-= 72 .,?2%
-C1 1 1 -C1 1 1
- 1 - 1.
3 @ 1 1 3 @ 1 1.
? y * 0 9 - )y (1 H0 M1 C11 F 7



"3 ( T3/ %N'< 63 <% 3 8(C 3 ?0- 3 083 <% *~

! Fex .

$ % [ ¢
) $
*# +% ,%# it N B T T (S 417 K § S Tt 2 % [ ¢
% * 3 456716°5 8
& 2 *
. C* o+ - .
9 &
# % &= ) & i C $) & . Cs) C $)
o "2 )
o "2 ) "
y * 2*213__ 24 2 01 2 ) 2 C* + _ -
§ 5
( 9 5 9 976 ( (€€
*+ 5( 6 "9 6 5 6 56 ( (5
(¢ 6" 6" ( 6" ( C
6 § 2 5(( 66 66 66 66 66 «( (C
;<80 M% W.1.,% 0% * . L% W) 0% *% . % T =) *1% 1o > %o*% W) KL KT, - )
;B ) W LW )W) M6 1% . ) ) * (/2R TR Y RS VL VS N T ES S SR Lo | P)y*L % 8. M= *) x| %ok kLl % W 4+ % . —f %) = ) 8.
To=)w) % *1) % 1. %! *H > LIEE N %W )0 ) *1 0 T7. = 1)y % 1.o%r o o> "ox 1% %Y, % 0% * C8. *% %.1.,% 0% *4 . ) % V. %
11 @ 2 2 *
8 , (==( ) 8 , : ) # & C $) @ ) 2 )
* + | _ * > + _ * / > + [ * + _ * C* + _ *
6 3 [ 6 3 ( 9 96 "6 " 56
8 , 9 8 , - 9 5( 6 5 6 56 5% 5§
> + - * o+ - « 6" ( 6" (9" :(35
5(( 66 66 66 66 738 78
;<@ ., %Y 0 % * D)%) ®% Y% . 11 = % FIH*L o* o0, o= %1, %
</ "% )U) B 1= S 5(#E®D T 1*FL %% 0% * R 1o, %Y 0 % ** )1 %>
KA YK B %*) )W) B 1= CB5CHED M OW.1.,% 0 % * . PO L)L Ut <t L (% *pte x > *¢
- ” <. +3 2 *
Y - o
# % &$ $($2) 701 2 ) ol - C ) L4y > ) - +3 )
/ (* + 5 - = 5 [ - .= [ - .= (> +324 [- _~* [ -
( 9 5 9 3 "3 "3 "3 ;< ;< R 2 ;< 5("6 5( 63
>+ 5( 6 "9 6 53 "3 "3 36" 3 ;< ;< R 2 D < ¢ 9 3
* [(¢ 6" 6" " "3 "3 9 5( 95 ;< ;< s ;< ¢ " ((C
6 § 2 5(( 66 66 6 "3 "3 5( 56 ;< ;< s < “( "
;<8 L% L% 1% % ) | I A + % . o=t ) =L )0 Twr* L %IL% 0 % * 8. % *FL% % oo 1T > 00 ) ) W% % = . " )0
)) e m Y% = . )0 ST > L AP VI I T | L VI B B **1 0% %)H) B *




(8 ; & *7
51/
AT* 2 %'( ('*( = C (% - T U
69 976 9 ( 96 « ( :((
6 " 9" 9 6 9°3 [ (&4 HE(
5 9~ 9 96 [d€ « :((
C 95 9 9 (@3 C HE(
D
51/
% = - - * _
AT* 2 " C - C " C T . [QECIIN¢
69 6 6 59 6 63 C (5 :(
6 " 6 6 6 6 5 5 [ :(
5 6 9 6 5 6 56 [& 5 (
C 6 "9 6 55 6 66 [& (5 :(
D
551/
% [ Gl - - * 70 _ 9
AT* 2 " C - C N (% T [GE G ¢
69 6" "9 6" " 6" 56 ( 5 (3
6 ° 6" 6( 6" * 6" 6 (&N (& HEE
5 6" 3 6" ( 6" (& 6 (@
C 6" 6" ( 6" ( 5 (@3
D
551/
% [ Ged B * -
AT* 2 ¢ i ¢ i . QRGN ¢
69 66 66 " 66 ** 5 5 [€(
6 " 66 6( 66 65 66 65 [dG [dG ((C
5 66 3 66 66 66 6 « G :((
C 66 66 6" 66 6" [dG [dG ((C




1% $% &
- #
1 7/ 0 111 12 +. $% 3
( 4
= ,15 6 77 8° ,19:  #,1 0 : < ( *4
- # $9: ##,1 = |, = @
o $ -, 08 ,+ 21| 7/ o# ,,1 8: 3 $ - 3 3 e
> + 1 - # $ 3/ ,1 - # 3 ,1 - #
( 7 s * ( 7 7 7 7
t 1, *( (@¢ 7 7 C
(¢ ( :
+ T 1,12+
9: # L1 ? >
9: #-#  $ ? >
@ '+ * * ( 7 (
(> A + 2 12 ,1 $1 6 (( #
(> A + 2 12-# $ $1 6 ( ; E
"5 B@ 5A" ;;
5(C @ 3/ "5 (9+ % (
19- 90/9 &
D E B! B - 9-9 - B! B
>- 7 #,7TF-111% % $1 >-
cC E3 CG=+ =+ % ", 1218 cC ES3
H -5 7 H -5
9/ 5@ c9/ 5@
& / 1 & /
o/ 9- ; cos 9-
9 1% $1 $ b b= % $+ % 2 + I
- # $% %1 S " b= % $ ,8+ .t o+
-# $ o+ 5 , ;o # o, % o+ =, ", , C 1

1

)

)
#, FF-111$
ch g o

(

7*

% $1
1218



O*>_79*1

572*>5; >* 6.

* ?"0 * ""6*>5;

“ex P.

