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Appendix A
COST DATA FOR DRAINAGE AND FLOOD CONTROL FACILITIES

Figure A-1
SURFACE STORAGE FACILITY COST CURVE?
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STORAGE VOLUME (ACRE-FEET)
4ENR CCI = 4520 (1986). Does not inclide land acquisition, engineering,
administration, and contingencies. Operation and maintenance costs given
in Table A-6.

Source: SEWRPC.

Figure A-2
TUNNEL COST CURVEa.b
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TUNNEL DIAMETER ( INCHES )

9ENR CCI = 4520 (1986). Does not include engineering, administration,
and contingencies. Annual operation and maintenance costs = $5,000
per mile.

b Curve should not be extrapolated below 60-inch tunnel diameter.

Source: SEWRPC.

Figure A-3

TUNNEL SHAFT COST CURVE®.b.c

75

65 /7]
) N/
. /)

/]

50

45

RV
N

R
V717

8 10 12 14 16

CONSTRUCTION COST
( HUNDREDS OF DOLLARS/VERTICAL FOOT )

SHAFT DEPTH ( FEET )

3ENR CCI = 4520 (1986). Does not include engineering, administration,
and contingencies.

bpoes not include concrete structure at bottom of shaft.
®Does not include slurry wall or ground freezing costs.

Source: SEWRPC.
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Figure A-4 -

DIKE COST CURVES?2
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FENR CCI = 4520 (1986). Does not include land acquisition, engineering,
administration, and contingencies.

Source: SEWRPC.

Figure A-5

FLOODWALL COST CURVE®3

CONSTRUCTION COST { DOLLARS/LINEAL FOOT )
19)
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1 to
WALL HEIGHT ( FEET ABOVE GRADE )

GENR CCI = 4520 (1986). Does not include land acquisition, engineering,
administration, and contingencies. Operation and maintenance costs =
$3,000 per mile.

Source: SEWRPC.
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Figure A-6

REINFORCED CONCRETE PIPE COST CURVES?3
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8ENR CCl = 4520 (1986). Does not include easements, engineering,
administration, and contingencies.

Source: SEWRPC.

Figure A-7

CORRUGATED METAL PIPE COST CURVES?2
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ENR CCI = 4520 (1986). Does not include easements, engineering,
administration, and contingencies.

Source: Dodge Guide and SEWRPC.



Figure A-8

STRUCTURAL PLATE PIPE COST CURVES?
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FENR CCI = 4520 (1986). Does not include easements, engineering,
administration, and contingencies.

Source: SEWRPC.

Figure A-9

REINFORCED CONCRETE
PIPE STORM SEWER CURVEa.b

Figure A-10
PUMPING STATION COST CURVE?
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CAPACITY ( CFS )
3ENR CCI = 4520 (1986). Does not include land acquisition, engineering,

administration, and contingencies. Annual operation and maintenance
costs = $6,000 per station.

Source: U. S. Army Corps of Engineers and SEWRPC.

Table A-1

UNIT COSTS FOR CHANNEL
MODIFICATION COMPONENTS
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DIAMETER OF PIPE ( INCHES )

JENR CCI = 4520 (1986). Does not include easements, engineering,
administration, and contingencies. Annual operation and maintenance
costs = $1,000 per mile for diameter > 36 inches and $2,000 per mile
for diameter < 36 inches.

brpjs curve is applicable for pipe invert depths of up to 12 feet. For depths
greater than 12 feet, site-specific cost adjustments should be made.

Source: Stanley Consultants and SEWRPC.

Component Unit Cost@
Clearing and Grubbing $3,500 per acre
Excavation $3 to $20 per cubic yardb
Concrete $160 per cubic yard
Riprap $40 per cubic yard
Gabions $1 QO per cubic yard
Landscaping $3,400 per acre

4ENR CClI = 4520 (1986). Annual channel mainte-
nance cost = $2,000 per mile.

beost dependent on haul distance to disposal site,
disposal site tipping fees, and whether excavated
material includes toxic substances requiring special
disposal methods.

Source: SEWRPC.
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Table A-2

UNIT COSTS FOR STREET AND PEDESTRIAN
BRIDGE REMOVAL AND REPLACEMENT

Table A-3

UNIT COSTS FOR RAILWAY
BRIDGE REMOVAL AND REPLACEMENT

Unit Cost®:P

Type of Bridge ($ per square foot)

Street 60

Pedestrian 70

Number of Unit Cost
Tracks ($ per lineal foot of span)
1 4,900
2. 8,700
3 12,500

9ENR CCI = 4520 (1986)

bpased on bridge deck area including street, curbs,
sidewalks, and parapets.

Source: SEWRPC.

Table A-4

UNIT COSTS FOR CONCRETE BOX CULVERTS

Source: SEWRPC.

Table A-5

UNIT COSTS FOR CORRUGATED
METAL PIPE ARCHES

Culvert Size Unit Costa.P
(feet) ($ per lineal foot)
8 x 6 400
8 x 8 460
10x 6 490
10 x 8 580

10 x 10 660
12 x 6 640
12 x 8 670
12 x 10 . 820
12 x 12 900
16 x 6 600

4ENR CCI = 4520 (1986)

badd $30 per lineal foot of pipe to account for road
reconstruction.

Source: SEWRPC.
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~ Unit Cost?
($ per lineal foot)
Pipe Size,

Span x Rise Excluding Road Including Road
(inches) Reconstruction Reconstruction
36 x 22 70 80
43 x 27 100 110
50 x 31 110 120
58 x 36 130 140
65 x 40 180 200
72 x 44 190 210

4ENR CCl = 4520 (1986)

Source: Dodge Guide and SEWRPC.




Table A-6

UNIT COSTS FOR STRUCTURAL
PLATE PIPE ARCHES

Table A-7

ANNUAL OPERATION AND MAINTENANCE
COSTS FOR SURFACE STORAGE FACILITIES

Annual Operation and
Maintenance as a Percent
of Construction Cost?

Storage Volume
(acre-feet)

Unit Cost®
($ per lineal foot)
Pipe Size,

Span x Rise Excluding Road Including Road
(inches) Reconstruction Reconstruction
73 x 55 280 290
84 x 61 300 320
98 x 69 ' 340 360
114 x 77 410 430
131 x 85 500 520
148 x 93 540 570

161 x 101 600 630

178 x 109 640 670

190 x 118 700 740

199 x 121 720 760

Volume < 5 6
5 < Volume < 20 4
Volume > 20 3

4ENR CCI = 4520 (1986)

Source: Dodge Guide and SEWRPC.

Table A-8

STRUCTURE FLOODPROOFING COSTS?

8Includes periodic sediment removal,

Source: SEWRPC.

Table A-9

SINGLE-FAMILY HOME ELEVATION COSTS?

Cost = $22,800 + $3,400 x Number of Feet Raised

Structure Type Cost per Structure

Single-Family Home $4,600
Two-Family Residence $6,800
Industrial/Commercial Market Value x (0.07 + 0.05 x

Building Height, in Feet, of Floodproofing
Above First Floor)

8ENR CClI = 4520(1986). Costs include administration
and contingencies.

Source: SEWRPC.

Table A-10

SINGLE-FAMILY HOME REMOVAL®?

Cost = $14,000 -+ Structure and Site Acquisition Cost

8ENR CCl = 4520 (1986). Costs include administration and
contingencies.

Source: SEWRPC.

8ENR CCl = 4520 (1986).

Source: SEWRPC.
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Appendix B

HYDROLOGIC-HYDRAULIC SUMMARY FOR
STRUCTURES IN THE KINNICKINNIC RIVER WATERSHED

Table B-1

HYDROLOGIC-HYDRAULIC SUMMARY—KINNICKINNIC RIVER
YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

Structure and Selected Cl 10-Year Recurrence Interval Flood 50-Year Recurrence Interval Flood 100-Year Recurrence Interval Ficod
Structure | Recommended Depth at Low | Depth on Road | Instantaneous | Upstream | Downstream Depth at Low | Depth on Road Depth at Low | Depth on Road
Type and Design Adequate Peak snge" swga" Point in Bridge | at Centerline Peak Stage Stage Point in Bridge | at Centerline Peak Sum-‘1 suqe" R Pointin Bridge | st Centerline
River Hydraulic Frequency Hydraulic Discharge {feet above { tfeet above Backwater® Approach Road of Bridge Discharge {feet above { {feet above Backwater® Approach Road of Bridge Discharge (feet above | {leet above |[Backwater | Approach Road of Bridge
Name Number | Mite® | Significance® (years) Capacity® {cts) NGVD) NGVD) fleet) tleet) tHeet) {efs) NGVD) NGVD) teet) (et} tfeet) (cls) NGVD) NGVD} ifeet) theet) tfeet)
5. Chase Avenue 100 | 240 15 50 No 4,350 §87.1 582.8 43 - . 6,200 589.2 584.1 5.1 0o - 7,000 589.9 584.9 50 02 .-
H94 105 287 1 . .- 4,350 .- .- .- - . 6,200 . . .- . . 7.000 .- .- .- .- .-
S. 6th Streer 120 EX4) is 50 Yes 3,760 631.1 5911 00 .- .- 5,300 592.2 §32.2 00 .. .- 6,000 5926 5926 00 .. -
S. 9th Place 140 308 1S 10 Yes 3,750 598.8 598.8 00 .- .- 5,300 600.2 400.2 0.0 .- .. 6,000 800.7 600.7 00 .. -
S. 13th Street 160 32 1S 50 Yes 3.760 602.1 602.1 0.0 .- - 5,300 603.4 6034 00 - .- €.000 603.9 603.9 00 - -
$. 16th Street 180 358 1S 50 Yes 3,550 609.6 609.6 00 .- .. 5,000 6109 £10.9 0.0 - . 5.700 6114 6114 0.0 - .-
Pedestrian Bridge 185 385 1s - .- 3,550 613.1 €114 1.7 .- .. 5.000 6166 6144 22 - - 5,700 6164 6164 0.0 - i
W. Cleveland Avenue 190 379 1S 50 Yes 3,550 6175 6144 3.1 .- .- 5,000 6194 6182 32 - - 5,700 6204 616.6 as -- -
Chicago & North

Western Railway 200 | 334 15 100 Yes 3,550 617.7 6177 00 - .- 5.000 6205 6196 0.9 - . 5.700 621.7 6206 R - .-
Hailroad Spur 205 | 3.96 15 100 Yes 3,550 619.7 6177 20 - . 5.000 622.7 6205 22 - - 5,700 6242 621.7 25 - --
Drop Structure 210 3.96 33 .- .- 3,550 619.8 6198 0.0 .- .- 5,000 6227 622.7 00 .- . 5,700 624.2 6242 00 .. -
S. 201h Street 215 432 s 10 Yes 3,550 628.0 6246 34 - - 5,000 630.8 626.0 4.8 - . 5,700 632.9 626.7 8.2 - -
Chicago & North

Western Railway Spur 220 444 18 100 Yes 3,550 628.6 6280 06 . .- 5,000 631.7 630.9 08 - - 5,700 633.8 633.1 0.7 .- A
$. 27th Street 225 491 1S 50 Yes 3,550 629.8 6294 04 .- .- 5.000 6324 832.1 03 .- .- §,700 634.2 6339 03 - .
S. 29th Streer 230 5.03 15 10 Yes 3,550 6304 630.1 03 -- - 5,000 6328 632.6 02 - - 5,700 634.5 634.3 02 - i
Deop Structure 232 6.12 3s .- .- 3,550 6830.7 630.7 00 .. .- 5,000 6330 633.0 0.0 .- .- 5,700 8346 6346 00 .- -
Kinnickinnic -

River Parkway 235 5.14 18 10 Yes 3,550 632.8 630.4 24 .. . 5,000 8343 632.7 1.8 -- - 5,700 635.5 6344 1 - -
Pedestrian Bridge 240 | s.21 18 - - 1,600 6330 6328 02 - .- 2,260 6345 6344 0.1 -- - 2550 635.7 635.6 01 -- .-
S. 35th Street 245 5.45 18 50 Yes 1,600 633.7 6335 0.2 .. .- 2,250 €35.0 634.8 02 - .- 2,550 636.0 635.9 A -- -
W. Forest Home Avenue 250 | &7 18 50 Yes 1,600 636.5 6348 17 .. .- 2,250 6379 635.8 23 - .- 2,550 8384 636.6 18 -- b
Jackson Park Drive 255 | 687 18 10 Yes 1,800 6373 636.6 07 - -- 2,250 638.7 6380 07 - -- 2,550 6392 8386 07 - .-
Jackson Park Tunnel

Outtet Structure 20 | son 4 . - 1,600 - 6374 - . - 2,260 - 6388 .- - .- 2,550 .- 639.4 .- - .-
Jackson Park Tunnel

Intet Strutture 265 | 6.14 43, -- - 1,600 637.6 .- - -- - 2,250 6390 . - .- 2,550 6414 .- -- - -
Drop Structure 270 827 3s- . .- 1,600 8444 638.6 .- .- .- 2,250 6446 640.0 .- .- -- 2,550 6446 6419 .- == -
Park Pedestrian Bridge 275 844 1] .- .- 1,600 .- .- -- -- .- 2,260 .- .- .- .- .- 2550 .. -- - - b
S. 43¢d Street 280 651 15 50 No 7% 6493 6475 18 0.0 .. 1.100 649.9 648.0 1.9 02 .- 1,200 650.1 648.2 1.9 03 .-
Park Pedesirian Bridge 285 7186 1 .- .- 790 -- .- .- .- . 1,100 . . .- - .. 1,200 - . .- .- --
S. 60th Street Outfall 290 | 805 a4 . . 7% - - .- - -- 1,100 - - - - -- 1,200 -- - .- .- -

*m in miles sbove with the River.
bsuucwu code is as lollows: 1-bridge or culvert; 2-dam, sill or weir; 3-drop structure or natural channel drop; 4-fords, outfalls. or inlet or gutiet are denoted by an S; hydraulically insigniticant structures are denoted by an I
‘a bridge has an adequate hydraulic capacity if it will rerain open during 8 flood having a recurrence interval equal to or less than the design A bridge is if the approach road or bridge is overtopped by a flood having a recurrence interval equel to or less than the recommended design frequency.

d,
The flood stage indicated represents the water surface elevation approximately 50 feet from the bridge.

. . " -
Backwater is detined a5 the change in the stage from the upstream side of the hydraulic structure 10 the downstream side.

Source: SEWRPC.
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YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

Table B-2

HYDROLOGIC-HYDRAULIC SUMMARY—LYONS PARK CREEK

Structure Identification and Selected Characteristics

10-Year Recurrence interval Flood

$0-Year Recurrence Interval Flood

100-Year Recurrence interval Flood

Depth at Low | Depth on Road
Structure Recommended Upsti e Depth at Low | Depth on Road | Instantaneous | Upstream | Downstream, Dtapll'\ at Low Depth on ?oad i o Slaged Pointn Bridge | at Centerine
Type and Design Adeguate Peak Stage Stags Point in Bridge | at Centerline Peak Stage Stage o | Pointin Bridge | at CE"'_E' ine o ': ’ oo :bov' toet above [Backwater® | Approach Foas of Bridge
River Hydraulic Frequency Hydraulic Discharge tfeet above | ffeet above |Backwater® Approach Road of Bridge Discharge feet above | {feet above |Backwater | Approach Road of Bridge ischarge e NGVO) 1ot Lteet) teet)
Name Number | Mite® | Signiticance {vears) Capacity® {cfs} NGVD) NGVD) ffeet) tfeer) tfeet) (cfs) NGVD} NGVD) ffeet) theet) tlean) tefsh )
00

Drop Structure 300 | 004 £ 670 686.7 686.4 00 - - 980 6875 6874 0.0 .- -- 1.150 687.9 6878
Parking Lot -

Tunnet Outlet 303 [ 006 as . . 670 -- 686.7 -- - - 980 687.5 - o . 150 ) 6879
W. Cleveland Avenue .40 56

Tunnel Infet 305 | 012 as 10 Yes 670 692.3 - .- 56 91 980 693.1 - - 40 75 1150 g::'g . - -
Drop Structure 310 | 012 3s .. -- 670 692.3 . .- - .- 380 693.1 - .- - - 1,:50 > . .
Pedstrian Bridge 315 | 020 1 . 570 - -- -~ -- .- 280 o . o o - "|:O 6976 697.3 :
Drop Structure 320 | o027 3s - - 670 696.2 695.8 -- - .- 980 697.2 696.8 - -- - :"W" 2002 poiapd T .. -
Drop Structure 325 | o3 3s -- .- 670 698.7 697.0 .- -- .- 980 699.8 697.9 -- -- - 1180 7089 7014 27 15 33
W. Stack Drive 330 | 036 15 10 Yes 670 7019 699.8 15 -3.1 05.3 980 04.8 700.9 1.6 16 -38 150 1048 S 27 ; .
Drop Structure 336 | 037 s - - 670 703.1 701.9 - -- .- 980 703.9 7048 - .- - e Toee o )

Drop Structure 340 | 042 35 - - 670 705.3 704.0 - - 980 706.2 7048 .- -- .- ":50 e Toa2
Orop Steucture us | o050 3s - . 670 709.2 707.0 . -- .- 280 7102 7078 .- - .- . : -

W, Bennett Avenue 41 4.7

Tunnel Qutlet 350 | 054 4s 10 Yes 670 .- 7099 .- 55 -6.1 980 .- 7108 -- -4.6 5.2 :::g : 7'_‘:2 . . .
Okiahoma Avenue .- 0.61 N/A .- - 670 -- .- .- - - 980 - - . o ’

W. Lakefigld Drive .

Extension Tunnel Infet | 355 | 0.70 as - - 670 7205 .- - - - 980 7212 - . - : :: gg ;i:: o -
Drop Structure 360 | 070 3s . . 670 7205 . -- . .- 980 7212 T . o . 1150 7244 7244 .. .- .-
Drop Structure 365 | 080 3s -- - 670 7223 7224 -- - .- 280 7231 7232 -- .- - 1180 7215 7240 02 FX] 33
S. 57th Street Culvert 370 | o084 15 10 Yes 670 7259 7229 08 40 5.2 980 7281 723.7 14 26 -38 3 27 24 02 > o
Pedastrian Bridge 375 | o0se 0 .- - 670 -- - .- - - 80 - - - o o 1150 . .. - .
Pedestrian Bridge s | 097 n - .- 670 .- - - - - 980 - - : o - 1150 .. .. - - .
Podestrian Bridge ass | 107 " - . 670 . - .- .- - 980 o > - . "y : 4, 00 10 10
S. 55th Street Culvert 30 | 112 15 10 Yes 670 7388 7338 1] 20 -20 280 7390 7346 00 1.2 212 1,150 7393 7348
W. Forest Home Avenus 710 .. .. - A
Culvert Outlet ass | 1a a .. . 475 .. N/A .. .. .. 640 . .. .- .- .-

NOTE: N/A indicates data not available.

2, in miles above confl with the ic River.

BStructure cods is &s follows: 1-bridge or culvert; 2-dam. sill or weir: 3-drop structure or natural channel drop; 4-fords, outfalls. or infat or outlet are denoted by an S; hydraulically insignificant structures are denated by an l.

7 bridge has an adequate hydraulic capacity if it will remain open during a flood having s recurrence interval equal to or less than the design A bridge is #f the approach road or bridge is overtopped by & llood having a recurrence interval equal 1o or less than the recommended design frequency.

drha flood stage indicated represents the water surface elevation ‘approximataly 50 feet from the bridge.

'ﬂukwna( is defined as the change in the stage from the upsiream side of the hydraulic structure 1o the downstream side.

Source: SEWRPC.




Table B-3

HYDROLOGIC-HYDRAULIC SUMMARY—WILSON PARK CREEK
YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

Structure Identification and Selected C 10-Year Recurrence interval Flood 50-Year Recurrence Interval Flood 100-Year Recurrance Interval Flood
Oepth at Low | Depth on Road
Structure | Recommended Depth at Low | Depth on Road } Instantaneous | Upstream Dewnst:’sam Depth at Low | Depth on H_owd Upstream ' P::‘ " E':m ot Centerline
Type and Design Adequate Peak slage" staqsd Point in Bridge | at Centerline Peak Stage’ Stage N Point in Bridge | at anl’rll ne Peak Stage ta::we packwater® Agproach fioad of Bridge
River Hydrautic Frequency Hydraulic Discharge {fest above | tfeet above |Backwater® | Approach Road of Bridge Discharge (teet above | {feet above |Backwater” | Approach Road of Bridge Discharge «e::; zl;:)ve «a:ls or oo P teet
Name Number | Mile® Slgnlhcanceh {years) Capacity® (ets) NGVD} NGVD) {feet) (feat) {feet) (cfs) NGVD) NGVD) {teet} {feet) teer) (cts}
.. .. ¥ 634.8 00 - -

Outlet Control Silt 400 0.00 2 . .- 1970 6321 632.1 00 -- .- 2730 6335 6335 0o 3.070 6348

W. Oklahoma Avenue
.. . -- 6353

Tunnel Outtet 404 005 as - -- 1,970 .- 634.1 -- - -- 2,730 - 635.0 -- 3.070
W, Euclid Avenue .. ..

Tunnel nlet 406 | 032 as .- .. 1,970 638.7 - - .- - 2730 639.9 ‘- - o o g’g?,g :ﬁf 6432 12 R .-
W. Lakefield Drive 412 049 s 10 Yes 1870 6414 6411 03 .- - 2,730 6435 6426 0.9 .- .- ! - -

W. Morgan Avenue .. 645.4 .. S .-

Tunnel Outlet 416 068 as - .- 1,670 - 643.1 - .- .- 2,310 -- 644.7 .- - -- 2,600 z
S. 27th Street .. .. .. .-

Tunnet Iniet 218 | osr s .- - 1,670 646.1 - -- - - 2310 649.1 - - - - ;g pobgd 08 04 - .
Howard Avenue 420 1.30 1s 50 Yes 1670 646.5 6465 0.0 .- - 2,310 648.6 6486 02 -- -- o hoves ot P o -
S. 20th Streer! 48 170 15 10 Yes 1,670 652.8 648.8 40 .- .. 2310 654.1 650.1 40 .- b z'm w . o .. .
Pedestrian Bridge 432 183 Ll .- - 1670 -- -- -- - .- 2310 - - :: o o y 57.7 31 06 08
S. 13th Street 436 | 242 15 50 Yes 1.250 658.1 6565 16 - . 1,69 660.1 657.4 2.7 - - :x 6608 687, > .. .
H94 438 250 1 100 .- 1,250 .- - - -- .. 1,690 -- .- -- - -- E o -

g .. .. 63. 6608 28
Soo Line Railroad a0 | 287 15 100 Yes 1250 6595 658.2 13 - . 1.690 6626 6603 23 o 1800 oo psd o 12 06
S. 6th Street a4 3.03 1s 10 Yes 1,250 659.9 659.8 0.1 .- . 1,690 663.7 662.7 10 06 o0 ot 6647 664.4 03 1.8 18
S. 5th Strest 448 318 18 10 Yes 1,250 660.7 660.1 08 .- .- 1,650 664.2 663.8 0.4 1.3 . E : .
Layton Avenve R .. . 664.8 . .. ..

Tunnel Outlet 452 351 as - -- 520 - 661.0 -- - .- 660 - 664.3 .- - no
Howell Avenue .. .

.. . 665.1 .- --

Tunne! Infet 454 | 365 a5 .- - 520 661.3 -- - .- - 660 6645 - - - ;:g s 865.3 .. - .-
Airport Tunnel Outlet 455 386 as - -- 520 -- 6615 -- -- - 660 . 664.7 - .- - o coes . o o ..
Airport Tunnet Inlet 456 478 as -- -- 400 6624 -- - .- .- 550 665.2 - - o 620 6661 666.0 o1 .- .-
Airport Service Road 457 496 1s N 400 6640 €638 0.2 .- - 550 665.5 6655 00 .- - pnd e as6s 00 . .-
Drop Structure 4574 | 6.28 3s - .- 400 665.4 664.8 06 -- -- 550 666.0 6660 00 .- -- : .

Chicago & North » 8714 seo.8 16 . .-
Wastern Railway 458 6.34 15 100 Yes 400 6700 668.2 18 .- -- 550 671.2 6688 24 - :gg A ora o1 12 ..
utility Lane 460 5.36 15 -- -- 400 6707 670.0 07 04 .- 550 671.3 671.2 0.1 1.0 - s A A oa s 00
Pennsylvania Avenue 464 5.54 1S 50 No 350 673.4 6718 13 05 - 450 6734 6723 11 18 -- e g7 piad P 28 03
Frontage Road 468 5.98 15 - - 350 6774 677.2 0.2 R .- 450 677.9 677.7 0.2 38 g,; e e ek o1 10 08
Nicholson Road arn 5.99 15 10 No 350 6774 677.4 00 32 - 450 6779 677.9 00 37 o8 10 6825 681.6 09 07 07

Whitnall Avenue 476 6.12 15 50 No 350 682.3 6310 13 05 05 450 6824 6815 0.9 0s 2 : E

4 in miles sbove with the Kinnickinnic River.

bSIluc(ure cade is 85 follows: 1 -bridge or culvert; 2-dam, sill or weir; 3-drop structure or natural channal drop; 4-fords, outfalls, or inlat or outlet ie ignific are denoted by an S: hydraulically insigniticant structures are denoted by an 1.

©A bridge has an sdequate hydraulic copacity it it will remain open during  flood having & recurrence intarval equal to or less than the design frequency. A bridge is jeally i i the approach road or bridge is overtapped by a tlood having 8 recurrence interval equal to or less than the recommended design frequency.
d

The flood stage indicated represents the water surface elevation approximately 50 feet from the bridge.
®Backwater is defined as the change in the stage trom the upstraam side of the hj ydraulic structure ta the downstream side.
'Illen is a drop of about 5.4 teet in the streambed at the downstream side of the S. 20th Street bridge.

Source: SEWRPC

€99




1 4%%

Table B-4

HYDROLOGIC-HYDRAULIC SUMMARY—WILSON PARK CREEK
YEAR 2000 PLANNED LAND USE AND PLANNED CHANNEL CONDITION

Structure and Sefected Cl 10-Year Recurrence Intervat Flood 50-Year Recurrence Interval Flood 100-Year Recurrence nterval Flood
Unet Depth at Low | Depth on Road
Structure Upstioam o Oepth at Low | Depth on Road Upsureay ounay PD‘_"’:'.'"’; 'LI:we D;Pé: .;::::: oy stage? | Staged Point in Brdge | at Centerline
Type and Design Adequate Peak Stage’ Stage Point in Bridge | at Centerline Peak Stage tage o oint i g ' Dischor et above | {feet sbove Backwater® Approach foad of Bridge
River |  Hydraulic Frequency | Hydraulic |  Discharge [ tfest above | (feet above |Backwater® | Approach Road |  of Bridge Discharge | ffeet above | (feet above [Backwater® | Approach fioad |  of Bridge -sc'a ge oo e ou i feet
Name Number | Mite® | Significance (years) Capacity® (cfs) NGVD) NGVD} tfeet) {feet) {feet) (cfs) NGVD} NGVO) (teet) {feet} ffeet) {cfs)
8 00 -
Outlet Control Sitt 400 | ooo 28 -- .- 2,150 632.1 832.1 00 .- .- 2,820 6335 63315 00 -- .- 3.090 634.8 §34
W. Oklahoma Avenue N . ..
Tunnel Qutiet 404 | 005 as .- - 2,150 - 6344 . .- - 2,820 - 6351 - - - 3.0%0 - 6353
W. Euciid Avenue . .. ..
Tonnel infet a06 | 032 a5 - . 2,150 6390 . .- .- . 2,820 640.1 . - - - :»g: x-g sina " i .
W. Lakefield Orive 412 | 048 15 10 Yes 2,150 6420 6416 04 -- -- 2,820 8438 6428 10 - - . - -
W. Morgan Avenue i --
. .- 6455 .-
Tunnel Outlet 416 | os8 45 .- .- 1,820 .- 6434 - .- - 2570 - 644.7 -- .- 2840
S. 27th Street .. . -
Tunnet Infet g | os7 45 .- - 1920 6458 - .- .- - 2570 648.9 - - - - gm ::""f etos 05 o -
Howard Avenue 420 1.30 15 50 Yes 1,920 646.5 6464 0.1 .- -- 2570 6424 6491 03 .- i 2840 0532 6518 14 .. .
S. 20th Street 428 | 170 1s 10 Yes 1,920 650.3 6492 11 -- - 2,570 6520 650.6 14 -- -- 250 "3 e - .. .
Pedestrian Bridge 432 | 183 " -- -- 1920 -- -- .- - - 2570 - -- i o o g 4 09 .- --
5. 13th Street a6 | 242 15 50 Yes 1,530 6536 653.6 00 . - 2120 6554 654.8 06 - - :3:2 6583 68 > R .
H94 438 | 250 u 100 .- 1.5%0 - .- -- -- .- 2120 -: - o o o 2340 658.2 656.6 16 . .-
Soo Line Railroad 440 | 257 18 100 Yes 1,590 654.7 654.3 04 .- .- 2,120 657.2 655.9 13 -~ -- 2500 by P 00 A .
S. 6th Street a4 | 303 15 10 Yes 1,690 657.1 657.1 00 o - 2120 6586 6586 00 -~ -- 2340 oo Pt e o .
S. 5th Strest ag | ais 1s 10 Yes 1,590 660.2 659.2 10 -- .- 2120 661.6 660.1 1.5 -- -- . - -
Layton Avenue .. 2.7 .. BN .-
Tunnel Outlet a52 | 361 as -- .- 580 .- 660.9 - -- .- 750 - 6622 - - T 830 g62.
Howell Avenue .- -
Tunnel Infet 454 | 365 as .- .- §80 6613 .- . .. . 750 662.6 -- .- -- :gg “_3_ eos.a o . ..
Airport Tunnel Outlet 455 | 388 as - - 580 - 6615 .- - .- 750 - 6628 - - - 620 oad o .. .. ..
Aisport Tunnel Inet 456 | 478 as -- -- 400 6625 .- .- -- .- 550 6638 - - -- .- psd oot 650 00 . ..
Airport Service Road 457 | 498 15 .- -- 400 6638 6638 00 .- . 550 664.6 664.5 [ -- -- s 65 o o ) ..
Orop Structure! 457A | 5.28 3s - -- 400 -- -- - - .- 550 - . o - o
Chicago & North - .-
. .. : 666.0 03
Waestern Railway 458 | 5.34 15 100 Yes 400 665.2 664. 03 .- - 550 666.0 665.6 04 :;g :ggi oo o1 o ..
Utility Lane 480 6.38 1$ .- .- 400 665.3 665.2 0.1 .- -- 650 666.1 666.0 01 .- - 610 675 6673 02 . .
Pennsylvania Avenue 464 654 1S 50 Yes 350 666.4 666.2 02 - - 450 667.2 6670 0.2 - - 510 o . o . .-
Frontage Rosd 468 | 598 1S - -- 350 -- -- .- - - 450 -~ - " - o 810 675.4 . .. .. .-
Nicholson Road 472 | 599 15 10 Yes 350 674.2 -- - -- -- 450 675.2 -- - - - £10 6825 6812 03 07 07
Whitnall Avenue 476 | 6.2 15 50 No 350 662.3 6806 0.7 05 05 450 6824 680.9 13 06 06 : -
¥ in miles sbove with the Kinnickinnic River,
BStructure code s a5 follows: 1-bridge or culvert; 2-dam, sill or weir; 3-drop structure or natural channel, drop; 4-fords. outfalls, or inlet or outlet are denoted by an S: hydraulically insignificant structures are denoted by an I.
‘A bridge has an adequate hydraulic capacity if it will remain open during a flood. having a recurrence interval equal (0 or less than the design A bridge is i the approach road or bridge is overtopped by a flood having a recurrence interval equal 1o or less than the recommended design frequency.

“Ihe flood stage indicated rapresents the water surface slevation approximately 50 teet from the bridge.

Backwater is datined as the change in tha stage from the upstream side of the hydraulic structure to the downstream side.

’Dmp Structure removed under recommended channel conditions.

Source: SEWRPC.




Table B-5

HYDROLOGIC-HYDRAULIC SUMMARY—S. 43RD STREET DITCH

YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

Structure identificanion and Selected Characteristics

10-Year Recurrence interval Flood

50-Year Recurrence Interval Flood

100-Year Recurrence Interval Flood

Structure Upstream | Downstream Depth at Low | Depth on Road u) ar e Depth at Low | Depth on Road Upstrear e Poﬁz:f:; :—i:':e ";vcl: r::":::"
Type and Design Adequate Peak Slaged Stage Point in Bridge | at Centerline Peak Stage Stage N Point in Bridge | at Centerline Paak Stage Stage o o N Rood of Bridge
River Hydraulic Frequency | Hydrautic [ Discharge | ffeetsbove | teet above |Backwater® | Approach Road of Bridge Discharge | (feet above | {feetabove |Backwater” | Approach Road of Bridge Discharge | (feet sbove | {feet above |Backwater | Approach Roa b,
Name Number [ Mite? | Significance (vears} Capacity” (cts) NGVD) NGVD} tfeet) (feet} tfeety fefs) NGVD) NGVD} tHeet) (feet) (feet) fcfs) NGVD) NGVD) tfeet) teet) [

Chicago & North

Western Railway _

Tunnel Outlet 800 0.00 45 .. .. 520 ae 6386 .. . .- 630 - 640.0 . - . 870 .- 6419 .- - -
Chicago & North

Western Railway.

Tunnel fnlet 800 0.10 4s -x - 520 6395 - .- -- .- 630 8417 .- .- .- -- 670 6438 -- .- .- -
W. Lincoin Avenue

Tunnel Infet 80z | 0.21 as -- - 430 .- 6395 .- - .- 600 -- 6418 . .- .- 640 - 6438 -- .- -
S.43rd Street

Tunnel Intet 802 | o066 as -- .- 410 6410 - .- .- .- 510 643.4 -- .- .- .- 540 6456 -- -- .- B
Drop Structure 803 | ose 3s .- .- 420 8438 641.0 - - -- 510 644.4 6434 . . .- 540 6458 645.6 .- -- .
W._Electric Avenue | 806 0.95 15 10 Yes aso 650.1 8498 03 -- - 380 650.8 6504 04 .- -- 400 651.1 650.7 04 .- -
? in miles above with the ic River.
BStructure code is as follows: 1-bridge or culvert: 2-dam, il or weir; 3-drop structure or natural channel drop: 4-fords. outfalls. or inlet or outlet are donoted by an S; hydraulically insignificant structures are danoted by an 1.
‘A bridge has an adequate hydroulic capacity if it will remain open during & flood having a recurrence interval equal to or less than the design A bridge is il the approach road or bridge is overtopped by a flood having a recurrence interval equal 1o or less than the recommended design frequency.

d”u flood stage indicated represents the water surface elevation approximately 50 feet from the bridge.

€Backwater is defined a5 the change in the stage from the upstream side of the hydraulic structure to the downstream side.

Source: SEWRPC.

Table B-6

HYDROLOGIC-HYDRAULIC SUMMARY—VILLA MANN CREEK
YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

Structure Identification and Selected Characteristics

10-Year Recursence Interval Flood

50-Year Recurrence Interval Fiood

100-Year Recurrence Interval Flood

Structure Up: Depth at Low | Depth on Road | Instantaneous | Upstream | Downstream Depth at Low | Depth on Road | Instantaneous | Upstream | Downstream Depth at Low | Depth on R_oad
Type and Design Adequate Peak SIaged sxaged Point in Bridge | at Centerline Peak Slaned Stage Pointin Bridge | at Centerline Peak Stage’ Stage o Pointin Bridge | at Centerline
River Hydraulic Frequency Hydraulic Discharge {feet above | (feet above Backwater® Approach Road of Bridge Discharge {feet sbove | (feet above Backwater® Approach Road of Bridge Discharge {feet above | (feet above |Backwater Approach Road of Bridge
Name Number | ile® | Significance! tyears) Capacity® {cfs} NGVD) NGVD) {feet) (feet) {feet) {cfs) NGVD)} NGVD) {feet) ifeet} {feet) {cfs) NGVD} NGVD) {feat) {ieet) {fest}

S. 20th Street 600 0.07 1s 50 Yes 360 6540 654.0 0.0 -- .. 530 655.1 656.1 00 .. .- 600 655.6 655.6 00 .- .-

Drop Structure 600A 0.02 3s .- .- 360 6540 654.0 0.0 -- .. 5630 655.1 655.1 00 .- .- 800 655.6 655.6 00 .- .-

Drop Structure 601 0.18 3s -- -- 360 8578 655.6 22 -- .- 530 658.4 656.0 24 .- .- 600 658.6 656.3 23 .- A

W. Plainfield Avenue | 602 0.24 18 10 Yes 360 658.9 658.1 08 -- -- 530 659.6 658.7 09 -- - 600 659.9 8590 09 .- -

W. Bolivar Avanue 804 0.40 s 10 Yes 360 665.5 6648 07 .- -- 630 666.1 665.6 05 - .- 600 666.3 665.8 05 .- -

1H 894 Outlet 606A | 076 a .- .- 360 .- 6833 -- .- .- 630 .- 6839 - .- .- 600 -- 684.2 -- -- -

®Measured in miles above confluence with Wilson Park Creek
BStructure code is a5 follows: 1-bridge or culvert: 2-dam, sill or weir; 3-drap structure or natural channel drop; 4-Tords, outfalls or inlet or outlet

“A bridge has an adequate hydraulic capacity if it will remain open during a flood having 8 recurrence interval equal to or less than the

d.

The Hlood stage indicated represents the water surface elevation approximately 50 feet from the bridge.

“Backwater is defined as the change in the stage from the upstream side of the hydraulic structure to the downstream sids.

Source: SEWRPC

[od
O
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design

quency. A bridge is

are denoted by an S; hydraulically insigniticant structures sre denotad by an I.

if the approach road or bridge is overtapped by a flood having & recurrence interval equal (0 0r less than the recommended design frequency.
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Table B-7

HYDROLOGIC-HYDRAULIC SUMMARY—VILLA MANN CREEK TRIBUTARY
YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

Structure Identification and Selected Characteristics

10-Year Recurrence Interval Flood

50-Year Recurrence intervat Flood

100-Year Recurrence Interval Flood

L Depth on Road
Structure Upstream | Downstream Depth at Low | Depth on Road | Instantaneous Upstream | Downstream Depth at Low | Depth on Road ar ’ PDG::'::;:—'::‘ m’ummne
Type and Design Adequate Peak S|age'1 Stage Point in Bridge | at Centerfine Peak Stage Stage’ . Point in Bridge | at Centerline .Peak Stage Stage’ e Am et Roud of Bridge
River Hydraulic Frequency Hydraulic Discharge (feet above | (feet above [Backwater® Approach Road of Bridge Discharge tfeet above | (feetabove |[Backwater- | Approach Road of Bridge Discharge ifeet above | (feet above Eackwnl;sr P! i dost)
Name Number | Mile” | Significance {years) Capacity (cfs) NGVD) NGVD) (feet) (feet) feet) fefs) NGVD) NGVD) (feet) (teet) (teat} (cfs) NGVD} NGVD} {Hee
S. 27th Street .-
Tunngl Outlet 607- | 0.00 as .- .- 180 - 6823 .- .- - 270 - 683.3 - .- . 320 - 683.7 --
S. 27th Street i » .
Tunnet Inlet 607 0.27 4s .- - 160 686.9 - -- - .- 240 688.0 .. - - - 290 690.2 94 . :;4 : o
i+ 894 607A 0.50 18 100 Yeos 160 6959 6938 21 .- - 240 6971 694.2 29 .. .- 290 6978 6 9.5 445 - o
W. Colony Drive | 6078 0.85 15 10 Yes 130 7127 709.0 37 - -- 200 nse 708.4 44 - - 230 7142 709, .
*Messured in miles above contluence with Villa Mann Creek.
bSlrucwu code is as follows: 1-bridge or culvert; 2-dam, sill or weir: 3-drop structure or natural channel drop: 4-fords, outtalls. or infet or outlet fy are denoted by an S; hydrsulically insigniticant structures are denoted by an 1.
‘A bridge has an adequate hydraulic capacity if it will remain open during a tiood having a racurrence interval equal to or less than the design freq: 'y. A bridge is # the approach road or bridge is overtopped by a fload having a recurrence interval equal to or less than the recommended design frequency.

dfhe Hlood stage indicated represents the water surface elevation approximately 50 feet from the bridge.

®Backwater Is defined as the change in the stage from the upsiream side of the hydraulic structure 1o the downstraam side.

Source: SEWRPC.
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Appendix C

HYDROLOGIC-HYDRAULIC SUMMARY FOR
STRUCTURES IN THE MILWAUKEE RIVER WATERSHED

Table C-1

HYDROLOGIC-HYDRAULIC SUMMARY—INDIAN CREEK
YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

. Flood
Structure Identification and Setected Characteristics 10-Year Recurrence Interval Flood 50-Year Recurrence Interval Flood 100-Yaar Recurrence Interval
Depth on Road
Swructure | Recommended \ Depthat Low | Depth on Road | Instantaneous | Upstream | Downstream Depthat Low | Depth on Road ar e P":‘:::"':‘s"l‘:;’a e amtaring
Type and Design Adequate Peak S|aged Slaged Point in Bridge | at Centerling Peak Stage Stage e Point in Bridge | at Centerline ! Peak Stage Stage sackwater® | Approach Road of Bridge
River Hydraulic Frequency Hydraulic Discharge tteet above | tteet above |Backwater® Approach Road of Bridge Discharge (feet above | (feet above |Backwater- | Approach Road of Bridge Discharge {feet above (lse«G:lb;ve u«:"" L oet] teet)
Name Number | mite® | Signiticance tears) | Copacity® (cts) NGVD NGVD) feet) {feet) feey) cfs) NGVD} | NGVD) (et} tleat) reet) fefs) NGvD) | NGVD)
14 14 1
W. Bradley Road 3100 | 013 1S 10 Yes 210 6442 6429 13 -- -- 1,560 647.0 645.1 19 10 0.7 1.890 6474 “‘;'g 03 36 28
Private Drive 3105 | 021 15 .- . 910 645.1 6444 07 09 01 1.560 6474 647.1 03 32 24 1.8%0 647.8 28-6 03 » o
N. River Road 3110 | o4 15 10 Yes 7% 6476 8475 01 - - 1300 648.5 648.2 03 - - 1520 8489 ' 05 26 16
Footbridge 3112 | o066 15 .- - 790 6510 650.8 0.2 04 .- 1.300 652.8 652.3 05 22 12 ::;g 6532 652. 26 e
Private Drive s | oss 3 .- .. 790 - - .- -- -- 1,300 -- -- - o . § . e 27 27
Private Drive 3120 | 084 18 -- -- 7% 6542 6534 08 13 1.3 1,300 655.2 654.6 0.6 23 23 1520 655.6 655. :) g.z 2 ot
Private Orive 3125 | 105 1s .- - 7% 655.3 €54.6 07 04 .- 1,300 656.3 6556 0.7 14 04 1520 656.7 656. .
N. Pheasant Lane 659.3 .. - .-
Tunnel Outlet 3130 | 136 as .- . 810 .- 7577 .- -- -- 1370 - 758.9 .- .- -- 1610 o . o o o
iH 43 Tunnel Inlet 3135 | 138 as .- .- 810 6579 - .- .- .- 1370 659.6 - .- - -- 1610 0.2 .-
N. Port Washington 0.3 03
Road/CTH W 30 | 157 1s 50 Yes 780 6508 6583 15 - .- 1310 6636 6599 a7 - - s 665.4 6605 48 0 ..
Footbridge 3145 | 1.76 u .. . 780 .- - - - -- 1310 - - - - o b e . 6.1 EX)
E. Dean Road 3150 | 199 15 10 No 700 6603 660.0 03 08 .- 1,160 663.7 663.7 00 43 2.1 1.350 665.5 665.4 01 .
2, in miles above confl with the Mil River.
BStructure cods is as follows: 1-bridge or culvert: 2-dam, sill or weir; 3-drop structure or nawral ehannel drop; 4-fords, outfalls, or infet or outlet i ignitic are denated by an S: hydraulically insignificant structures are danoted by an I.
. . . N ; P ign fr ncy.
A bridge has an adequate hydraulic capacity if it will remain open during a flood having a recurrence interval equal to or less than the ded design freq: v. A bridge is i if the spproach road or bridge is overtopped by a flood having a recurrence interval equal to or less than the recommended design frequency.

"Ihé flood stage indicated represents the water surface elevation approximately 50 feet from the bridge.
®Backwater is defined as the change in the stage from the upstream side of the hydraulic structure to the downstream side.

Source: SEWRPC.

Table C-2

HYDROLOGlC-HYDRAULIC SUMMARY—INDIAN CREEK
YEAR 2000 PLANNED LAND USE AND PLANNED CHANNEL CONDITIONS

Structure Identification and Selected Characteristics 10-Year Recurrence interval Flood 50-Year Recurrence Interval Flood 100-Year Recurrence Interval Flood
Structure [} Depth atLow |.Depth on Road Up: Depth atLow | Depth on Road Upstream | De e Depth at Low Dep(l:h oz\ :on:d
o ) o )
Type and Design | Adequate Peak Stage® Stage? Pointin Bridge | et Centerline Peak Stage” Stage® , | Pointinrigge | at Contertine Pesk Stage Stage R :""“ in :':’0: "of;i‘;e
River Hydraulic Frequency Hydraulic Discharge {fest above | {teet sbove |Backwater® Approach Road of Bridge Discharge (feet above | {feet above |Backwater | Approach Road of Bridge Discharge {feet above | {feet above Bacl;wzw ppn:'a; Y o roety
Name Number | Mite® | Significance” {vears) Capacity® (cts) NGVD) NGVD) {feet) (feet) {feet) (cfs} NGVD) NGVD} {feet) ffeet} {feet) (cts) NGVD) NGVD) {feet)
12
W. Bradley Road 3100 | 0413 15 10 Yes 930 6444 643.0 14 .- .- 1,640 647.1 645.3 18 11 08 2,040 €475 646.3 ;; ;: 30
Private Drive 3105 | 023 1S -- - 930 645.2 6446 06 10 02 1,640 647.5 647.2 03 3.3 25 2,040 648.0 547-; on T
N. River Road 3110 | om 15 0 Yes 820 647.6 647.6 00 -- - 1420 6488 6483 05 -- .- 1,700 649.1 648 o8 32 22
Footbridge 3112 | os6 15 - - 820 652.3 650.8 15 17 07 1.420 653.3 652.2 11 27 17 1,700 6538 653.1 . 22
Private Drive 315 | oss W . .- 820 .- .- - - - 1,420 - % - - - 170 o 5. 06 31 31
Private Orive 3120 | o84 15 -- -- 820 6543 6535 08 14 14 1,420 655.5 654.9 0.6 26 26 1,700 656.0 655.4 oe b 3
Private Drive 3125 | 105 1s -- - 820 655.4 664.7 07 05 -- 1,420 656.5 655.8 07 16 06 1,700 657.0 656.3 ; . .
N. Pheasant Lane o6 - B B
Tunnel Outlet 3130 | 136 4s - - 860 - 657.8 - -- .- 1,530 -- 659.2 .- -- - 1,890 .- 659. - o ..
1H43 Tunneltnier | 3135 | 138 4s -- .- 860 658.0 .- .- .- .- 1530 660.0 -- .- - .- 1.8% 660.9 i
N. Port Washington o o8 - B
Road/CTHW 3140 | 157 15 50 Yes 830 658.8 658.4 04 -- - 1.460 660.8 6602 06 .- .- :,g:g 6618 661, - -
Footbridge 3145 1.76 11 .. .. 830 .- .. .- .- .. 1,460 .- .- .- -- - E .- - 0s
€. Dean Road 350 | 101 15 10 No 700 659.6 659.4 02 02 - 1,160 6618 661.2 0.6 24 0.2 1,350 6625 662.2 03 ER| -
4, in miles above confl with the Mil River.
Structure code is as follows: 1-bridge or culvert: 2-dam, sill or weir; 3-drop Structure or naturs! channel drop: 4-fords, outfells, or infet or outlet i ignific are denoted by an S: hydraulically insignificant structures are denoted by an I.
©A bridge has an adequate hydraulic capacity if it will remain open during & tlaod having s recurrence interval equal to o less than the design frequency. A bridge is i if the approach road or bridge is overtopped by a fiood having & recurrence interval equal to or less than the recommended design frequency.

dlhe 1lood stage indicated represents the water surface elevation approximately 50 feet from the bridge.
®Backwater is detined as the change in the stage trom the upstream side of the hydraulic structure to the downstream side.

Source: SEWRPC.
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Table C-3

HYDROLOGIC-HYDRAULIC SUMMARY—LINCOLN CREEK
YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

. . lood
Structure Identification and Selected Characteristics 10-Year Recurrence tnterval Flood 50-Year Recurrence interval Flood 100-Year Recurrenca Intervat F
Low | Depth on Road
Structure | Recommended Upst Oepth at Low | Depth on Road Depth at Low [ Depth on Road pstress e Depth a1 o Comerlina
Type and Desion | Adequate Peak stage? | stage® Pointin Bridge | at Centerline Peak Stage® | Stage® Pointin Bridge | at Centerline Poak Stage Stage o| Pointin B:"': of Bridgs
: ) oo
River | Hydraulic Frequency | Hydrautic | Oischarge | (feet above | tfeet sbove |Backwater® | Approach Road of Bridge Discharge | (feet above | feet above [Backwater® | Approach Road of Bridge Discharge ““g::“ “e;:;:,b.;" a”::e:;ﬂ Aw;::e’:) (feet)
Name Number | Mile® | Significance! tyears) Capacity” (cts) NGVD) NGVD} ffeet) tfeet) {leet) (ofs) NGVD) NGVD) iteet) tfeat) tfeet) fets} NGVD)

N. Green Bay

Avenue/STH 57 238 | 043 15 50 Yes 5.410 6223 6222 X - - 7370 6218 623.4 04 - - 1::2 :::‘f :;:; os N B
W. Villard Avenue 239 0.81 15 50 Yes 4,740 624.0 6239 0.1 .- - 6,120 625.7 6253 04 - i :'ﬁm - o~ . ..
Pedastrian Bridge 230A | 0.3 u .- - 4,740 . .- - .- - 6120 o i > . o y 3t a3 26
N.Teutonia Avenve | 240 [ 1.30 15 50 No 4740 628.1 626.1 20 - - 6120 8310 (6276 aa 23 - set0 o pind oo - .
W.Cameron Avenus | 241 | 153 15 10 Yes 4,580 628.8 628.8 00 - - 5,840 631.4 631.4 00 - - s‘:so e podind 04 - .
Soa Line Railroad 242 1.65 1S 100 Yes 4,580 620.9 629.3 06 -- .- 5.840 6320 631.6 04 - - 6160 6330 6326 04 .. ..
W. Hampton Avenue | 243 173 15 50 Yes 4,580 630.6 630.2 04 -~ .- 5.840 632.7 6322 08 - - 180 6398 6336 62 03 ..
N. 320d Street! 244 1.90 18 10 Yes 4,580 637.2 631.3 59 .- . 5,840 6395 633.2 63 - .- s180 e pope 52 > o
Soo Line Railroad 245 20 s 100 Yes 4,580 640.5 63756 29 -- .. 5.840 6418 639.8 2.0 -- T s'wo 646.0 643.2 z.a 1.3 11
W_Glendale Avanve | 246 | 2.20 15 10 Yes 4,580 6436 6414 22 - - 5,840 645.7 642.8 29 10 08 & se0 Ses2 28 on o
N. 35th Street 248 252 15 50 No 3,730 645.5 8444 11 - - 4530 649.2 646.4 28 02 -- 438 poti 6495 e L. -
N.37th Street 249 | 264 15 10 Yes 3,730 646.4 6456 08 .- - 4,530 650.8 649.3 15 .- .- 4800 . bo o »
Pedestrian Bridge 2498 | 282 u . .- 3,880 - .- - - D 4,960 .- - - - - y - 2 23 10
N, Sherman Boulevard | 250 | 303 15 50 No 3870 650.0 64756 24 03 . 4,79 6517 651.4 03 20 07 gﬁg 6520 6518 02 - ..
Pedestrian Bridge 251 | 348 " . - 4,020 . -- - - - 6,290 - - - - o ; a4 06 01 .-
N. §1st Street 252 359 15 10 Yes 4020 652.6 8520 0.6 .- -- 6,290 654.3 653.8 05 .. - ;m 654.9 654'-3 o .
Pedestrian Bridge 253 | 380 u . - 4,020 .- -- .- .- .- 6,290 - - - B o ' 0. 14 .. .
N. 60th Street 264 | 424 15 50 Yes 3190 656.2 656.1 0.1 .- - 5,000 658.8 658.0 08 - - 5.860 8600 6588 ‘

W. Hampton Avenue/ .-
.. . 00 .-

CTHEE 255 | aat s 50 Yos 3,19 658.2 658.2 00 . - 5,000 660.2 660.2 00 . i-ggg 661.1 se1l O = .
Pedestrian Bridge 25 | as6 n . .- 2,490 - - -- -- - 3910 - - - o o ' - 08 .. -
W. Villard Avenue 267 | 492 1S 50 Yes 1130 661.6 661.3 03 . - 1,820 664.0 663.5 05 - .- 2,160 686.1 664.3 :

N. 60th Street and 09

4 25 09

W, Custer Avenue 258 | 537 18 50 No 1,130 663.6 8624 12 - - 1,820 667.8 664.7 a1 04 0.4 ; :gg 6e8.3 ees8 8 = ..
Pedestrian Bridge 269 651 u - .- 1,130 .- -- - - - 1820 - o o o a '

W. Silver Spring 0.2

Drive/CTH E 260 | 565 1s 50 Yeu 530 665.9 665.2 07 .- - 770 668.5 668.3 02 - - ::g :g:g :::{’I b o =
Stesi Drop Spitiway | 261 | 6.79 25 - -- 530 6734 668.4 50 - - 770 674.9 669.3 5.6 o - o e810 6782 28 ) 21

-Private Drive 263 | 608 15 . - 500 6790 8770 20 0.1 o 720 680.7 678.0 27 18 18 780 [ : :
Wisconsin & -
.. : 15 -

Southern Railroad 265 | 628 1S 100 Yes 440 631.9 6808 10 .- .- 640 683.4 6820 1.4 .- R :x 2:3'2 §§§ : 0.2 16 06
Private Drive 266 | 629 1s . .- as0 683.1 €819 1.2 07 - 640 683.8 683.4 04 14 o. basd o4 8. '8 i
Pedestrian Bridge 268 6.67 1" - - 460 -- - -- -- -- 640 - " . o a
Chicago & North 52 . .-

Westom Railway 269 | 673 15 100 Yoo 450 ©88.3 6848 35 - - 640 690.2 685.4 48 - .- , ;gg :3': :gg~g on a7
W.Woohworth Avenue | 270 | 6.82 1S 10 No 660 688.3 688.3 00 26 22 1110 690.2 690.2 0.0 45 4 1550 6908 6908 . 43 43
N. B1st Street mn 6.86 18 10 No 660 688.3 688.3 00 18 18 1110 690.2 690.2 00 a7 37 o ssoa S8 o o 08
W. Mill Road/ CTHS | 272 6.90 15 50 No 660 689.2 698.3 09 -- - 1310 690.3 690.2 0.1 02 02 Liog Pt 6923 04 o1 ..
N. Greon Tree Aoad 273 | 740 18 10 Yes 260 691.6 890.7 09 .- .- 380 692.7 691.8 09 0.1 .- A : :

W. Good Hope Road/ .. .. -

CTH PP 274 | 792 15 50 Yes 210 - 6927 - - - 290 .- 693.6 - - .- 310 .- 693.9
Chicago & North

Western Railway
and Concrete Drop .- .-

Spillway 275 | 797 1,35 100 Yes 210 694.6 .- - - .- 290 695.8 .- .- -- .- 310 636.3
Chicago & North .. .-

.. 5 53

Westorn Railway 277 | 8ae 1s 100 Yes 210 may 707.9 38 - .- 290 7134 708.4 50 - ne nas e e o ..

N 60th Streat 278 | 858 15 50 Yes 210 nas 717 14 .- . 290 7150 7134 16 - .- . - -

M, in miles above with the Milv River.

BaStructure code is as follows: 1-bridge or culvert; 2-dam. sill or weir; 3-drop Structure or natural channel drap; 4-fords, outfalls; or infet or outlet 7 igniti are denoted by an 5; hydraulically insigniticant structures are denoted by an I.

€A bridge has an adequate hydraulic capacity it it will remsin apen during a flood having 8 recurrence interval equal 10 or less than the design freq y. A bridge is i it il the approach road or bridge is overtopped by a flood having & recurrence interval equal to of less than the recommended design frequency.

“The flood stage indicoted raprasents he water surtace elevation spprosimataly 50 fest rom the bridge,
“Backwater is defined as the chang in the stage trom the upstresm sid of the hydraulic structure to the downstream side.

’rm's Structure was replaced in 1984 by the City of Mit in with the flood control plan. The stages listed in this table do not reflect the new bridge.

Source: SEWRPC.



Table C-4

HYDROLOGIC-HYDRAULIC SUMMARY —LINCOLN CREEK
YEAR 2000 PLANNED LAND USE AND PLANNED CHANNEL CONDITIONS

- 1 Flood
Structure identification and Selected Characteristics 10-Year Recurrence Interval Flood 50-Year Recurrence Interval Flood ¥00-Year Recurrence Intrva
Upst Depth at Low | Depth on Road
Structure Recommended Y, e Depth at L.nw Depth on Ffoad ¢ e D@th atLlow | Depthon i:ond o ;s:: readm s“”d Pointin Bridge | at Centerine
Type and Design Adequate Peak Slaged Stage Point in 8ridge | at Centerline Peak Stage Stage o Point in Bridge | at Cam.ar ine Pe age Backwater® | A pproach Road of Bridge
River Hydraulic Fraquency Hydraulic |  Discharge | (feet above | (feetabove |Backwater® | Approach Road of Bridge Discharge | (feet above | (feet above |Backwater® | Approach Road of Bridge Discharge «e;l ;m ﬂ*;g;:"‘ ““ee" e fteet)
Name Number | Mile® signiﬁcanceh (years) Capacity® {efs) NGVD) NGVD) ifeet) ifeat) (feet) (cfs} NGVD) NGVD) (teet} (feet) (teet) {cfs} IGVD} 4
N. Green Bay 01 .. .-
Avenue/STH 57 238 | o043 1S 50 Yos 7,600 5224 6223 01 - - 12,460 6247 6246 01 - - 14000 e pni o1 o -
W. Villard Avenue 239 0.81 1S 50 Yes 6,950 623.3 623.2 (3] .. .- 41,030 625.9 625.8 01 i . 12'650 > o .. .-
Pedestrian Bridge 2394 | 093 " .- .- 6,950 .- -- -- - - 11.030 - s o o o : 33 . .-
N.Teutonia Avenve | 240 | 130 18 50 Yes 6,950 6227 623.9 38 - .- 11,030 630.2 626.7 35 -- - :;‘Z’gg gg: Z;;: o o ..
W. Cameron Avenve | 241 153 15 10 Yes 6,700 6295 629.4 0.1 .- - 10,650 6323 631.8 05 .- .- e poogd cara b .. ..
Soo Line Railroad 242 165 1S 100 Yes 6,700 63i.5 630.5 10 - - 10,650 634.4 633.3 11 - .- bess preed 360 22 . ..
W. Hampton Avenue | 243 173 1 50 Yes 6.700 632.6 631.8 08 - -- 10.650 637.0 634.9 21 - .- 12200 8. pragd >2 - .
N. 320d Srreer’ 244 1.90 15 10 Yes 6.700 . 633.2 - .- - 10,850 .- 6375 .- .- - Ihgied coos %8 o .. ..
500 Line Railroad 245 201 15 100 Yes 6.610 633.3 .- .- .- - 10,540 637.5 .- - .- - Bpess oo 400 oz o ..
W. Glendale Avenve | 246 220 15 10 Yes 6.610 6345 634.1 04 .- -~ 10,540 638.9 6386 X .- - 20 borgs 41 08 . .
N. 35th Street 248 252 15 50 Yes 5.350 8378 637.0 08 -- - 8540 641.2 6404 08 .- i 9750 6429 8420 00 .. .-
N. 37th Street 249 284 1S 10 Yes 5350 6385 6384 0.1 -- . 8540 641.8 641.8 00 -- .- e #2: * o .. .
Pedestrian Bridge 249a | 282 i - .- 5350 .- .- .- - - 8540 .o - - - B y 04 . .-
N.Sherman Boulevard } 250 | 3.03 18 50 Yos 5,140 6423 8422 01 . .. 8,540 645.2 6449 03 - - 3-;:8 8463 8459 » ..
Pedestrian Bridge 251 348 1 .- .- 4,030 -- .- .- - - 6.310 - . - o o ; 07 .- .-
N, 51st Street 252 359 15 10 Yos 4,030 5483 645.2 R .- - 8310 6480 647.3 07 - R ;::g 6488 g481 o ..
Pedestrian Bridge 253 3.80 " . .- 4.030 .- .- - - - 6310 - - - o B ’ ) - .-
N. 60th Stress 254 424 1s 50 Yes 3,200 654.8 654.2 06 -- - 5,030 666.7 655.9 08 -- .- 5850 657.4 656.6 .
W. Hampton Avenue/ 15 .- .-
CTH EE 255 | 441 15 50 Yes 3,200 6564 6554 10 - - 5,030 658.5 657.2 13 - - sa50 6594 8579 'S o .
Pedestrian Bridge 256 456 ] - -- 2,500 .- .- - .- - 3,930 - - i o o ’ 08 .- .-
W. Villard Avenue 257 492 1s " w0 Yes 1,140 €61.6 661.3 03 .- - 1,840 664.0 6635 05 - - 2,170 665.1 664.3 !
N. 60th Street and 25 11 1.1
W. Custer Avenue 258 537 15 50 No 1,140 663.7 662.4 13 .- . 1,840 667.9 664.7 32 07 0.7 ;:;g 65_8_<3 5‘?"‘_»3 O -
Pedestrian Bridge 259 551 1" .. .- 1,140 .- .- -- .- - 1,840 - - i i o g
W. Silvar Spring 04 .. .-
Drive/CTH € 260 | 565 is 50 Yos 620 668.2 6652 10 - - 980 668.7 6684 03 - - o coo2 o o - o
Steel Drop Spillway 261 5.79 25 -- .- 620 674.1 668.7 54 .- - 980 675.5 669.8 5.7 - - 1050 6816 6776 40 .. .-
Private Drive 263 606 15 - -- 520 678.9 676.2 27 - - 930 681.2 671.3 39 - .- L 4 L
Wisconsin & .- --
.. X 8 31
Southern Railroad | 265 | 6.28 15 100 Yes 530 682.2 680.5 17 . -- 850 684.8 682.2 26 - ::g 3: ; ::: S on - ..
Private Drive 6 | 629 15 - .- 530 6835 682.2 13 . - 850 684.9 684.8 o1 - - 1120 o o .. . .-
Pedestrian Bridge 268 667 11 - -- 610 -- -- - .- -- 980 .- - - o o :
Chicaga & North .. --
. .. . 686 o7
Wostern Railway 29 | 673 15 100 Yes 610 846 6846 00 - -- 980 685.9 685.7 02 1120 Soes 623 3 o3 o -
W. Woolworth Avenue | 270 6.82 1S 10 Yes 610 685.0 €84.9 0. .- - 980 686.6 636.4 0.2 .- - 1'120 687-3 6872 o4 . ..
N. 515t Street n 6.86 18 10 Yes 610 685.2 685.0 02 .- - 980 686.8 686.6 0.2 -- e 1120 637.9 6873 06 .. -.
W. Mill Road/CTH S 272 6.90 15 50 Yes 610 686.3 685.2 11 .- -- 980 687.8 686.8 04 -- . 065 6504 6894 10 .. .
N. Green Tree Road 273 7.40 15 10 Yes 660 688.0 687.1 X .- -- 850 689.6 688.6 1.0 -- .- - -
W. Good Hope Road/ .. -
CTHPR 274 7902 15 50 Yos 210 .- 6898 - . -- 290 .- 691.3 - - 310 6920
Chicago & North
Western Railway
and Concrete .. .-
. .. .. 692.3 .- .-
Drop Spillway 275 787 1,38 100 Yes 210 €898 - -- .- -- 290 6915 .- - 30
Chicago & North . -
- .. . 705. 88
Western Roilway 277 849 15 100 Yes 210 nay 704.3 74 .- -- 290 7134 7048 86 ::g ;:: g 7‘1’;2 Te o -
N, 60th Street 278 855 1s 50 Yes 210 7139 nz 14 - -- 290 7150 7134 1.6 - -- - &
‘M in miles above with the Mil River.
bSuu«um code is s follows: 1-bridge or culvert; 2-dam. sill or weir; 3-drop structure or natursl channel drop; 4-fords. outtalls. or inlet or outlet . Hydraulic igniti are denoted by an S: hydraulically insignificant structures are denoted by en 1.
A bridge has an adequate hydraulic capacity if it will remain apen during 8 flood having & recurrence interval equs ta or less than the design 1 y. A bridge is e inade #f the approach road or bridge is overtopped by a tiood having a recurrence interval equal to or less than the recommended design frequency.

drha flood stage indicated represents the water surface elevation approximately 50 feet from the bridge.
'hckw:m is detined a5 the change in the stage from the upstream side of the hydraulic structure to the downstream side.

lfllis Structure was replaced in 1984 by the City of Miis kee in with the flood control plan. The stages listed in this table reflect the new bridge.

Source: SEWRPC.
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Table C-5

HYDROLOGIC-HYDRAULIC SUMMARY—BEAVER CREEK
YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

.x

1 Fi
Structure (dentification and Selected I isti 10-Year Recurrence Interval Flood 50-Year Recurrence interval Flood 100-Year Recurrence Interval Flood
; Depth at Low | Depth on Road
\ th on Road Upstream
N Structure Recommended I Ups(readm [+ e Deva_\ atLow | Depthon foad | Instantaneous Ups"eldm Duswns!ream P[::::?na; ;::e D:‘pce :‘:f.:‘e oy Slaged Sluged pontn Bridges | ot Centerline
Type and Design Adequate Peak Stage Stage Point in Bridge | at Centerline Peak Stage tage e ¢ Bridas Discharge feet above | faet above e Approach Road of Bridge
River Hydraulic Frequency Hydraulic Discharge {fest above | ffeet above |Backwater® Approach Road of Bridge Discharge {feet above | (feet above |Backwater- | Approach Read of ; ll)g o NGVDY NGVO! feet feet) (feet)
Name Number | Mite® | Significance! tyears} Capacity” (cfs} NGVD} NGVD) tfest) tfeet) tfeet) {cts) NGVD} NGVD) tteet) {feet) ffeet )
YMCA Pedestrian 9 f 27 .-
Brdge 3000 | 0.10 15 - - 640 6487 | sag7 00 04 . 1,040 650.4¢ 6s0.4' | ‘00 21 .- 1.180 651.0 651.0 00
N. Green Bay Road ‘ . - 1140 . 6510 .. .. .-
TunneiOutlet/STHS? | 3005 0.18 45 .- .- 620 -- 648.7! . .- -- 1010 - €50.4' .- - .
N. Green Bay Road B . 1140 6522 .. = . .-
Tunnel Intet/STHE7 | 3005 | 033 as .- .- 620 6487 - - .- .- 1,010 €51.3 -- .- N ne P 524 08 - ..
Utitity Road 3010 067 18 .- .- 620 649.8 649.7 01 -~ .. 1.010 852.0 651.7 03 e .
Wisconsin Central 00 . .-
.. .- 1130 652.8 652.8
Railroad 3015 | 069 1S 100 Yes 620 649.8 5498 00 -- .- 1,010 652.1 652.0 ovl o : ;70 cona P o8 .. .-
N.51st Street 3020 | 092 1s 10 Yeos 590 650.7 8504 03 - .- 1.080 652.7 652.3 ?o -- - 970 6572 6559 12 .. .-
N. 60th Street 3026 150 18 50 Yes 410 6540 6536 04 -- .- 770 656.2 £55.2 K --
W. Brown Deer Road/ = a61.8 6578 40 .. -
STH 1009 3030 | 1.76 15 50 Yes 260 6604 655.8 46 .- .- 460 6613 657.0 :.3 ot - ia g 6708 667.0 38 17 17
N. 64th Strest 3035 | 193 1S 10 Yes 230 667.4 665.5 19 -- .- 400 8705 666.5 0 o 500 6750 6723 27 o8 .-
N. 66th Street 3040 | 208 15 10 Yes 230 673.1 6716 15 .- - 400 674.7 6721 26 :
W. Brown Deer Road/ h - .- .-
h .- .. - 500 - 675.3
STH 100 3045 | 220 15 50 .- 230 -h 6740 -- -- -- 400 -- 6750
2 in miles sbove with the Mit River.
BStructure code is as follows: 1-bridge or culvert: 2-dam, sill or weir; 3-drop structure or natural channel drap; 8-fords, outfalls, or inlet or outlet y ically signific are denoted by an S; hydraulically insignificant structures are denoted by en /.
. N . . ign It ncy.
‘4 bridge has an sdequate hydraulic capacity if it will remain open during a flood having & recurrence interval equs! to or less than the design A bridge is Z ir if the approach road or bridge is overtopped by 8 flood having a recurrence interval equal to or less than the recommended design Ireque:

477:: flood stage indicated represents the water surface elevation approximately 50 feet from the bridge.

®Backwater is defined s the change in the stage from the upstream side of the hydraulic structure to the downstream side.
'Yhe flood stage indicated represents the water surface elevation on the Milwaukes River,

Prhere is 8 drap of about 2.7 feet in the streambed at the downstréam side of the W, Brown Deer Road bridge.

"Nn flood stages wars determined upstream of this structure.

Source: SEWRPC.




Table C-6

HYDROLOGIC-HYDRAULIC SUMMARY—BEAVER CREEK
YEAR 2000 PLANNED LAND USE AND PLANNED CHANNEL CONDITIONS

1 Flood
Structure and Selected Cl 10-Year Recurrence Interval Fiood $0-Year Recurrence Interval Fiood 100-Year Recurrence Interva
Depth at Low | Depth on Road
L Depth on Road Upstream
Structure | Recommended Upst Depth at Low { Depth on Road ar e D?plh a; Low ec;: o‘:mne ot Stage? Staged Point in Brioge | at Centerline
Type and Design Adequate Peak Slaned Stmd Point in Bridge | at Canterline Peak Stage Stage R Point in Bridge | at 0". X et above | tfeet above Backwater® | Approach Road of Bridge
River Hydraulic Frequency Hydraulic Discharge tfeet above | feet above |Backwater® Approach Road of Bridge Discharge {feet above | (feet above |Backwater | Approach Road of Bridge Dls(ccl;:)rge oo NOVD) feet) et [
Name Number | Mite” | Significance tyears) Capacity® tefs) NGVD) NGVD} tteet) teet) tleet) tefs} NGVD} NGVD) tfeen (et} tfeet)

YMCA Pedestrian ¢ f .0 27

Bridge i 3000 | 0.0 15 .- -- 840 648.7! 648.7f 0o 04 - 1,040 650.4¢ 6504 00 21 -- 1,180 651.0! 651.0f o

N. Green Bay Road § . . 1,140 .. - g51.0° . .

Tunnel Outlet/STHS? | 3005 | 0.8 as -- - 620 -- s48.7! - .- - 1,010 - 650.4 - .

N. Green Bay Road . .. 1140 652.2 .- .-

Tunnel Infet/STR57 | 3005 | 033 4s - -- 620 6487 -- - .- - 1010 6513 -- oa : - 1130 6538 652.3 05 . -
Utility Road 3010 | 087 15 .- .- 620 6498 649.7 0.1 .- - 1010 652.0 651.7 2 . °
Wisconsin Central 00 .