"o#1$ % | & "( )* +
./ 0 ( 1"#1$ % |
& / & 2 3 44& 1 &5 .1)* 6
/ 17
< $& ,
< Ft
;& <90 % /, < 4 [) 0O+, < 4 - 4
0% b *++ $ 0% % - " 8 b |+ $ L8
' es & L8 es 8 ** $'()’$— i g8 " v 0+,
() O - () () O -
! $ " "$ $ $ "$ "$ $
1, [ "l 1S [ "l "l $
R 1 - H# "1
2/ $ - 1 # $ 1 $
1 5/ 545 / 5 9 / 5 ( = /95 . /4 ") )/5 -/ ./ /, 5 5
5 . )5 ) . > 5 ( 5 . 15D/ 58 1. 95 *)4,. 5)8 /. / : [/ 57/7)) 5 62 58 1. 95 - 5)
9. . /4. Y5 ) /< )Y *)Ha o/ < : /4 @ ;5 (Y ). )5 )5 )/ : */4 : 6 ) : /A5 / 545 /75
)5 )
= $ $& ,
6 4 .50 . & 64 3. [ < 4 = [ [
-/, | ¥, _/, [ o +, 1 7, o + , -/, o + , _/, ¥,
T # - - [ s ] °$ I -$ #h $ -
6 47 8 64 3 8 1S "l -
./, | + -/, [ o+, ! R " $# $3% !
v 7 | 17 v 7 [ [ ! $ v - [ #
$ = D / .. ) 5 )4 9(:"/;/N /5 ) 95 )
3 * ) .. )y -5 ) 4/5 ) : / C C ) b} /7/75% )/
> /. .. D)y -s / 545 / 5C(C ) B5)Y=* ==*)H / 9/ <"
o 4 -5+ > $& s
5 & <9 . % y$
PPy 3 3 1+ %9 S5+ %
1 ./ 0 + ./, 0 _+ ./, 0+, ./, 0 +
1 $ "$ '$ "$ - " #1 # 1
1, [ Ty "$ 'S 1 1 -1
, ! "$ "$ ! !
2 $ "$ "$ ! - -
34
&h 4, % -7 5+ *
&h 4, % o +, 5+ *
"5 (/74 . ) /45 62 58, ¢ 95 . )/ 55 ) : /5 7 T (//4 5 )= < 95
* o Co (C 95 ENDY T (T < T/ 55 THNIN(GS Y */))/5 (//4




$&

>

-6 &33

9o

WA

079 .

A

079 .

079 .

079 .

1#

H—#

kil

)4

$#$

$H-#
$H#- "
$HH #
$#"
$#

$#$

)4

kil

H—#
YT

)4

$#$

$H#-#
B -
$#H #
"
o

3

)4




1" #

*

*
3

$% &* ( * x4
0 % * T #  1* ) $"&$B/
3 / % /4> .1 " 5 44 3 1.3¢&" # * gk
* *,67,
) /748 9 , "t s r /4 ;< Ww/4 < = * ox 67"
0O % &3:<  Wh/4 < = *, 6
5 & 5 : / ) .1 4 s /74 2 # & # & < 2
> 2 /4 0O % & # /4 % /4 0 %
/> *, il ** el , s s ?
) 4/ " 7 -, " 2 ? s s 7
*.s % ?, -, ? , s s " ?
: A",, >
: 0 B",, >
] U, ?, -, * >, 5 s -* "
*> @ . 1 4 /4 < 9 M
*> @ . 1 410 % & < 9 * Mo
;@ 9 ;< %W /4 < /
/4 0 0 % &
)8 DC 8@) 77
8EE C # F )8 D
50 355 5 (
! G DE@ 0 ;0; ) DE@
&4 < % /L L& /. < < % /L L& /. <
Y7 7/ # v # Y7 7/ # > #_ 1%, ) $" &b/
H2%/1. * H2%/1. *
E /41 * E /41 '
D+ 5 / ?- D+ 5 / ? - /<9 M-
> 5 / ? 2 5 / /< 9 ?
3 / 3 /
E ;0 E ;0
1 G) ;0 ;! 0 ;0; D)) ;0 ;!
B/ 7 /+ B/ 7 /+
D% /+ D% /+
< / /+ < / /t
s 0O % & 87 ) % $7/ ") /7 / E 4



%1>8&8%1- # <841><#>1 7& 1 ? .+ 1 .71><# % @ 5 n
*ex
P.
g s a- ¢ N N
./ 0O % * T # 1* 2 $" &$B 7/
/ 3 / %w/4) .1 N 5 44 3 1.3&" # D *opkop ok
/ * * 67,
$ 0 (
. & (s = + . (C
1 '0,
] # %' & s = g v $ &
-l o
_ o ,, 02 - 0 0 N 0 o & () v,
(o
*, .8" L 8 7- >
3 O 78 * .8
¢ - g 8 L 7=
o ; .- "8 . 7
* 1/ 141 / 1 2. / 1 % $ & 11 . /4 $& &/71 $/ L I& /< 1
1. &1 & . . & 1. VAR $ 211 "8&4+. 1.11 14 &n /. /717 8% % &. /& / 18&n2 /. [/ / 1/ && & 1 # 1zt 2 21 1 $18&12. . /4
&1 & / = &2 " &4 /8 B $i /4 9 <1 %2 &. &1 &1 &/ ; /4 # & / A1/ 141 /61 . &1 &
A 0 0 (
7 *E&<+ & 7 * - & 1" $ > & A
& (O [ + .« & () | + . (C - & (O + . (C & () + . (C & ( + ., (C
9 9 *, L 8 7- ** - 9 9
7 *8 9 7 * z 9 78 * 5'6 5" 9 9
& () + . ( & () + . ( *,, 8 * *e 9 9
* * 67" * .6 9 9 - - "8 "5 9 9
8 > & ; / . . & 1 &4 1% ;B /< /8 /1 & 21 &
5 & L. &2 $1 ", & 4/1 & H / 1 % % & & /71210 &% /
? /. &2 $1 ", / 141 H / 1 % % & A&7 $ T4 H / 1B/ = $/
% * <, D1 0 (
# $%N'&" " N 0 0 -l & 3,2 "% = <, )1
- & () + ., (C & () + . (C & () + ., (C & () + ., (C & () . (
*, 8 - . 8" 8- 8 - 8 8 G w . 7
30 *7" 8- 8 - 8 - T[> # -7 .
( - g 8- 8 - s 7- v H | # 8,., “s s,
2 o - * B 8- 8 - 7, 8- CH|r # 8, ., s s
1 % //4 .$B% & /41 # 1 =+ 2. 21 < /&7 11 & / 15 BB %/ 1 &" = 1 / 21 "
%L %% 21 . $ & & B % $ = $/ <1 P& E&E&EW1 1 &/ " /. &&/1 % //4 /




% &7 - ;> A $ 0 (% 5

# & ( + .,
+
% & % & % & & - # +8% & &B% &
N A =
# & ( + .
+
% & % & % & & - # +8% & &B% &
- 7= > . 8 . 8" .
78 * .8 .8, .
T
# & ( +
+
% & % & % & & - # +8% & &B% &
8" 8 L 7- L - *.
8" 8 L 7- L - *.
# & ( +
+
% & % & % & & - # +8% & &B% &
; — = =