.- - 130 6528 652.8

Railroad 3015 | 069 1 100 Yes 620 6498 649.8 00 -- -- 1010 652.1 652.0 g.l : : : o paigd b o5 )
N. 51st Street 3020 | 082 15 10 Yes 590 650.7 6504 0.3 -- .- 1,090 652.7 6523 o - ‘070 6572 656.9 3 .
N. 60th Street 3025 | 1.50 1s 50 Yes 410 €54.0 6536 04 .- - 770 656.2 €55.2 /
W. Brown Deer Road/ R 80 6618 657.8 40 .-

STH 1009 3030 | 1.76 s 50 Yes 260 6604 655.8 ag -- -- 460 6613 §57.0 g.i : :oo pdind oo 0s )
N. 84th Street 3035 | 193 1s 10 Yes 230 665.8 665.5 03 -- - 400 666.9 666.5 o4 : o podep potat 03 o
N. 86th Street nd0 | 208 18 10 Yes 230 668.7 668.6 o1 -- -- 400 669.7 669.5 -
W. Brown Deer Road/ b 6740 _

- - = 500 X

STH 100 3045 | 2.20 15 50 - 230 b 6724 -~ -- - 400 -h 6738
¥ in mles above contl with the River.
bStmnun code is as follows: 1-bridge or culvert: 2-dam, sill o weir; 3-drop structure or natural channel drop; 4-fords. outtalls, o infet or outlet Hydr ly are denoted by an S; hydraulically insignificant structures are denoted by an |.

. - . i ir nded design frequency.

©A bridge has on adequate hydraulic capacity if it will remain opan during & tlood having a recurrence interval equal 1o ov less than the design y. A bridge is il the approach road or bridge is overtopped by & flood having a recurrence interval equal o or less than the recommende g

e flood stage indicated represents the water surtace elevation approximately 50 feet from tha bridge.

®Backwater is defined a5 the change in the stage from the upstream side of the hydraulic structure to the downstream side.

"The tload staga indicated reprasents the water surface slevation on the Milwaukee River.

Fthere is o drop of about 2.7 feet in the streambed st the downstream side of the W. Brown Deer Road bridge.

"Na fiood stagas were determined upstream of this structure.

Seurce: SEWRPC.
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Table C-7

HYDROLOGIC-HYDRAULIC SUMMARY—BROWN DEER PARK CREEK
YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

Structure Identification and Selected Charactesistics 10-Year Recurrence Interval Flood 50-Yaar Recurrence interval Flood 100-Year Recurrence Interval Flood
Structure Depth at Low | Depth on Road Up: [ Depth at Low | Depth on Road | Instantaneous | Upstream | Downstreom Depth at Low De.pé::; :'on:d
: - ) o
Type and Design Adeguate Peak Staged Stage® Point in Bridge | at Centerline Peak Stage? Stage’ o | Pointin Bridge | at Centeriine Peak Stage Stage N e :""‘r:)‘a';::‘::: of Bridge
River [  Hydraulic Frequency | Hydraulic | Dischorge | ifeet above | tfeet above |Backwater® | Approach Road | of Bridge Discharge | {teet above | tfeet above |Backwater® | Approach Road |  of Bridge Discharge | {feet above (1e:;; ;b;ve suﬁ;a(;er Pp ) our
Name Number | Mile® [ Significance tvears) Capacity” fcts) NGVD) NGVD} tee) tfeet) {feet) (cis) NGVD) NGVD) (feet) tleen) tteet) (cfs) NGVD) )
1 0.7 -
N. Range Line Road 3515 | 019 1s 50 No 360 657.4 655.8 16 -- .- §20 658.5 6663 22 06 -- 680 ::gv: :zg.: ; : |a :
Private Drive 3520 | 0.285 15 -- -- 360 662.8 660.3 25 1 - 560 663.3 660.7 26 16 .- 650 . . -
Private Dam 3522 | 0.487 21 .- .- 330 - - -- -- -- 520 .- -- - - -- 610 .- .-
N. Green Bay Road/ . ..
STHS? 3525 | 0.748 15 50 Yes 340 6770 676.0 10 -- -- 550 6779 6766 13 - o 850 :Z?'? 2;2‘3 f,'; 23 23
W. Bradley Road 3530 | o078 15 10 No 340 6793 678.1 12 05 05 5§50 680.3 679.7 06 15 15 650 . . . -
Brown Deer Park 14
14 -
Drive {north} 3540 | 088 15 -- -- 340 6808 680.0 08 05 X §50 681.2 681.0 02 09 09 650 681.7 881.7 00
Brown Deer Park 23
23 -
Drive {south) 3550 | 145 15 -- -- 500 684.8 683.7 11 19 19 780 685.0 684.4 06 2.4 21 910 685.2 684.6 06
Brown Deer Park Golf 80 .. .- .-
Course Dam {south) 3595 | 1.86 2 - .- 560 .- .. .. .. .. 840 .. . .- . .. - .. oo
2. 0.2 :
W. Good Hope Road! | 3600 | 1.94 1s 50 Yes 580 687.2 686.3 09 - .- 900 689.6 686.9 27 0.0 - 1.060 689.8 687.2 6
e in miles above with the River.

bSlmclwe code is as follows: 1-bridge or cuivery 2-dam. sill or weir; 3-drop structure or natural channel drop; 4-fords, outfalls, or inlet or outlet

‘A bridge has an adequate hydraulic capacity if it will remain open during a flood having a recurrence interval equal to or less than the

drhe flood stage indicated represents the water surface elevation approximataly 50 leet from the bridge.

®Backwater is datined 85 the change in the stage from the upstream side of the hydraulic structure 1o the downstream side.

'Theu 7s a drop in the streambed of about 3.5 foet at the downstream side of the W. Good Hope Road. bridge.

are denoted by an S: hydraulically insignificant structures are denoted by an 1.

design Ireq y. A bridge is

if the approach road or bridge is overtopped by & flood having & recurrence interval equal (0 or less than the recommended design frequenty.

Source: SEWRPC.
Table C-8
Structure Identification and Selected Characteristics 10-Year Recurrence Interval Flood 50-Year Recurrence Interval Flood 100-Year Recurrence Intervat Flood
Depth on Road
Structure | Recommended Depth at Low | Depth on Road | instantaneous | Upstresm | Downstream Depth at Low | Depth on Road e Depth at Low | Dep )
d d " intin Bri i Peak Stage? Stay Point in Bridge | at Centerline
Type and Design Adequate Peak Stage Stage Point in Bridge | at Centerline Peak Stage Stage e Point in Bridge | at Cem_erlme » eal lag ge sack © | Approach Road of Bridge
River Hydraulic Frequency Hydraulic Discharge {feet above | (feet above |Backwater® Approach Road of Bridge Discharge (feet above | (feet above |Backwater | Approach Rosd of Bridge Discharge {feet above ('ee:;t\a’b:ve ncﬁw:;er PP oo et
Name Number [ Mite? | Signiticance tyears) Capacity® (cfs) NGVD) NGVD) tfeet) {feet) {feet) tefs} NGVD) NGVD) {feet} {feet) tleet) (cts) NGVD) NGVD) e
f 13
Private Drive 3z0 | o.n1 15 - - 1,050 6508 6a7.5' 33 08 05 1570 8514 649.4" 20 1.4 11 1.6%0 651.6 s:(‘u._z, ; .: 12 -g oo
Green Bay Count 3305 | 0.16 15 10 No 1,050 654.2 650.9 33 1.7 08 1,570 654.4 6515 29 1.9 08 1,690 654.5 651 X :
N. Green Bay Road/ o .
STH 57 3310 | 023 18 50 Yes 1,050 654.3 654.2 0.1 -- .- 1,670 654.8 654.4 04 .- .- 1,690 554.:9 :g:.g ?.; - ”
N. Teutonia Avenue 3315 | 035 15 50 Yes 1130 654.9 654.3 06 - - 1,500 655.8 6548 10 -- - 1.580 656.‘ seas s 05 .
W. Dean Road 3320 | 047 18 10 Yes 870 658.4 655.3 3 -- .- 1170 660.0 656.2 38 o1 - 1,240 660. sos e ° 12
N. 47th Street 3325 | 075 18 10 No 870 874.4 £62.6 15 07 0.7 1120 6745 663.2 113 (B 11 1170 674.6 :74,7 2 2 3
N. 515t Street 3330 | 1.0 18 10 No 770 876.3 8742 21 09 09 970 676.7 674.6 21 13 13 1.010 676.7 oy i s 2
N. 54th Street 3335 | 117 15 10 No 240 6776 676.3 13 17 12 850 677.7 676.7 10 18 13 860 677.7 :77.7 ot . b
N. 55th Street 3340 | 134 15 10 No 720 681.0 6775 3s 28 29 810 6812 677.7 35 a1 n 820 681.2 e !
W. Bradiay Road Outfall | 3350 | 153 a - - 720 -- 682.8 -- -- - 810 .- 683.1 .- -- -- 820 -- .
2 in miles above with the River.

bSUutlule code is as follows: 1-bridge or culvery; 2-dam. sill or weir; 3-drop structure or natural channel drop; 4-fords. outfalls, or inlet o outlet structures. Hydraulically signiticant structures are denoted by an S; hydraulically insigniticant structures are denoted by an I‘.

‘A bridge has an adequate hydraulic capacity if it will remain open during a flood having » recurrence interval. equal to or less than the

d’h! flood stage indicated represents the water surface elevation approximately 50 feet from the bridge.

€Backwater is defined as the change in the stage from the upstream side of the hydraulic structure to the downstream side.

'Yhe flood stage indicated represents the water surface elevation on the Milwaukes River.

Source: SEWRPC.

design

A bridge is

if the approach road or bridge is overtopped by & flood having a recurrence interval equal (0 or less than the recommended design trequency.




Table C-9

HYDROLOGIC-HYDRAULIC SUMMARY—SOUTH BRANCH CREEK
YEAR 2000 PLANNED LAND USE AND PLANNED CHANNEL CONDITIONS

Structure ication and Selected C| i 10-Year Recurrence tatarval Flood 50-Year Recurrence Interva! Flood 100-Year Recurrence Interval Flood
Road
Structure Depth at Low | Depth on Road Upstream s Depth st Low | Depth on Road i e ":":':;ﬂ":: [:"é:,::,.m
Type and Design Adequate Poak s‘md Sumd Point in Bridge { at Centerline Peak Stage’ Stage’ o Point in Bridge | at Centerfine ) Posk Stage Stage 9 | Approsch Rosd of Bridge
River |  Hydraulic Frequency | Hydraulic |  Dischargs | ffest above | tfoetabove [Backwater® | Approach Road |  of Bridge Discharge | (feet above | (feet above [Backwater® | Approsch Road |  of Bridge Discharge | (foet abave | {feat above Yoot et Hoot)
Name Number | Mile® | Significance tyears) Capacity® ) NGVD) NGVD) {feet) feet) tleet} (cfs} NGVD) NGVD} (feet) tfest) () fcia) NGVD) NGVD)
¢ 12

Private Drive 3300 | om 15 - .- 1,020 650.7 647.6¢ 32 07 04 1520 651.4 8494 20 14 11 1,660 661.5 650.2 ;: ;g 08
Green Bay Court 3305 . | 0.16 15 10 No 1,020 664.0 650.8 a2 15 0.4 1,520 6543 6515 28 18 (Y] 1,640 654.5 651.6 : 4

N. Green 8ay Road/ 03 .- .-

STHE? 330 | 023 15 50 Yes 1,020 654.2 6540 02 .- .- 1,520 654.6 854.3 03 .- .- 1,840 654.8 654.5 o2 o ..
N. Teutonia Avenue 3315 | 035 15 50 Yes 1,100 654.7 654.2 05 -- .- 1,450 655.7 654.8 11 .- - 1,530 656.0 654.9 u 0z ..
W. Dean Road 3320 | 047 15 10 Yos 840 658.2 665.1 3.4 .- - 1120 650.8 656.1 37 .- -- 1,190 660.1 656.3 byt ..
N.47th Street 33z | 075 1s 10 Yes 840 666.2 6625 37 . - 1,070 667.4 863.1 43 - - 1120 667.7 6632 a8 o ..
N. 515t Swreet 3330 [ 101 15 10 Yes 740 869.7 668.2 16 -- -- 930 8710 668.9 21 -- -- 960 671.2 669.1 2 - »
N. 54th Street 3336 | 197 15 10 Yes 740 6734 | 6722 12 - -- 850 6740 | 6727 13 - - 850 674.1 6728 o8 o -

N. 55th Street 2340 | 134 15 10 Yes 720 676.2 675.3 09 .- .- 810 6765 675.7 o8 - -- 820 676.6 675.8 - -
W. Bradiey Road Outtedl | 3350 | 153 “ .- .- 220 - 6825 -- .- .- 810 .- 682.8 - .- -- 820 V- 6829
M in miles above confluence with the Mil River.
OStrveture code is a3 foffows: 1-bridge or cubvert; 2-dam, sill or weir; 3-drop structure or natural channel drop: 4-fords, outtalls, or infet or outlet Hydraulically signifi are denoted by an S; hydaulically insignificant structures sre denated by an 1.
‘A lm'dyahumodequaahm::liccopocityﬂitwlllrmuinoponmingallwdminy.mwmuhmalqulmorlasﬂhlnmt design freq y. A bridge is it it if the approsch road or bridge is bya ing & interval equal to or less than the recommended design fraquency.

"rn- flood stege indicated represents the water surface elevation approximetely 50 feet from the bridge.
®Backwater is defined as the change in the stage from the upstream side of the hydraulic structure 1o the downstream side.
'ﬂu flood stage indicated represents the water surface elevation on the Mitwsukee River.

Source: SEWRPC.

€29
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Appendix D

HYDROLOGIC-HYDRAULIC SUMMARY FOR
STRUCTURES IN THE OAK CREEK WATERSHED

Table D-1

HYDROLOGIC-HYDRAULIC SUMMARY—LOWER OAK CREEK
YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

Structure Identification and Selected Characteristics 10-Year Recurrence Interval Flood 50-Year Recurrence Interval Flood 100-Year Recurrence interval Flood
Structure Upstream | Downstream Depth at Low | Depth on Road L Depth at Low | Depth on Road a1 o Depth at Low | Desth on Road
Type and Design Adequate Pask Stage’ Stage Point in Bridge | ot Conterline Peak Stage® Stage® Point in Bridge | at Centerline Peak Stage Stage’ o| PointinBriage | a1 Centertine
River | Hydraulic Frequency | Hydrautic | Discharge | tfeetabove | (feet above |Backwater® | Approach Road |  of Bridge Discharge | (feet above | (feet above |Backwater® | Approach Road of Bridge Discharge | (feetabove | (feetabove |Backwater” | Approach Road |  of Bndge
Neme Number | Mile® Sioniﬁumh {years} c.sp.wityc (cfs) NGVD) NGVD) {teet) {feet) {fest) {cfs) NGVD) NGVD) {feet) {foet) (feet) {cts) NGVD} NGVD) {feet} {leet) ffeet)

Pedestrian Bridge 100 014 U .- - 1.910 - .. . B .. 2540 . - - - -- 2810 -- -- -- i -

13t Oak Creek

Parkway Bridge 105 0.35 18 10 Yes 1,910 587.7 586.6 11 -- .- 2,540 589.3 5876 17 -- .- 2,810 589.9 588.0 9 b -
2nd Oak Creek

Parkway Bricige 10 088 18 10 Yes 1910 601.3 599.6 1.7 .- .- 2,540 6029 6004 25 .- -- 2,810 603.9 600.7 32 .- b
Mill Road 115 0.94 15 50 Yes 1910 604.0 603.3 o7 - .- 2,540 605.3 603.9 14 - - 2,810 605.7 604.4 13 -- -
Oak Creek

Parkway Dam 120 0.95 2s - .- 1.910 8176 804.0 136 - .- 2,540 6183 805.3 13.0 -- - 2,810 6185 805.7 128 . -
3rd Oak Creek

Parkway Bridge 125 1.18 18 10 Yes 1,910 817.9 617.6 03 .- .- 2,540 618.9 6183 06 .- -- 2,810 619.2 8185 0.7 -
4th Oak Creek

Parkway Bridge 130 132 18 10 Yes 1910 6203 618.6 17 .- -- 2,540 622.0 6193 27 .- - 2,810 6227 8195 32 - M
Chicago Avenue/

STH 32 135 1.61 s 50 Yes 1,890 626.1 6235 26 .- .- 2,510 627.5 6245 a0 EN .- 2,770 6280 8249 3.4 -
5th Oak Creek

Parkway Bridge 140 2.14 1S 10 Yes 1,890 633.1 6325 06 .. -- 2,510 634.2 6335 07 - .. 2,770 634.7 633.9 08 b o
Pedostrian Bridge 145 2.24 " - -- 1,890 - . - - -- 2,510 - - . - - 2,770 .- .- -- - N
Chicago & North -

Western Railway 150 2.35 15 100 Yes 1,890 8383 6374 08 .- .- 2510 639.6 6385 1 -- .- 2,770 6400 638.8 1 .- -
15th Avenue 155 284 1$ 50 Yes 1,840 8427 6416 13 .- .- 2,440 6440 6424 1.6 - .- 2,700 6446 8427 1.8 - -
Pedestrian Bridge 160 s 1 .- -- 1,840 -- .- .- .. . 2,440 .. . . -- . 2,700 -- -- -~ - -
Pine Street 185 37 15 10 Yes 1,840 6476 6470 08 L .- 2,440 648.6 6480 0.6 .- .- 2,700 4489 6483 06 b N
E. Rawson and

16th Avenues 170&

175 365 18 50 Yes 1,840 8504 649.7 07 .- .. 2,440 652.3 650.7 16 .- - 2,700 653.1 651.1 20 -
16th Avenue 180 376 1s 50 Yes 1,840 650.8 8506 02 - -- 2,440 653.0 8525 0s - .- 2,700 6540 6533 07 10 .-
Pedestrian Bridge 185 389 11 .- -- 1,840 Cew .- .- .- - 2,440 - - .- .- .- 2,700 .- .- .- - -
Milwaukes Avenue 190 40t 1s 50 Yes 1,840 8514 651.2 02 .- .- 2,440 663.6 653.2 04 .- .- 2,700 6548 654.2 08 03 -
15th Avenue 195 406 1S 50 Yes 1.840 6851.6 6514 02 .- .- 2,440 653.7 6536 0.1 .- - 2,700 686.2 654.8 04 10 -
Pedastrian Bridge 200 418 " -- -- 1,840 -- -- - -- - 2,440 .- - -- .- .- 2,700 - -- .- -
S. Pennsylvania

Avenue' 205 an 1S 50 Yes 1,840 853.8 652.7 11 .- .- 2,440 €54.7 6546 01 -- .. 2,700 655.9 655.8 0.4 e
*Messured in miles above mouth at Lake Michigen.

b, Structure codes are as follows: 1-bridge or culvert; 2-dem, sill, or wair; 3-drap structure or natursl channel drop; 4-fords, outfalis, or inlet or outlet Hydrs are denoted by an S; hydraulically insigniticant structures are denoted by an I.
‘A beidge has an adequate hiydraulic capacity if it will remain open during & flood having a recurrence intarval equal to or less than the design y. A bridge is if the approach road or bridge is overtopped by a flood having a recurrence interval equal to or less than the racommended design frequency.

d, Pag
The flood stage indicated represents the water surface elevation approximately 50 feet from the dridge.

“Backwater is defined as the change in stage trom the upstresm sids of the hydraulic structure to the downstream side.

'There is a drop of about 4.0 feet in the bed at the d side of the S.

Source: SEWRPC.

SL9

ia Avenue bridge.
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Table D-2

HYDROLOGIC-HYDRAULIC SUMMARY—MIDDLE OAK CREEK
YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

-Year R interval Flood
Structure dentification and Selected Characteristics 10-Year Recurcence Interval Flood 50-Year Recurrence Interval Flood 100-Year Recurrence
Depth at Low | Depth on Road
d
il e e | P s | v | g | Vg | o i | et [ oo | e | oo | i, | T
Type and Design Peak Stage Stage’ Point in Br at Centerline : roach Rood of Bridge
River | Hydraulic Frequency Discharge | tiest above | tfeet above [Backwater® | Approsch Rosd |  of Bridge Discharge | feet above | (feet above |Backwater® | Approach Rosd | of Brigge Discharge “9’::;;‘7:"' “m;‘;" B"::". .::" Ao foot) tfeat)
Name Number | Mile® | Significance fyears) (cla) NGVD) NGVD) tfeet) tfest) tteet) tefsh NGVD} NGVD) tleety ffeat) tfeet) fefs) )
Chicago & Nosth o as24 05 B
Western Railway 210 | 526 1s 100 Yes 1,500 6614 661.1 03 - -- 2,030 662.5 662.1 04 .- - ﬁ:’,g P prsd 07 ..
E. Drexet Avenue 215 | 556 15 50 Yeos 1,500 662.1 662.0 01 -- -- 2,030 6636 6630 06 - -- .
Chicago & North ) - . 1o - -
Western Railway 220 | 6.06 18 100 Yes 1,500 6633 663.0 03 -- -- 2,030 6645 664.2 04 -- hs :;;g sss-: oapd 00 42 3
E forestHillAvenve | 225 | 6.2 15 10 No 1,600 663.5 663.4 01 18 0.7 2,030 664.8 654.8 00 31 { 220 podd poes 02 12 L.
E. Puatz Aoad 230 | 688 15 50 No 1.500 664.3 663.9 04 .- - 2,030 665.6 665.0 0s 06 -- , . X
Chicago & North . 667.2 666.4 08 S o
Western Railway 235 | 734 1S 100 Yes 2,080 665.5 €65.0 05 - -- 2,870 666.6 665.8 08 " - ;gg 668.0 667.6 04 28 -
S. Nichotson Road 240 | 744 15 50 No 2,060 666.7 866.0 07 15 .- 2,870 6676 667.0 06 2. -- 320 e Pl pod 12 ..
S. Shepard Avenue 250 | 841 15 10 No 2,080 6710 6704 08 04 -- 2870 6716 670.9 0.7 10 -- . E .
§S. Howell Avenue/ 6762 07 02 ..
Northbound STH38 | 256 | 9.22 15 50 Yos 2,080 6776 677.2 04 .- -- 2870 6785 677.9 08 -- -- 3,220 678.9
S. Howelt Avenue/ 05 ..
.- . 678.9 03
Southbound STH38 | 266 | 9.24 15 50 Yes 2,080 6778 677.6 0o -- . 2,870 678.7 6785 02 -- 3,220 679.2
®Measured in miles sbove mouth at Lake Michigan.
BStructure codes are as follows: 1-bridge or culvert; 2-dam, sifl, or weir; 3-drop structure or natural channel drop; 4-fords. outlalls, or inlet or outlet i ignific are denoted by an S; hydraulically insigniticant structures are denoted by an I,
. . . . ign fr rency.
©A bridge has an adequate hydraulic capacity if it will ramain open during & flood. having & recurrence intervel equal to or less than the design freq: y. A bridge is i it it the approach road or bridge is overtopped by & flood having # recurrence interval squal to or lass than the recommended design frequ:

drhc 1lood stage indicated represents the water surface elevation approximately 50 faat from the bridge.

Backwater is defined as the change in stage from the upstream side of the hydraulic structuse 1o the downstream side.

Source: SEWRPC.



YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

Table D-3

HYDROLOGIC-HYDRAULIC SUMMARY—UPPER OAK CREEK

Structure Identification and Selected Characteristics

10-Year Recurrence interval Flood

50-Year Recurrence interval Flood

100-Year Recurrence Interval Flood

Steucture | Recommended Depth at Low | Depth on Road Upst 2 Depth at Low | Depth on Road [ Depth at Low | Depth on Road
Type and Design | Adequate Peak Stage® | Stage® Pointin Bridge | at Centerline Peak Stage? | Stage’ Point in Bridgs | at Centerline Peak Stage’ | Stage? o | Pointineridge | at Conteriing
Awver | Hydrautic | | Frequency | yarautic | Discharge | toetabove | feetsbove [Backwater® | AppraachRosd | of Sridge Discharge | {feetabove | feetabove [Backwater® | ApproschBicad | o Bridge Oischarge | (fest above | tfeet above [Backwater” | Approsch Road | of Bridge
Name Mumber | Mile” | Sigrificance tyears) Capacity® tets) NGVD) NGVD) ffeet) tfeet) tleet) {cts} NGVD} NGVD) {feet) fteet) fleet) tets NGVD) NGVD} tfeet) tfeet) tteet)
W. Ryan Road/STH 100 | 260 | 10.08 15 50 No 1,030 6820 6809 14 36 - 1,620 6845 682.2 23 59 03 1.830 6850 6827 23 6.4 o8
Spillway 261 | 1012 25 .- - 1,030 6820 6820 00 -- - 1,620 6845 €345 00 - -- 1,830 6850 €350 00 - "
Soo Lina Railroad 265 | 10.24 15 100 Yes 1,030 682.1 682.1 00 .- -- 1620 684.8 6845 03 .- - 1,830 6854 6850 04 - -
>rivate Bridge 270 | 1028 18 .- -- 1020 €848 €82.1 23 30 30 1620 €959 €348 IR 44 43 1,830 686.4 6954 10 a8 46
Private Bridge 275 | 1046 15 -- - 1,030 690.2 887.2 30 04 .- 1620 631.3 688.4 19 15 0.3 1.830 691.5 688.7 28 17 [
Private Bridge 280 | 10.60 B .- - 1,030 - .- . .- .- 1,620 .- .- .- .- .- 1.830 .- .- .- - o
S.13th Street/CTHV 285 | t0.69 15 50 No 1,030 6915 6905 10 .- -- 1,620 6924 §91.5 09 05 05 1.830 6925 691.7 0.8 08 06
Pedestrian Bridge 288 | 1072 1" -- -- 1,030 -- .- .- - - 1620 .- -- -~ - -- 1,830 -- -- .- - --
1H 94 Northbound 290 | 10.97 15 100 Yes 690 6917 891.7 00 .- - 1,140 6926 6926 0o -- 1.330 692.7 692.7 00 - -
1 94 Southbound 295 | 1098 s 100 Yes 890 3383 691.7 o1 .- - 1,140 692.6 6926 00 - -- 1,330 692.8 692.7 01 - -
S. 20th Street 300 | 1124 18 10 No 690 6927 691.8 08 07 0.7 1,340 693.2 692.7 05 12 12 1,330 693.3 6929 04 13 13
S. 271h Street/STH 41 305 | 11.70 18 50 Yes 400 6945 €94.0 [ - .- 700 636, 694.7 14 -- .- 840 696.7 6950 17 04 -
S. 315t Street 310 | 1197 1S 10 Yes 200 697.8 6978 00 -- - 390 699.3 6985 o8 -~ - 4%0 699.9 6988 1.1 03 --
Private Bridge 312 12.23 1S -- -- 200 702.8 7022 06 - .- 3% 7043 7027 14 [:3] 0.1 490 704.8 7028 20 08 o8
W. Ryan Road/STH 100 | 315 | 1252 18 50 Yes 200 1.9 7094 25 .- .- 390 7149 7103 46 -- .- 490 776 7108 71 .- -
Concrets Drop Sift 316 | 1288 28 -- - 200 7138 7138 00 - .- 390 7163 7183 0o - -- 430 ne 7178 00 .- -
Concrete Drop Sill 317 | 1290 28 - .- 200 7190 7130 00 -- .- 3% 7206 7206 00 -- -- 430 7211 7219 00 --
Concrate Drop Silt g | 1307 25 .- -- 100 7240 7240 00 . - 170 7255 7255 00 -- - 210 7260 7260 00 - -
W. Southland Drive 320 | 1318 1S 10 Yes 100 317 7305 11 -- - 170 7325 7310 15 -- -- 210 7330 7312 18 .- .
W. Woodward Drive 325 | 1331 1s 10 Yes 50 7338 7336 02 - - % 7344 7340 04 -- -- 110 7346 7342 04 - -
W. Glenwood Drive 330 | 1358 5 10 Yes 10 7434 7418 16 .- .- 30 744.6 7420 26 -~ .- 40 744.8 7421 27 02 02
Private Drive 331 | 1360 15 .- -- 10 7450 7434 18 -- - 30 745.8 7446 12 03 03 40 7458 7448 1.0 03 03
Private Drive 332 | 1362 s -- -- 10 7457 7450 07 .- - 30 7484 7458 06 03 03 40 7465 7458 07 04 04
W. Maple Crest Drive 333 | 1364 1s 10 Yes 10 7460 745.7 03 .- -- 30 746.8 7464 04 -- -- 40 746.8 7465 03 - .
Reservoir Qutlet 335 | 13.65 1s -- -~ 10 7473 7460 1.3 .- -- 30 747.8 468 10 -- -- 40 747.9 746.8 11 - -
Private Bridge 340 | 1378 15 - -- 20 7485 7473 13 .- -- 50 7486 7478 16 -- -- 60 748.6 7479 0.7 - -
W. Puetz Road 345 | 1379 15 50 No 20 7508 7488 21 -- -- 50 7526 7430 30 04 o 60 %28 7430 LX) ot 01
2Measured in miles above mouth st Lake Michigan.
bsuucrure codes are a5 follows: 1-bridge or culver; 2-dam. sill. or weir; 3-drop structure or natural channel drop; 4-fords, outfalls, or inlet or outlet lic are denoted by an S; hydraulically insigniticant structures are dencted by an I,
©A bridge has an adequate hydraulic capacity it it will remain open during a flood having & recurrence interval equal to or less than the d design fraquency. A bridge is if the approsch road or bridge is overtoppad by a flood having & recurrence interval equal to or less than the recommended design frequency.

“Iha tlood stage indicatod represents the water surface slavation spproximately 50 fast from the bridge.

®Backwater is defined as the change in stage from the upstream side of the hydraulic structure 10 the downstream side.

Source: SEWRPC.

£L9
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HYDROLOGIC-HYDRAULIC SUMMARY—UPPER OAK CREEK
YEAR 2000 PLANNED LAND USE AND PLANNED CHANNEL CONDITIONS

Table D-4

Structure g ion and Selected C 10-Year Recurrence Interval Flood 50-Year Recurrence Interval Flood 100-Year Recurrence Interval Flood
Structure Upst Depth at Low | Depth on Road Oepth atiow | Depth on Road o ' Depth ot Low | Depth on Road
Type and Design Adequate Peak Stage? Stage® Point in Bridge | at Centerline Peak Stage® Stage’ Point in Bridge | at Centertine Peak Stage' Stage o | Pointin Bidge | at Centerling
River Hydraulic Frequency Hydraulic Discharge tfeet above | (feet above |Backwater® Approach Road of Bridge Discharge (feet above | (feet above Backwater® Approach Road of Bridge Discharge {feet above | {feet above [Backwater” | Approach Road of Bridge

Name Number | Mile® | Significance ivears) Capacity® (cts) NGVD) NGVD) tleer) tfeet) {fest) ets) NGVD) NGVD) ffeet) tfeet) tfeet) (cls) NGVD) NGVD) (feet) ffeet) et}
W.Ryan Road/STH 100 | 260 | 10.06 s 50 No 1.030 692.0 680.9 11 38 1,620 6845 6822 23 1] 03 1.830 685.0 682.7 23 8.4 08
Spiltway 261 1012 25 - .- 1,030 6820 6320 00 .- .- 1,620 684.5 684.5 00 .- - 1.830 685.0 685.0 00 .- o
Soo Line Railroad 265 | 1024 s 100 Yes 1,030 682.1 6821 00 -- - 1,620 684.8 6845 03 -- -- 1,830 686.4 685.0 04 .- -
Privata Bridge 270 | 1028 s -- .- 1,030 684.8 682.1 27 30 a0 1,620 685.3 684.8 1. 4.1 a1 1,830 686.4 6854 10 48 46
Private Bridge 275 | 1046 1 -- -- 1,030 €878 687.1 0s .- -- 1,620 689.2 8880 12 .- - 1.830 6898 688.3 15 -- -
Privata Bridge 280 | 10.60 11 - - 1,030 .- - -- .- - 1,620 .- -- - - -- 1830 -- -- - - :
S. 13th Street/CTH V 285 | 1069 18 50 Yes 1,030 689.3 6883 04 -- - 1,620 6916 690.1 14 -- -- 1,830 692.1 690.7 14 03 03
Pedestrian Bridge 288 | 1072 u -- - 1,030 - - -- - - 1820 - -- -- - -- 1,830 .- -- - - -
1H 94 Nosthbound 290 | 10.97 15 100 Yes 690 6900 6900 00 -- - 1,140 691.9 691.8 00 -- - 1.330 6924 6924 00 - --
1H 94 Southbound 295 | 10.99 15 100 Yes 690 690.0 690.0 00 - .- 1,140 692.0 691.9 04 -- .- 1330 €92.4 6924 0o -- --
8. 20th Street 300 | 11.24 15 10 No 690 692.3 690.1 22 03 03 1,140 693.1 692.0 11 11 11 1,330 6933 8925 08 13 13
S. 27th Street/CTH 41 305 {11790 15 50 Yes 400 6938 6928 08 -- -- 200 695.4 693.8 16 - -- 840 6956 694.0 16 - -
S. 313t Streat 310 | ey 15 10 Yes 200 697.8 6978 00 - - 3%0 699.2 6985 07 - .- 430 699.9 698.7 12 03 -
Private Bridge 312 | 223 15 -- -- 200 7028 702.2 06 .- - 330 704.1 7027 14 0.1 01 490 704.8 7028 20 08 08
W. Ryan Road/STH 100 | 315 | 12.52 15 50 Yes 200 738 7094 25 .- - 3% 7149 7103 46 - -- 490 ne 7105 74 - --
Concrete Drop Sil 318 | 1289 25 -- -- 200 7138 738 oo - -- 3%0 7153 7153 00 - .- 430 7178 7178 00 -
Concrete Drop Sil 317 | 1290 25 .- - 200 7190 7190 00 - -- 3% 7208 7206 0.0 430 7211 721 00
Concrete Drop Sill g | 1307 28 -- - 100 7240 1240 00 - - 170 7255 7255 00 - -- 20 7260 7260 00 - -
W. Southland Drive 320 |13.18 18 10 Yes 100 7 7306 11 -- - 170 7325 7310 15 .- - 210 7330 731.2 18 - -
W. Woodward Drive 326 1331 18 10 Yes 50 7338 7336 02 .- .- 90 7344 7340 04 -- -- 10 7348 7342 04 -- -
W. Glenwood Drive 330 | 1388 15 10 Ves 10 7434 7418 18 .- .- 3o 7446 7420 28 -- .- 40 7448 7421 27 02 0.2
Private Drive 331 13.60 18 -- - 10 7450 7434 16 .- . 30 745.8 7446 1.2 0.3 03 40 745.8 7448 10 03 03
Private Drive 332 | 1362 18 -- .- 30 745.7 745.0 07 - - 30 746.4 745.8 08 03 03 40 746.5 745.8 0.7 04 04
W. Maple Crest Drive 333 | 13es 1s 0 Yes 10 746.0 745.7 03 -- .- 30 7468 7464 04 - .- 40 7468 746.5 03 .- -
Reservoir Outlet 335 | 1365 15 - -- 10 7473 7460 13 -- -- 30 741.8 7468 10 .- -- 40 7479 748.8 11 - -
Private Bridge 340 | 1376 18 - -- 20 7486 7473 13 - - 50 7486 7478 16 - -- 60 7486 7419 07 V- -
W. Puerz Road 345 11379 1s 50 No 20 750.9 7488 21 -- .- 50 752.6 749.0 30 01 0.1 60 7526 7490 38 [A] o1
®Messured in mites above mouth st Lake Michigan.
bSlluduu- codes are as follows: 1-bridge or culvert: 2-dam. sill, or weir; 3-drop structure or natural channel drop; 4-fords, outfells, or inlet or outlet fy are denoted by an S; hydraulically insigniticant structures are denoted by an J.
©A bridge has an sdequate hydraulic capacity it it will remain open during  flood having 8 recurrence interval equal to or less than the d design y. A bridge is de i the approach road or bridge is overtopped by # flood having a recurrence interval equal to or less than the recommended design frequency.

d,

The flaod stage indicated represents the water surface elavation appraximately 50 feet from the bridge.

®Backwater is defined as the change in stage from the upstream side of the hydraulic structure (o the downstream side.

Source: SEWRPC.