BRIDGE (WC # 25)

linois

. From 2IM Group
£ ollway WATERWAY INFORMATION TABLE

Route: Tri-State Tollway (1-294) S.N. EXxist: BN 267 & BN 268 Computed by: Date: 11/17/2017
Section: 4223 S.N. Prop: TBD
County: Dupage Waterway: Salt Creek Checked by: Date: 11/17/2014
Station: 1492+50

Drainage Area = 114 sq. mi Existing Overtopping Elevation: 645.36 ft @ Sta. 1471+00

Proposed Overtopping Elevation: 647.84 ft @ Sta. 1476+50.51
Flood Event Frequency Discharge Waterway Opening (sq. ft) Natural Head (ft) Headwater Elev. (ft)
Year (cfs) Existing Proposed H.W.E. Existing Proposed Existing Proposed
10 2903 634.40 755.40 640.17 0.22 0.09 640.39 640.26

Design 50 4193 777.00 901.50 641.32 0.46 0.40 641.78 641.72

Base 100 4782 804.50 929.40 641.54 0.60 0.55 642.14 642.09

Scour Design Check 200

Overtop Existing > 500 - Yr n/a n/a n/a n/a n/a n/a n/a n/a

Overtop Proposed > 500 - Yr n/a n/a n/a n/a n/a n/a n/a n/a

Max. Calc. 500 6230 915.90 1038.60 642.40 0.91 0.88 643.31 643.28

10-Year Velocity through Existing Bridge = 3.00 fps
10-Year Velocity through Proposed Bridge = 3.00 fps
DATUM:

ALL-TIME HW.E. & DATE:

SCOPE OF WORK:

EXISTING STRUCTURE PROPOSED STRUCTURE
TYPE: 3-Span PCC Girder Bridge TYPE: Single Span
LENGTH: 155' LENGTH: 130'
# SPANS: 3 # SPANS: 1
LOW BEAM: 645.56 LOW BEAM: 645.20

SKEW: O (relative to road) SKEW: O (relative to road)

LOW EOP: 645.15 LOW EOP: 647.84

NOTES: Proposed structure are preliminary; subject to refinement in TSL stage.

Model From 2IM Group



Route:
Section:
County:
Station:

Tllinois [ inteRsTATE MAJOR CULVERT (WC # 24) M§’SIBIT1§>
Tollway WATERWAY INFORMATION TABLE e
A EXPERIENCE | Transpormtion
Tri-State Tollway (1-294) S.N. Exist: RCP 60" Computed by: EL Date: 12/21/2017
4223 S.N. Prop: RCP 60"
Cook Waterway: Tributary Ditch to Salt Creek Checked by: JC Date: 12/21/2017
1464+55
Drainage Area = 0.490 sq. mi Existing Overtopping Elevation: 644.40 ft. @ Sta. 1476+72
Proposed Overtopping Elevation: 644.42 ft. @ Sta. 1479+00
Flood Frequency Discharge | Waterway Opening (sq. ft) Natural Head (ft) Headwater Elev. (ft)
Year (cfs) Existing Proposed H.W.E.* Existing Proposed Existing Proposed
Ten-Year 10 100.0 19.63 19.63 644.98 0.00 0.00 644.98 644.98
Design 50 139.0 19.63 19.63 644.98 0.33 0.33 645.31 645.31
Base 100 155.0 19.63 19.63 644.98 0.82 0.82 645.80 645.80
OVT (E) 10 100.0 19.63 19.63 644.98 0.00 - 644.98 -
OVT (P) >500-Yr - - - - - - - -
Max. Calc. 500 190.0 19.63 19.63 644.98 1.33 2.10 646.31 647.08
10-Year Velocity through Existing Culvert = 5.12 fps
10-Year Velocity through Proposed Culvert = 5.12 fps

OVT = Overtopping Event
(E) Existing (P ) Proposed

DATUM:

*Natural HWE =

NAVD 88

ALL-TIME H.W.E. & DATE: N/A

SCOPE OF WORK:

EXISTING CULVERT

643.26+0.006*287 = 644.98 (where 643.26=10YR WSE in Salt Creek

PROPOSED CULVERT

Bridge or Culvert Type: 60" RCP

Cell Dimensions (W x H):

Culvert Type: 60" RCP

Cell Dimensions (W x H):

NOTES:

# of span \ cells: 1
Length: 287

U/S Flowline: 635.77
D/S Flowline: 634.06

Skew: 30 degrees
Low EOP: 644.40 @ 1476+72 (NB Side)

EXISTING DROPBOX
Dimensions:
Drop:
Weir Elevation:

# of span \ cells: 1
Length: 287

U/S Flowline: 635.77
D/S Flowline: 634.06
Skew: 30 degrees

Low EOP: 647.71 @ 1458+86 (SB Side)

PROPOSED DROPBOX
Dimensions:
Drop:
Weir Elevation:

Proposed Structure (Alt 8) Details are preliminary. Subject to Refinement in TSL stage.



WATERWAY INFORMATION TABLE BACK-UP CACULATIONS

Circular Culvert (60") under |-294 (@Station 1464+55)

Route: Tri-State Tollway (1-294) S.N. Exist: RCP 60"
Section: 4223 S.N. Prop: RCP 60"
County: Cook Waterway: Tributary Ditch to Salt Creek
Station: 1464+55
Created Head Calculations
Existing Headwater| Proposed Created Head (ft) @ Approach
Flood . \W.E. N
00 Freq Natural H.W.E. (ff) Elev. (ft) Headwater Elev. (ft) Section
U/S Face of
Year structure/Approach U/S Face of Structure U/S Face of Structure Existing Proposed
section
10 644.98 644.98 644.98 0.00 0.00
Design 50 644.98 645.31 645.31 0.33 0.33
Base 100 644.98 645.80 645.80 0.82 0.82
Max. Calc. 500 644.98 646.31 647.08 1.33 2.10

(1) The natural highwater elevation is the water surface elevation at the upstream side of the crossing as modeled in the stream natural condition, without the structure.

Computed by: EL

Checked by: Jc

Date: 12/21/2017

Date: 12/21/2017

(2) The created head is calculated at the cross section upstream of the bridge/culvert which has the greatest difference between the natural and proposed conditions. This difference in elevation is then added to the Natural H.W.E. at the U/S face of the structure. This method
of calcuating created head is only required for bridges and some major culvert crossings. Also, the preferred created head should never be negative. Headwater elevations = The natural highwater elevation + the created head

Freeboard and Clearance Calculations

Low EOP Elevation (ft) Low Beam Elevation (ft) Freq. Headwater Elev. (ft) Freeboard (ft) Clearance (ft)
Existing | Proposed Existing Proposed Year Existing Proposed Existing Proposed Existing Proposed
644.40 [ 647.71 10 644.98 644.98 -0.58 2.73

Low Road Station: Low Beam Station: 50 645.31 645.31 -0.91 2.40
Existing Proposed Existing Proposed 100 645.80 645.80 -1.40 1.91
1476+72 1458+86 500 646.31 647.08 -1.91 0.63

(3) Low road elevation is calculated at the edge of pavement, and on the low side of the roadway.
(4) Freeboard is calculated from the 50 year design headwater elevation to the proposed low road elevation in the floodplain.
(5) Vertical clearance is calculated from the 50 year natural high water elevation to the proposed low chord (beam) bridge elevation (2 ft minimum requirement)

Waterway Opening Area Calculations

Flood Freq. Natural H.W.E. (ft) - U/S Face of Structure U/S Invert Elevation (ft) Depth of Water Box Culvert Size (ft x ft) Opening Area (ft?)
Year Existing Proposed Existing Proposed Existing Proposed Existing Proposed Existing Proposed

10 644.98 644.98 635.77 635.77 9.21 9.21 19.63 19.63

Design 50 644.98 644.98 635.77 635.77 9.21 9.21 19.63 19.63

Base 100 644.98 644.98 635.77 635.77 9.21 9.21 19.63 19.63

Max. Calc. 500 644.98 644.98 635.77 635.77 9.21 9.21 19.63 19.63

(6) The waterway opening area is computed using the NHWE at the U/S face of the culvert, and not the headwater elevation. The maximum opening area should be less or equal to the cross sectional area of the box culvert or
circular/elliptical pipe. If the culvert is embedded to meet permit requirements, the embedded depth should not be included in the opening area calculations.




é} ' Ilinois

ﬂ%]lmy

Route:

Section:
County:

Station:

MAJOR CULVERT (WC # 26)
WATERWAY INFORMATION TABLE

m;,fstam x>

EXPERIEMCE | Transp

7/15/2017

7/18/2017

Tri-State Tollway (1-294) S.N. Exist: CMP 54"/BCCMP 44" Liner Computed by: EL Date:
4223 S.N. Prop: RCP 54"
Cook Waterway: Box Culvert that drains to Outlet 28A-2 Checked by: JC Date:
1532+05
Drainage Area = 0.0773 sg. mi Existing Overtopping Elevation: 671.44 ft. @ Sta. 1526+00
49.46 ac Proposed Overtopping Elevation: 670.49 ft. @ Sta. 1526+00
Flood Frequency Discharge | Waterway Opening (sq. ft) Natural Head (ft) Headwater Elev. (ft)
Year (cfs) Existing Proposed H.W.E. Existing Proposed Existing Proposed
Ten-Year 10 17.9 2.17 2.45 662.85 0.81 0.68 663.66 663.53
Design 50 41.3 3.96 451 663.37 1.40 1.15 664.77 664.52
Base 100 56.4 4.94 5.68 663.64 1.80 1.44 665.44 665.08
OVT (E) >500 - Yr - - - - - - - -
OVT (P) > 500 - Yr - - - - - - - -
Max. Calc. 500 65.5 5.53 6.38 663.80 2.06 1.59 665.86 665.39
10-Year Velocity through Existing Culvert = 6.03 fps
10-Year Velocity through Proposed Culvert = 5.92 fps

OVT = Overtopping Event
(E) Existing (P ) Proposed
DATUM: NAVD 88
ALL-TIME H.W.E. & DATE: N/A

SCOPE OF WORK:
EXISTING CULVERT

NOTES:

Cell Dimensions (W x H):

# of span \ cells:

Length:

U/S Flowline:
D/S Flowline:
Skew:

Bridge or Culvert Type: CMP 54"/ 44" BCCMP Liner

1

250

661.90

660.06

0

Low EOP: 671.44 @ 1526+00 (NB Side)

EXISTING DROPBOX

Dimensions:
Drop:
Weir Elevation:

Proposed Structure (Alt 8) Details are preliminary. Subject to Refinement in TSL stage.

*Shorter length in proposed conditions as it will tie-in to proposed box culvert on NB side.

PROPOSED CULVERT

Culvert Type:
Cell Dimensions (W x H):

# of span \ cells:

Length:

U/S Flowline:
D/S Flowline:
Skew:

Low EOP:

54" RCP

1

225*

661.90

660.24

0

670.49 @ 1526+00 (NB Side)

PROPOSED DROPBOX

Dimensions:
Drop:
Weir Elevation:




WATERWAY INFORMATION TABLE BACK-UP CACULATIONS

Circular Culvert (44") under |-294 (@Station 1532+05)

Route: Tri-State Tollway (1-294) S.N. Exist: CMP 54"/ BCCMP 44" Liner
Section: 4223 S.N. Prop: RCP 54"
County: Cook Waterway: Box Culvert that drains to Outlet 28A-2
Station: 1532+05
Created Head Calculations
Existing Headwater| Proposed Created Head (ft) @ Approach
Flood . \W.E. N
00 Freq Natural H.W.E. (ff) Elev. (ft) Headwater Elev. (ft) Section
U/S Face of
Year structure/Approach UIS Face of Structure U/S Face of Structure Existing Proposed
section
10 662.85 663.66 663.53 0.81 0.68
Design 50 663.37 664.77 664.52 1.40 1.15
Base 100 663.64 665.44 665.08 1.80 1.44
Max. Calc. 500 663.80 665.86 665.39 2.06 1.59

(1) The natural highwater elevation is the water surface elevation at the upstream side of the crossing as modeled in the stream natural condition, without the structure.

Computed by: EL

Checked by:

Date: 7/15/2017

Date:

(2) The created head is calculated at the cross section upstream of the bridge/culvert which has the greatest difference between the natural and proposed conditions. This difference in elevation is then added to the Natural H.W.E. at the U/S face of the structure. This method
of calcuating created head is only required for bridges and some major culvert crossings. Also, the preferred created head should never be negative. Headwater elevations = The natural highwater elevation + the created head

Freeboard and Clearance Calculations

Low EOP Elevation (ft) Low Beam Elevation (ft) Freq. Headwater Elev. (ft) Freeboard (ft) Clearance (ft)
Existing | Proposed Existing Proposed Year Existing Proposed Existing Proposed Existing Proposed
671.44 [ 670.49 10 663.66 663.53 7.78 6.96

Low Road Station: Low Beam Station: 50 664.77 664.52 6.67 5.97
Existing Proposed Existing Proposed 100 665.44 665.08 6.00 5.41
1526+00 1526+00 500 665.86 665.39 5.58 5.10

(3) Low road elevation is calculated at the edge of pavement, and on the low side of the roadway.
(4) Freeboard is calculated from the 50 year design headwater elevation to the proposed low road elevation in the floodplain.
(5) Vertical clearance is calculated from the 50 year natural high water elevation to the proposed low chord (beam) bridge elevation (2 ft minimum requirement)