HYDROLOGIC-HYDRAULIC SUMMARY—MITCHELL FIELD DRAINAGE DITCH
YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

Table D-5

Steucture and Selected C 10-Year Recurrence Interval Flood 50-Year Recurrence Interval Flood 100-Year Recurrence Interval Flood
Structure Depth at Low | Depth on Road Depth st Low | Depth on Road 2 1 mh atlow | Depthon TM
Type and Design | Adequate Pesk swage® | Stage” Point in Bridge | at Centerline Peak stage? | Stage® Pointin Bridge |t Centerline Peak Stage' Stags o | Pointin 8ridge "j“:{" ine
Rivt; Hydraulic Frequency Hydraulic Discharge {feet above | feet above [Backwater® Approach Road of Bridge Discharge {feet above | ffest above |Backwater® Appraach Road of Bridge Discharge (feet above | {feet above |Backwater | Approach Road nd)uﬂ
Name Number | Mile® | Significance’ {years) Capacity” (cts) NGVO) NGVD) tfeet) treet) (feet) (cts) NGVD) NGVD} tfeet) fleet) tfeet) (cfs} NGVD) NGVD} (feot) ffaet) tfeet

Chicago & North

Westorn Ruilway 500 | 0.14 18 100 Yes 580 661.1f e61.1f 00 - -- 800 662.2 862.0f 02 - - 1.050 662.7 662.4f 03 - -

E. Rawson Avenue/

CTH BB 505 | 060 18 50 Yes 560 665.3 665.0 03 - - 830 666.5 666.6 0.9 -- .- 950 667.0 665.8 1.2 -- -

E. College Avenue/

CHz 510 | 183 1S 50 No 450 6726 672.1 05 -- -- 560 673.8 6729 09 04 -- 620 6740 673.1 09 06 g;

P( ate Bridge 515 215 15 .- - 450 6743 873.7 0.6 s 1.5 560 675.0 6745 05 42 22 620 8753 6748 05 45 -
Airport Runway Culvert | 520 | 2.60 1s -- - 305 880.1 674.9 5.2 03 -- 310 680.3 675.4 a9 05 .- 318 8805 675.7 48 0.7 --
Private Bridge 525 | 274 15 -- .- 640 68019 | 88019 00 34 15 1010 68039 | 68039 00 36 17 1.180 68059 | 680,69 00 38 18
Pedestrian Bridge 530 | 280 15 -- -- 840 680,19 680.19 00 11 -- 1.010 681.5 680.39 12 25 09 1,180 8819 88059 14 29 13
Private Bridge 535 | 310 15 -- -- 840 6a7.1 684.9 22 22 20 1.010 687.6 685.7 19 27 25 1,180 6878 686.0 18 29 27

S. Howell Avenue/

STH 38 640 | 331 15 50 Yos 640 6920 6808 22 -~ -~ 1010 693.8 690.5 33 .- - 1,180 694.6 630.7 39 .- -
“Measured in miles sbove confluance with Oak Croek ‘
b .

Structure codes are as lollows: 1 -bridge or culvert: 2-dam, sill, or weir; 3-drop structure or natural channel drop; 4-fords, outfalls, or inlet or outlet 1) are denoted by an S; hydraulically insignificant structures are denoted by an I,
Capi .

‘A bridge has en adequate hydraukic capacity il it will remain open during a flood. having a recurrence interval equal ta or less than the design A bridge is if the approach road or bridge is overtopped by a flood having 2 recurrance interval equal to or less than the recommendsd design frequency.

d, P
The tiood stage indicatad represents the water surface slevation 8pproximately 50 feet from the bridge.

e N
Backwater is defined as the change in stage from the upstream side of the hydraulic structure to the downstream side.

! P
The fiood stage indicated represents the water surface slevation of Oak Creek at the confluence with the Mitchell Field Drainage Ditch,

g .
The figod stage indicated represents the water surface elevation due to the backwater from the airport runway culvert.

Source: SEWRPC.
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YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

Table D-6

HYDROLOGIC-HYDRAULIC SUMMARY—NORTH BRANCH OAK CREEK

Structure and Selected C 10-Year Recutrence Interval Flood 60-Year Recurrence interval Flood 100-Year Recurrence Interval Flood

N h at Lo Depth on Road
Structure | Recommended Upstrsay r Depth at Low | Depth on Road Upsireay e Depth -; L:: Dwéh on ';“" o Sragel Stoge? ,:,?:: i,.as,.,:. at Centerline

. int i i i int i i erline N

Type and Design Adaquate Peak Stage Stage Paint in Bridge | at Centerline Peak Stage Stage Point in Bridge | at an' § ] roach Road of Bridge
River |  Hydraulic Frequency | Hydreulic | Discharge | (feet above | deetabove [Backwater® | Approach Rosd |  of Bridge Discharge | tfeet above | (feet sbove |Backwater® | Approach Road of Bridge Discharge m;:; ;b:vn m:; ;I;ve Bu“"::;“ App :vm) feen)
Name Number | Mite® | Significance! lyears) Capacity” cts) NGVD) NGVD) tfeett tfeet) tfeet} (efsh NGVD) NGVD) treett tfeet) tleet) {cts) d

a8 - -

500 Line Ralroad' 400 | 010 15 100 Yes 1210 6853 682.7 26 - - 2,000 6878 6840 38 - - a0 oon | e on .1 33
Private Bridge a02 | 021 15 .- -- 1210 687.2 686.4 08 24 06 2,000 688.7 688.6 0.1 39 23 ;lszo . 5. - o -
Private Bridge a3 | 034 u .- . 1,210 .- - .- .- - 2,000 - - o : - y 09 v 12 1
W. Pustz Road 405 | 092 15 s0 No 1130 6964 | @954 10 - - 1,750 6988 | 6965 20 08 07 1,940 se0 | s bt £ 40
Private Bridge 407 | 1 18 -~ - 1,130 70338 703.8 01 28 28 1.760 7049 7048 01 a8 38 1.840 7060 7060 00 24 24
W. Wildwood Drive 410 | 200 15 10 No 940 048 704.8 00 12 12 1,190 7058 705.7 0. 22 22 1.230 7080 7080 b ! o
W. Drexel Avenue a5 | 221 s 50 Yes 240 706.6 706.0 08 -- - 1,190 7070 705.9 8] -- .- 1,': e Tors o . .
Soo Line Railrozd 420 | 225 15 100 Yes 890 7084 706.6 38 -- .- 1,130 7108 706.9 40 -- o L et M8 00 30 29
S. 6th Street 425 | 2.41 15 10 No 830 7100 709.4 08 15 14 1.130 70 mo 00 25 24 1,180 e 1187 02 29 29
W. Marquette Avenue | 430 | 304 15 10 No 560 740 7138 0.2 20 20 820 7147 7145 0.2 27 27 900 ! . .

W. Rawson Avenue/ A
. 09 -

CTH B8 435 | 36 15 50 Yos 560 748 | 71s 03 - - 820 7159 752 07 - - %0 ne3 | hes o8 _ .
S. 6th Street 436 3.86 1S 10 Yes 560 70 7186 05 .- .- 820 7181 na 07 .- - 900 1|B'5 7|8'5 00 . .
Spitiway 437 3.90 45 .- .- 560 " 7170 0.1 .- - 820 718.1 e 00 - .- 200 725-3 725'2 01 . .
Spillway 438 420 as . .- 560 7245 7244 01 - .- 820 7260 7249 0.1 - - 210 7zs‘o 725'8 02 v .
Private Bridge 439 435 1S - - 150 7255 7260 ] 06 .- 220 7258 725.5 03 09 .- 260 73‘45 730" 14 . .
Private Bridge 440 4.59 18 -- .- 150 7303 7294 08 .- .- 220 7313 7299 14 - - 2% 7120 m ‘5 08 . .
Private Bridge a8 4.62 18 .- .- 150 7306 7303 03 .- - 220 7317 713 04 .- - 20 732.8 732“ 0s -
Private Bridge 442 467 18 .- -- 150 - 7312 730.8 04 .- . 220 7323 7318 05 .- .- 260 731‘7 731‘1 0.0 .-
Private Bridge 443 | a7 1S -- .- 150 7313 7313 00 .- .- 220 7324 7324 00 .- .- o iyl oy 28 ..
Soo Line Railroad 444 | 475 15 100 Yes 120 7324 .3 X} .- .- 200 7364 7324 30 .- -- - -

W. College Avenue/ ] e - b

cHz 435 | a9 15 50 You 145 72249 | 73249 00 .- - 250 7364l [ 7360 00 - - 280 g ;:g';o o0 32 18
Private Bridge 450 | 434 15 .- -- 190 732.4° 73249 00 .- .- 350 73542 73547 00 23 0.9 :: ; 36,39 736.3° 00 13 -
. 13th Sireet a5 | 521 15 50 Yes" 180 7324 732.4% 00 -- -- 350 7354 735.4 00 04 -- : -

W. Ramsey Avenue ] 02 . -
andIH94 BoxCulvert | 460 | 565 15 100 Yos 250 7353 7342 1 - - an 7386 735.4% 12 -- -- ::g ;;'g-g ;:_‘I: a . ..
1H 94 Exit Ramp 462 | 585 1s -- .- 250 7392 736.7 25 -- .- an 7404 737.4 30 . - : -
“Measurad in miles sbove confluence with Osk Croek.
bSlluclura codes are as follows: 1-bridge or culvert; 2-dam, sill, or weir: 3-drop structure or natural channel drop: 4-tords. outfalls, or inlet or outlet are denoted by an S; hydraulically insignificant structures are denoted by an |.
Py . . . i d ign frequency.
A bridge has an adequate hydraulic capacity if it will remain open during a tlood having & recurrence interval equal o or less than the design A bridge is i the approach rosd or bridge is bye g8 intarval equal to ov less than the recommended design frequency.

“The flood stage indicated represents the water surface slevation spproximately 60 feet from the bridge.

®Backwater is defined as the change in stage from the upstresm side of the hydraulic structure to the downstream side.

'nun is & drop of about 4.0 feet in the streambed at the downstream side of the Soo Line Railroad bridge.

97he tlood stage indicatad represents the water surface elavation due to the backwater from the Soo Line Raikoad bridge at River Mile 4.75.

hThc approach road is overtopped due ta backwater from the Soo Line Railroad bridge. it is nat due to an inadequate hydraulic capacity of the culverts at S. 13th Street.

Source: SEWRPC.




Table D-7

HYDROLOGIC-HYDRAULIC SUMMARY—NORTH BRANCH OAK CREEK
YEAR 2000 PLANNED LAND USE AND PLANNED CHANNEL CONDITIONS

Structs ification and Selocted Cl i 10-Year Recurrence interval Flood 50-Year Recurrence Interval Flood 100-Year Recurrence Interval Flood
Structure | Recommended Depth at Low | Depth on Road | Instantaneous | Upstream | Downstream Depth st Low | Depth on Road a v Oepth at Low | Depth on Road
Type and Design Adequate Peak suue‘1 Slmd Point in Bridge | at Centerline Peak Smaed Smgad Point in Bridge | at Centerline Peak Stage Stage o Point in Bridge | at Com.ulmc
River | Hydraulic Frequency | Hydraulic | Discharge | ffest sbove | flestabove |Backwater® | Approach Raad |  of Bridge Discharge | ffeet above | ifeet above |Backwater® | Approach Road |  of Bridge Discharge | (feet above | (feet above Approach Rosd |  of Bridge
Name Number | Mile” | Significance tyears) Capacity® (cts) NGVD) NGVD) tleet) {feet) {feet) fcts) NGVD} NGVD} teen) {feot} tfeet) (cfs) NGVD} NGVD) {feet) ttoet) {feet)
So0 Line Railroad' 400 | 0.0 15 100 Yes 1,210 6853 682.7 26 .- - 2,000 687.8 684.0 as - .- 2,320 689.3 684.4 49 .- o
Private Bridge 402 | o2 18 - -- 1,210 687.2 6864 o8 24 06 2,000 688.7 6886 01 39 21 2,320 689.9 €898 0.1 s.1 33
Private Bridge 403 0.34 [} .- -- 1,210 . - - .- . 2,000 .- . .- . .- 2,320 .- - .- o o
W. Pustz Road 405 | 082 18 50 No 1,130 696.4 695.4 10 -- - 1,750 698.6 696.6 20 08 07 1,540 699.0 696.9 23 12 11
Private Bridge 407 n 18 - -- 1130 703.9 703.9 0.1 28 28 1,750 704.9 704.8 0.1 38 38 1,940 705.1 705.0 0.1 40 40
W. Wildwood Drive 410 | 200 15 10 No 840 7048 7048 00 12 12 1190 705.8 705.7 [\X] 22 22 1,260 706.0 706.0 0.0 24 24
W. Drexel Avenue 415 | 2 1s 50 Yes 940 705.6 7050 08 -- - 1.1%0 7070 705.9 11 -- -- 1.260 707.3 706.2 11 - -
Soo Line Raitrosd 420 | 2.25 15 100 Yes 890 7094 7056 38 - -- 1130 708 706.9 40 - - 1,190 na 707.3 4.1 o o
S. 6th Street 425 | 241 15 10 No 890 7100 709.4 06 15 14 1,130 7110 mo 00 25 24 1,190 718 s 00 30 25
W. Marquetts Avenue 430 304 15 10 No 560 7140 713.8 0.2 20 20 820 7147 7145 0.2 27 2.7 900 714.9 naz 0.2 29 29
W. Rawson Avenue/

CTH BB 435 3.51 18 50 Yes 560 7148 7145 03 .- - 820 715.9 715.2 07 - .- 900 716.3 7154 0.9 b e
S. 6th Street 438 | 386 18 10 Yes 560 7170 7185 05 -- .- 820 7181 N4 07 - -- 900 71858 Ny (1] - -
Spiltway 437 | 390 4 - - 560 774 7170 01 -- -- 820 N8 ng1 0o .- -- 900 7185 7185 00 -~ -
Spiltway 438 | 4.20 45 -- -- 560 1245 7244 o1 -- -- 820 7250 7249 01 .- - 900 7253 7252 0.1 .- -
Private Bridge 439 | 438 15 - -- 150 7254 7250 04 05 .- 220 725.7 7255 02 08 T .- 240 7259 7258 01 10 -
Private Bridge 440 | 459 18 .- -- 150 7278 7273 03 -- -- 220 7286 7282 04 -- - 240 7288 7284 04 - .-
Private Bridge 441 | ae2 1 .- .- 150 7218 7276 02 -- -~ 220 7288 7286 03 .- - 240 7292 7288 04 .- -
Private Bridge 442 | 487 15 -- .- 150 7284 7281 03 -- - 220 7294 7292 02 .- -- 240 7297 7294 03 - -
Private Bridge 443 | a4 15 - .- 150 7287 7286 0.1 .- -- 220 7297 7297 00 .- -- 20 7300 7300 00 - -
Soo Line Railroad 44 | ars 18 100 Yes 120 7298 7287 11 -- -- 200 7327 7297 30 -- - 220 7338 7300 35 .- -
W. College Avenue/

cmMz 445 | am 15 so Yes 145 7298 72908 00 -- -- 250 7327 7327 00 - .- 280 7335 7335 00 - -
Private Bridge 450 | 494 18 - - 45 7298 7298 00 -- -- 250 7327 7327 00 -- -- 280 7335 7335 (1 - -
S. 13th Street 485 | 5.1 15 50 Yos 190 s 7300 18 -- -- 350 7329 327 02 - -- 3% 7338 7335 00 .- -
W. Ramsey Avenue

andiH94BoxCulvert | 460 | 5.65 15 100 Yos 250 7353 7342 11 -- .- an 736.6 7350 18 - -- 410 7370 735.1 1.9 - -
IH 94 Exit Ramp 462 | 585 1s .- -- 2850 7382 7367 25 - -- 370 7404 7374 30 -- .- 410 7408 7377 31 - -
Measured in miles above confluence with Osk Creok
bsmmurc codes are as follows: 1-bridge or culvert; 2-dam, 3ill or weir; 3-drop structure or naturel channel drop; 4-fords, outfalls, or inlet or outlet e ignifi are yanS; it insignifi are denoted by an |
‘a bridge has an adequate hydrsulic capacity if it will remain open during 8 flood having a recurrence interval equal to or less than the design freg y. A bridge is 7 it # the spprosch road or bridgs is bys ing 8 interval equal to or less then the recommended design frequency.

e food stage indicstad raprasonts iho water surface slevation speroximetely 50 foot o the bridge.
'ﬂukwnluisddbudumonhaminu.gahommoumnmn‘d:olmhydrmﬁcmuanwmdnwﬂm'mm
’munk.drwd.bom(Dllummwumdnmdommﬂvﬂmsullnckwbrldﬂ&

Source: SEWRPC.
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YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

Appendix E

HYDROLOGIC-HYDRAULIC SUMMARY FOR
STRUCTURES IN THE ROOT RIVER WATERSHED

Table E-1

HYDROLOGIC-HYDRAULIC SUMMARY—ROOT RIVER

Structure !dentification and Selacted Characteristics

10-Year Recurrence Interval Flood

60-Year Recurrence Interval Flood

100-Year Recurrence Interval Flood

Steucture Upst Depth at Low | Depth on Road Depth at Low | Depth on Road pstrear e Depth at Low | Depth on Road
Type and Design Adequate Peak SIaged Slagod Point in Bridge | at Centerline Peak Slagad Slaged Point in Bridge | at Centerline Peak Stage Stage’ B Point in Bridge | at Centerline
River Hydraulic Frequency Hydrautic Discharge {feet above | {feet above | Backwater® Approach Road of Bridge Discharge ffeet above | (feet above Backwater® Approach Road of Bridge Discharge (feet above | (feet above |Backwater | Approach Road of Bridge
Name Number | Mile® | Significance' tyears) Capacity” tcts) NGVD) NGVD) theet) theet) {teet) icfs) NGVD} NGVD) (feet) {feet) (feet) (cfs) NGVD) NGVD) tfeet) treet) tieet)

Main Sreet/STH32 | 100 030 u . - 3.400 - - -- - - 4,500 - - -- - - 4,900 - .- - - .-
State Street 105 053 n .- .- 3,400 .- .- .- - .- 4,500 .- .- .- .- - 4,900 - .- - - -
Marquette Street 10 1.19 n .- .- 3.400 .- .- - - .- 4,500 - - .- - .- 4,900 .- .- -- - -
Footbridge 15 133 1 .- - 3.400 .- -- - - - 4,500 - - - . -- 4,500 -- -- .- -- -
€. 6th Street 120 145 1 .- - 3,400 - - - - - 4,500 - - -- - .- 4,900 .- - -- - -
Chicago & North

Western Railway 125 1.61 1 - - 3,400 -- .- -- - - 4,500 - - - - .- 4,900 - .- - -

Memorial Orive 130 70 15 50 Yes 3,400 683.1 683.1 0.0 .. .. 4,500 684.2 684.2 0.0 .- .- 4,900 684.6 684.6 00 .- -
Footbridge 135 227 " -- -- 3,400 -- .- - .- -- 4,400 -- - - - .- 4,900 -- -- -- -- -
W. Bth Street 140 273 " .- .- 3,400 -- - .- . - 4,400 - .- .- - .- 4,900 - .- - .- .-
Liberty Street

{west channel) 142 2.80 18 10 Yes 3,400 686.0 585.9 0.1 .- .- 4,400 587.0 586.9 01 .- - 4,900 6874 587.3 [+2] - -
Footbridge

{west channel} 143 3.09 15 .- . 3.400 5870 586.9 [+3] - .- 4,400 588.2 588.2 00 02 4,900 588.8 588.7 0.1 08 .-
Footbridge

{east channel) 145 294 15 .- - 3,400 596.6 586.6 [o14] .- .- 4,400 587.9 5876 03 00 .- 4,900 5884 588.0 04 05 -
Liberty Street

{sast channel) 150 3.15 18 10 Yes 3.400 587.3 5873 00 .. -- 4,400 588.5 5885 X} .- .- 4,900 589.0 6589.0 00 .- A
Spring Street/CTH C 165 333 15 50 Yes 3400 5877 5877 00 .. .- 4,400 589.0 589.0 0.0 -- .- 4,900 589.4 5894 00 -- .-
Luedtke Court 160 350 15 10 Yes 3400 5884 588.3 01 .. .. 4,400 589.9 589.7 02 .- T 4,900 590.3 590.1 02 .- -
Footbridge 163 an 1" - - 3,400 - .. - .. - 4,400 .- - -- -- .- 4,900 .- - -- -- --
Footbridge 170 428 1" -- -- 3,300 -- .- .- .- -- 4300 .- - .- .- .- 4,800 .- .- . . -
Footbridge 175 457 1% .- .- 3,300 .- .- .- .- .- 4,300 .. - - .. - 4,800 .- .- .. b i
Footbridge 180 5.02 1 -- -- 3,300 -- .- .- .- -- 4,300 .- -- .- - .- 4,800 . -- .- .- .-
Footbridgs 185 6.0 14 - -- 3,300 . . .- - - 4,300 .. . .. - . 4.800 .. .- .. .. .
Racine Country Club

Service Road 190 5.35 15 .- . 3,300 807.7 607.6 0.1 .- .- 4,300 608.5 8084 (s3] .- .- 4,800 608.9 608.8 0.1 .- -
Northwestern

Avenue/STH 38 196 5.91 s 50 Yes 3,300 623.4 622.9 0.2 .- .- 4,300 6242 6239 03 . 4,800 6246 624.4 02 - A
Horlick Dam 200 597 2s .- .. 3,200 6343 623.7 106 .- .- 4,300 635.2 6249 103 .. .- 4,800 635.5 6254 10.1 . -
Green Bay Road/

STH3 210 938 185 50 Yes 3.200 6380 6380 00 .. .- 4,300 6393 639.3 [oX¢] . .- 4,800 639.9 639.9 00 .- b
Abandoned North

Shore Railroad

Grade 215 2.94 18 .- .- 3,200 8398 6394 04 - .- 4,300 6410 640.5 05 - .- 4,800 8415 6409 06 - -
Johnson Park

Service Drive 220 10.95 18 .. .- 3.200 6446 8448 00 .- .- 4300 845.6 645.6 00 .- .- 4,800 646.1 646.0 0.1 02 .
Footbridge 225 11.46 15 .- .- 3.200 6452 645.2 00 32 .. 4,300 6483 646.3 00 43 .- 4,800 646.8 646.8 o0 a8 -
Four Mile Road 230 1241 1S 50 Yes 2,900 653.3 653.3 00 .- .- 4,000 654.4 654.4 00 - - 4,400 654.8 654.7 0.1 .- -
Five Mile Road 236 13.66 18 50 No 2,800 6565 6564 01 .- .- 4,000 652.7 6576 0.1 04 .. 4,400 668.1 658.0 0.1 08 .-
Six Mile Road/

CTHG 240 14.76 18 50 Yes 2,500 669.6 659.6 [+Xe] .- -- 3,900 660.7 660.7 00 .. - 4,300 661.1 661.3 0.0 - -
Seven Mile Road 245 1591 1S 50 Yas 2,800 661.6 8616 00 .- .- 3,800 662.7 662.6 0.1 .- .. 4,200 €63.1 663.0 0.1 -- -
Chicago & North

Western Railway 280 16.63 18 100 Yeos 2,800 663.0 663.0 00 .- .- 3.900 664.1 664.0 01 .- .- 4,300 664.5 664.4 0.1 .- -
S. Nicholson Road 265 17.71 15 50 Yes 3,100 665.1 666.1 0.0 .- - 4,100 666.1 666.1 0o - .- 4,500 666.5 666.5 00 .- -
$. Howell Avenue/

STH38 260 18.96 15 50 No 3,200 667.6 8675 0.1 .- .- 4,200 868.7 668.4 03 04 .. 4,600 669.0 6688 02 07 -
Soo Line Raitroad 265 19.79 18 100 Yes 3,300 6705 6704 0.1 . .- 4,300 6714 6714 0.0 .- .. 4,700 6718 671.7 0.1 .- .-
$. 13th Street/

CTHV 270 2045 1s §0 No 3.300 6725 6722 03 09 .- 4,300 6735 673.2 03 19 . 4,700 6738 6735 03 22 -
1H 94 Northbound 275 | 21.98 " - -- 3,300 -- - - - - 4,400 - - - - . 4,800 -- -- -- . -
1H 94 Southbound 280 | 2197 1 -- .- 3.300 -- .- -- .- .- 4,400 .- .- .- - .- 4,800 -- -- -- . -
S. 27th Street/

usH 41 285 2203 18 50 No 3,300 6753 675.% 0.2 1.7 .- 4,400 676.3 676.1 02 27 04 4,800 676.6 6764 01 30 07
'W. County Line Road 290 22.18 1S 50 No 3.300 68759 6755 04 0.9 09 4,400 676:8 8765 03 18 18 4,800 877.2 676.9 03 22 22
$. 43rd Street 295 233 18 10 No 3,400 677.2 6772 0.0 14 .- 4,500 8783 6783 00 25 .- 4,900 678.7 678.7 00 29 -
W. County Line Road 300 2384 18 50 No 3,400 6779 87179 00 23 .- 4,500 679.1 679.0 0.1 35 . 4,900 6795 679.5 00 39 -
S. 60th Street 305 2553 15 10 No 3,400 680.2 680.0 02 14 .- 4,500 681.2 681.0 0.2 24 . 4,900 681.6 6814 0.2 28

®Messured in miles sbove mouth st Lake Michigan.
bStlunumcpdn are as follows: 1-bridge or culvert: 2-dam, sill, or weir; 3-drop structure or natural channel drop; 4-fords, outfails, or iniet or outlet struct are denoted by an S; hydraulically insigniticant structures are denoted by an 1.
‘A bridge has an adequate hydraulic capacity if it will remsin open during & flood having » recurrence interval equal to or less than the design A bridge is. if the approach road or bridge is overtopped by & flood having 8 recurrence interval equal to or less than the recommended design Irequency.

Yrhe flood stage indicated ropresents the water surface alevation approximately 50 feet from the bridge.

®Backwater is defined ss the change in stage from the upstresm side of the hydraulic structure to the downstream side.

Source: SEWRPC.
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Table E-2

HYDROLOGIC-HYDRAULIC SUMMARY—NORTH BRANCH ROOT RIVER
YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

Structure and Selected C 10-Year Recurrance Intervat Flood 50-Year Recurrence Intervai Flood 100-Year Recurrence Interval Flood
Depth on Road
Structure Recommended o] Depth at Low. | Depth on Road | Instantaneous | Upstream | Downstreami Depth at Low | Depth on Road ar & Dl»!vl!v\ at Low epth of .
' d d int in Bri i 9 J int in Brid t Centerline Peak Stage’ Stage Foint in Bridge | st Centertine
Type and Design Adequate Peak Stage Stage Point in Bridge | at Centerline Peak Stage Stage o Point in Bridge | a " i " | Approach Road of Bridge
River Hydraulic Frequency Hydraulic Discharge {feet above | (feet above |[Backwater® Approach Road of Bridge Discharge {feet above | {feet above |Backwater- | Approach Road of Bridge Discharge (feet above | (feet abave 5“""’:;” PP doot) feet}
Name Number { Mile® | Significance (years) Capacity® icts) NGVD) NGVD) tleet) {feet) (feet) (cfs) NGVD) NGVD) {feet) tfeet) {foet) (cfs} NGVD) NGVD) {tee
. .- - - 4,900 .- .- - - "
W. Oakwood Road 310 | 2617 H -- -- 2,850 - - .- - -- 4,450 .- . .
‘ - Al .-
W. Ryan Road 35 | 2792 15 50 Yes 2,600 683.4 6834 00 - - 4,000 684.3 6843 00 -- - :.% 6847 684.6 t? ! : :
Work Farm Bridge 320 2873 " .- .- 2,600 - .- . .. - 4,200 . - . .- .- ! .- -- = 0n
W. Drexel Avenue 335 30.89 15 50 No 2,700 6942 693.6 08 00 -- 4,300 695.2 €949 03 10 00 5,150 695.6 :gg? 3‘7) 5.2 52
Privata Orive 385 | 31.92 1S -- -- 2,800 699.3 697.8 15 37 37 4,400 700.3 699.4 03 4.7 47 8250 7008 14 06 83 83
Private Drive 380 | 31.99 18 - .- 2,900 700.0 699.7 03 63 63 4,500 7013 7008 05 76 78 5.350 702.0 701. X .
W. Rawson Avenue/ 02
CTH 88 365 3237 1S 50 No 2,800 700.7 700.6 0.1 . - 4,500 7024 7022 02 08 .. 5,350 703.2 7030 0.2 1.6
W. Loomis Road/ N .
STH 36 I |3a7 18 50 Yes 2,900 7018 7018 00 - - 4,800 7036 703.6 00 - - sas0 7045 [ops o 27 .
Parkway Drive 375 3396 1S 10 No 2,800 703.8 7026 1.2 05 .- 4,600 705.4 704.4 10 21 .- .45/ 706.0 . 3
S. 76th Street/ 18
CTHV 380 344y 1S 50 No 2,800 705.6 704.0 16 06 . 4,600 707.2 706.6 18 22 15 6,450 7075 706.2 13 28
W. College Avenue/ .
CHZ 390 | 35.66 1s 10 Yes 1,850 708.0 708.0 00 -- - 2,910 708.3 709.3 00 - .- :;:g ;: ;f ;‘::: ;: ‘?’5 )
W. Grange Avenue 400 | 3870 15 50 Yes 1.950 7146 7144 02 .- .- 2,910 7157 7153 04 - .- o0 e Tioe o8 1 I
S. 84th Strest 410 | 37.08 1S 10 Yes 1.950 7160 7160 00 - - 2,910 7183 N4 09 09 -- Y ne. Tae on a7 03
Parkway Drive 418 3739 15 10 Ne 1,950 - 74 7174 03 21 -- 2,90 7188 nses 03 35 0.1 ,360 7190 . 3 -
W. Forest Home . .
Avenue/STH 24 420 | 3787 1s 50 Yes 1.950 nea 7180 0.1 -- .- 2,810 7196 7192 04 .- .- 3,350 7200 7195 05
Abandaoned Speed 58 M
Rail Bridge 426 | 3842 1$ - .- 2,160 7200 797 0.3 3.1 - 3,720 7218 7214 04 49 - 4,280 7224 7219 os .
W. Layton Avenue/ 04
CIHY 430 38.62 15 50 No 2,160 7223 7218 05 08 3,720 7235 7233 02 20 .- 4,280 7240 7238 02 25
Rock Freeway 4,280 - - - b
{eastbound)/IH 43 435 38.68 1 . .. 2,160 -- - .- . .- 3,720 - - .- - - , --
Rock Freeway 4,280 .- - -
{westhound)/IH 43 440 | 3871 1" .. .. 2,160 .. .. .. .. . 3,720 - .- - .- .. , .- .. o o
W. Cold Spring Road 445 3947 18 10 No 1,800 7243 724 02 0.1 - 3,000 725.8 7249 07 16 0.1 :x 728.1 71.5..2 ?.9 o4
Bicycle Trail Bridge 447 39.48 " .. .. 1,800 - . .- .. . 3,000 .- .- - .. .- X .-
S. 108th Street -
{northbound)/STH 100 450 39.68 1S 50 No 1,800 .- 7265 .- . . 3,000 .- 7278 .- .- i 3.500 .- 7279
S. 108th Street .
.- P .- .- 3,500 7281 .- - o
{southbound)/STH 100 456 39.61 15 60 No 1,800 726.6 .- .- .. .. 3,000 7278 2 5 08
W. Beloit Road/CTHT | 460 | 33.70 15 50 No 1.800 7292 7270 22 06 - 3,000 7299 7281 18 13 o6 gx 7.;3 ; _7;3: :); o o8
W. Morgan Avenue 465 40.38 15 10 No 1.800 7298 7298 02 5 . 3,000 7306 7304 04 22 0.6 2 '7]31 X Lo -‘ °~‘ 24 03
S. 116th Street 470 40.63 18 10 No 1.800 7306 7303 03 t5 . 3,000 731.2 .2 oo 21 0.0 3,500 5 E 3
W, Oklahoma
. 13 -
Avenue/CTH NN 475 40.97 1$ 50 No 1.050 7331 7325 06 04 . 1.780 7338 733.2 06 1.1 .- i:g 7340 7338 05 3 .
Footbridge 480 | 4192 1 . . 1,050 .- .- . . .- 1,780 . . .- . - . .. bt oo
W, Cleveland Avenve | 490 | 4153 18 50 No 710 7435 7403 32 12 - 1,260 7440 7414 28 17 - 1410 7442 e ?’j . 16
Parkway Drive 495 41.95 1S 10 No 710 7523 761.2 1.t 4.0 10 1.260 752.8 7515 13 45 15 1.410 7529 K . .
°Maassured in miles sbove confluence with the Root River.
hSlIm:lull codas are as follows: 1-bridge or culvert; 2-dam, sill, or weir; 3-drop structure or natural channel drop; 4-fords, outfalls, or inlet or outlet Hydr are denoted by an S; hydrsulically insignificant structures are denoted by an 1.
‘a bridge has an adsquate hydraulic cepacity i it will ramain open during a flaod having a recurrence intervel equal to or lass than the design A bridge i il the approach road or bridge is bys ing & interval equal to or less than the recommended design frequency.

"rn. flood stage indicated represents the watar surface elevation approximestely 50 feet from the bridge.

®Backwater is defined as the change in stage from the upstream side of the hydraulic structure to the downstream side.

Source: SEWRPC.




Table E-3

HYDROLOGIC-HYDRAULIC SUMMARY—NORTH BRANCH ROOT RIVER
YEAR 2000 PLANNED LAND USE AND PLANNED CHANNEL CONDITIONS

Structure Identification and Selected Characteristics

10-Year Recurrence Interval Flood

60-Year Recurrence lnterval Flood

100-Year Recurrance Interval Flood

Structure | Recommended Depth at Law | Depth on Road Depth at Low | Depth on Road or e Depth at Low D-vé'-r:":::d
Type and Design | Adequate Peak stage? |  stage® Pointin Bridge | at Centerline Pask Stage” | Stage® Point in Bridge | at Centerline Peak Stage Stege o o s .'of.Bri;ﬂﬂ
River Hydrautic Frequency Hydraulic Discharge {feet above | {feet above Backwater® Approach Road of Bridge Discharge {feet above | (feet above |Backwater® Approach Road of Bridge Discharge (feet above | (feet above |Backwater | Approach oot
Name Number | Mite® | Significance {years) Capacity® {cfs) NGVD) NGVD) tfeet) teet) tieet) {efs) NGVD) NGVD) (feet) ffeet) {feet) (cfs} NGVD) NGVD} tteer} ffeet]
W. Oakwood Road 310 | 2607 " - - 2,850 .- -- -- -- - 4.450 - .- - .- - 4,900 .- -- - - -
W. Ryan Road 315 | 2792 15 50 Yes 2,600 683.4 6834 00 - .- 4,000 684.3 6843 0.0 - -- 4,650 684.7 6846 0.1 - -
Work Farm Bridge 320 | 2873 " .- .- 2,600 - - - - - 4,200 - - .- .- - 4,900 - -- -- - o;
W. Drexel Avenue 335 | 3089 15 50 No 2,750 694.2 693.6 06 0o -- 4,350 695.2 695.0 02 10 0.0 5,250 695.6 695.6 00 14 o
Private Drive 385 | 3192 15 .- .- 2,850 699.4 697.9 18 as 38 4,450 7003 699.5 08 a7 47 6.350 7008 700.2 06 5.2 -
Private Drive 360 | 31.99 1S -- -- 2,950 700.0 699.7 03 63 63 4,550 701.3 700.9 05 76 76 5,450 7020 7015 05 8.3 83
W. Rawson Avenue/ 3

CTH BB 365 | 3237 1s 50 No 2,950 700.8 700.6 02 - - 4,550 7025 702.2 03 039 -- 5.450 703.3 703.4 02 17 0.
W. Loomis Road/

$TH36 370 | 3373 15 50 Yes 2,950 701.9 7019 0o .- . 4,650 703.6 703.6 00 -- -- 6,550 7045 7045 00 -- -
Parkway Drive 375 | 3396 18 10 No 2,850 703.9 702.7 1.2 06 - 4,650 705.5 7045 10 22 - 6.550 706.0 7054 06 27 -
S. 76th Straet/

CTHV 380 | 3441 18 60 No 2,950 705.7 7041 16 07 0.0 4,650 707.2 705.7 15 22 1.5 6,550 7075 706.2 13 25 18
W. College Avenue/

CTHzz 3% | 3566 15 0 Yes 2,000 708.1 708.1 00 - - 3.060 7093 709.3 1] -- .- 3.430 ma 709.9 14 07 -
W. Grange Avenue 400 | 36.70 15 50 Yes 2,000 7147 7144 03 - - 3.060 7158 7154 04 - .- 3430 6.2 7187 05 - -
S. 841h Stroet 410 | 37.08 1s 10 Yes 2,000 716.1 716 00 - - 3.060 71858 ne 09 11 e 3,430 ne7 7180 07 13 o
Parkway Drive 415 | 3239 15 10 No 2,000 7n78 7172 03 22 - 3.060 789 7186 03 38 02 3430 791 7189 02 38 0.
W. Forest Home

Avenue/STH 24 420 | 3767 1s 50 Yes 2,000 718.2 7181 01 .- - 3,060 7197 7193 04 -- - 3430 7201 7198 05 -- -
Abandoned Speed

Rail Bridge 425 | 38.42 15 -- -- 2.270 7201 7198 03 32 - 3,900 7220 721.6 04 5.1 - 4,440 7225 722.1 04 56 .-
W. Layton Avenue/

CTHY 43 | 3882 1$ 50 No 2.270 7224 218 05 0.9 - 3.900 7237 7234 03 22 0.1 4,440 7241 723.9 02 26 0§
Rock Freeway

(eastbound)/tH 43 435 | 38.68 1t - - 2270 - - .- -- -- 3.900 .- -- -- - -- 4,440 -- .- .- -- --
Rock Freeway 4,440 .

(westbound)/IH 43 440 | 3871 11 .- . 2.2 . .- .- . . 3,900 - - . . .- ¥ . .- .- -

W. Cold Spring Road 445 | 3917 s 10 No z,zz 7248 7244 02 04 - 3430 726.0 7251 08 18 03 3,880 726.2 7254 08 20 0§
Sicycle Trail Bridge 447 | 39.48 u . -- 2,220 -- -- -- - -- 3.430 .- .- - -- - 3,880 -- - - - -
S. 108th Street

{northbound)/STH 100 | 450 | 39.59 1$ 60 No 2,220 - 7269 .- - - 3.430 - 7278 - . - 3.880 -- 728.1 -- - -
S. 108th Street

{southbound/STH100 | 456 | 39.61 15 50 No 2,220 7271 -- - .- .- 3,430 728.1 -- -- - - 3,880 7204 - -- - 0
W. Beloit Road/CTH T 460 | 3979 1 50 No 2,220 7205 7274 21 08 02 3430 730.1 7284 17 15 os 3,880 7303 7287 16 1.7 1
W. Morgan Avenue 465 | 40.38 15 10 No 2220 7300 7209 0.1 17 0.1 3.430 730.7 7306 0.1 24 o8 3,880 7310 7308 02 27 .
S. 116th Street 470 | 4063 15 10 Yes 2.220 7305 7305 0.0 -- -- 3.430 731.2 7312 00 .- -- 3.880 7318 735 00 - -
W. Oklahoma

Avenue/CTH NN 475 | 4097 1s 50 No 1770 732.9 7321 08 02 - 2,670 733.7 7328 08 10 -- 2,840 7338 7331 07 11 -
Footbridge 480 4112 u .- .- 1,770 . . .- .- - 2,670 .- - . - .- 2,840 - . . .- -
W. Cleveland Avenue 490 | 4153 15 50 Yes 780 737.5 737.3 02 -- .- 1,350 738.9 738.7 02 .- .- 1510 7393 739.1 02 .- -
Parkway Drive 495 | 4195 15 10 No 780 752.3 7650.8 15 40 10 1,350 752.8 7514 14 a5 15 1510 7529 75158 14 46 18

*Moasured in miles above conflusnce with the Root River.

bSlrumru codes ara as follows: 1

‘A bridge has an adequste hydraulic capacity it it will remain Open during & tiood having a recurrence interval equal to or less than the

dfhc flood stage indicated represents the water surface elevation approximately 80 fest from the bridge.

'Backvnm is defined as the change in stage from the upstream side of the hydraulic structure to the downstream side.

Source: SEWRPC.

&

-bridge or culvert; 2-dsm. $ill. or weir; 3-drop structure or naturs! channal drop; 4-fords, outfalls, or infet or cutlet

design freq y. A bridge is

ara denoted by an S; hydraulically insignificant structures are denoted by an 1.

i the approach road or bridge is overtopped by a flood having a recurrence interval equal to or less than the recommaended design frequernicy.
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YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

Table E-4

HYDROLOGIC-HYDRAULIC SUMMARY—HALE CREEK

Steucture Identification and Selected Characteristics

10-Year Recurrence Interval Fiood

50-Year Recurrence Intérval Flood

100-Year Recurrence Interval Fiood

Structure Upstream Depth at Low | Depth on Road af i Depth at Low | Depth on Road ay D¢ o Dgnl'f at l:ow D:néh r:::ﬂ::d
Type and Design Adequate Peak Stage smged Point in Bridge | at Centerline Peak Stage Stage Point in Bridge | at Centerline Peak Stage Stage B Point in B:Gﬂ: a of.B vidge
River Hydraulic Frequency Hydraulic Discharge (feet above | (feet above Approach Road of Bridge Discharge {feet above | {feet above Approach Road of Bridge Discharge {feot above | {feet above App'o'ach oat oat
Name Number | Mile® | Signiticance {years) Capacity® (cts) NGVD) NGVD) tteet tieet) {leet) {cfs) NGVD) NGVD) {teet) tfeet) ffeet) {cfs) NGVD) NGVD} teet} {teet)
1
Parkway Drive 2,200 0.06 18 10 Yes 940 734.7 7319' 08 . .- 1,420 736.0 734.7' 1.3 1.0 07 1520 7362 7349 13 ;: gg
W. Cleveland Avanue | 2,205 0.30 18 50 No 800 735.6 7355 0.1 15 09 1,240 736.8 736.6 0.2 27 21 1,400 7370 7368 02 - 23
Storm Sewer Outfall 2,210 0.99 4 .. .- 300 .- 7364 .- -- .- 630 - 7377 -- -- - 580 .- 7379 - -
®Measured in miles above confluence with the Roat River.
bsuucru/e codes are as follows: 1-bridge or culvert; 2-dam, sill, or weir; 3-drop structure or natural channal drop: 4-fords, outfalis. or inlet or outlet are denoted by an S: hydraulically insignificant structures are denoted by an I,
‘a bridge has an adequate hydraulic capacity if it will remsin open during a flood having a recurrence interval equal to or less than the design A bridge is if the approach road or bridge is overtopped by a flood having a recurrence interval equal to or less than the recommended design frequency.
e flood stage indicated represents the water surface elovation approximataly 50 feet from the bridge.
“Backwater is defined as the change in stage from the upstresm sids of the hydraulic structurs to the downstream side.
"The flood staga indicated represents the water surfacs elevation on the Root River.
Source: SEWRPC.
Table E-5
Structure ldentification and Selected Characteristics 10-Year Recurrence Interval Flood 50-Year Recurrence Interval Flood 100-Year Recurrence interval Flood
Structure Depth at Low | Depth on Road Depth at Low | Depth on Road | Instantaneous Upslre%m Downstream Devm at Low Depth on T_oad
Type and Design Adequate Peak Smged sugod Point in Bridge | at Centerline Peak S(aqed Slaqed o Point in Bridge { at Centerline Peak Stage' Stage' o Point in ::dcz !':;BB“";'“ 'g"’
River Hydraulic Frequency Hydraulic Discharge {feet abova | ffeet above |Backwater® | Approach Road of Bridge Discharge {feet above | (feet above |Backwater” | Approach Road of Bridge Discharge (feet above ( (feet above |Backwater ADP'O"C 5 o3 ooy
Name Number | Mile® | Significance' {years) Capacity® {cls) NGVD) NGVD) tleet) ffeat) teet) {cts) NGVD) NGVD) ifeet) {ieet) tfeet) (cfs) NGVD) NGVD) {feet) {fee
¥ f [%4
Parkway Drive 2,200 0.08 18 10 Yes 970 7344 733]‘ 0.7 .- . 1,440 735.8 7347 1.1 08 05 1,560 736.0 7348 :NZ) ‘“0 >
W. Cleveland Avenue | 2,205 0.30 15 50 Yes 800 7346 7345 01 - -- 1,240 736.0 736.0 00 .. .- 1.400 7362 736.2 £ - -
Storm Sewer Outialt 2,210 099 4 .- .- 300 -- 7349 .- -- .- 530 .- 7364 .- - .- 580 .- 736.7 .-
“Measured in miles above confluence with the Root River.
"SInmuu codes are as follows: 1-bridge or culvert; 2-dam, sill, or weir; 3-drop structure or natural channel drop: 4-fords, outfalls, or infet or outlet are denoted by an S: are denoted by an L.
‘A bridge has an adequate hydraulic capacity it it will remain open during & tlood having a recurrence interval equal to or less then the design A bridge is #f the approach road or bridga is overtopped by a flood having a recurrence interval equal to or less than the recommended design frequency.

d

The flood stage indicsted represents the water surfaca elevation approximately 50 feet from the bridge.

®Backwater is detined as the change in stage from the upstream side of the hydraulic structure 1o the downstraam side.

If)u flood stage indicated represents the water surface elevation on the Root River.

Source: SEWRPC.




Table E-6

HYDROLOGIC-HYDRAULIC SUMMARY—EAST BRANCH ROOT RIVER
YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

Structure Identification and Selected Characteristics 10-Year Recurrence Interval Flood 50-Year Recurrence intervat Flood 100-Year Recurrence Intarval Flood
Structure Depth at tow | Dapth on Road ar e Depth at Low | Depth on Road uj af 2 Depth at Low Depihfi on ﬂoad
Type and Design Adequate Peak supe"' sxawd Point in Bridge { at Centerline Peak Stage Stage Point in Bridge | at Centerline Peak Stage Stage . Point in Bridge | at C.m..'llnl
River Hydrautic Frequency Hydraulic Discharge (feet above | (feet above Backwater® Approach Road of Bridge Discharge (feet above | {feet above Backwater® Approach Road of Bridge Discharge {feot above | (feet above |Backwater | Approach Road of Bridge

Name Number | Mite® | Significance (years) Capacity® {ets) NGVD) NGVD) (feet) (feet) (feet) (cfs) NGVD) NGVD) {feet) {ieet) tfeet) {cts} NGVD) NGVD} {feet) {fteet (teet)
Private Drive %0 0.89 1" .- 700 . .- - .- .- 1,280 .- - - .- .- 1,490 .- .- .- - -
Private Drive 95 102 it - .- 700 . .- .- .- .- 1,280 .- - .. .- - 1,490 .- .- .- .- -
S. §1st Street 100 148 18 50 No 700 744 713.7 07 -- .- 1,280 7174 7148 26 06 03 1,490 nze 7180 27 10 07
Footbridge 104 164 1 - .- 700 .- .- .- - .- 1,280 .- . .- - .- 1,480 .- .- - . -
W. Drexel Avenue 105 1.67 15 50 No 700 7163 7169 04 .- .- 1,280 nise 71758 03 10 .. 1,490 Fal:S] 7179 02 1.3 -
Private Orive 110 1.85 Y - P 700 . . .- .- .- 1,280 .- .- P .- .- 1,490 .- .- .. .-
Private Drive 116 206 " .- - 700 . .a - .- .- 1,280 .. . - .e .- 1,490 .- .- - .-
Private Orive 120 227 1 .- .. 810 .- .- .- .- .- 1,160 .- .- .- - .- 1,390 .- .- N .- .-
Private Drive 125 235 1 .- .- 810 .- .- .- .- .- 1,160 . . .- .s .. 1,390 .- .- .- - M
Private Dsive 133 252 1t .- N 810 .. . .. .- . 1,160 .e . . . .- 1,390 .- .- . .- .
Private Drive 135 255 11t -- - 810 .. .- .- .- .- 1,160 .- . .- .- .- 1,390 .- .. .- .- .-
Private Drive 140 23 n - .- 810 .- .- .- .- .. 1,160 .- - - . .- 1,390 -- - - .- .-
Private Drive 144 337 i .- . 460 - - .- . .- 860 . . - .- -- 1010 .- .- . .- --
Footbridge 145 338 1 .. .. 460 .- .- . .- .- B60 .- . .- .- .- 1,010 .- .- .- - ..
Footbridge 150 342 1] .. .. 460 . .- - .- . 860 . . . . - .- 1.010 . .e - - -
Footbridge 155 | 347 u - .. 460 .. . .. .. .. 860 .. .. .. .. .. 1,010 . .- . . .-
Footbridge 156 350 1" .- .- 460 .- .- .. - .- 860 .- .- . .- .- 1,010 . .- .- .-
Footbridge 187 355 1t . . 460 - . .. .. .. .. 860 .. . . .- .- 1.010 .- - -- - .-
Footbridge 158 | 367 1 .. . 480 .. .. .. .. .. 860 .. .. .. . .. 1.010 .. .. .. .. -
Footbridge 159 3.60 1 .- .- 480 . - - .- . 860 .- .- . .- .- 1,010 .- . .- .- .-
W. Rawson Avenue/

CTH 88 160 3.66 15 50 No 440 745.% 7437 14 01 o1 820 7458 7448 1.0 08 0.8 960 745.9 745.1 08 09 09
Private Drive 165 aan H .. .- 440 . . . . .- 820 . . .- . .. 960 .- .. .- - .-
Private Orive 185 4.70 1 .- .- 260 . - - .- .- 430 .- .- . .- .- 510 . - . .- .-
Trailer Park Bridge 190 | 480 18 - -- 260 7579 7563 16 22 1.9 430 758.7 7570 17 30 27 510 769.1 7573 18 34 3.3
W. College Avenue/ ‘ '

cHz 195 | 49 15 50 No 260 . 758.7 .- - - 430 . 760.7 . - .- 510 L 7614 .. . -

*Measured in miles sbove confluenca with the Root River.
bsvuﬂllll codes are as follows: 1-bridge or culvert 2-dam, sill, or weir; 3-drop structure or natursl chennel drop; 4-fords, outfslls, or infet or outiet are denoted by an S: hydraulically insignificant structures are denoted by an 1.
©A bridge has an adequats hydraulic capacity it it will remain apen during & flood having & recurrence interval equal to or less than the design A bridge is if the approach road or bridge is overtopped by & flood having a recurrence intervel equal to or less then the recommendad design frequency.
11 flood stage indicated represents the water surfce elevation approximately 50 feet from the bridge.
®Backwater is defined as the change in stage from the upstream side of the hydraulic structure to the downstream side.
N0 flood stages were determined upstream of this structure.
Source: SEWRPC.
Table E-7
Structure Identification and Selected Characteristics 10-Year Recurrance Intervat Flood 50-Year Recurmnce‘lmerval Flood 100-Year Recurrence interval Flood
Structure Recommaended ps Depth at Low | Depth on Road Upt e Depth at tow | Depth on Road 2y & Depth 8t Low | Depth on Road
Type and Design Adequate Peak sum" suge‘ Point in Bridge | at Centerline Peak Slaped Stage Point in Bridge | at Centerline Peak Stage Stage' o Point in Bridge | at Cem_ﬂ“"'
ﬁive; Hydraulic b Frequency Hydraulic Discharge {feet above | {feet above Backwater® Approach Road of Bridge Discharge {feet above | (ieet above Backwater® Approach Road of Bridge Discharge {feet above | {feet above |Backwater | Approach Road of Bridge
Name Number | Mite™ | Significance tyears} Capacity” lefs} NGVD} NGVD} (feet) et} (feot) (cfs) NGVD) NGVD} {feet) (feet} {feet) {cfs) NGVD) NGVD) {feet) {feet) (feet}

S. 92nd Street 1.700 0.64 18 50 No 850 7128 mo 1.6 .- -- 1,710 7154 naz 27 0.3 - 2,030 716.1 7140 21 10 .-

Whitnall Park Drive 1,705 058 18 .- .- 850 7150 7143 07 .- .. 1,710 72 758 7 10 .- 2,030 ne 7169 1.7 16 02

Whitnall Park Dam 1,710 084 28 .- .- 850 725.0 7173 17 .- .. 1.710 7254 nry 77 .- .- 2,030 7258 7178 77 - -

W. Rawson Avenue/

cTHEB 1,745 | 204 15 50 Yes 850 740.1 7315 26 -- - 1710 7425 7382 43 - . 2,030 743.2 7385 47 - --
Private Drive 1,750 233 n .- . 1,080 .- . .- .- .- 1,920 .- . .- - .- 2,240 .- - .- .-
*Measured in miles sbove contluence with the Root River.
Dsum:mn codes are as follows: 1-bridge or culvert 2-dam, sill, or weir; 3-drop structure or natural channel drop; 4-fords. outfslls, or iniat or putlet are denoted by an S; hydraulically insignificant structures are denoted by an |
A bridge has an adequate hydraulic capacity if it will remain open during a flood having a recurrence intervsl equal to or less than the design A bridge is if the approach road or bridge is overtopped by a fload having a recurrence interval equal to or less than the recommended design frequency.

d’lu flood stage indicated represents the water surface elevation approximately 50 faet from the bridge.

% ®Backwater is defined as the change in stage from the upstream side of the Nydvaulic structure to the downstream side.

N Source: sewnpc
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Table E-8

HYDROLOGIC-HYDRAULIC SUMMARY—WHITNALL PARK CREEK
YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

Structure itication and Selected CI i 10-Year Recurrence Interval Flood 50-Year Recurrence Interval Flood 100-Year Recurrence Interval Flood
Structure | R Depth at Low | Depth on Road | Instantaneous | Upstream | Downstream DepthatLow | Depth on Road pstrea e Oepth ‘;LP‘” ‘;:"é';;:"::‘
Type and Design | Adequate Peak Stage? Staged Pointin Bridge | ot Centerline Peak Stage® Stage® Point in Bridge | at Centerline Pask Stage Stage o | Pontin :dﬂ: o
River Hydraulic Frequency Hydraulic Discharge {feet above | (feet above ® Approach Road of Bridge Discharge tfeet above | feet above |Backwater® Approach Road of Bridge Discharge (feet above | {feat above |Backwater | Approach Roa out
Name Number | Mite® | Significance tyears) Capacity® {efs) NGVD} NGVD) ffeet) tfeet) (foet) fefs} NGVD) NGVD) tfeet) tfeot} tfeet} {cts) NGVD} NGVD} {teet) {teet)

W. College 0a
Avenue 1905 | 0.08 15 - .- 980 7128 7109 16 - -- 1.860 7148 732 17 02 01 2,190 ns.2 732 20 05 -
S. 92nd Street 1910 | 017 15 50 No 980 7142 7141 0.1 - .- 1.860 7160 7149 11 08 .- 2.190 7163 7852 13 1 -
Whitnall Park 7 09
Drive 1915 | o024 1S .- . 980 7164 752 12 05 -- 1.860 7174 7164 10 1.5 o7 2.1 n7e 7167 09 1. .
Whitnall Park Dam | 1,916 | 0.26 25 .- -- 950 7180 7168 14 -- .- 1,860 7188 N6 12 -- -- 2.190 7189 7178 11 - -
Whitnall Park .
Orive 1.920 | 039 15 .- . 980 719.1 7181 07 09 .- 1,860 7204 719.0 1.4 .- .- 2,19 7208 7193 13 o -
Whitnatl Park Dam | 1.921 | 0.0 25 -- - 960 7224 719.1 36 - .- 1.860 7230 7204 26 -- - 2,190 7231 7206 25 N o
Footbridge 1.925 049 " - - 980 -- .- .- .- . 1,860 .- . .- -- .- 2,190 - - A o
Footbridge 1,930 0.63 |3 -- .- 980 .. .- .- - .- 1,860 .- - .- -- .- 2,190 .- .- i o
Whitnall Park Dam | 1,931 | 0.64 25 .- - 980 726.7 2244 23 .- -- 1,860 7270 725.1 19 - - 2190 7271 7255 16 - -
Footbridge 1935 | 080 ] .- .- 980 .- - .- - .. 1,860 .. .- -- -- - 2,190 -- - .- -

Whitnall Park 13
Drive 1940 | 097 1S -- .- 1.000 7336 7324 11 03 -- 1,500 734.9 7330 19 17 1.2 1,800 735.0 7333 17 18 -
Whitnall Park

Orive 1945 | 143 15 .- - 1.000 7536 753.0 06 - -- 1,500 7545 7539 08 .- .- 1,800 755.2 7543 [X] .- --
Whitnail Park . 0s 08
Orive 1950 | 147 1S -- - 1,000 7570 756.8 12 - . 1,500 769.1 758.1 1.0 .- - 1,800 761.6 759.3 23 . -
S. 108th Street/

STH 100 1955 | 182 15 50 Yes 734 7608 758.8 18 -- - 1160 7625 7602 23 -- .- 1373 764.0 762.1 19 - ho!
Private Drive 1,959 1.68 1S .- . 592 761.6 761.2 04 38 38 1,000 7632 7628 04 54 5.4 1,207 764.4 764.1 0.3 68 A
W. Forest Home

Avenue/CTH100 | 1,960 | 1.70 1S 50 Yes 592 7623 76168 07 - -- 1.000 7642 7632 10 -- - 1.207 765.3 7644 0.9 - e
Private Drive 1985 | 1.78 18 -- .- 692 7674 765.4 20 1.8 1.8 1,000 768.0 766.8 1.2 24 24 1,207 768.3 767.1 12 27 by
Private Drive 1970 | 181 15 - - 592 768.5 767.5 10 16 16 1,000 768.8 768.1 0.7 19 19 1,207 769.0 7684 08 21 -

*Meesured in mites above confiuence with Tess Carners Creek

bSllul:lun codes are as follows: 1-bridge or culvert: 2-dam, sill, or weir; 3-drop structure or natural channel drop; 4-fords, outfalls, or inlet or outlet i ignific #re denotad by an S; hydraulically insigniticant structures are denoted by an 1.

°A bridge hos an adequste hydraulic capacity il it will remain open during & flood having & recurrence interval equal to or less than the design A bridge is hydraulically i if the approach road or bridge is overtopped by a food having a recurrence intarval equal t0 or less than the recommended design frequency.

d”“ fload stage indicated represants the water surface elevation approximately 50 feot from the bridge.

'Eackwnm is detined as the change in stage from the upstream side of the hydreulic structure to the downstream side.

Source: SEWRPC.




Table E-9

HYDROLOGIC-HYDRAULIC SUMMARY—WHITNALL PARK CREEK
YEAR 2000 PLANNED LAND USE AND PLANNED CHANNEL CONDITIONS

Structure Identification and Selected Characteristics 10-Year Recurrence intarval Flood 50-Year Recurrence Interval Flood 100-Year Recurrence intarval Flood
Structure D Depth at Low | Depth on Road 2 e Depth at Low | Depth on Road e e Dml} ot Lov. Oev(r:h on ‘I‘Nd
Type and Design Adequate Paak Slaqed Swqu Point in Bridge | at Centerling Peak Stage’ Stage o Point in Bridge | at Centerline Peak Stage Stage o Point in Bridge | at ":"_5' ':'
River Hydraulic Frequency Hydraulic Discharge (feet above | (feet above Backwater® Approach Road of Bridge Discharge {feat above | {feet sbove [Backwater | Approach Road of Bridge Discharge (feet above | (feet above |Backwater Approach Road o h er;?)u
Name Number | Mile® | Significance iyears) Capacity® {cts) NGVD) NGVD) ffeet) (feet) (feet) {cfs} NGVD) NGVO) (feet) {teet) (feet) {cts} NGV} NGVO) tfeet) (feet)
W. College
Avenue 1,905 0086 18 .- .- 980 7125 7109 16 .- 1,880 7149 7132 1.7 0.2 01 2,190 762 713.2 20 ?.5 ?4
S. 92nd Street 1910 017 1S 50 No 980 42 7149 (3] - .. 1,860 716.0 7149 1.1 08 -- 2,190 7163 715.2 11 A
Whitna!l Park 1.7 08
Drive 1,915 0.24 18 .- -- 980 7164 718.2 12 05 .. 1,860 774 7164 1.0 15 07 2,180 nie neq 0.9 B 08
Whitnall Park Dam | 1,916 0.26 28 .- .- 280 7180 7166 14 . -- 1,860 7188 ne 1.2 .- .. 2,190 71889 7178 1.1 --
Whitnall Park -
Orive 1.920 0.39 18 .- .- 980 719.1 7186 0.7 0.9 .- 1,860 7204 7190 14 . .. 2,190 7206 7193 1.3 .-
Whitnall Park Dam | 1,921 0.40 25 - - 980 7224 719.4 KE] .. .- 1.860 7230 7204 28 - .. 2,190 7231 7206 25 .-
Footbridge 1,925 0.49 n .- .. 980 .- .. .- . .- 1,860 - . - .- .- 2,190 .e .- - .- :
Footbridge 1930 | oe3 u . - 980 - .- - - - 1,860 .- .- .- -- .- 2,190 - .- -- -- .
Whitnall Park Dam | 1,931 064 2s - .- 980 7287 7244 23 .. .- 1,860 7270 7251 1.9 -- .. 2,190 7210 7285 16 .- .
Footbridge 1935 | 080 1 -- B 980 - - -- - -- 1,860 - .- - - - 2,190 . .- .- --
Whitnak Park . ”
Drive 1,940 0.87 1S -- - 1,040 7335 7324 11 03 .- 1560 735.1 7331 20 19 1.4 1,870 735.1 7333 18 9 E
Whitnall Park .-
Drive 1,945 143 1$ - -- 1,040 753.6 753.0 08 - - 1,560 754.7 753.9 0.8 . ) .. 1,870 755.4 7644 10 -
Whitnall Park 1 1.1
Drive 1,950 147 15 -~ -- 1,040 757.2 7656.0 12 .- .- 1,560 760.6 7583 23 -- . 1,870 761.8 7695 23 1 B
S. 108th Street/ .-
STH 100 1,955 1.62 15 50 Yes 902 7615 7589 26 -- .- 1350 763.3 7611 22 .- .. 1,554 764.6 762.2 24 - ; 72
Private Drive 1,958 168 18 .- -- 760 7623 7619 04 45 45 1,200 763.9 763.5 04 8.1 6.1 1398 765.0 764.7 03 7. g
W. Forest Home .
Avenue/CTH 100 | 1,960 1.720 18 50 Yes 760 763.1 7623 08 .- - 1,200 765.1 763.¢ 1.2 .- .. 1,398 766.1 765.0 inl - o
Private Drive 1965 | 1.78 1 - -- 760 - - - - - 1,200 - - -- - - 1,398 .- -- -- -- o8
Private Drive 1.970 1.81 1S .- L] 760 765.6 765.6 00 .- -~ 1,200 768.6 768.7 19 10 07 1,398 768.7 7672 15 11 2
*Measured in miles above confluence with Tess Corners Crask.
S tueture codes are s follows: 1-bridge or culvert; 2-dam. sill, or weir; 3-drop structure or natural channel drop; 4-fords. outfalls. o inlet or outlet are denoted by an S; denoted by an L.
A bridge hes an adequate hydraulic capacity if it will remain open during a flood having a recurrence interval equal to or less than the design Abridge is if the spproach road or bridge is overtopped by a flood having 8 recurrence interval equal to or lkess than the recommended design frequency.
dfho flood stage indicated represents the water surface alevation approximetely 50 faet from the bridge.
®Backwater is defined as tha change in stage from the upstream side of the hydraulic structure to the downstream side.
’Thi: Structure is recommended to be removed and not replaced.
Source: SEWRPC.
Table E-10
Structure identification and Selected Characteristics 10-Year Recurrenca Interval Flood 50-Year Recurrence Intervat Flood 100-Year Recurrence interval Flood
Structure Depth at Low | Depth on Road e Depth at Low | Depth on Road Upstream | D: " o«.w_a at Low Oepth on 'I‘}’ad
Type and Design Adequate Peak suqo" Smued Point in Bridge | at Centerline Peak sragsd Stage o Point in Bridge | at Centerline Peak Stage Stage’ Point in Bridge l';’g":’ ine
River Hydraulic G Y i i (feet above | {feet above Backwater® Approach Road of Bridge Discharge {feet above | (feet above |Backwater | Approach Road of Bridge Discharge (feet above | (feet above |Backwater Approach Road “e:)w
Name Number | Mite® | Significance® (years) Capacity® {cfs) NGVD} NGVD) teet) (feet) (feet) (cfs) NGVD} NGVD) {feet) (feet) (feet) (cfs} NGVD} NGVD} tfeet) tfeet)
Private Drive 2,200 {004 is - .- 204 7102 769.1 AR} .- -- 335 770.7 7689 18 0.2 -- 398 ma 769.0 T; (?_9 : X
W. Janesville Road | 2,205 | 0.09 18 50 Yes 204 7722 7716 07 - .- 338 7731 7721 1.0 .- .- 398 77385 7722 = 08 06
Private Drive 2210 o 15 .. -- 200 7728 728 00 - .- 275 7753 7737 16 04 04 311 7755 7742 13 X S
W. Godsell Road 2215 {025 1S 10 Yes 200 7760 775.7 03 - .- 275 7766 776 05 -- .- 3n 7769 776.3 (‘J: : . i
W.Pamell Avenue | 2,220 | 0.385 1S 10 Yes 200 782.5 780.9 16 - .- 275 7826 7810 18 .- -- 31 7829 83 |
*Measured in miles above confluence with Whitnall Park Craek
bSlmcruu codes are as follows: 1-bridge or culvert 2-dam, sill, or weir; 3-drop structure or natural chennel drop; 4-fords. outfalls. or inlet or outlet are denoted by an S: hydraulically insignificant structures are denoted by an 1.
‘A bridge has an adequate hydraulic capacity if it will remain open during a flood having & recurrence interval squal to or lass than the d design A bridge is if the approach road or bridge is overtopped by a flood having a recurrence interval 8qual to or less than the recommended design frequency.

d,

The flood stage indicated represents the water surlace elevation approximately 50 feet from the bridge.

o Backwater is defined as the change in stage from the upstream side of the hydraulic structure to the downstream side.

% Source: SEWRPC.
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Table E-11

HYDROLOGIC-HYDRAULIC SUMMARY—NORTHWEST BRANCH WHITNALL PARK
CREEK: YEAR 2000 PLANNED LAND USE AND PLANNED CHANNEL CONDITIONS

Structure Identitication and Selected Characteristics

10-Year Recurrence Interval Fiood

50-Yaar Recurrence interval Flood

100-Year Recurrence Interval Flood

Structure Upstream Depth at Low | Depth on Road | Instantaneous UDsnndm Downstream Dapth at Low | Depth on Road | Instantaneous Upstreadm Downslaum Mh at Lcw Dev‘l:“ on ':'on:d
Type and Design Adequate Peak Stage Smged Point in Bridge | at Canterline Peak Stage Stage R Point in Bridge | 2t Centerline Peak Stage Stage N Pointin Bridgge | at lal:r‘iz;le
River |  Hydrautic Frequency | Hydraulic | Discharge | tieat sbove | ffeet above |[Backwater® | Approach Road | of Bridge Discharge | (feet above | tfeet above [Backwater® | Approach Rosd | of Bridge Discharge | (feet above | ffeet above (Backwater” | Approach Road | of oot
Name Number | Mite® | Significance tyears) Capacity” fete) NGVO) NGVD) tfeen) feet) tfeet tets) NGVD) NGVD) tleet) tfeet) tfeet) fets) NGVD) NGVD) tfeet) tfeet)
Private Drive 2200 | 004 15 - - 308 7686 768.6 00 - -- an 768.6 7686 - -- - 545 769.2 7688 04 - :
W, Janesvills Rosd | 2,205 | 0.09 18 50 Yes 305 mse 769.4 25 - - 473 7724 7702 22 -- - 545 772.6 7707 19 .-
Private Drive 2210 |01 1s - - 272 7734 7731 00 .- - 392 7748 7744 05 00 .- as54 775.3 7748 o4 (X} .-
W. Godsell Road 2215 | 025 18 10 Yes 272 7766 7757 0.9 .- . 392 7778 7765 1.1 .- .- 454 7780 7768 12 - : :
W. Pamell Avenue | 2,220 | 0.385 1S 10 Yes 272 7824 7810 14 - .- 292 7826 7812 14 -- -- 340 783.0 7814 1.6 -
®Meosured in miles sbove confluence with Whitnall Park Creek.
bSlmaun codes are as follows: 1-bridge or culvert 2-dem, sill, or weir; 3-drop structure or natural channel drop; 4-fords, outfalls, or inlet or outlet are denoted by an S; hydraulically insignificant structures are denoted by an .
‘A bridge has an adequate hydraulic capacity if it will remain open during a flood having & recurrence interval equal ta or less than the design freq A bridge is if the approach road or bridge is overtopped by a flood having a recurrence interval equal to or less than the recommended design frequency.
e flood staga indicated reprasants the water surisce elevation spproximately 50 fest from the bridge.
®Backwater is defined as the change in stage from the upstream side of the hydraulic structure 1o the downstream side.
Source: SEWRPC.
Table E-12
Structure Identification and Selected Characteristics 10-Year Recurrence Interval Flood 50-Year Recurrence interval Flood 100-Year Recurrence Interval Flood
Structure | Recommended Depth at Low | Depth on Road | Instantaneous Ups\rudm Downstream Depthat Low | Depth on Road ar e Depth a¢ Low D‘Pé" 0‘" ':M
Type and Design Adequate Pask Stage” Staged Pointin Bridge | at Centerine Peak Stage Stage Pointin Bridge | at Centertine Peak Stage Stage' o | PomtinBridge mdc; torline
River Hydraulic Frequency Hydraulic Discharge | tieet above | feet sbove |Backwater® | Approach Road of Bridge Discharge | tfeet above | (feet above [Backwater® [ Approach Road of Bridge Discharge | {feet above | (feet above |Backwater | Approach Road ¢ "*")ﬂ"
Name Number | Mile® | Significance fyears) Capacity” cts) NGVD) NGVD) teet) ffeet) (feet) ets) NGVD) NGVD) tfeet) tfeet) ffeet} tets) NGVD) NGVD) tfeet) tfeet) oo
W. Grange Avenue 2,300 | 0.24 18 50 No 100 7892 7873 19 0.2 0.1 178 7894 7879 1.5 04 03 214 789.4 7882 1.2 ?: g:
S. 112th Street 2,305 | 0.36 18 10 No 128 7905 789.7 08 0.9 03 190 7%0.8 790.0 08 12 [ X:3 218 791.0 790.1 09 E -
W. Copeland Avenue | 2,310 | 041 1s 10 No 128 7915 7905 1.0 07 .- 190 KEANS 790.8 09 09 .- 216 791.8 7910 09 (‘); o8
W. Matiory Avenue 2315 | 047 18 10 No 128 7934 7929 05 08 086 190 7935 793.2 03 0.7 07 216 793.6 7933 0.3 . -
W. Upham Avenue 2320 | 053 1s 10 Yes 109 7935 7934 01 .- .- 160 793.7 7936 ot - - 182 7938 7937 a1 .- o
W. Abbott Avenue 2,325 | 058 18 10 No 97 796.3 796.7 06 04 .- 140 7964 796.1 03 05 -~ 163 796.4 7963 0.1 g: =
W. Woodside Drive 2,330 | 0.865 18 10 No 97 798'4 797.2 12 0.6 -- 140 79846 7974 12 o8 .- 163 798'6 7975 11 A =
W. Edgerton Avenue | 2,335 | 0.78 1S 10 .- 59 . 799.7 - .. .- 85 - 800.0 - .- .- 95 .- 800.0 b i
Y in mites above with the 8ranch of Whitnall Park Creek.
bSlrumln codes are as follows: 1-bridge or culvert: 2-dam, sill, or weir; 3-drop structure or natural channel drop; 4-fords, outfalls, or inlet or outlet are denoted by an S; hydraulically insigniticant structures are denoted by an 1.
‘a bridge has an adequate hydraulic capacity if it will remain open during a flood having a recurrence interval squal 10 or less than the design A bridge is if the approach road or bridge is overtopped by a fiood having a recurrence interval equal to or less than the recommended design frequency.

”rm flood stage indicated represents the water surface elevation approximately 50 feet from the bridge.

®Backwater is defined a5 the change in stage from the upstrearn side of the hydraulic structure to the downstream side.

’Iva flood stages were determined upstream of this structurs.

Source: SEWRPC.