Waterway Opening Area Calculations

Flood Freq. Natural H.W.E. (ft) - U/S Face of Structure U/S Invert Elevation (ft) Depth of Water Box Culvert Size (ft x ft) Opening Area (ft?)
Year Existing Proposed Existing Proposed Existing Proposed Existing Proposed Existing Proposed

10 662.85 662.85 661.90 661.90 0.95 0.95 2.17 2.45

Design 50 663.37 663.37 661.90 661.90 1.47 1.47 3.96 451

Base 100 663.64 663.64 661.90 661.90 1.74 1.74 4.94 5.68

Max. Calc. 500 663.80 663.80 661.90 661.90 1.90 1.90 5.53 6.38

(6) The waterway opening area is computed using the NHWE at the U/S face of the culvert, and not the headwater elevation. The maximum opening area should be less or equal to the cross sectional area of the box culvert or
circular/elliptical pipe. If the culvert is embedded to meet permit requirements, the embedded depth should not be included in the opening area calculations.




Route:
Section:
County:
Station:

MAJOR CULVERT (WC # 27)
WATERWAY INFORMATION TABLE

Tri-State Tollway (1-294) S.N. Exist: RCP 42" Computed by: EL Date: 7/19/2017
4223 S.N. Prop: RCP 42"
Cook Waterway: Box Culvert that Drains to 28A-2 Checked by: JC Date: 7/20/2017
1553470
Drainage Area = 0.0307 sq. mi Existing Overtopping Elevation: 668.50 ft. @ Sta. 1557+00
19.64 ac Proposed Overtopping Elevation: 668.50 ft. @ Sta. 1557+00
Flood Frequency Discharge | Waterway Opening (sq. ft) Natural Head (ft) Headwater Elev. (ft)
Year (cfs) EXxisting Proposed H.W.E.* EXxisting Proposed EXxisting Proposed
Ten-Year 10 1.11 0.20 0.20 660.69 3.52 0.12 664.21 660.81
Design 50 13.84 0.92 0.92 661.03 5.89 1.39 666.92 662.42
Base 100 23.26 3.59 3.59 661.90 5.39 1.13 667.29 663.03
OVT (E) > 500 - Yr - - - - - - - -
OVT (P) > 500 - Yr - - - - - - - -
Max. Calc. 500 32.11 9.62 9.62 664.46 3.16 0.14 667.62 664.60
10-Year Velocity through Existing Culvert = 0.12 fps
10-Year Velocity through Proposed Culvert = 1.70 fps
OVT = Overtopping Event
(E) Existing (P ) Proposed
DATUM: NAVD 88 .
ALL-TIME HW.E. & DATE: N/A *For WC #27, natural headwater taken as WSE at node 159+02_42infromWestPond from
SWMM model projected up slope of WC # 27 pipe (proposed model from Cermak Interchange
Flood Impact Reduction project - tailwater condition relieved with proposed model). The
existing condition tailwater was taken from Node 7R in the existing conditions SWMM model.
The 9'x4’ and 10'x4’ culverts from the Cermak Interchange Flood Impact Reduction project are
shown on the Proposed Drainage Plan and are to be constructed with this project and lowers
the created head at WC # 27. Existing pipes to remain are to be televised to determine
condition during Phase 2.
SCOPE OF WORK:
EXISTING CULVERT PROPOSED CULVERT
Bridge or Culvert Type: 42" RCP Culvert Type: 42" RCP
Cell Dimensions (W x H): Cell Dimensions (W x H):
# of span \ cells: 1 # of span \ cells: 1
Length: 214 Length: 217 (extend to prop box culvert)
U/S Flowline: 660.50 U/S Flowline: 660.50
D/S Flowline: 660.07 D/S Flowline: 660.06
Skew: 0 Skew: 0
Low EOP: 668.50 @ 1557+00 SB Side Low EOP: 668.50 @ 1557+00 SB Side

EXISTING DROPBOX

Dimensions:

Drop:

Weir Elevation:

NOTES:

Proposed Structure (Alt 8) Details are preliminary. Subject to Refinement in TSL stage.

PROPOSED DROPBOX
Dimensions:
Drop:
Weir Elevation:




WATERWAY INFORMATION TABLE BACK-UP CACULATIONS

Circular Culvert (42") under |-294 (@Station 1553+70)

Route: Tri-State Tollway (1-294) S.N. Exist: RCP 42"
Section: 4223 S.N. Prop: RCP 42"
County: Cook Waterway: Box Culvert that Drains to 28A-2
Station: 1553+70
Created Head Calculations
Existing Headwater| Proposed Created Head (ft) @ Approach
Flood . \W.E. N
00 Freq Natural H.W.E. (ff) Elev. (ft) Headwater Elev. (ft) Section
U/S Face of
Year structure/Approach UIS Face of Structure U/S Face of Structure Existing Proposed
section
10 660.69 664.21 660.81 3.52 0.12
Design 50 661.03 666.92 662.42 5.89 1.39
Base 100 661.90 667.29 663.03 5.39 1.13
Max. Calc. 500 664.46 667.62 664.60 3.16 0.14

(1) The natural highwater elevation is the water surface elevation at the upstream side of the crossing as modeled in the stream natural condition, without the structure.

Computed by: EL

Checked by: Jc

Date: 7/19/2017

Date: 7/20/2017

(2) The created head is calculated at the cross section upstream of the bridge/culvert which has the greatest difference between the natural and proposed conditions. This difference in elevation is then added to the Natural H.W.E. at the U/S face of the structure. This method
of calcuating created head is only required for bridges and some major culvert crossings. Also, the preferred created head should never be negative. Headwater elevations = The natural highwater elevation + the created head

Freeboard and Clearance Calculations

Low EOP Elevation (ft) Low Beam Elevation (ft) Freq. Headwater Elev. (ft) Freeboard (ft) Clearance (ft)
Existing | Proposed Existing Proposed Year Existing Proposed Existing Proposed Existing Proposed
668.50 [ 668.5 10 664.21 660.81 4.29 7.69

Low Road Station: Low Beam Station: 50 666.92 662.42 1.58 6.08
Existing Proposed Existing Proposed 100 667.29 663.03 121 5.47
1557+00 1557+00 500 667.62 664.60 0.88 3.90

(3) Low road elevation is calculated at the edge of pavement, and on the low side of the roadway.
(4) Freeboard is calculated from the 50 year design headwater elevation to the proposed low road elevation in the floodplain.
(5) Vertical clearance is calculated from the 50 year natural high water elevation to the proposed low chord (beam) bridge elevation (2 ft minimum requirement)