Table E-13

HYDROLOGIC-HYDRAULIC SUMMARY—NORTH BRANCH WHITNALL PARK
CREEK: YEAR 2000 PLANNED LAND USE AND PLANNED CHANNEL CONDITIONS

Structure Identification and Selected Characteristics

10-Year Recurrence Interval Flood”

60-Year Recurrence Interval Flood

100-Year Recurrance Interval Flood

Structure Depth at Low | Depth on Road plo g Depth at Low | Depth on Road o e Depth at Low D"’é" "(’;:i:"
Type and Design Adequate Peak s“ga‘" Stage®! Point in Bridge | at Centerfine Peak Stage® Stage™ Point in Bridge | at Centerline Peak Stage® Stage' B Point in Brn:; nde:-( e
River Hydraulic Frequency Hydraulic Discharge tfeet abova | {feet above Backwater¥ Approach Road of Bridge Discharge {fest above | ffeet above |Backwater? Approach Road of Bridge Discharge {feet above | {feet above |Backwate Approach R oor
Name Number | Mite® | Significance! (years) Capacity” tcts) NGVD) NGVD) iteet) (feet) (feet) {cfs} NGVD) NGVD) {teet) {foet) (feet) {cfs) NGVD) NGVD) iteet) tfest)
W. Grange Avenue 2,300 | 0.24 18 50 Yes 120 .- .- .- .- .- 173 7865 785.9 0.6 .- .- 194 7873 786.1 12 02 " ;;
$. 112th Street 2,305 | 036 18 10 Yes 135 .- .- .- .- .- 202 7888 7883 05 14 10 230 7894 789.1 03 z«g '<-
W. Copeland Avenue | 2,310 | 0.41 18 10 Yes 136 .- -- .- - . 202 790.1 7888 13 - -- 230 7808 7894 14 g-‘ -
W. Mallory Avenue 2316 | 047 15 10 Yes 135 .- .- .- -- - 202 7914 7911 03 - .- 230 792.9 791.9 10 3 o
W. Upham Avenue 2320 | 053 18 10 Yes 113 .- .- -- - -- 167 793.2 7920 12 -- .- 191 7939 7925 14 - -
W. Abbott Avenue 2325 | 058 18 10 Yes 97 .- .- .- .- -- 140 7948 79486 02 .. .- 163 788.1 7955 (X3 02 o
W. Waodside Drive 2,330 | 0.855 18 0 Yes 97 .- -- .- .- .- 140 7960 7960 00 .- .- 163 796'.'6 798.3 03 - =
W. Edgerton Avenue | 2,335 | 0.78 1$ 10 Yes 60 .- - -- - - 85 .- - .- .- - a5 -- 799.3 .- b
.Rnomm.nded plan inchudes routing flows up to and including & 10-year recurrence interval event through storm sewers.
By, in miles sbove with the Ne 8ranch of Whitnall Park Creek.
Structure codes are o5 follows: 1-bridge or culvert; 2-dam, sill, or weir; 3-drop structure or natural channel drop; 4-fords. outfslls, or infet or outiet are denoted by an S; hydraulically insignificant structures are denoted by ani
% bridge has an adequate hydraulic capacity i it will remain open during » flood heving s recurrence interval equal to or less than the design A bridge is if the approach road or bridge is overtopped by & flood having & recurrence interval equal to or less than the recommended design frequency.
®The flood stage indicated represents the water surface elevation approximately 50 feet from the bridge.
ITha flood stage indicated is based on that tiood flow in excess of the 10-year recurrenca interval avent, which would continue to be conveyed by the existing channel.
Vackwater is defined as the change in stage from the upstream side of the hydraulic structure to the downstream side.
"'No ftood stages were determined upstream of this structure.
Source: SEWRPC.
Table E-14
Structure and Selected C 10-Year Recurrence Interval Flaod B0-Year Recurrence Interval Flood 100-Year Recurrence interval Flood
Structure Depth at Low | Depth on Road Oepth st Low | Depth on Road | instantaneous | Upstream | Downstream Depth at Low | Depth on Road
Type and Design Adequate Peak Stage® Stage? Point in Bridga | at Centerline Peak Stage® Stage? Pointin Bridge | at Centerline Peak Stage Stage o | PeintinBrides | at ;egfe"'“e
River Hydraulic Frequency Hydrautic Discharge (feet above | {feetabove [Backwater” | Approach Road of Bridge Discharge (feet above | (feet above |Backwater® Approach Road of Bridge Discharge (feet above | (feet above |Backwater | Approach Road p m:;;e
Name Number | Mile® | Significance (years) Capacity® {cts) NGVD} NGVD} (Feet) (feet) tfest) {cfs) NGVD) NGVD) (feet) (feet) (toety (dIs) NGVD) NGVD} ffeen) {feet) fee
Chicago & North ¢ P ¢ 9 N .
Western Railway 2,400 0.32 15 100 Yes 386 865.0 664.0° 1.0 -- -- 385 665.19 665.1% 00 .- .- 385 665.5 665,5g 00 - .
€. County Lina Road | 2,405 0.38 1S 10 No 635 665.3 665.2 01 13 - 720 665.5 665.4 A 135 -- 815 665.6 6665.5' 01 1.6 :
E. Elm Road 2,410 0.9% 1$ 10 Yes 29 666.7 665.3 04 .- .- 400 666.2 665.5 0.7 -. -- 443 666.4 665.6 08 -
*Messured in miles above contluence with the Root River.
bsmmuu codos are as follows: 1-bridge or culvert: 2-dam, sill, or weir; 3-drop structure ar natural channal drop; 4-fords, outfalis, or inlet or outlet are denoted by an S; hydraulically insignificant structures are denoted by an i,
A bridge has an sdequate hydsaulic capscity if it will remain open during 8 llood having a recurrence interval aqual to or less than the design A bridge is # the approach road or bridge is overtopped by a tlood having a recurrence interval equal to or less than the recommended design frequency.

d,

The flood stage indicated represents the water surface elevation approximetely 50 fest Irom the bridgs.

®Backwater is defined as the change in stage from the upstrasm side of the hydraulic structure to the downstream side.

’Flow in excess of 385 cfs travels overland to the Root River along the east side of the Chicago & North Western Railway tracks.

Irhe tlood stage indicated represents the water surface on the Root River.

Source: SEWRPC.

%
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YEAR 2000 PLANNED LAND USE AND PLANNED CHANNEL CONDITIONS

Table E-15

HYDROLOGIC-HYDRAULIC SUMMARY—CRAYFISH CREEK

Structure Identification and Selected Characteristics.

10-Year Recurrence interval Flood

50-Year Recurrence interval Flood

100-Yesr Recurrence intervat Flood

Structure Depth atLow | Depth on Road s Depth at Low | Depth on Road psteeay o Depthat Low | Depch on foad
Type and Design Adequate Paok Sllp'd an;ed Point in Bridge | at Centerline Peak suned Stage Point in Bridge | at Centertine Peak Stage Stage o Point in Bridge { at ;am‘or line
River Hydraulic Frequency Hydraulic Discharge {feet above | {feet above Backwater® Approach Road of Bridge Discharge ifeet above | (feet above Backwater® | Approach Road of Bridge Discharge {feet above | (feet above |Backwater Approach Road 'n""“'
Name Number | Mile? | Significance (years) Capacity® {cls) NGVD) NGVD} {feet) (et} (feet) {cts} NGVD} NGVD) freet) fieot) teet) {cfs) NGVD) NGVD) {toet} tfeet) tfeer)
Chicago & North
Waestern Railway 2,400 0.9 1S 100 .- .- - . . . .- .- . .- - .- . .- .- .- .a
E. County Line Road | 2,405 0.97 18 10 .- 535 664.0 663.7 03 .. .- 720 664.9 664.3 08 .. . 815 665.2 664.5 67 .- -
E. Elm Road 2410 1.50 15 10 Yes 291 665.0 664.3 07 -- .- 400 665.8 665.2 06 .- - 443 668.2 665.5 07 . e
»
®Measured in miles above contluence with the Root River. The recommended plan includes rerouting Craylish Creek downstream of W. County Line Road. The river miles listad reflect the new alignment.
hsrmduu cades are as follows: 1-bridge or culvert: 2-dam, sill, or weir; 3-drop structure or natural channel drop: 4-fords, outfalls, or inlet or outlet are denoted by an S; hydraulically insigniticant structures are densted by an 1.
‘A bridge has an adequate hydraulic capacity if it will remain open during & flood having a recurrence interval equel to or less than the design A bridge is if the spproach road or bridge is overtopped by a tiood having a recurrence interval equal ta or less than the recommended design frequency.
dﬂu tlood stage indicated represents the water surface elevation approximately 50 feet from the bridge.
®Backwater is defined as the change in stage from the upstream side of the hydraulic structure to the downstream side.
’Ylli: Structure is recommended 10 be abandoned, with Craytish Creak being rerouted 1o the Root River along an slignment east of this raikoad.
Saurce: SEWRPC.
Table E-16
Structure and Selected C| 10-Year Recurrence Interval Flood §0-Year Recurrence Interval Flood 100-Year Recurrence Interval Flood
Structure Depth at Low | Depth on Road Depth at Low | Depth on Road Depth at Low | Depth on Road
N d d e N d d int in Bré i d g Pointin Bridge | at Centerline
Type and Design Adequate Paak Stage Stage Point in Bridge | at Centeriine Peak Stage Stage Point in Bridge | at Centerline Peak Stage Stage o o
River Hydraulic b Frequency Hydraulic Discharge {feet above | (feet above |Backwater | Approsch Road of Bridge Discharge {feet above | {feet above Backwater® Agpproach Road of Bridge Discharge (feet above | (feet above |Backwater. | Approach Road ’ & ‘)”
Name Number | Mile® | Significance {years) Capacity” (cfs) NGVD} NGVD) {feet) ffeet) feet) tefs) NGVD} NGVD) {feet) fieet) (feet) fefs) NGVD) NGVD) {feet ttoet) {fee
Abandoned Electric .-
Interurban Railway | 2,500 043 15 100 Yes 240 666.1 665.3 0.8 .. .- 350 668.6 665.6 31 -- . 400 6700 666.6 44

?Measured in miles above conflusnce with Crayfish Creek.

hSltuauu codes are as follows: 1-bridge or culvert: 2-dam, sill, or weir; 3-drop structure or natural channel drop; 4-fords, outfalls, or infet or outlet

‘A bridge has an adequate hydraulic capacity if it will remain open during a flood having a recurrance interval squal 1o or less than the

dnu Hlood stage indicated represents the water surfsce elevation spproximately 50 feet from the bridge.

®Backwater is defined a5 the change in stage from the upstream side of the hydraulic structure to the downstresm side.

Source: SEWRPC.

design frequency. A bridge is

are denoted by an S; hydraulically insignificant structures are denoted by an 1.

if the approach road or bridge is avertopped by a flood having a recurrance interval equal to or less than the recommended design frequency.




Table E-17

HYDROLOGIC-HYDRAULIC SUMMARY—CALEDONIA BRANCH

YEAR 2000 PLANNED LAND USE AND PLANNED CHANNEL CONDITIONS

Steuctura Identification and Selected Characteristics

10-Year Recurrence Interval Flood

50-Year Recurrence interval Flood 100-Year Recurrence interval Flood
Structure Depth at Low | Depth on Road D Depth at Low | Depth on Road e e Depth at Low Depth on Road
. d d . N d d SN Centerting Pesk Stay Stage' Point in Bridge | st Centerline
Type and Design Adequate Peak Stage Stage Point in Bridge | at Centerline Peak Stage Stage’ N Pointin Bridge | at nmAa line ) ge e ae® 1 Foad of Bridge
River Hydrautic Frequency Hydraulic Discharge {foet above | (feet sbove |Backwater® Apgproach Road of Bridge Discharge {feet above | {fect above |Backwater | Approach Road of Bridge Discharge {feet above | (feet above M*w' " W"‘um. ooy
Name Number | Mile” | Significance trears | Capacity” fefs) NGVD) | NGVD) tloet) (foet) tteet cts) NGVD) | NGVD) ttoet) {feet) ffeet) (cfs) NGVD) | WNGvD) [
Abandoned Electric ' f 22 -
Interurban Railway | 2,500 | 0.43 15 100 Yeos 240 665.7 664.2 15 - .- 350 667.4 665.0' 24 -- .- 400 6675 665.3 .
Measured in miles above confiuence with Crayfish Creek.
Structure codes are as follows: 1-bridge or culvert: 2-dam, sill, or weir; 3-drap structure or natural channel drop: 4-fords, outfalls. or inlet or outiet are denoted by an S; hydraulically insignificant structures are denoted by an I.
A bridge hos an adequate hydrautic capacity if it will remain open during a flood having a recurcence interval equal 10 or less than the design Ire y. A bridge is if the spproach road or bridge is bya ing a interval equal to or less than the recommended design frequency.
"rh. flood stage indicated represents the water surface elevation spproximately 50 feet from e bridge.
CBackwater is defined as the change in stage trom the upstream side of the hydrsulic structure to the downstream side.
’Tha flaod stage indicated represents the water surface on Craylish Creek.
Source: SEWRPC.
Table E-18
Structure Identification and Selected Characteristics 10-Year Recurrence Interval Flood 50-Year Recurrencs Interval Flood 100-Year Recurrence interval Flood
Structure Depth at Low | Depth on Road p Depth at Low | Depth on Road | Instantaneaus | Upstream | Downstream Depth at Low | Depth on ':wi
Type and Design Adequate Peak smed Snged Pointin Bridge | at Centerline Peak s'ao-d S(aaad B Point in Bridge | at Centerline Peak Stage Stage’ B Point in ::do: at ;n;’ti:; :‘e
River Hydraulic Frequency Hydraulic Discharge {feet above | (feet above Backwater® Approach Road of Bridge Discharge {leet above | {feet above |Backwater | Approach Road of Bridge Discharge {feet above | (feet above {Backwater Appn:':ce " oa oot
Name Number | Mile® Significance (years) Capscity” (cts) NGVD) NGVD) oot} tfeot) {feet) {cfs) NGVD) NGVD) {leet) {ieet) {leet) {ets) NGVD) NGVD) (feet}
1 1 t f . .. -
W. Cold Spring Rosd | 2,100 | 0.084 15 10 Yes 310 nast | 720! - - - 560 7258 209 - - . 620 7261 7252 0 o =
$. 104th Street 2,106 | 0.185 18 10 Yes 310 72718 724.9 19 -- .- 560 7293 7268 as .- .- 620 7296 728.a 7'6 o -
Zoo Freeway 2310 | 0.308 1$ 100 Yes 310 735.1 728.9 62 -- .- 560 7378 7304 74 .- .- 620 7384 730. e = o
Storm Sewer Outfall | 2,115 | 0.365 4 .. .- 310 - .- .- . . 660 -- .- .- .- . 620 .- .-
*Measured in miles above confluence with the Root River.
°$mmun codes are as follows: 1-bridge or culvert; 2-dem, SHl. or weir; 3-drop structure or natural channel drop: 4-fords. outfalls, or infet or outiet are denoted by an S; hydraulically insigniticant structures are denoted by an .
A bridge has an adsquate hydraulic capecity if it will remain apen during & Hood having & recurrence interval aqual 1o ov less then the design A bridge is

"rn. flood stage indicated represents the water surfsce alevation approximataly 50 feet from the bridge.

'Bndrwﬂnisdm‘mdumcmminnmlmmmupwumu’dcaltfuhyﬁwﬁcwunm to the downstresm side.

"The fload stage indicated represents the water surfece slavation on the Aot River.

Source: SEWRPC.

3

i the spproach road or bridge is overtopped by a tiood having & recurrence interval equal to or less than the recommended design frequency.
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HYDROLOGIC-HYDRAULIC SUMMARY FOR STRUCTURES

YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

Appendix F

IN THE LAKE MICHIGAN DIRECT DRAINAGE AREA

Table F-1

HYDROLOGIC-HYDRAULIC SUMMARY—FISH CREEK

Structure & and 10-Year Recurrence Interval Fiood 60-Year Recurrence nterval Flood 100-Year Recurrence interval Flood
Structure | Recommended Depth at Low - | Depth on Road Depth at Low | Depth on Road o e Depth ot Low | Depth on Road
Type and Design | Adequste Peak Stage® | Stage’ Pointin Bridge | at Centerline Pesk Stage® | Stage® Point in Bridge | at Centerline Peak Stage' Stage o | Pointin Bridge | st Centertine
R""; Hydraulic Frequency Hydraulic Discharge {feet sbove { (feet above |Backwater® | Approach Road of Bridge Discharge (feet above | ffeet above {Backwater® | Approach Road of Bridge Discharge (feet above | (feet above |Backwater | Approach Road of Bridge
Name Number | Mite” | Significance fysars) Capacity® (cts) NGVD) NGVD) {teet) ffeet) (feet) {cts) NGVD) NGVD) tfeet) tleet) teet) cfs) NGVD) NGVD) theet) tteet) ffeet)
Oam 3700 | 122 2 620 6148 6102 44 - 700 615.1 6112 38 - 770 615.3 611.5 28
N. Broadmoor Road/
Chicago & Noith
Western Raitway 3,710 | 167 1s 100 Yes 480 8382 6208 14 - 620 8480 6214 268 670 652.0 6216 304
W. County Ling Road | 3.7%5 | 211 18 10 Yes 480 8480 6450 30 - - 720 6508 6480 28 - 820 €55.7 652.0 37
Katherine Drive/
H43 3720 | 278 1s 100 Yos 250 eNns 667.4 44 -- 350 6729 £68.7 a2 - 420 676.4 669.3 8.1
Port Washington
Rood/ZedlerLane | 3,725 | 2.89 15 50 No 180 €786 675.7 29 240 88t.1 8762 49 0.1 0.1 33 881.2 676.9 a3 02 02
Private Drive 3,730 3.39 i . - 13 .- . . 21 . . . .- .- 24 .- . . .- .-
*Measured in miles above mouth at Lake Michigan.
) . ;
Structure codes are as follows: 1-bridge or culvert: 2-dam, sill, or wair: 3-drop structura or natural channel drop; 4-fords, outfalls. or inlet or outlet are denoted by sn S; hydraulically insignificant structures are denoted by an L.
©A bridge has an adequste hydraulic capacity if it will remain open during 8 tlood having s recurrence interval equal to o less then the design A bridge is # the approach road or bridge is overtopped by a flood having a recurrence interval equal 10 or less than the recommended design frequency.

d. "
The flood stage indicsted represents the water surface elevation appraximately 50 feet from the bridge.

*Backwater is detined as the change in stage from the upstresm side of the hydraulic structure to the downstream side.

Source: SEWRPC.
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HYDROLOGIC-HYDRAULIC SUMMARY FOR STRUCTURES IN THE MENOMONEE RIVER WATERSHED

Appendix G

Table G-1

HYDROLOGIC-HYDRAULIC SUMMARY—MENOMONEE RIVER: YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

S and Selected C! 10-Year Recurrence Interval Fiood 50-Year Recurrence Interval Flood 100-Year Recurrence Interval Flood
Structure | Recommented Depth at Low | Depth on Road | Instantaneous | Upstream | Downstream Oepth at Low { Oepth on Road Depth at Low | Depth on Road
Type and Dasign Adequate Peak Stage Stage Point in Bridge | at Centerline Peak Stage Stage Point in Bridge | at Centerline Peak Stage Stage 9 Point in Bridge | at Comvuluw
River Hydraulic Frequency Hydrautic Discharge | (feot above | (feet above | Backwater” | Approach Road of Bridge Discharge | (feet above | (feet above | Backwater | Approach Road of Bridge Discharge | {feet above| (feet above | Backwater | Approach Road of Bridge
Name HNumber | Mite? | Significance (years) Capacity® (cts) NGVD} NGVO} {feet) (feet) (feet) (cfs) NGVD} NGVD) tHeet) (feet) {faet) {cls) NGVO) NGVD) ifeet) (feer) theet)
271h Street Viaduct 545 2.10 ALl - .- 9,330 - . .- - - 14,300 - .- - - 16.800 .- .- .- - -
Falk Dam 546 222 2s - 9.330 590.4 590.1 03 - .- 14,300 594.2 5940 02 - .- 16,800 595.7 5955 02 - -
35th Street Viaduct 560 265 " .- .. 9,130 . .- . - .- 14,000 - .. .- - - 16.400 -- . -- . .
Pedestrian 8ridge 570 3.22 1" - - 8,420 .- .- .- . - 12,800 - - .- - .- 14,900 .. .- -- .
IH 94 576 365 i . .- 8,420 .. .- .- . .. 12,800 - .- .- - - 14.900 . .- .- -
Soo Line Raitroad 580 an 15 100 - Yes 8,420 §97.8 597.6 02 .- - 12,800 600.7 600.6 0.1 -- -- 14,900 602.9 602.0 09 - -
W. Bluemound Road 584 4.07 " .- .- 8,420 . .- .. .- .- 12,800 .- .- .- .- - 14,900 .e .- - - -
W. Wisconsin 585 408 1" - 8.420 .. .- . .. .. 12,800 - .. . .- - 14,900 -- .- - .- -
Avenue/STH 18
Soo Line Railroad 590 424 18 100 Yes 7.800 6036 6032 04 -- .- 11,700 608.9 608.1 08 .- .- 13,7200 608.4 8075 09 e
Pedestrian Bridge 595 443 1 -- - 7.800 .- .- . . B 11,700 . .. .. - - 13,700 .- . .- .-
N. 45th Street 600 445 1$ 10 Yes 7.800 610.1 608.3 18 .- .- 11,700 6126 6108 1.7 .- .- 13,700 613.7 6121 16 - T
Soo Line Railroad 605 456 1S 100 No 7.800 6162 615.7 05 . - 11,700 621.4 6196 18 22 14 13,700 623.0 621.3 17 as 30
Stadium Freeway/ 610 463 15 100 Yes 7.800 6174 6168 06 - - 11,700 6220 6216 04 -- .- 13.700 6238 8234 04 - -
USH 41
Private Bridge 615 4.88 n .. .. 7.800 - - - - - 41,700 .- .. . -- N 13,700 .- . - -
N. Hawlay Road 620 5.18 " .- - 7.800 .- .- .- .- .- 11,700 .- .- .- .e .e 13,700 .- .- .- - .-
N. Hawley Road 620 | 5.5 1S 50 No 7.800 626.4 626.4 co .- - 11,700 6328 6295 33 44 - 13,700 634.7 6310 37 63 11
Abandoned 625 5.66 " .. .- 7,800 . . . .- .. 11,700 - .. .- .- .- 13,700 .e .- .- .- .
Pedestrian Bridge
N. 68th Street 630 5.96 1S 50 No 7.800 631.7 637.3 04 - - 11,700 6423 6402 21 0.1 - 13,700 6435 6415 20 13 -
N. 70th Street 635 6.10 15 10 Yes 7.730 6405 6398 07 .- - 11,600 6448 6435 1.3 12 - 13,600 645.5 6445 10 1.9 -
Pedestrian Bridge 637 8.69 " .- .e 5,800 .- -- .- .- - 8710 .- N .- -- .- 10,200 .- . - - -
Soo Line Railroad 640 6.70 15 100 No 5,800 650.6 6505 0.1 .- .- 8,710 6539 653.3 06 0.1 -- 10,200 655.8 654.6 12 20 -
Pedestrian Bridge 845 6.72 18 .- .- 5,800 851.1 650.5 06 .- .- 8710 654.3 653.9 04 -- - 10,200 656.1 656.8 03 - b
W. Harmonee Avenue 845A 6.79 u .. - $,800 .- . - . .- 8,710 - .- .- - - 10.200 .. .- -- - A
Ford 646 7.23 4 . .- 5,800 . . . .- . 8,710 .. - . .- - 10,200 . . . -
Pedestrian Bridge 648 7.69 " .- .- 5.800 -- -- -- .- .- 8710 .. .- .- - 10,200 .- - .- b
Paved Ford 649 7.82 4 “e .- 5,800 .- .. .. . . 8,710 .. .. . .. .- 10,200 - - . .- --
N. Swan Boutevard 650 8.00 18 50 No 5,800 669.7 669.4 043 49 - 8710 6737 719 18 89 -- 10,200 675.2 672.9 23 104 00
Pedestrian Bridge 655 832 " .- - 5,800 .- .- .. .- .. 8710 . - . .. .- 10,200 - .- .- - .-
W. North Avenue 660 8.50 1S 50 Yos 3,480 675.8 €75.6 02 B - 4,780 6783 6780 03 - - 5.390 6795 679.1 04 .- .-
W. Burleigh Street 665 9.68 s 50 Yes 3,360 683.9 683.9 00 - B 4,670 685.2 685.1 0.1 - - 5,290 685.7 6856 0.1 - -
Limestone Ford 667 0.2 4 . .- 3,350 .- .- .. . .- 4,670 . .. - .- - 5,290 .- .- .- .- .-
N. Mayfair Road/ 670 10.67 1S §0 Yes 3220 6940 6340 00 -- - 4510 695.3 696.3 00 -- -- 5,130 6958 696.8 00 - -
S§TH 100
Pedestrian Bridge 679 10.70 Ll .- .- 3,220 - - . . 4,510 .- . . .- -- 5,130 .- .. .- . -
Private Bridge 680 10.94 L} -- .- 3,220 . .- N .- .- 4510 .. .- -- .- .. 5,130 .- .- .- .- -
Pedestrian Bridge 681 11.04 1S - - 3220 696.9 695.9 00 32 0.7 4510 697.0 6970 00 a3 1.8 6,130 697.4 6974 00 47 22
Capitol Drive/ 685 11.20 n" .- .- 3,220 .- .- .- . .- 4510 .e .- .. .- - 5130 .- .- .- . -
STH 190
Capitol Drive/ 685 11.20 s 50 Yes 3.220 697.2 696.8 04 .- . 4510 6986 6979 0.7 .- .- 5,130 699.3 6984 09 - e
STH 190
W. Hampton Avenue 690 1252 18 5O Yes 3,200 700.7 700.6 0.1 .- - 4,470 702.2 7020 02 .- -- 5,070 702.8 7028 02 -
Zoo Freeway/USH 45 695 12.88 1S 100 Yes 2,700 704.9 7049 00 .- .- 3,790 708.1 706.1 00 .- - 4,200 706.6 7086 00 - -
Chicago & North 700 13.42 18 100 Yes 2,700 709.9 709.8 (A} .- .- 3,790 M2 M2 00 .- - 4,290 RARE) 7117 0.1 -
Western Railway
N. 124th Steoet 705 1352 18 50 No 2,700 7.0 7108 02 - - 3,780 7130 7124 06 0.1 00 4,29 naz 7130 07 038 07
Pedestrian Bridge 708 13.84 u .- .- 2,700 - -- -- - -- 3,790 - -- -- -- - 4,290 - - -- .- -
W. Silver Spring no 14.64 15 50 Yes 2,420 7243 7243 00 -- 3,200 7266 7256 00 - 3670 726.1 7261 00 -
Road/CTH W
Chicago & North 720 14.96 s 100 Yes 2,420 7210 7270 00 -- - 3,200 7285 7285 00 - 3,670 729.4 7291 o0 -
Western Railway
W. Mill Road 726 15.98 1s 50 Yes 2,420 5 7313 02 - - 3,290 7326 7324 02 - - 3.670 733.2 7328 04 -

169
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Table G-1 (continued)

Structure and Selected CI 10-Year Recuirence interval Flood 50-Year Recurrence Interval Flood 100-Year Recwrence Interval Fiood ]
Structure | R Upstream Depth at Low | Depth on Road Upstream Depth at Low | Depth on Road v Depth t Low D'Ii’é"r:’;’::‘:"
Type and Design Adequate Paak Stage Stage Point in Bridge | at Centerline Peak Stage Stage B Point in Bridge | at Canterline Peak Stags Stage Point in Bridge | at m.e e
Aiver | Hydeaulic Frequency | Mydraulic | Discharge | (feet above | (feet above | Backwater? | Approach Road |  of Bridge Discharge [ (foet above | {feet above | Backwater? | Approach Road |  of Bridge Discharge | {feet above | ffeet above |Backwater” | Approach Road :

Name Number | Mite® | Significance® (years) Capacity® tcts) NGVD) NGVD) (feat) {teat) tfeet} (cfs} NGVD) NGVD) {teet) (feet} (feet} {cfs) NGVD) NGVD) tfoet) tieet} (feer)

W.Appleton Avenus/ | 730 | 16.56 15 50 Yos 2.420 7353 735.3 0.0 -- - 3,290 7363 7363 00 - -- 3,670 736.8 736.7 3]
STH 175

W. Good Hopa Road 15 1730 s 50 Yes 2,420 7388 7386 0.2 .- .- 3,200 7400 7394 06 - . 3,670 740.4 7397 07
Private Bridge 40 |18.48 n -- .- 2,420 -- - -- -- - 3.290 .- - -- -- - 3,670 .- - --
Private Bridge 741 18.37 " - .. 2,420 .. - . - . 3,200 - .. - . .. 3670 .. . -
Private Bridge 746 1861 " - - 2,420 .. - .. = .. 3,290 . .. - .. . 3,670 .- .. -- -
Private Bridge 750 18.69 1 -- .. 2,420 . . . - . 3,200 - . . . .. 3,670 .. . -
Private Bridge 755 1872 " - . 2.420 .. .. .. .. 3200 .. .. .. .. .. 2.670 . ..
Private Bridge 760 18.77 n -- .. 2,420 . . .. . . 3.290 .- .. - . . 3,670 - . ..
Private Bridge 766 1881 " .- .. 2.420 .. .. - - . 3,200 . - .. .. - 3670 . . - - -
Privata Bridge 770 | 1891 1 . - 2420 .- . .- - .- 3,290 . .- - . .- 3670 . - .- - -
Lilty Road 70 |1970 1S 50 Yes 2.420 750.8 750.6 0o -- -- 3,290 7518 7515 03 - .- 3670 762.3 751.9 o4 - -
Pedestrian Bridge 785 2017 i - .- 2420 . .. . . . 3,200 = . .- .. .. 3670 - .. - -
Pedestrian Bridge 790 | 2077 1" .- .- 900 .. . .. .. R 1,220 .. - .. .. .. 1,360 .. . .
Pilgrim Road 795 | 2108 1S 50 Yos 200 7621 7618 03 - - 1,220 7628 7623 05 -- - 1,360 7630 7625 05 - -
Arthur Avenue 800 2144 15 10 Yes 900 7719 770-9 0.2 - - 1.220 7720 mae 0.2 - . 1,360 7722 ms 03 -
Limesione Drop 804 | 2171 3s - -- 800 799.1 790.7 84 - - 1,220 799.7 910 8.7 - - 1,360 799.9 7912 87 . -
Pedestrian Bridge 805 2178 " - .. 900 .. .. .. . - 1,220 .. .. . .. .. 1,360 .. - . -
Main Street/STH 74 810 | 2187 s 50 Yes 200 816.9 8159 00 -- .- 1,220 8168 8168 00 .- .- 1,360 8180 8179 o1 -
Menomonee Falls Dam | 815 | 21.89 28 -~ -- 230 8342 873 169 . . 1,040 835.0 818.1 169 .- - 1,180 835.3 818.4 169 --
Roosevett Drive 820 | 2207 15 10 Yes 730 8348 8348 3] -- .- 1.040 835.7 835.6 0.1 - - 1,180 836.0 236.8 02 -
Private Bridge 840 | 2268 15 .- -- 730 8402 840.0 02 06 .- 1.040 8414 8412 02 18 . 1180 841.9 8417 02 23
County Line 845 | 2343 15 50 No 200 8412 8410 02 -- - 1,000 8428 8422 06 0.2 .- 1,140 8435 8427 08 %] -
Road/CTH Q
Footbridge 847 [ 2361 1t - .. 700 .. .. .. .- .. 1,000 .- .. .. .- . 1,140 -- . .- .- -~
Frivato Bridge 850 [24.28 s .- .- 700 842.1 8420 0.1 23 03 1,000 2434 8434 00 34 16 1,140 8440 8440 00 40 22
STH 41 and 45 856 24.80 s 100 No 890 8430 8424 0.6 .- .- 1110 8445 8435 10 .- .- 1,220 8454 8441 13 04 0.1
Footbridge 857 | 2487 1 - .. 890 - .. .. .. . 1110 . .. .. .. - 1,220 - - - - .-
Lilac Lane 860 | 26.23 s 10 No 500 8439 8438 01 02 - 680 845.4 845.4 00 17 - 780 845.4 8454 00 17 -
Megquon Road 865 25.89 1$ 50 Yes 500 845.1 8450 0.1 -- - €80 8459 845.8 0.1 .- -- 790 846.0 8459 0.1 -
River Lane 870 | 2594 15 10 Yes 500 8454 8454 00 -- 680 846.1 846.0 0.1 .- -- 790 846.7 8462 05
Foottidge 8711|2698 1 -- . 500 - .- .- .. . 680 - . .. .. .. 790 .- - .- -
Footbridge 872 |26.31 " -- .- 500 . .. .- .. .- 680 . - .. .. 790 .- - -
Footbridge 873 2647 n - .. 500 .. .. .. .. .- 880 . .. .- . .. 79 .. .- .- - -
Private Drive 874 | 2653 15 - -- 500 847.1 846.1 10 17 05 680 8423 8470 03 1.9 0.7 790 847.7 8475 02 23 "
Footbridge 874A | 2681 ] - .- 500 .. .. .. - .. 680 .. B - . .- 790 .. - .- .- -
Soo Line Railroad 875 | 2688 1s 100 Yes 500 8473 8472 01 -- - 680 8477 8475 0.2 -- -- 790 848.0 8478 0z - -
Freistadt Road 880 |27.13 15 50 Yos 3z 8484 8483 0.1 .- 490 8493 849.1 02 - .- 560 8488 8495 03 -
STH 145 e85 |2725 ts 50 Yes 330 8436 8486 00 - .- 490 8496 8496 00 - 560 850.1 850.1 00 -
A in miles above with the Mif River.
OSuructurs eode is 33 altows: T-bridge or culvert; 2-dam, sill or wair; 3-drop structure or natural channel drop; 4-fords, autfals, or inlet or outlet are y S; are denoted by an I,
A bridge has an adequate hydraulic capacity i it will remain open during & flood having a recurrence interval equal 1o or less than the design A bridge is # the approach road or bridge is overtopped by & fiood having & recurrence interval equal to or less than the recommended. dasign lrequency.

d, . . .
Backwater is defined as the changa in the stage from the upstream side of the hydraulic structure to the downstream side.

Source: SEWRPC.




Table G-2

HYDROLOGIC-HYDRAULIC SUMMARY—~MENOMONEE RIVER: YEAR 2000 PLANNED LAND USE AND PLANNED CHANNEL CONDITIONS

Structure Identification and Selected Characteristics

10-Year Recurrence Interval Fliood

50-Year Recurrence Interval Flood

100-Year Recusrence Interval Fiood

Structure | Recommended Depth st Low | Depth on Road [ Depth at Low | Depth on Road Upstream Depth at Low | Depth on Road
Type and Design Adequate Paak Stage Stage Point in Bridge { at Centerline Peak Stage Stage d Point in Bridge | at Centerline Peak Stage Stage g Point in Bridge | at Centerline
River Hydraulic Frequency | Hydraulic | Discharge | tfeotabove | (feet above | Backwater® Approach Road of Bridge Discharge | {feet above | (feetabove | Backwater™ | Approach Road of Bridge Discharge | (feet above | (feet above | Backwater | Approach Road of Bridge
Name Number | Mile® | Significance tyears) Capacity® (cts) NGVD} NGVD} tfeet) tteet) toet) icfs) NGVD) NGVD) {feet) teer) tfeet) icfs) NGVD) NGVD) thest) {teet) tteet)
27th Street Viaduct 545 210 n - - 9.330 .- -- .- - - 14,300 .- .- .- - .- 16.800 -- - -- - -
Fa% Dam 546 222 2s -- .- 9,330 5%0.4 690.1 03 -- -- 14,300 594.2 594.0 0.2 - .- 16,800 595.7 5955 02 -
35th Street Viaduct 660 2.65 n - - 8,130 .- - . . .. 14,000 . . . - - 16,400 . .- .- . .-
Pedestrian Bridge 570 322 " - 8420 .- .- - .- - 12,800 - - .- .- - 15,100 -- -- .- - -
H 94 575 3.65 ] .- .- 8510 - - .- - .- 12,900 -- .- .- - -- 15,100 .- .- .- - --
Soo Line Railroad 580 3.7 15 100 Yes 8510 597.8 §97.7 01 - .- 12,900 6008 600.6 02 -- .- 16.100 603.0 602.1 08 .-
W. Bluemound Road 584 407 " .- .- 8510 - .- -- .- - 12,900 .- -- -- - -- 15,100 -- -- -- - -
W. Wisconsin 585 4.08 u .- -- 8.510 -- -- .- .- -- 12,900 - - - - -- 16,100 - -- .- - -
Avenue/STH 18
Soo Line Railroad 590 | 4.2¢ 15 100 Yos 7.900 603.7 603.3 04 -- .- 11,900 607.0 606.4 06 -- .- 14,000 608.7 608.0 07 - --
Pedestrian Bridge 595 443 n" - .- 7.900 .- .- . .. - 11,900 - .. .. .- .- 14,000 - .- .- .- -
N. 45th Street 600 445 s 10 Yes 7,900 610.2 6084 16 -- - 11,900 8125 6112 13 .- - 14,000 8136 6127 09 - --
Soo Line Raitroad 605 4.56 15 100 No 7,900 614.4 6133 11 - - 11,900 6189 6166 2.3 .- - 14,000 621.6 6192 24 24 16
Stadium Freeway/ 610 | 463 18 100 Yes 7.900 6160 6165 13 -- -- 11,900 6206 6200 08 - .- 14,000 6225 6220 - 08 - -
USH &1
Private Bridge 615 488 1" - - 7.800 e - - .- -- 11,900 -- - -- .- -- 14,000 .- - - -
N. Hawley Road 620 5.15 n .- - 7.900 - .- - .- .- 11,900 -- -- -- -- -- 14,000 -- .- -- - .-
N. Hawley Road 620A | 6.15 1S 60 Yes 7.900 6228 6227 02 - - 11,800 6265 6264 [:3] . . 14,000 628.% 628.1 00 - .-
Abandoned 625 .66 u - -- 7.900 -- -- - - .- 11,900 .- -- - - - 14,000 -- - -- - -
Pedestrian Bridge
N. 68th Street 630 5.96 15 50 Yes 7.900 633.8 6338 00 -- -- 11,900 638.1 637.6 05 - - 14,000 640.6 639.4 12 -- -
N. 70th Street 635 6.10 15 10 Yes 7.900 636.2 635.9 03 .- .- 11.900 840.1 839.7 04 -- - 14.000 €424 6417 07 -
Pedestrian Bridge 637 6.68 1 .- -- 5,800 . - -- -- - 8,70 - -- - - 10,200 - - -- .- --
Soo Line Railroad 640 6.70 15 100 No 5.800 6504 6504 00 -- - 8710 653.7 653.2 05 - - 10,200 655.6 654.4 12 18 -
Pedestrian Bridge 645 6.72 15 -- - 5,800 8510 6504 08 .- - 8.710 654.1 653.7 04 - .- 10.200 856.0 655.6 04 - -
W. Harmonee Avenue 645A 6.79 U - - 5,800 .- .- - - .. 8,710 - .- .- .- - 10,200 .. .- -- - -
Ford 646 | 7.23 a -- .- 5.800 -- -- - - .- 8,710 - - -- - - 10,200 - .- - -
Pedestrian 8ridge 848 7.69 11 . .- 5,800 . .. . - . 8,710 . . - .- . 10,200 .- . .- .- -
Paved Ford 649 | 782 4 -~ - 6,800 -- .- - .- .- 8710 - - -- - - 10,200 .- -- -- - -
N. Swan Boulevard 650 8.00 1s 50 No 5.800 669.7 669.4 03 a3 - 8,710 673.7 6719 18 89 - 10,200 675.2 6729 23 104 0o
Pedestrian Bridge 656 [ 8.32 u .- .- 5,800 .- .- .- - .- 8710 . .- .- - .- 10.200 -- - .- .- -
W. North Avenue 660 8.50 1 50 Yes 3,480 675.8 675.6 0.2 .- - 4,780 6783 678.0 0.3 -- .- 5.390 6795 679.1 04 - --
W. Burleigh Street 665 9.68 15 50 Yes 3.360 683.9 683.9 00 .- -- 4870 685.2 685.1 01 - 5290 685.7 685.6 01
Limestone Ford 867 | 1021 4 .- -- 3.350 .- - - .- - 4,670 -- .- .- - - 5,290 -- - - - -
N. Mayfair Road/ 870 |10867 1s 50 Yes 3.220 6240 694.0 00 .- - 4510 695.3 695.3 00 - .- 5.130 695.8 695.8 c0 - -
STH 100
Pedestrian Bridge 679 10.70 ] - 3.220 . - . .- .- 4510 .. .. .- .- . 5.130 .- .- .- -
Private Bridge 680 (1094 1 .- - 3.220 .- .- .- - .- 4510 .- - -- . .- 6.130 .- -- - - o
Pedestrian Bridge 681 1108 15 - -- 3,220 695.9 695.9 00 32 07 4510 6970 697.0 00 43 18 5,130 697.4 697.4 00 4.7 22
Capitol Orive/ 685 | 11.20 l - -- 3,220 - -- -- - -- 4510 - .- - -- -- 5,130 .- .- -- - -
STH 190
Capitol Orive/ 68s | 1120 1s 50 Yes 3,220 697.2 696.8 04 .- .- 4510 698.6 697.9 0.7 -- - 5.130 699.3 698.4 0s - -
STH 190
W. Hampton Avenue 830 1252 15 50 Yes 3,200 700.7 700.6 0.1 .- .- 4470 7022 7020 0.2 .- .- 5.070 7028 7026 02 - -
Zoo Fraewsy/USH 45 635 | 12388 15 100 Yes 2,700 7049 704.9 00 .- -- 3,790 706.1 706.1 00 - -- 4,290 706.6 7086 0o - -
Chicago & North 700 |13.42 15 100 Yes 2.700 709.8 70908 (3] - - 3,790 maz M2 00 - - 4,290 mae 717 3] - -
Western Railway
N. 124th Stroet 705 |1382 15 50 No 2,700 7110 7108 02 -- . 3,790 730 . 724 06 0.1 00 4,290 naz 7130 07 08 07
Pedastrian Bridge 706 11384 H -- .- 2,700 .- - . - . 3.790 . - .- -- .- 4,200 -~ -- - - -
W. Silvar Spring 710 | 1464 15 50 Yes 2,420 7243 7243 00 - -- 3,290 7256 7256 00 -- .- 3.670 726.1 726.1 00 - -
Road/CTH VWV
Chicago & North 720 | 1496 18 100 Yes 2,420 7270 7270 0o - - 3,200 7285 7285 00 .- -- 3,670 7201 7291 00 -
Western Raitway
W. Mitl Road 725 |1ss8 15 50 Yes 2,420 7318 7313 0.2 -- 3290 7326 1324 02 -- - 3.670 7332 7328 04 - -

669




00£

Table G-2 (continued)

Structure and Selscted C| 10-Year Recurrence interval Flood 50-Year Recurrence Intarval Flood 100-Year Recurrance Interval Flood
hatLow | Depth on foad
Sucture | Rocommended \ U Depth st Low | Depth on Road | Instantaneous | Upstream | Downstream Do a fove | oopthon o | intanon “sme P o arusen | wt Comarine
B L . i Point in Brit at Centerline N
Type and Design Adequate Paak Stage Stage Point in Bridge | st Centerline Peak Stage Stage 4 " y above | Backwat Approach Road of Bridge
River | Hydraulic Frequency | Hyoraulic |  Discharge [ (feot above } (feet sbove | Backwater® | Approach Road |  of Bridge Discharge | {feet above | (feet sbove | Backwater | Approach Road |  of 7' e o cis) “..:'G:/hu;u “er:svm ® «m)" (feer) Hoet)
Name Number | Mile® | Significance trears) | Capacity | oty NGVD) NGVD} ) {feet) feet) cts) NGVD) | NGVD) et feet) feet) ik
-, .. . 736.7 01
W. Appleton Avenve/ | 730 | 16.56 15 50 Yos 2,420 735.3 7353 00 -- - 3,290 738.3 7363 00 3870 7368
STH175 .

.. .. .4 739.7 07

W. Good Hope Road 73 | 1730 18 50 Yes 2.420 7388 7386 02 - . 3,290 7400 7394 06 . g-:;g 7‘_‘? " - .

Private Bridge 740 | 1818 1 .- .- 2,420 - - .- - - 3.2%0 o o ° o » 2670 .. .. -

Private Bridgo 1 | 1837 1 .- - 2420 - - - - . 3.2% - = o : . 2670 -- - - . o
Privete Bridge 45 | 1861 n - - 2,420 - .- - - - 3,290 - - - = o 3670 .. .- -
Private Bridge 760 | 1869 1 . - 2,420 . - - .- - 3.290 - - . o A 3670 .. . .-

Private Bridga 755 | 1872 1 . - 2420 .- .- - - - 32% - . : o o 3670 . . .-

Private Bridge 760 | 1877 " .- .- 2420 .- - . - - 3.2% . b - B o 3870 . . .

Private Bridge 765 | 1881 n - .- 2,420 - . - - - g:z . o . o o 2670 .- . .- .
Private Bridge 770 | 1891 " -- - 2,420 -- - - - ¢ o - T » . y 7519 04 -
Lilly Road 780 | 19.70 15 50 Yos 2,420 7506 7506 (1] -- -- 3290 7618 715 03 B o g‘zg 75_2_'3 . ..

Pedestrian Bridge 785 | 2017 " .- - 2,420 . - - - - 3,::3 - - . o B 1.360 .. .. . -

Pedestrian Bridge 79 | 2077 1 .. - 900 .- - - - .- I iy . ; o . 62.5 05
Pilgrim Road 795 | 2109 15 50 Yes 200 762.1 7618 03 - - 1220 7628 762.3 05 -- - :;:g ::-‘z’ ;_” o 03 -
Arthur Avenue 800 | 2144 15 10 Yes 900 ma 7709 02 . .- 1,220 7720 ms 02 .- 130 72 e b X 5
Limestone Drop 804 | 217 3s - .- 900 799.1 790.7 84 - |,z:g 799.7 10 87 -- - 130 9. ' ) .
Podestrian Bridge 805 | 2178 N . .- %00 .- . -- - - 1.2 : : e o - . 8179 0.1
Main Straet/STH 74 810 | 2187 as 50 Yos 900 8159 815.9 00 - - 1,220 816.8 8168 00 .- : ::::g :;:-g eros 169
Menomonee Falls Dam | 815 2189 28 . . 730 8342 873 169 .- -- 1,040 8360 818.1 16.9 .- o "‘w 8360 8368 02 .

Roosaveit Drive 820 | 2207 1S 10 Yes 730 834.8 8347 [A] -- 1.040 835.6 8365 0.1 - 1180 839.7 839.7 00 01
Private Bridge 840 | 2268 15 - - 730 838.2 8382 00 : - 1,040 8383 839.3 00 .- . w pogd - o8 o .
County Line 845 | 2343 15 50 Yos 700 8402 8400 02 - - 1,000 8415 8410 05 .- . :

Road/CTH Q 000 .. 1140 .. . . - -
Footbridge 847 | 2351 u - .- 700 .- .- -- - - u - N ! e ) 0 34 13
Private Bridge 850 | 2428 1S .- . 700 841.9 8416 03 18 01 1,000 8426 8428 00 26 08 :;;g m; m:‘s ?.9 02 -
STH41and 45 856 24.80 1S 100 No 890 8428 842.2 06 - .- \A 'g 843.9 8428 1.3 .- o "m o o o ..

Footbridge 857 | 2487 " - .- 890 -- -- .- - - w1 o " o ‘s ‘ 8452 0.1 18 -
Litac Lane 880 | 25.23 15 10 Yes 500 8437 8437 00 .- . 680 845.0 844.9 g»: 13 - ;;g m: ot o ..

Mequon Road 865 25.89 1S 50 Yes 500 846.1 8450 0.1 .- .. 630 846.7 8456 °~1 - ” 790 346'7 845.1 06 ..
River Lans 870 2694 15 10 Yeos 600 845.4 8453 0.1 -- .- 680 846.0 845.9 . - = 7% o o .. .
Footbridge 871 | 25.96 u .- - 500 .- -- -- -- - 680 . o - ) o 200 .. . . - -
Footbridge 812 | 283 n .- . 500 .- - . - . ::g - - - o = 7% .. .. . . -
Footbridge 873 | 2647 1 - -- 600 -- -- - - - o - . 02 23 18

Privata Drive 874 | 2653 15 - - 500 8471 8461 10 17 05 :: 8473 840.9 o4 '8 o7 ;: i 8478 . - -
Footbridge 874a | 26.81 u .- - 500 .. . - - - : : o o .. 48,0 8478 02 .
00 Line Railroad 875 | 2688 1s 100 Yes 500 8473 847.2 o1 .- .- 680 847.7 8475 gj o ;: 8498 8485 03 . -
Freistadt Road 880 | 2713 15 50 Yes 330 8484 8483 0.1 - . 490 8403 2491 oz - - sw s oo 00 ) .
STH 145 885 | 27.26 15 50 Yos 330 8486 8436 00 - - 490 8496 8406 ! - g
°» in miles abave with the Mily River.

OStructurs cods Is as follows: 1-bridge or culvert; 2-dam, sill or weir; 3-drop structure or natural channel drop: 4-fords, outfalls, os inlet or outlet are denoted by S: hydraulicslly insigniticant structuras are denotod by an .
P - . i i ‘acommen: ign fry ancy.
4 bridge has an adequate yckaulic capacity i it wil remain open during o flood having 8 racurrence intervel equal to or less than the design A bridge is #tthe approach road o bridge is overtopped by a flood having & recurrence interval oqusl 10 or less than the r dlod detigin raqu

dankw.(« is defined as the change in the stage from the upstream side of the hydraulic structure to the downstream side.

Source: SEWRPC.
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Table G-3

HYDROLOGIC-HYDRAULIC SUMMARY—WOODS CREEK: YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

Structure and Selected Cl 10-Year Recurrence Interval Flood 50-Year Recurrence Interval Flood 100-Year Recurrence Intervat Flood
Structure Recommended Depth at Low { Depth on Road >} Depth at Low | Depth on Road Damh at Low Depth on Road
Type and Design Adequate Peak Stage Stage Point in Bridge | at Centerline Peak Stage Stage Point in Bridge | at Centerline Peak Stage Stage o Point in Bridge | . at Cﬂ"{" line
River Mydraulic Frequency Hydraulic Discharge | (feet above { (feet above | Backwater | Approach Road of Bridge Discharge | {feet above { {feot above | Backwater | Approach Road of Bridge Discharge | {feetabove | (feot above | Backwater | Approach Road of Bridge
Name Number | mite® | Significance' {years) Capacity” {cfs) NGVD) NGVD) tfeet) {teat) (feet) {cfs) NGVD} NGVD) (feet) (feet} (feet) {cfs) NGVD) NGVD) tfeet) {teet) (feet)
Stadium Freeway 2005 |0.00 43 100 No 830 - 592.5° - - -- 1070 .- 596.0° - - - 1,180 -- 597.4°
Outlet/USH 41
Stadium Freeway 2005 | 026 45 100 No 780 602.2 - - - .- 990 6098 .- - - 1,080 610.2 .- . -
Inlat/USH 41
Soo Line Railroad 2010 0265 18 100 Yes 7% 610.1 602.2 18 . .- 1.020 6118 609.8 20 - .- 1,120 6120 8102 18 - M
Tunnel Qutlet 2010A | 033 45 .- .- 840 .- 610.2 .- .e .- 810 .. 6120 - .- - 880 .. 6122 .. - N
Tunnel Intet 20104 | 044 as .. . 640 612.6 -- - - -- 810 614.2 - . .- .- 880 6146 - - - -
Drop Structure 2011 048 3s .- .- 630 6126 6126 0.0 .- - 780 614.2 6142 0.0 - . 850 6146 6146 00 - -
VA Center 2012 | 0635 as - .. 610 . 6170 .. .- .- 760 - 6175 .. .. - 820 - 8176 . .-
Tunnel Outlat
VA Center 2012|0916 as .- . 440 6208 . .. - . 540 630.3 - . - .. §80 6305 .- -
Tunnel Infer
Pedestrian Bridge 2033 0935 1 -- .- 440 .- . .- .- .- 540 .- .- . .- - 580 .- - - -
Pedestrian Bridge 2034 100 1 . .. 440 .- .e . -- . 540 - . .. . N 580 .- . -
Storm Sewer Outfall 2035 | 1095 a -- - 240 -- 6498 -- -- - 540 -- 650.3 . -- - 580 - 6505 - -
‘ in miles above with the River.
BSuucture coda is s follows: 1-bridge or culvert; 2-dam, sitlor weir; 3-drop structure or natursl channel drop; 4-fords, outfals. or inlet or outlet are denoted by an S: hydraulically insignificant structures are denoted by an I,
A bridge has an sdequate hydraulic capacity if it will cemain open during & flood having 8 recurrence interval equal to or less then the ig A bridge is if the approach ro8d or bridge is overtopped by & flood having 8 recurrence interval equal 10 or less than the recommended design frequency.
d, ; " . V
Backwater is defined as the change in the stage from the upstream side of the hydraulic structure to the downstream side.
®The flood stage indicated represents the water surface elavation on the Menomonee River,
Source: SEWRPC.
Table G-4
HYDROLOGIC-HYDRAULIC SUMMARY—WOQODS CREEK: YEAR 2000 PLANNED LAND USE AND PLANNED CHANNEL CONDITIONS
Structure identification and Selected Characteristics 10-Year Recurrence Intervai Flood §0-Year Recurrence interval Flood 100-Year Recurrence Interval Flood
Structure Recommended Depth at Low | Depth on Road Ip: Depth at Low | Depth on Road Upstream Depth at Low | Depthon Rgad
Type and Design Adequate Peak Stage Stage Point in Bridge | at Centerline Peak Stage Stage Point in Bridge | at Centerline Peak Stage Stage 4| Fointin Bridge | 2t Centerling
River Hydraulic Frequancy Hydrautic Discharge {feet above | {feet above Bwkwmud Approach Road of Bridge Discharge {fest sbove | (feet above { Backwater | Appreach Road of Bridge Discharge {feet above | (feet above | Backwater | Approach Road of Bridge
Name Number | Mite” | Significance' (years) Capacity® (cfs) NGVD) NGVD} (feet) {feen) {feet) (cfs) NGVD) NGVD} {feet) (feet) ifeet) (cish NGVD} NGVD) (feot) tfeet) {feet}
Stadium Freeway 2005|000 as 100 Yes 830° .- 592" - - . 1.070° .- ss60f . . . 1,160" - s97.4! . - .-
Outtet/USH 41
Stadium Freeway 2008 0.26 4s 100 Yes 790 6§98.2 .- -- .- .- 1,020 599.1 599.1 .- .- .. 1,120 5936 .- .- - -
Inlet/USH 41
Soo Line Railroad 2010 0.265 18 100 Yes 790 603.1 §98.2 43 -- .- 1,020 606.7 5991 66 .- - 1.120 607.0 599.6 74 -
Tunnel Qutlet 2010A | 033 as -- .- 640 .- 603.9 N - - 810 . 606.1 - . - 880 . 607.4 .- .
Tunnel Inlet 2010A | 044 4s .- .- 640 6118 .- - .- .- 810 6128 .- .- .- .- 880 6132 .- .- -
Drop Structure 2011 048 as .- .- 630 6116 e - .- .- 790 8128 6128 00 .. .- 850 613.2 613.2 00 - M
VA Center 2012 0635 4s .. -- 610 .- 8170 .. -- - 760 .- 6175 .. - .- 820 .. 8176 .. .- N
Tunnel Qutiet
VA Center 2012|0916 48 - .- 440 6298 -- - - .- 540 6303 - - - - 580 6305 - - -
Tunnel Inlet
Pedestrian Bridge 2033 0935 11 - .- 440 -- .- .- - . 540 .- .. .- - - 580 - .- .. . -
Pedeatrian Bridge 2034 1.00 " .- . 440 . .- .. . .- 540 . . .. . . 580 .. .. . . -
Storm Sewer Outfall 2035 1.095 4 .. - 440 . 6498 .. . .. 540 . 6503 . . . 580 .. 650.5 .. .- .-
‘ in miles above with the River.
bSllum/n code is as follows: 1-bridge or culvert; 2-dam, sill or weir; 3-drop structure or natursl channel drop; 4-fords, outfalls, or inlet or outlet are denoted by an S: hydraulically insignificant structures are denoted by an /.
‘A bridge has an adequate hydraulic capacity # it will remain apen during a flood having & recurrence interval equsl to or less than the design freg A bridge is i the epproach road or bridge is overtopped by a flood having 8 recurrence intecval equal to or less than the recommended design frequency.

dBaclwam is defined 8s the change in the stage Irom the upstream side of the hydraulic structure to the downstream side.

01 this total, 480 cls would be conveyed by the proposed relief culvert

'The tlood stage indicated represents the water surface alevation on the Menomanee River.

901 this total, 530 cfs would be conveyed by the proposed relief cubvert.

P01 this total, 520 cfs would be conveyed by the proposed relisf cuvert.

Source: SEWRPC.
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Table G-5

HYDROLOGIC-HYDRAULIC SUMMARY—HONEY CREEK: YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

Structure and Selected Cf 10-Year Recurrance Intarval Flood 50-Year Recurrence Interval Flood 100-Year Recurrance Interval Flood ]
hatLow | Depth on Road
Stewctwre | Recommended L o Depthat Low | Depth on Road [ FD??"_' ’;:‘_:; ";"“::' "":""I"":" oy tog Seage p:..: o g,,:;. at Centeriine
L " " N .
Type and Design Adequate Peak Stage Stage Point in Bridge | at Centertine Poak Stage Stage oint in Bri u ) d| 4 rosch Road of Bridge
River | Hydraulic | Frequency | Mydraulic | Discharge | (fect abovs | (teetabove | Backwater® | Approach Road |  of Bridge Discharge | (fest above | ifestabove | Backwarer® | Approach Road |  of Bridge Discharge """’:;"m"")“ "‘,::;:D", ° g“::::" (toet) (toet)
Name Number | Mite® | Signiticance oers) | Capaciy® (cts) NGVD) NGVD) tfeot) (foat) {foet) cts) NGVD) NGVD) teat) oot Heen i
X 0.2 26 20
Honey Craek Parkway 950 | 0.47 15 10 No 2,510 6524 6521 03 12 08 3350 6536 653.3 03 24 18 :g :2:: g::: 27 _. ..
Portland Avenue 955 | 050 1S 10 Yes 2510 864.2 6635 0.7 - .- 3,350 6675 664.5 32 - o 2800 8728 6707 22 07 03
Honey Creek Parkway 90 | 061 15 10 Yes 25610 669.0 6686 04 - .- 3.350 6727 6693 28 05 o poved 6830 6828 02 30 28
W. Wisconsin Avenue 965 | 0.91 18 50 No 2450 681.7 6808 0.9 17 15 3,100 682.4 682.2 02 24 2. 300 P 637 00 T .
Honey Croek Parkway 970 | 1.10 15 10 Yor 2410 6823 6823 00 - - 3,100 683.2 €832 00 - - Sae oot poasl 00 .
W. Bluemound Road 975 | 1.22 15 50 Yes 2410 683.2 6832 00 - - 3,100 684.6 6848 00 .- .- S0 posch es80 P .
Honay Creek Parkway 980 | 1.39 15 10 Yes 2,336 6856 685.6 00 .- .- 2,950 687.8 687.8 00 .- .- e poved poogd 0o .
Drop Structure 282 | 144 as .- .- 2,335 686.6 886.6 00 - .- 2,950 689.0 682.0 00 .- Pt €900 8500 00 ..
Orop Structure 983 | 152 3s .- .- 2,260 687.0 656.6 04 .- -- 2,800 689.0 689.0 oo b N 2850 pos 1'8 6914 04 ..
Drop Structure 984 | 181 3s .- .- 2260 691.2 690.2 10 - -- 2,800 691.7 691.1 06 .- - w50 podis oo 21 o )
S. 84th Street 985 | 1.83 15 50 Yes 2260 692.8 6913 15 .- . 2,800 693.8 6917 24 .- -- La%0 3. i *! o .
East-West Freeway 990 | 1.99 18 - - 2100 .- 694.2 - - . 2,500 .- 695.2 - . .
Tunnel Outlet/iH 94 .. L.
W. Arthur Avenve 1080 | 4.32 as .- .- 1,180 7224 - .- . -- 1.900 2244 .- -- .- - 2.280 7279
Tunnel Inlet 2,280 .. .. . -
Pedestrian Bridge 1085 | 457 in -- - 1180 - -- -- - .- 1,900 -- - - o - ' 0o .- -
W. Beloit Road 1090 | a68 1S 50 Yes 1,180 7254 7264 00 - . 1,900 7210 726.9 0.1 .- .- ;m ;;:;’ ;;:; o2 . .
S. 76th Street 10% | 5.11 18 50 Yes 1.180 7274 7212 0.2 .- .- 1.900 7289 7287 02 .- - 1280 o - o .
W. Oklshoma Avenve | 1100 | 5.27 15 50 Yes 970 728.7 7206 0.1 .- .- 1.560 7303 7302 o1 .- .- s L4 T o7 . .
$. 72nd Streat 1106 | 6.51 1$ 10 Yes 970 7200 7299 0.1 - - 1,560 7318 315 0.1 A o 1.870 7332 7332 00 )
Drop Structure 1112 | 588 as .- .- 970 7312 7306 08 -- -- 1,560 7325 7321 04 .- .- s Jo2 T pd o .
Drop Structure 1114 | 5.8 3s - .- 970 7244 7337 07 - . 1.660 735.6 7350 08 .- - "3;0 fegs 7182 07 .
W. Morgan Avenue 115 5.96 15 50 Yes 970 736.1 738.0 0.1 .- - 1560 73717 7376 01 i - "870 71 '4 741 ‘2 02 .. .
S. 68th Street 1120 | 6.18 15 50 Yes 970 740.0 7399 04 -- .- 1.560 7410 7408 02 .- - om0 - s o o .
W. Howard Avenue 1125 | 654 15 60 Yes 240 .- 2434 .- - .- 1.130 - 7447 - ; o ’
Tunnel Outtet . - .- -
W. Forest Home 130 | 656 15 50 Yes 740 7435 - . .- - 1130 7448 . - ) ) 1310 83
Avenue Tunnel Infet (X ] - e
S. 60th Street 136 | 706 15 50 Yes 740 746.6 7486 00 .- -- 1130 7483 7483 00 .- - :g:g _7';2-2 ;;2‘2 00 » -
W. Cold Spring Road 1140 | 2.9 15 §0 Yes 740 748.7 748.7 (2] - -- 1130 7500 7500 00 - = 360 22 7522 00 R .
Airpart Freeway/IH 884 | 1145 | 7.53 1s 100 Yes a70 750.2 750.1 0.1 .- .- 870 761.6 7516 00 -- 44 L 502 36 . .
Oam 1146 | 7.56 28 .- . 470 754.8 7502 46 - .- 670 7555 7518 39 - ox 840 7689 7580 19 07 04
W. Layton Avenue/ 150 | 7.80 15 50 No 350 758.2 756.7 15 - .- 560 7509 758.0 19 0.7 ! : L
CHY 00 40 b
Private Drive 1152 | & 15 .- .- 350 760.1 760.1 00 34 .- 560 7605 760.5 00 38 - m 77:“’; '_’,:‘:; o6 - .
W. Loomis Road/ 1156 | 853 1$ 80 Yes 270 760.9 760.7 02 . - 380 7616 %12 04 -- - . -
STH 36 .
. - ! 7623 17
01d Loomis Road Bridgs | 1157 | 8.55 15 -- .- 0 610 7609 0.1 - .- 380 763.6 761.9 17 - 430 7640
) in miles above with the River.
bSlrumm coda is as lollows: 1-bridge or culvert: 2-dam. sill o weir: 3-drop structure or natural channel drop; 4-fords, outfalls, or inlst or outlet are denoted by an S; hydraulically insignificant stuctures are denoted by an 1.
) e i i i than ommended design I .
€A beidge has an adequate hydraulic capacity # it will remain open during 8 flood having a recurrence interval squal 10 or less than the design A bridge is i the approach r0ad or bridge is overtopped by & flood having a recurrence interval equel to or less the recy design frequency.
d

Backwater is defined as the change in the stage from the upstream side of the hydraulic structure 1o the downstream side.

Source: SEWRPC.



Table G-6

HYDROLOGIC-HYDRAULIC SUMMARY--HONEY CREEK: YEAR 2000 PLANNED LAND USE AND PLANNED CHANNEL CONDITIONS

Structure and Selected Cl 10-Year Recurrence Interval Flood 50-Year Recurrence Interval Flood 100-Year Recurrence Interval Flood
Structure | Recommended Depth atLow | Depth on Road Depth at Low | Depth on Road Depth at Low D;vé'.' ’:""'I‘Io:
Type and Design Adequate Peak Stage Stage Point in Bridge | at Centerline Peak Stage Stage Pointin Bridge | at Centerline Peak Stage Stage a Point in !"ﬂ: ot e
River | Hydraulic Frequency | Hydraulic | Discharge | (feet above | (feet above | Backwater” | Approach Road !  of Bridge Discharge | (feetabove | (feetabove | Backwater® | Approach Road {  of Bridge Discherge | (feetabove | {fest above | Backwater | Approach Ro oo
Name Number | Mite® | Significance {years) Capacity® (cts) NGVD) NGVD) (feet) ifeet) (feet) (cfs) NGVD) NGVD} {feet} {feet} tHeet) tefs) NGVD) NGVD) tleet) tfeet)
Honey Creek Parkway 960 0.7 18 10 Ne 2,610 652.1 661.3 08 039 03 3,500 653.1 652.6 (2] 1.9 13 3,700 6533 652.9 04 21 1.6
Portland Avenue 955 | 050 15 10 Yes 2,610 664.3 6636 07 - - 3,500 668.1 664.7 34 .- -- 3,700 668.9 664.9 40 .- o
Honay Creek Parkway 960 | 0.61 18 10 Yes 2,610 6700 €68.7 1.3 - - 3,500 672.7 6704 23 05 0.1 3,700 6731 (71K 20 [ o8
W. Wisconsin Avenue 985 | o091 15 50 No 2520 681.8 880.9 08 18 1.6 3220 682.7 6825 02 27 25 3,350 683.1 8829 02 31 2
Honey Creek Parkway 870 | 110 18 10 Yot 2520 682.4 6824 0o - . 3,220 6835 6835 00 .- .- 3,360 6339 6839 00 .- -
W. Bluemound Road 915 | 122 18 50 Yes 2,520 6834 6834 00 -- - 3,220 686.0 685.0 00 .- .- 3,350 685.4 685.4 00 -
Honey Creek Parkway 980 | 1.39 IH 10 Yes 2,450 685.9 685.9 00 .- - 3,080 689.3 688.1 12 . - 3176 689.7 6885 12
Drop Structure 982 | 144 3s - -- 2,450 687.0 8870 00 -- - 3.080 690.1 690.1 00 - . 3175 690.6 6908 00 - -
Drop Structure 983 | 152 as -- .- 2,370 6871 6870 01 - .- 2,940 690.1 690.1 00 .- - 3,000 6806 6906 oo o
Drop Structure 984 | 1.8t s .- .- 2370 6913 6904 08 -- .- 2,840 691.8 €915 03 -- .- 3,000 691.9 691.7 02 -
S. 84th Street 985 | 183 1S 50 Yes 2,370 6330 691.4 16 -- - 2,940 6940 6918 22 .- -- 3,000 694.2 691.9 23 -
East-West Freeway 990 | 199 as - - 2,220 -- 6344 - - .- 2,650 - 695.4 - - .- 2,650 - 6955 - - -
Tunnel Outiet/IH 94
W. Arthur Avenue 1080 | 432 as .. .. 1,250 7225 - - - - 1,930 7245 . - .- - 2270 7277 .- .- - -
Tunnel Inlet
Pedestrian Bridge 1085 457 A .- .- 1,250 .- -- .- .- .- 1,930 .- .- -- .- .- 2,270 . .- .- -
W. Baloit Road 1090 468 18 50 Yes 1,250 7256 7265 01 .- .. 1,930 7271 7210 01 .- .- 2,270 7288 7286 00 -
S. 78th Street 1098 &N 1s 50 Yas. 1,260 7276 7274 02 . .- 1,930 7289 7287 0.2 .- -- 2,270 7298 7297 0.1 -
W. Oklahoma Avenue 1100 5.27 15 50 Yos 1,020 7288 7288 00 .- .- 1.580 7304 7303 0.1 .- - 1,860 311 ™ 00 -
$. 72nd Street 1106 §.51 15 0 Yes. 1,020 730.1 730.1 00 .- .- 1,580 7316 ms [+ .- .. 1.860 7328 7322 08 .- i
Drop Structure 112 5.69 38 .. .- 1.020 7313 730.7 06 .- “- 1.580 7325 1321 04 .- .. 1,860 733.2 7332 00 - -
Drop Structure 14 5.84 3s .. .- 1.020 7346 7338 07 .- .- 1.580 736.7 735.0 (X -- .. 1.860 736.2 7368 086 .- i
‘W. Morgan Avenue 1115 5.96 1S 50 Yes 1.020 736.2 736.2 00 . .. 1.580 7377 7378 ot .- .- 1,880 7389 738.2 07 - -
S. 88th Street 1120 | s.18 18 50 Yes 1.020 7401 7400 0.1 -- -- 1.580 7410 7408 0.1 - - 1,880 7413 7414 02 .- -
W. Howard Avenue 1126 | 854 15 50 Yes 840 - 7438 -- -- .- 1,200 -- 7449 -- RS .- 1,370 - 745.4 -
Tunnael Outlet
W. Forest Home 130 6.56 18 60 Yes 840 7439 .- .- .- .- 1,200 745.0 .- .- .- .- 1,370 7485 .- - -
Avenue Tunndl inket .
S. 60th Street 1138 7.06 15 50 Yes 840 7471 7471 00 - -- 1,200 7486 7488 00 .- .- 1,370 749.3 7493 00 - .
W. Cold Spring Road 1140 719 s 60 Yes 840 749.1 749.1 00 - .- 1.200 7503 750.2 0.1 -- .- 1,370 7608 750.8 00 - )
Airport Freeway/IH 894 | 1145 753 18 100 Yos 600 760.5 7504 0.1 .- - 850 7518 751.7 0.1 - .- 970 752.3 752.2 0.1 .
Dam® 1146 | 7.56 25 .. - . - .. .. . . .. .. .. . .. .. 970 .. .. . .
W. Layton Avenue/ 1150 2.80 1s 50 Yeos 450 760.8 7608 00 .- .- 840 7624 751.9 05 .- .- 760 7634 7529 05 -
CHY N
Prlmnbrlvn' 1152 an 1S .- .- -- .- .- .. .- .- .- - - .- .- .- .- < .- .- .-
W. Loomis Road/ 1165 8.63 15 50 Yos 270 7547 7548 01 - .- 380 7668 756.8 00 .. .- 430 756.5 756.4 0.3 i e
STH38
Old Loomis 1157 B8.55 1s .- .- .- .- . - . . - .- . .- . . .a .e .- -
Road Bridge®
2 in miles sbove with the River. i
bSlmuun coda is as follows: 1 -bridge or culvert; 2-dam, sill or weir: 3-drop structure or natural channel drop; 4-fords, outfalls, or inlat or outlat are denoted by an S: hydraulically insignificant structures are denoted by an 1.
©A bridge has on adequate hydraulic capacity if it will remain open during » flood having a recurrence interval equsl 16 or lass than the design A bridge is if the approach road or bridge is overtopped by a tlood having 8 recurrence interval equal to or less than the recommended design frequency.

dBackwal'! is defined as the change in the stage from the upsiream side of the hydraulic structure (o the downsiream side.

®Structure is recommended to be removed.

'Structure is located on stresm reach recommended to be sbandoned.