Waterway Opening Area Calculations

Flood Freq. Natural H.W.E. (ft) - U/S Face of Structure U/S Invert Elevation (ft) Depth of Water Box Culvert Size (ft x ft) Opening Area (ft?)
Year Existing Proposed Existing Proposed Existing Proposed Existing Proposed Existing Proposed

10 660.69 660.69 660.50 660.50 0.19 0.19 0.20 0.20

Design 50 661.03 661.03 660.50 660.50 0.53 0.53 0.92 0.92

Base 100 661.90 661.90 660.50 660.50 1.40 1.40 3.59 3.59

Max. Calc. 500 664.46 664.46 660.50 660.50 3.96 3.96 9.62 9.62

(6) The waterway opening area is computed using the NHWE at the U/S face of the culvert, and not the headwater elevation. The maximum opening area should be less or equal to the cross sectional area of the box culvert or
circular/elliptical pipe. If the culvert is embedded to meet permit requirements, the embedded depth should not be included in the opening area calculations.




Route:

Section:
County:
Station:

MAJOR CULVERT (WC # 28)

WATERWAY INFORMATION TABLE

Tri-State Tollway (1-294) S.N. Exist: 2-RCP 60" Computed by: EL Date: 7/16/2017
4223 S.N. Prop:
Cook Waterway: NB [-294 Ditch Checked by: JC Date: 7/18/2017
1563+63
Drainage Area = 0.1224 sqg. mi Existing Overtopping Elevation: 671.35 ft. @ Sta. 1562+84
78.36 ac Proposed Overtopping Elevation: ft. @ Sta.
Flood Frequency Discharge | Waterway Opening (sg. ft) Natural Head (ft) Headwater Elev. (ft)
Year (cfs) Existing Proposed H.W.E.* Existing Proposed Existing Proposed
Ten-Year 10 83.3 23.47 - 666.39 0.03 - 666.42 -
Design 50 1344 35.89 - 667.31 0.52 - 667.83 -
Base 100 174.9 39.27 - 667.90 1.27 - 669.17 -
OVT (E) <500 - Yr - - - - - - - -
OVT (P) > 500 - Yr - - - - - - - -
Max. Calc. 500 218.4 39.27 - 668.37 2.22 - 670.59 -
10-Year Velocity through Existing Culvert = 3.51 fps
10-Year Velocity through Proposed Culvert = fps
OVT = Overtopping Event
(E) Existing (P ) Proposed
DATUM: NAVD 88 *Fo_r WC #28 and #29, natural hgadwater taken as WSE at node J11 from SWMM_ mgdel
ALL-TIME HWE. & DATE: N/A projected up slope of WC # 29 pipe. WC#28 natural headwater calculated by continuing
T ' natural headwater from WC#29 up slope of WC#28 pipe. The existing condition assumes
that the 9' x 4" box culvert from the Cermak Interchange Flood Impact Reduction project
downstream is in place. The 9'x4’ and 10'x4’ culverts from the Cermak Interchange Flood
Impact Reduction project are shown on the Proposed Drainage Plan and are to be
constructed with this project. Existing pipes to remain are to be televised to determine
condition during Phase 2.
SCOPE OF WORK:
EXISTING CULVERT PROPOSED CULVERT
Bridge or Culvert Type: 2-60" RCP Culvert Type:
Cell Dimensions (W x H): Cell Dimensions (W x H):
# of span \ cells: 2 # of span \ cells:
Length: 268 Length:
U/S Flowline: 663.54, 663.53 U/S Flowline:
D/S Flowline: 663.05, 662.88 D/S Flowline:
Skew: 0 Skew:
Low EOP: 671.35 @ 1562+84 Low EOP:

NOTES:

EXISTING DROPBOX

Dimensions:

Drop:

Weir Elevation:

Proposed Structure (Alt 8) Details are preliminary. Subject to Refinement in TSL stage.

PROPOSED DROPBOX

Dimensions:
Drop:
Weir Elevation:




WATERWAY INFORMATION TABLE BACK-UP CACULATIONS
Circular Culvert (2 - 60") under |-294 (@Station 1563+63)

Route: Tri-State Tollway (1-294) S.N. Exist: RCP 2-60" Computed by: EL Date: 7/17/2017
Section: 4223 S.N. Prop: RCP 2-60"

County: Cook Waterway: NB 1-294 Ditch Checked by: Jc Date: 7/18/2017
Station: 1563+63

Created Head Calculations

Existing Headwater| Proposed Created Head (ft) @ Approach
Flood . \W.E. N
00 Freq Natural H.W.E. (ff) Elev. (ft) Headwater Elev. (ft) Section
U/S Face of
Year structure/Approach U/S Face of Structure U/S Face of Structure Existing Proposed
section
10 666.39 666.42 0.03
Design 50 667.31 667.83 0.52
Base 100 667.90 669.17 1.27
Max. Calc. 500 668.37 670.59 2.22

(1) The natural highwater elevation is the water surface elevation at the upstream side of the crossing as modeled in the stream natural condition, without the structure.

(2) The created head is calculated at the cross section upstream of the bridge/culvert which has the greatest difference between the natural and proposed conditions. This difference in elevation is then added to the Natural H.W.E. at the U/S face of the structure. This method
of calcuating created head is only required for bridges and some major culvert crossings. Also, the preferred created head should never be negative. Headwater elevations = The natural highwater elevation + the created head

Freeboard and Clearance Calculations

Low EOP Elevation (ft) Low Beam Elevation (ft) Freq. Headwater Elev. (ft) Freeboard (ft) Clearance (ft)
Existing | Proposed Existing | Proposed Year Existing Proposed Existing Proposed Existing Proposed
671.35 | [ 10 666.42 4.93

Low Road Station: Low Beam Station: 50 667.83 3.52
Existing Proposed Existing Proposed 100 669.17 2.18
1562+84 500 670.59 0.76

(3) Low road elevation is calculated at the edge of pavement, and on the low side of the roadway.
(4) Freeboard is calculated from the 50 year design headwater elevation to the proposed low road elevation in the floodplain.
(5) Vertical clearance is calculated from the 50 year natural high water elevation to the proposed low chord (beam) bridge elevation (2 ft minimum requirement)

Waterway Opening Area Calculations

Flood Freq. Natural H.W.E. (ft) - U/S Face of Structure U/S Invert Elevation (ft) Depth of Water Box Culvert Size (ft x ft) Opening Area (ft?)
Year Existing Proposed Existing Proposed Existing Proposed Existing Proposed Existing Proposed
10 666.39 663.53 2.86 23.47
Design 50 667.31 663.53 3.78 35.89
Base 100 667.90 663.53 4.37 39.27
Max. Calc. 500 668.37 663.53 4.84 39.27

(6) The waterway opening area is computed using the NHWE at the U/S face of the culvert, and not the headwater elevation. The maximum opening area should be less or equal to the cross sectional area of the box culvert or
circular/elliptical pipe. If the culvert is embedded to meet permit requirements, the embedded depth should not be included in the opening area calculations.




Route:

Section:
County:
Station:

MAJOR CULVERT (WC # 29)

WATERWAY INFORMATION TABLE

Tri-State Tollway (1-294) S.N. Exist: 60" Lined 24", 60" Lined 38", & 48" RCP Computed by: EL Date:
4223 S.N. Prop:
Cook Waterway: NB-1294 Ditch Checked by: JC Date:
1562430
Drainage Area = 0.1668 sq. mi Existing Overtopping Elevation: 671.60 ft. @ Sta. 1559+29
106.75 ac Proposed Overtopping Elevation: ft. @ Sta.
Flood Frequency Discharge | Waterway Opening (sq. ft) Natural Head (ft) Headwater Elev. (ft)
Year (cfs) Existing Proposed H.W.E.* EXxisting Proposed Existing _|Proposed
Ten-Year 10 116.6 22.86 - 666.05 0.21 - 666.26 -
Design 50 175.2 23.58 - 666.97 0.58 - 667.55 -
Base 100 212.0 23.58 - 667.56 1.12 - 668.68 -
OVT (E) <500 - Yr - - - - - - - -
OVT (P) >500 - Yr - - - - - - - -
Max. Calc. 500 250.2 23.58 - 667.46 2.41 - 669.87 -
10-Year Velocity through Existing Culvert = 5.24 fps
10-Year Velocity through Proposed Culvert = fps
OVT = Overtopping Event
(E) Existing (P ) Proposed
*For WC #28 and #29, natural headwater taken as WSE at node J11 from SWMM model
DATUM: NAVD 88 projected up slope of WC # 29 pipe. WC#28 natural headwater calculated by continuing
ALL-TIME HW.E. & DATE: N/A natural headwater from WC#29 up slope of WC#28 pipe. The existing condition assumes
that the 9' x 4' box culvert from the Cermak Interchange Flood Impact Reduction project
downstream is in place. The 9'x4’ and 10'x4’ culverts from the Cermak Interchange Flood
Impact Reduction project are shown on the Proposed Drainage Plan and are to be
constructed with this project. Existing pipes to remain are to be televised to determine
condition during Phase 2.
SCOPE OF WORK:

EXISTING CULVER

T

Bridge or Culvert Type: 60" lined to 24", 60" lined to 38", 48"

Cell Dimensions (W x H):

# of span \ cells: 3
Length: 195
U/S Flowline: 663.15, 663.17, 662.67

D/S Flowline: 662.15, 661.84, 662.11

Skew:

0

Low EOP: 671.60 @ 1559+29 ON RAMP B

EXISTING DROPBOX

Dimensions:

Drop:

Weir Elevation:

NOTES: Proposed Structure (Alt 8) Details are preliminary. Subject to Refinement in TSL stage.

PROPOSED CULVERT

Culvert Type:

Cell Dimensions (W x H):
# of span \ cells:

Length:

U/S Flowline:

D/S Flowline:

Skew:

Low EOP:

7/17/2017

7/18/2017

PROPOSED DROPBOX

Dimensions:
Drop:
Weir Elevation:




WATERWAY INFORMATION TABLE BACK-UP CACULATIONS
Circular Culvert (24"/38"/48") under 1-294 (@Station 1562+30)

Route: Tri-State Tollway (1-294) S.N. Exist: CMP 60" with 24" Liner/CMP 60" with 38" Liner/RCP 48"
Section: 4223 S.N. Prop: RCP 2-54"/RCP 48"
County: Cook Waterway: NB 1-294 Ditch
Station: 1562+30
Created Head Calculations
Existing Headwater| Proposed Created Head (ft) @ Approach
Flood Freg. Natural H.W.E. (ff) Elev. (ft) Headwater Elev. (ft) Section
U/S Face of
Year structure/Approach UIS Face of Structure U/S Face of Structure Existing Proposed
section
10 666.05 666.26 - 0.21 -
Design 50 666.97 667.55 - 0.58 -
Base 100 667.56 668.68 - 1.12 -
Max. Calc. 500 667.46 669.87 - 2.41 -

(1) The natural highwater elevation is the water surface elevation at the upstream side of the crossing as modeled in the stream natural condition, without the structure.

(2) The created head is calculated at the cross section upstream of the bridge/culvert which has the greatest difference between the natural and proposed conditions. This difference in elevation is then added to the Natural H.W.E. at the U/S face of the structure. This method

Computed by: EL

Checked by: Jc

of calcuating created head is only required for bridges and some major culvert crossings. Also, the preferred created head should never be negative. Headwater elevations = The natural highwater elevation + the created head

Freeboard and Clearance Calculations

Date:

Date:

Low EOP Elevation (ft) Low Beam Elevation (ft) Freq. Headwater Elev. (ft) Freeboard (ft) Clearance (ft)
Existing | Proposed Existing | Proposed Year Existing Proposed Existing Proposed Existing Proposed
671.60 [ 10 666.26 - 5.34 -
Low Road Station: Low Beam Station: 50 667.55 - 4.05 -
Existing Proposed Existing Proposed 100 668.68 - 2.92 -
1559+29 (on Ramp B) 500 669.87 - 1.73 -

(3) Low road elevation is calculated at the edge of pavement, and on the low side of the roadway.
(4) Freeboard is calculated from the 50 year design headwater elevation to the proposed low road elevation in the floodplain.
(5) Vertical clearance is calculated from the 50 year natural high water elevation to the proposed low chord (beam) bridge elevation (2 ft minimum requirement)

Waterway Opening Area Calculations

7/17/2017

7/18/2017

Flood Freq. Natural H.W.E. (ft) - U/S Face of Structure U/S Invert Elevation (ft) Depth of Water Box Culvert Size (ft x ft) Opening Area (ft?)
Year Existing Proposed Existing Proposed Existing Proposed Existing Proposed Existing Proposed
10 666.05 662.67 3.38 22.86
Design 50 666.97 662.67 4.30 23.58
Base 100 667.56 662.67 4.89 23.58
Max. Calc. 500 667.46 662.67 4.79 23.58

(6) The waterway opening area is computed using the NHWE at the U/S face of the culvert, and not the headwater elevation. The maximum opening area should be less or equal to the cross sectional area of the box culvert or
circular/elliptical pipe. If the culvert is embedded to meet permit requirements, the embedded depth should not be included in the opening area calculations.
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5.6 PROPOSED DRAINAGE PLAN
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SOUTHBOUND 1-294 (CENTRAL TRI-STATE TOLLWAY) [ EXHIBIT 5.7
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EXHIBIT 5.9

¢ CENTRAL TRI-STATE TOLLWAY (I-294)

SOUTHBOUND NORTHBOUND
125" & VARIES 125' & VARIES
49’ 15’ L5 49’
2.5"
= 4 1 12,5’ 12.5° 12’ 12’ 12.5° 12.5' 12’ 12’ 12.5° 12,5’ 1w 4 =
E SHOULDER | LANE 4 LANE 3 LANE 2 LANE | | SHOULDER | | | SHOULDER | LANE 1 LANE 2 LANE 3 LANE 4 | SHOULDER E
w w

EXISTING [-294 TOLLWAY

8 LANE TANGENT SECTION

¢ CENTRAL TRI-STATE TOLLWAY (I-294)

Invalid expression
Invohd expression

larsena
Default

SOUTHBOUND NORTHBOUND
125’ & VARIES 125" & VARIES
61’ 15’ X 15’ 61’
2.5"
2! 4 1w 12’ 12.5° 12.5° 12' 12' 12.5° 12.5' 12’ 12’ 12.5° 12.5° 12’ 1 g o
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J¥s Preoid SO N
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TANGENT SECTION WITH AUX LANE(S)
EXISTING LEGEND
(A) EXISTING ASPHALT OVERLAY (H) EXISTING CONCRETE MEDAIN BARRIER AND BASE (0) EXISTING SIDEWALK
EXISTING PCC PAVEMENT (1) EXISTING SINGLE FACE BARRIER AND BASE (P) EXISTING BEAMS
(C) EXISTING SUBGRADE AGGREGATE (y)  EXISTING GUARDRAIL
(D) EXISTING BITUMINOUS CONCRETE SHOULDERS (K) EXISTING NOISE ABATEMENT WALL
(E) EXISTING AGGREGATE SHOULDERS (L) EXISTING BRIDGE DECK
(F) EXISTING TOPSOIL (M) EXISTING PARAPET
(G) EXISTING RIGHT-OF-WAY FENCE (N)  EXISTING BRIDGE FENCE RAILING
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EXHIBIT 5.10

¢ CENTRAL TRI-STATE TOLLWAY (I-294)

SOUTHBOUND NORTHBOUND
125' & VARIES 125° & VARIES
49’ 19.5 | 19.5' 49
3.5
! q VARIES q 1 13/ 12/ 12’ 12’ 16 16’ 12' 12’ 12’ 13 15’ 4’ VARIES 4 !
=| MIN MIN |=
s SHOULDER LANE 4 LANE 3 LANE 2 LANE 1 FLEX LANE | FLEX LANE LANE 1 LANE 2 LANE 3 LANE 4 SHOULDER 12
o
|
|
SB PGL NB PGL
4.07. 2.0% 2.0% 1.5% 1.5% 2.0% 2.0% 1.5% 1.5% 2.07 2.0% 4.0%
A.04 — — e — | ) | A4.072_
— 1 — — 1
| \ . 1
0|

. |
@ ® 0 ® 0O ® ® ® @
PROPOSED 1-294 TOLLWAY

8 LANE TANGENT SECTION

¢ CENTRAL TRI-STATE TOLLWAY (I-294)

SOUTHBOUND NORTHBOUND
125' & VARIES 125' & VARIES
61’ 19.5/ | 19.5' 61’
3.5
| 4 VARIES 4’ 1 13 12 12 12/ 12/ 16’ 16' 12’ 12/ 12/ 12/ 13" 1 4 VARIES 4 |
MIN MIN
é: SHOULDER LANE 5 LANE 4 LANE 3 LANE 2 LANE 1 FLEX LANE I FLEX LANE LANE 1 LANE 2 LANE 3 LANE 4 LANE 5 SHOULDER :§
ol I«
I I
I
SB PGL NB PGL
4.0 2.5% 2.07. 2.07 1.5% 1.5% 2.07%_ 2.0% 1.5% 1.5 2.0% 2.0
— — -
| | .
0]

@ ® ® ® OO ® ® ®
PROPOSED I-294 TOLLWAY

10 LANE TANGENT SECTION

PROPOSED LEGEND

WMA SHOULDERS SEEDING OF THE TYPE SPECIFIED ON LANDSCAPING PLANS
WMA SHOULDERS (6 IN.)
WMA SHOULDERS (9 IN.)
@ AGGREGATE SHOULDERS WITH FILTER FABRIC, TYPE B

CONCRETE BARRIER, SINGLE FACE, 42 INCH
CONCRETE BARRIER BASE FOR SINGLE FACE BARRIER
CONCRETE MOMENT SLAB

GALVANIZED STEEL PLATE BEAM GUARDRAIL

NOISE ABATEMENT WALL
BRIDGE DECK

PARAPET

BRIDGE FENCE RAILING

@ PCC PAVEMENT @ TIE BARS CONCRETE BARRIER BASE, VARIABLE HEIGHT AGGREGATE SHOULDERS, SPECIAL, TYPE C SIDEWALK
@ STABILIZED SUBBASE - WMA @ PIPE UNDERDRAINS, FABRIC LINED TRENCH CONCRETE BARRIER, DOUBLE FACE, VARIABLE HEIGHT GUTTER, TYPE G-3 @ BEAMS
@ SUBGRADE AGGREGATE TOPSOIL EXCAVATION AND PLACEMENT CONCRETE GUTTER (SPECIAL) RETAINING WALL

RIGHT-OF-WAY FENCE
CONCRETE BARRIER BASE, 7’
CONCRETE BARRIER, DOUBLE FACE, 42 INCH

EEEEEE
GROR®EO®

60

Invalid expression
Invohd expression

larsena
Default
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5.11 GONCEPTUAL DETENTION BASIN LAYOUTS
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GRAPHIC SCALE IN FEET

PR DS-9511, RESTRICTOR MANHOLE

RIM = 619.00
INV = 613.00

ORIFICE -1 (4 INCH DIA) = 613.00

TOP OF PLATE = 616.00] .
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POND-PR-17
WET POND
REQUIRED VOLUME = 1.81 AC-FT

PROVIDED VOLUME = 5.33 AC-FT

100-YR WSE = 616.00

NORMAL WSE = 613.00

EMERGENCY OVERFLOW ELEV.= 616.00

TOP OF BERM = 618.00

WATER QUALITY VOLUME REQUIRED = 12,543 CU FT
WATER QUALITY VOLUME PROVIDED= 18,295 CU FT
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