Source: SEWRPC.
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Table G-7

HYDROLOGIC-HYDRAULIC SUMMARY—UNDERWOOD CREEK: YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

100-Year Recurrenca interval Fiood

Structure and Salacted C| 10-Year Recurrence Interval Flood 50-Year Recurrance Interval Flood
St Depth at Low | Depth on Road | Instantaneous | Upstream | Downstream Depth at Low | Depth on Road Upstream Depth st Low | Depth on Road
Type and Design Adequate Peak Stage Stage Point in Bridge | at Centerline Peak Stage Stage Pointin Bridge | at Centertine Peak Stage Stage q Point in Bridge | at Centerhine
River Hydrautic Frequency Hydraulic Discharge (feet above | (feet above | Backwater | Approach Road of Bridge Discharge {feet above } {feet above | Backwater | Approach Road of Bridge Discharge (feet above | (feet above | Backwater” | Approach Road of Bridge
Name Number | Mile® | Significance {years) Capacity” {cts} NGVD) NGVD) (feet) {feet} tfeet) icts) NGVD) NGVO} {fest) tHeet) (feet} {ofs} NGVOD} NGVD} tHoet) {feet) tfeet)

Drop Structure 1190 0.22 3s -- . 2,990 676.0 676.0 oo - .- 4,800 6778 677.8 00 .- - 5,760 678.9 6789 00 -
Drop Structure 1195 083 35 .- - 2,990 6818 6815 00 .- . 4,800 6838 683.8 00 .- - 5,760 684.9 6849 0.0

Drop Structure 1198 067 3s -- - 2,990 634.6 6815 31 .- - 4,800 686.0 683.8 22 .- - 5,760 686.7 684.9 18 -
Zoo Freeway/USH 45 1200 0.75 H - - 2.610 .- . - .- .- 4,190 . _- . .- . 5,030 . .- -

Orop Structure 1201 0.80 3s - - 2610 689.9 637.8 21 - - 3,190 6915 690.3 12 - .- 6,030 692.4 6913 1.1 .- -
Soo Line Railroad 1202 081 18 100 No 2,610 8925 891.2 13 .- - 4,190 694.6 693.0 18 .- -- 6,030 698.5 694.1 44 0.7 03
N. Mayfair Road/ 1206 1.27 1 50 Yes 2,610 696.6 696.6 00 - - 4,190 698.9 698.8 0.1 .- - 5.030 700.1 700.1 00 .- -

STH 100

Drop Structure 1210 146 3s .- .- 2610 7005 6994 IR -- - 4,190 702.7 011 16 - .- 5,030 703.7 7019 18 .-

(Chicago & North

Western Railroad}
W. Watertown 1215 1.50 1 .. - 2,290 .- - .- - .- 3,620 .- -- - .- .- 4,310 .- -- - ..

Piank Road

Drop Structure 1216 153 3s - - 2,290 704.7 704.7 00 .- .- 3620 707.8 707.8 00 .- .- 4310 7094 7094 00 - .-
Drop Structure 1217 163 3s .- . 2,290 706.3 7055 o8 .- - 3,620 708.0 708.0 00 - .- 4310 7098 709.6 00 - .-
Drop Structure 1218 1.69 3s .- - 2,280 707.9 7079 00 .- .. 3.620 7085 0986 00 [ .- 4310 709.9 7099 00 -
N. 116th Straet 1220 1.87 15 10 Yes 2,290 7104 7100 04 .. .. 3,620 7148 me 29 .- .- 4310 770 a3 47 .- -
United Parcel Service 1230 2,57 15 .- .- 860 7229 8.7 42 01 .- 1370 7234 720.1 33 06 .- 1,840 7237 7204 33 09 --
Footbridge 1232 258 s - - 860 7231 7230 ot 1.4 - 1370 7237 7237 0.0 17 02 1,640 7241 7240 00 24 (X3
Private Bridge 1240 267 18 .- - 860 7238 7233 08 10 .- 1.370 7244 7240 0.4 1.6 04 1.640 7247 7244 03 19 07
Private Bridge 1246 269 1S -- .- 860 7246 7241 0§ 11 03 1370 726.1 724.7 04 1.8 08 1,640 7263 7249 04 18 10
Private Bridge 1250 273 1S -- .- 860 7287 7260 07 06 03 1370 7264 725.6 08 13 10 1,840 7267 7259 08 16 13
Private Bridge 1255 283 15 .- .- 860 7269 7289 00 03 -- 1370 720.2 7280 12 26 06 1,640 7298 7284 14 32 12
Soo Line Railroad 1260 310 15 100 Yes 860 7314 7312 02 .- - 1370 7326 7323 03 .- . 1,840 733.1 7328 03 - -
Private Bridge 1265 312 15 .- .- 860 7328 7318 11 7 - 1370 7334 7332 02 22 .- 1,640 337 7333 04 25 .-
Wall Street 1270 328 18 10 Neo 860 736.4 735.7 0.7 1.0 - 1,370 7375 736.9 08 21 07 1,840 7378 7314 0.7 24 10
Eim Grove Shopping 1271 an 4s -- -- 860 - 7368 .- -- - 1,370 -- 7375 - .- - 1.640 .- 7372 -- - -

Center Outlet
Eim Grove Shopping 1271A | 3.41 4s - - 860 7372 -- .- .- - 1,370 7412 - . .- 1,840 742.8 .- - .-

Canter Inist
Watertown Plank Road | 1275 343 s 50 Yes 860 7384 7383 01 .- .. 1370 7416 741 8 00 .- . 1,640 743.7 7431 086 [ 13 08
Private Bridge 1276 | 3.45 15 - - 860 738.4 7384 00 - - 1370 7419 7818 0.1 - - 1,640 7444 7437 (%] 13 13
Private Bridge 1280 | 350 15 - - 880 7398 7388 10 .- .- 1370 743 743.1 00 20 - 1,640 7448 7446 00 35 08
Soo Line Railroad 1290 355 1s 100 No 880 7414 7414 00 .- .. 1,370 7438 7433 08 . .- 1.640 748.7 7447 1.0 0.2 .-
Juneau Boulevard 1295 367 18 10 No 840 7428 7421 07 05 - 1070 7448 446 00 23 1.7 1,310 746.4 7464 0o a3 35
Village Hall Bridge 1300 378 1S 10 No 840 743.7 7428 08 0.3 0.2 1070 7447 448 0.1 1.3 1.2 1310 7464 7464 00 a0 29
Marcella Avenue 1305 448 A\ 10 No 840 748.0 7412 [22:] 0.1 .. 1070 7491 748.2 08 1.2 10 1310 7495 7488 09 16 14
North Avenue/CTHM 1310 482 18 50 No 820 749.5 7493 02 .- .. 1,050 751.7 750.8 11 06 00 1,280 762.1 7|1 10 1.0 04
Private Drive 313 5.48 1s .- .- 530 763.8 783.7 0.1 .- - 890 765.5 764.3 1.2 .- .- 1,090 756.1 7545 16 0.2 -
Clearwater Road 1315 5.59 18 10 Ne 530 7572 766.2 1.0 11 03 890 7578 511 0.7 12 09 1,090 7581 757.6 0s 20 1.2
Private Bridge 1318 587 n .- - 530 . .- - .- .- 890 . .- . .- .. 1,090 - .- .- .- .-
Dam 1317 5.88 28 .- .- 5§30 761.5 760.9 06 -- -- 890 7621 7615 08 .- .- 1,090 7623 761.7 08 - .-
Santa Maria Court 1320 5.89 18 10 Yes 530 767.2 768.0 12 .- .- 890 7694 767.2 22 06 04 1,090 769.8 7675 23 10 08
Woodbridge Road 1326 6.08 1$ 10 Yes 530 783.2 781.7 15 .- .- 890 7836 7830 08 - .- 1.090 7844 7831 .3 .- ..
Indian Creek Parkway | 1330 6.20 L 10 Yos §30 7926 7911 14 -- - 880 7967 793.1 36 06 06 1,080 797.2 7931 4.1 1.9 1.4
Soo Line Railroad 1335 6.32 15 100 Yes 420 7998 798.3 13 - -- 770 801.8 799.7 18 . .- 820 802.3 8004 1.9 .- .-
Private Bridge 1336 637 u .- - 420 -- . - -- .- 770 .- .- . .- .. 820 . .- .- -- .-
Private Bridge 1337A | 841 1 .- . 420 .- .- . - - 770 . -- . .- . 820 .- .- . -- -
Private Bridge 1337 648 1l .- - 420 .- .- .- .- .- 770 .- - . - .. 820 - .- - .- -
Private Bridge 1338 6.50 n .- R 420 .. .. .- . .- 770 . - .- .- .- 820 . .- .- - .-
Private Bridge 1339 6.51 15 .- .. 420 808.7 8055 12 - .- 70 808.7 806.1 26 13 o5 820 808.0 806.1 29 1.8 08
Dam 1332A | 668 2 .- - 420 -- -- .- .- - 770 .- .. .- .- .- 820 .- .- .- .- --
Private Bridge 1345 8.64 18 . - 420 817.0 816.2 08 .- .- 770 8186 8184 02 1.0 07 820 819.2 819.1 01 16 13
Pilgrim Parkway 1350 8.68 1$ 50 No 420 8200 8198 02 28 - 770 8205 8202 03 kA .- 820 8209 8205 04 38 --
Pedestrian Bridge 1351 8.69 n .- .- 420 . .- .- .. .. 770 .- - .- .- .- 820 . . .. .- --
Pedestrian Bridge 1352 873 n .- -- 420 . .- . .. .. 770 -- - . - .- 820 .- .- .- .- .
Pedestrian Bridge 13524 | 6.89 n .- -- 420 -- .. - .- .- 770 . - . . .- 820 .. .- - .- -
Park Bridge 1363 124 15 .- .. 90 8224 8224 00 05 .- 120 8231 8231 00 13 03 130 823.8 8236 00 18 o8
Footbridge 1354 733 1" -- .- 20 .. . .- . .. 120 .- .. . .- . 130 . .- - .. --
Soo Line Railread 1356 768 15 100 Yes 66 8248 824.2 086 .- .. 72 8263 8243 10 - .- 74 826.4 8244 10 .- .-
° in miles above with the River.
bsmuwu code is as lollows: 1-bridge or culvert; 2-dam, sill or wei; 3-drop structure or natural channel drop; 4-fords, autfalls, or inlet or outlet are denoted by an S; are dbyant
‘a bridge has an adequate hydraulic capscity if it will remain apen during # flood having 8 recurrence interval equal to or less than the design A bridge is if the approach road or bridge is overtapped by a fiood having a recurrence interval equal to or less than the recommanded design frequency.

“gackwater iz defined as the changs i the stage from the upstream side of the hydraulic structure to the downsiream side.

Source: SEWRPC.




Table G-8

HYDROLOGIC-HYDRAULIC SUMMARY—UNDERWOOD CREEK: YEAR 2000 PLANNED LAND USE AND PLANNED CHANNEL CONDITIONS

Structure Identification and Setected Characteristics 10-Year Recurrence Interval Flood 50-Year Recurrence interval Flood 100-Year Recursence Interval Flood
Structure | Recommendad ! Depth at Low | Depth on Road [ Depth at tow | Depth on Road Depth at Low | Depth on Road
Type and Design Adequate Peoak Stage Stage Point in Bridge | at Centertine Peak Stage Stage Point in Bridge | at Centerline Peak Stage Stage d Point in Bridge | at Centerline
River Hydraulic Frequency Hydraulic Discharge (feet above | {feet above | Backwater | Approach Road of Bridge Discharge {teat above | (feet above | Backwater | Approach Road of Bridge Discharge {feat above | {feet above | Backwater” | Approach Road of Bridge
Nama Number| Mite® Significance (years) Capacilyc (cfs) NGVD} NGVD)} {teet) {teet) {feet) {cls) NGVD) NGVD} tfeet) {feet} (feet) {cts} NGVD)} NGVD} {teet) (feet) fest}
Drop Structure 1190 0.22 as - .- 2,920 6760 876.0 00 .. .- 4,750 677.7 8777 a0 .- - 5,730 678.9 678.9 00 - -
Drop Structure 1195 0.63 3s - .- 2,920 631.4 6814 00 - -- 4,750 683.8 6838 00 - .- 5,730 6848 £84.8 00 -
Drop Structure 1196 0.67 3s .- .- 2,920 6846 €814 32 .- .- 4,750 686.0 6838 22 - .- 5,730 686.7 6848 1.9 - -
Zoo Freeway/USH 46 1200 0.75 1" .. .- 2,920 .- .- . .- . 4,750 - . . - .- 5,730 - . - - -
Orop Structure 1201 0.80 3s -- - 2,550 689.8 6878 22 .- .- 4,100 6914 690.2 12 . - 4,930 6923 6913 1.0 - M
Soo Line Railroad 1202 081 1S 100 No 2,550 8924 691.1 12 .- .- 4,100 6943 6930 13 - - 4,930 698.4 6942 42 06 0z
N. Mayfair Road/ 1208 127 s 50 Yes 2,550 696.5 6965 00 - - 4,100 698.7 698.7 00 - - 4,830 700.0 7000 0o .- -
STH 100
Drop Structure 1210 146 3s .- - 2,650 7004 699.3 11 .- - 4,100 7026 7010 16 .- - 4,830 7038 701.8 18 -
{Chicago & North
‘Western Railroad)
W, Watertown 1216 1.50 W - - 2,550 - .- - - - 4,100 - - - - 4930 - - -
Plank Road
Orop Structure 216 1.53 3s .. .- 2,240 7046 7046 00 - .- 3,540 7076 707.6 00 - - 4,230 708.2 709.2 00 .- -
Drop Structure m7 163 38 .. .- 2,240 706.2 7054 08 - - 3,540 7079 7079 o0 - 4,230 7084 709.4 0o - -
Drop Structure 1218 1.69 as -- .- 2,240 707.8 7078 00 - .- 3,540 709.4 7094 (X - . 4,230 7098 709.8 00 - -
N. 115th Street 1220 1.87 18 10 Yes 2,240 710.2 7099 03 - .- 3,540 742 ms 2.7 . .- 4,230 n6.7 7122 45 .. -
United Parcel Service 1230 267 18 - .- 760 7223 7184 38 -- .. 1,250 7234 7195 39 08 .. 1,520 7236 7202 34 08 -
Footbridge 1232 258 15 .- - 760 7228 7228 00 06 .- 1,260 7238 7236 00 1.6 01 1,620 7239 7239 00 19 04
Private Bridge 1240 287 1S .- .. 760 7235 7228 06 0.7 .. 1,250 7243 7239 04 1.5 03 1,520 72486 7242 04 18 o6
Private Bridge 1245 269 18 .- .- 760 7244 7239 05 08 o 1.260 7250 7246 04 15 07 1520 726.2 7248 04 17 09
Private Bridge 1250 273 1S .- .- 760 7255 7248 0.7 04 (A 1,280 726.3 7255 08 12 [:X:] 1520 726.6 725.7 09 18 12
Private Bridge 1265 283 15 .. .- 760 7267 7267 00 0.1 .- 1,260 728.9 7278 11 23 03 1520 7295 7282 13 29 08
Soo Line Railroad 1260 3.10 18 100 Yes 760 3.1 7310 03 -- - 1,250 7323 7321 0.2 .- - 1,520 732.9 7326 03 - -
Private Bridge 1265 332 18 .- .- 760 7328 36 10 14 .- 1.250 7332 733.0 0.2 20 -- 1520 73386 733.3 03 24 -
Wall Street 1270 3.25 18 10 Yes 760 7353 7353 00 .- - 1.250 7373 738.7 08 18 0s 1,520 7376 7370 (1] 22 08
Eim Grove Shopping 1n 33 as .- - 760 .- 7388 - - - 1,260 - 7313 - -- .- 1,520 -- 7316 - - -
Center Outlet
Etm Grove Shopping 1271a | 341 4s - - 760 7374 .- -- .- 1,250 739.8 -- .- - .- 1,520 7425 .- - -- --
Canter Inlet X
‘Watertown Plank Road 1275 343 18 50 Yos 760 7380 7380 00 .- - 1,250 740.3 740.3 00 - -- 1520 7434 7428 08 03 03
Private Bridge 1276 3.45 18 - .- 760 7380 7380 00 .- .- 1.250 7404 7400 00 - .- 1,520 7441 7434 (2 1.0 10
Private Bridge 1280 350 1S .. .- 760 7395 7385 10 .- - 1.250 7415 7415 00 0.4 - 1,520 7443 7443 00 32 05
Soo Line Railroad 1290 355 15 100 Yes 760 Mo 7409 Q0.1 -- .- 1,250 7434 7429 05 .- .- 1.520 745.2 7443 09 .- -
Juneau Boulevard 1298 3.67 18 10 Yes 490 7415 7415 00 .- .. 810 744.1 744.% 00 1.8 12 990 745.9 745.9 00 36 30
Village Hall Bridge 1300 376 18 10 Yes 430 7421 7418 0.2 .- .- 810 7443 7441 02 09 08 990 745.9 745.9 0.0 25 24
Marcella Avenue 1306 448 1$ 10 Yes 490 747.2 748.7 05 - - 810 748.6 7476 10 07 05 990 749.0 7480 10 11 09
North Avenue/CTH M 1310 482 18 50 Yos 480 749.0 7488 0.1 - - 760 750.0 7498 0z - .- 920 751.4 7504 10 03 -
Private Drive 1313 6.48 15 - .- 270 7529 7528 o1 .- - 480 763.7 7535 02 -- .- 800 754.0 753.7 03 .- --
Ciearwater Road 1316 5.59 18 10 Yes 2720 765.5 755.0 05 .- .- 480 7571 766.0 1 1.0 02 600 7574 7564 10 1.3 05
Private Bridge 1318 5.87 " . .- 270 .- .- .- .- .- 480 - .- .- .. .- 600 .- .- - b b
Dam 137 6.88 28 .. . 270 7610 760.6 04 .- .- 480 7615 760.8 0.7 - .. 600 761.7 7610 07 - -
Santa Marie Court 1320 5.88 1s 10 Yes 270 765.7 7649 08 .- .- 480 7670 765.8 12 . .- 600 7676 766.3 13 - -
Woodbridge Road 1326 6.08 18 10 Yes 270 7812 780.1 1t .- - 480 7828 7814 14 .- .- 600 7836 7821 5 .- b
Indian Creek Parkway 1330 6.20 s 10 Yes. 270 790.9 789.7 12 .- .- 480 792.2 7909 13 -- .- 600 7927 M5 1.2 A -
Soo Line Railroad 1335 6.32 18 100 Yes. 200 7917 7968 09 .- - 330 798.9 7917 12 -- . 410 799.6 798.2 14 .- -
Private Bridge 1336 | .37 1" .- .. 200 .. - R .. . 330 . .. .. .. . 410 .. .. .. .. ..
Private Bridge 1337A | 641 n .- -- 200 .- .- - -- .- 330 - -~ .- - - 410 .- - - -
Private Bridge 1337 | 648 1 -- -- 200 - -- - - - 330 - - - - - 410 - - - -
Private Bridge 1338 650 " - -- 200 -- .- .- -~ .- 330 -- -- -- -- 410 .- .- .- - -
Private Bridge 1339 651 1S .- .- 200 804.8 803.9 09 -- .- 330 808.0 804.9 11 .- .. 410 806.6 8054 1.2 - i
Dam 1339A | 658 2 .- .- 200 -- .- - .- - 3azo -- .- -- - - 410 -- .- - - -
Private Bridge 1345 6.64 15 .- .- 200 8153 8148 o8 .- .- 330 816.6 815.6 10 .. .- 410 81790 816.2 [2X:] - -
Pilgrim Parkway 1350 6.68 18 50 No +200 817.7 8175 0.2 03 .- 330 8189 8188 R} 18 - 410 8198 8198 00 24 -
Pedestrian Bridge 1351 6.69 L1 .- . 200 .- . - .- .. 330 .- .. - . 410 . . . .-
Pedestrian Bridge 1352 6.73 il - -- 200 -- -- .- -- .- 330 -~ .- -- .- - 410 -- . - .- --
Pedestrian Bridge 13524 | 6.89 18 .- - 200 -- .- - .- .- 330 -- .- .- - -- 410 .- .- -- .- -
Park Bridge 1353 124 15 .- .. 90 8224 8217 07 06 .. 120 8225 8222 03 0.7 .. 130 8225 8224 01 o7 b
Footbridge 1364 733 I .- .- 20 .- - .. .- .- 120 .- - -- .- . 130 .- - - - -
Soo Line Railroad 13586 7.68 18 100 Yes 66 8248 8242 06 .- .- 72 8263 8243 10 - - 74 8254 8244 10 .- -
‘ in mites above with the River.
bSlmclura code is as follows: 1-bridge or culvert; 2-dam, sill or wei; 3-drop structure or natural channel drop; 4-fords, outfalls, or inlet or outlet are denoted by an S; are yant.
A bridge has an adequate hydraulic capacity if it will remain open during a floed having a recurrence interval equal to or less than the design A bridge is if the approach road or bridge is overtopped by a flood having 8 recurrence interval aqual to or less than the recommended design frequency.

dBlckwnm is defined as the change in the siage trom the upstresm side of the hydraulic structure to the downstream side.

Source: SEWRPC.
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Table G-9

HYDROLOGIC-HYDRAULIC SUMMARY—SOUTH BRANCH UNDERWOOD CREEK: YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

Structure Identification and Selected Characteristics 10-Year Recurrencs Interval Fiood 50-Year Recurrence Intarval Flood 100-Year Recusrence Interval Flood j
1t Lg Depth on Road
Structure | Recommended Depth at Low | Depth on Road Up! Dapth at Low | Depth on Road P‘::,:?:,,.z st Contorline
Type and Dosign Adequats Paak Stage Stage Point in Bridge | at Centerline Paak Stage Stage g | Pomtin ridge | at Canterline Peak Stage Stage Backwater” | Approsch Rosd |  of Brxdge
River Hydraulic Frequency Hydraulic Discharge (foot above | {feet above Backwumd Approach Road of Bridge Discharge (feet above | (feet above | Backwater | Approach Road of Bridge Discharge {feet above | (feet above o oot toot)
Name Number | Mite® | Significance (years) Capacity” (efa) NGVD) NGVD} (foet) {feet) feet) iofs) NGVD) NGVD) tfeet) tleet) tleet) (cls} NGVD) NGVD) (foe
W. Bluemound Road 1800 | 005 15 50 Yes 1,520 758 787 04 -- - 2030 7180 7180 0o - .- 2,260 796 7196 gv“’ .
Soo Line Railroad 1805 | 0.15 15 100 Yes 1,620 7169 7163 06 - -- 2,030 7185 8.2 03 .- - 2,260 7198 797 o :
Hea 1810 | 057 15 100 Yes 1,520 7184 719.1 03 -- -- 2030 7208 7204 02 -- - 2,260 214 7213 -
Theodore Trecker Way | 1815 | 1.08 as .- - 980 -- 7223 -- .- .- 1.300 - 7234 - .- .- 1,430 -- 7239 --
Tunnel Outtet
Greenfield Avenue 1816 | 173 4s .- -- 540 7256 -- .- .- - 650 7260 -- - -- -- 690 7263 -
by i miles sbove with the Crook.
bs:ruclun code is as follows: 1-bridge or culvert; 2-dem, sill or weir: 3-drop structure or natural channal drop; 4-fords. outfalls, or intet or outlet are denoted by an S; are ant.
©A bridge has an adequate hydraulic capaciy i it will remain open during & Hood having » recurrence interval equal 1o or lass than the desig A bridge is it the sppeoach road or bridge is avertopped by 8 Hlood having a recurrence interval equal to or lass than the recommendad design frequency.
da-ckvmu is defined as the changs in the stage from the upstream side of the hydraulic struciure to the downstream side.
Source: SEWRPC.
Table G-10
HYDROLOGIC-HYDRAULIC SUMMARY—DOUSMAN DITCH: YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS
Structure Identification and Selected Characteristics 10-Year Recurrence Interval Flood 50-Yeer Recurrence tntervat Flood 100-Year Recurrance Intarval Floo
Low | Depth on Rosd
Structure | Recommended Depth at Low | Depth on Road | Instantaneous | Upstream | Downstream Depth at Low °°P::: on 'Ih.d i cvage ; i’:’i‘:‘!ndﬂ‘ “p::.,“,mm
Type and Degign Adequate Peak Stage Stage Point in Bridge | at Centerline Peak Stage Stage Point in Bridge | at nterline . Peak age Roed of Bridge
River Hydraulic Frequoncy Hydraulic Discharge | feet above | {feet sbove Backwatn‘ Agpproach Road of Bridge Discharge | ifeet above | (feetsbove |Backwater | Approach Road of Bridge Discharge | {foet above | (feet above M::;ﬂ AW‘(’;‘;"‘ toet
Name Number | Mite® | Significance” (years) Capacity® (cs) NGVD) NGVD) (fest) tfeet) tfeet) {cfs) NGVD} NGVD) (feot) tfeet} (feot) (cfs) NGV} NGVD) "
S00 Line Railroad 1355 | 003 15 100 Yes 310 8214 8214 00 -- - 510 8226 8226 00 - - 620 823.2 831 o o .
North Avenue/CTH M 1360 | 0.06 18 50 Yes 310 8215 8216 00 -- - 510 822.7 8227 0.0 - - 620 8238 - , .
Pedestrian Bridge 1265 | 020 " - -- 310 .- - - - - 610 - - - - - 620 . s o -
Gebhardt Road 1370 | 063 1s 10 Yes 310 8233 8233 0o -- - 510 8246 8246 00 - - 620 8255 8254 o o .
Private Drive 1372 | 126 15 -- -- 260 8256 8256 0o -- -- 400 8265 826.4 01 -- -- :;g 8267 g > - ..
Private Drive 1375 | 140 " - -- 260 -- -- - - - 400 - - - o - . - 20 15
Private Orive 1376 | 164 15 .- -- 260 8272 827. 2] 14 09 400 8278 8278 00 20 15 a7 827.8 8278 842 20 ox
Private Orive 1377 | 187 15 - .- 260 8284 8278 06 10 02 400 8285 828.1 04 R ] 03 470 8286 8282 os o
Dam 1328 | 203 25 - - 260 829.1 829.1 00 -- .- 400 8205 8205 00 .- - 470 8296 8206 o 20 30
Private Drive 1380 | 238 18 - . 260 8300 8292 08 25 25 400 8304 82968 08 29 29 470 8305 828.8 0 >
Wisconsin Avenue 1381 247 4 .- .- 260 .- .- .- .- . 400 . .- .- - .- 470 .- .-
Storm Sewer Outlet
° in miles above with the Craek
BStructure code is as follows: 1-bridge or culvert; 2-dam. sill or weir; 3-drop structure or natural channel drop; 4-fords, outfalls, or inlet or outlet #re denoted by an S: hydraulically insignificant structures are denoted by an I.
A bridge has en adequate hydvaulic capacity i it will remain open during 8 fload having & recurrence interval equal o or less than the desigr A bridge is if the approach road or bridge is avertopped by 3 flood having  recurrence interval equal to or less than the recommended design Irequency.

dﬂulwu-r is defined as the cliange in the stage from the upstream side of the hydraulic structure to the downstresm side.

Source: SEWRPC.




Table G-11

HYDROLOGIC-HYDRAULIC SUMMARY—DOUSMAN DITCH: YEAR 2000 PLANNED LAND USE AND PLANNED CHANNEL CONDITIONS

50-Year Recurrence Interval Flood

100-Year Recurrence Intarval Flood

Structure and Selected C| 10-Year Recurrance intervai Flood
Structure Depth at Low | Depth on Road Upstream Depth ot Low | Depth on Road [} Depth st Low | Dapth on Road
Type and Design Adequate Peok Stage Stage Pointin Bridge | at Centartine Paak Stage Stage Point in Bridge | at Centerline Peak Stage Stage g | Pointin Bridge | at Centerting
River Hydraulic Frequency Hydrautic Discharge | {feet sbove | (feetabove | Backwater' | Approach Road of Bridge Discharge | {feetabove | {feetabove | Backwater | Approach Road of Bridge Discharge | (feet above | (feet above | Backwater | Approsch Road of Bridge
Name Number } Mile® | Significance” {years) Capacity® (cds) NGVD} NGVD) (feet) (feor tieet) iclst NGVD} NGVD) (feat) (eet} (feet) (cfs) NGVD} NGVD} (Heet) {toet) {teet)
Soo Line Railroad 1355 003 1s 100 Yes 70 819.7 819.7 00 -- - 150 820.7 8207 00 - 200 8213 8213 oo o
North Avenue/CTH M 1360 0.06 18 50 Yeos 70 819.7 8197 00 .- .- 150 8208 8207 03 -- 200 8213 821.3 00 e
Pedastrian Bridge 1365 0.20 1 .- .- 70 .- . .- .- .- 150 - .. .- . 200 .- .- - -
Gebhardt Road 1370 083 1S 10 Yes 0 8209 8209 00 .- .- 150 8220 8220 0.0 .- 200 8226 8225 0.9 b -
Private Driva® 1372 | 128 15 - - - - .- .- . .- .- .. .. B .. .. . .. .- - .
Private Drive 1375 1.40 " . .- .- .- .- .- .- . .- . . - . .- -- .- - -
Private Drive® 1376 | 164 15 .. .- .- .- . - - . . . .- . .- . .- .- .- - -
Private Drive® 13717 | 187 15 - .- .- .- .- .- .- . .- N .. . . .. . .- . - -
Dam® 1a7s | 203 28 - . .- - .- - .- .. .- . .. .. .. .. .- . - .- .
Private Drive® 1380 | 236 15 .. . - - .- .- .- . .. .. -. - .. . .- .- . .- -
Wisconsin Avenua 1381 247 & . - . .- .- .- .- . . - . . .- - .- . - - hid
Storm Sewer Outtet®
®Moasured in miles above contiuence with the Underwood Creek.
bsuucmu code is as follows: 1-bridge or culvert; 2-dam, sill or weir; 3-drop structure or natural channel drop: 4-fords, outfalls, or inlet or outlet are denoted by an S; are denoted by an /.
‘A bridge has an adequate hydraulic capacity i it will remain open during # flood having a recurrence interval equal o or less than the design A bridge is # the approach road or bridge is overtopped by a flood having a recurrence interval equal to or less than the recommended design frequency.

damwnm is definod as the change in tha stage from the upstream side of the hydraulic structure to the downstream side.

Structure is located within propased detention basin,

Source: SEWRPC.
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Table G-12

HYDROLOGIC-HYDRAULIC SUMMARY—LITTLE MENOMONEE RIVER: YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS

Structure idantification and Selectad Characteristics

10-Year Recurrence Interval Flood

50-Year Recurrence Interval Flood

100-Year Recurrence Interval Flood

Structure | Recommended Depth at Low | Depth on Road p Oepth at Low | Depth on Road Oopth ot Low | Depth on Road
Type and Design Adequate Peak Stage Stage Point in Bridge | at Centerline Peak Stage Stage d Point in Bridge | at Centerline Poak Stage Stage 9 Point in Bridge | at Centerline
"i"; Hydraulic oqi Y i {feat above | (feet above Backwamr" Agproach Road of Bridge Discharge ifeat above | (feet above | Backwater™ | Approach Road of Bridge Discharge {teet above { (feet above | Backwater |Approach Road of Bridge
Name Number | Mite® | Significance (vears) Capacity® {cts) NGVD) NGVD) {teet) {feet) {feet) (cts) NGVO) NGVD) {feet) {foet) (feet) fcts} NGVD) NGVD} teet) {feet} fteet)
N. Lovers Lane Road/ 1400 0.09 1S 60 Yes 1,040 701.4 7014 00 -- .. 1480 702.8 028 00 - 1,700 7035 7035 00 -
S$TH 100
Pedestrian Bridge 1405 052 u .- .. 1,040 .- - .- . - 1,480 .- .. .. - .- 1,700 - .- .- -
W. Sitver Spring Drive 1410 1.1 18 50 Yes 1,040 7028 702.8 00 - .- 1480 7038 7038 00 -- .- 1,700 7043 7043 oo - .-
Chicago & North 1415 145 18 100 Yes 1,040 705.2 704.8 04 .- .- 1,480 706.1 066 05 .- .- 1,700 708.5 7080 05 -
Western Raitway
‘W. Appieton Avenue 1420 157 1s 50 Yes 1.040 7080 706.0 00 .- . 1.480 707.3 7013 0.0 - .. 1,700 707.8 7078 00 - M
W. Mill Road 1425 | 2.40 15 50 No 1.040 7107 7095 12 0.1 - 1.480 M4 7102 12 08 -- 1,700 mse 7104 12 10 .-
Fond du Lac Freeway/ 1430 2.56 18 100 Yes 1.140 mo no 00 .- .. 1.610 s ms 0.0 - .- 1,820 nwo 7120 00 - -
STH 145
W. Leon Terrace 1435 2.61 1S 10 No 1,140 m2 ma 0.1 1.0 0.6 1610 FARE ] ns 00 16 1.2 1,820 7121 20 0.9 19 16
Park Bridge 1437 337 11 - .- 740 .- .- .- .- .- 990 .- .- - .- . 1,100 .- .- .- - .-
W. Good Hope Road/ 1440 3.66 18 50 Yos 740 7127 7126 02 - .. 890 734 731 03 .- - 1,100 nase 33 03 - b
CTH PP
N. Granville Road/ 1445 374 1S 10 Yas 740 714 35 06 .. - 990 naz 7141 06 04 - 1,100 7149 44 085 06 -
CTHF
W. Calumet Road 1450 417 1$ 10 Yes 740 754 7164 00 .- .- 990 Nns.9 715.8 00 . .. 1,900 764 7161 03 .- -
W. Bradiey Road 1456 489 18 50 Yes 400 mns ni3 00 -- .- 560 7180 ne 0.1 . - 640 7183 7182 0.1 .- -
Wisconsin & Southern 1456 477 1S 100 Yes 400 7175 774 0.1 -- .- 560 7182 7182 00 - - 640 71885 7185 00 .- -
Railroad
Chicago & North 1484 5.88 1 .- - 400 -- .- .- .- - 560 .- .- - . - 640 .- .- . .- -
Western Raitway
Chicago & North 1485 5.88 15 100 Yeos 400 7192 719.2 00 .- .- 560 7200 7200 0.0 .. .- 840 7204 7203 o - -
Western Railway
W. Brown Deer Road 1470 5.92 15 50 Yes 400 7194 7192 02 .- . 560 7204 7200 04 .- .- 840 7208 7204 04 - i
Park Bridge 1475 | 6.56 1 - - 400 .. .. R .- .. §60 .- .- - . .. 840 .- .- .- .- -
W. County Line Road 1485 6.95 18 50 No 4 7199 7196 03 09 .. 660 7206 7206 00 18 04 730 211 7211 00 21 09
‘ in mibes above with the River.
OStructure code is 8 follows: 1-beidge or culvert; 2-dam. sill or weir; 3-drop structure or natural channel drop; 4-fords, outfsils, ot infet or outlat are denoted by an S; hydraulically insignificant structures are denotad by an L
A bridge has an sdequate hydraulic capacity i it will remain open during s flood having 8 recurrence interval equs! 1o or less than the design Abridge is if the approach road or bridge is overtopped by 8 fiood having a recurrence interval equal to or less than the recommended design Irequency.
d, N . o
Backwater is defined as the change in the stage from the upstream side of the hydraulic structure to the downstream side.
Source: SEWRPC.
Table G-13
HYDROLOGIC-HYDRAULIC SUMMARY—BUTLER DITCH: YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS
Structure Identification and Selected Characteristics 10-Year Recurrence Interval Fiood 50-Year Recurrence intervat Flood 100-Year Recurrence interval Flaod
Structure | Recommended Depth at Low | Depth on Road Pt Depth at Low | Depth on Road Depth atLow | Depth on Road
Type and Design Adequate Peak Stage Stage Point in Bridge | at Centerline Peak Stage Siage Point in Bridge | at Centerline Peak Stage Stage Point in Bridge | at Centerline
River Hydraulic Fraquency Hydraulic Discharge {feet sbove | {feet above | Backwater | Approach Road of Bridge Discharge (feet above | {feet above | Backwater | Approach Road of Bridge Discharge {feet above ) (feet above | Backwater | Approach Road of Bridge
Name Number | Mite® Significance (years) Gapﬂ:kyc {cfs) NGVD} NGVD) {feat} {feet) {feet) (cfs) NGVD} NGVD) {feet} iteety (feet) (cfs} NGVD} NGVD) {feat) {feat) teet)
Campbell Drive 1604 0.24 18 10 Yes 470 733.1 7322 09 -- .- 780 7333 7328 05 - .- 950 7340 7332 08 .-
Overview Drive 1608 064 18 10 Yes 470 7442 7439 03 - .- 780 745.2 7445 07 .. -- 950 7458 7448 10 .- .
Hampton Road/CTHKK | 1615 1.02 1S 50 Yes. 470 7482 7481 01 .- .- 780 7495 748.7 08 .. .- 950 750.2 7490 12 i
Lisbon Road/CTH K 1620 135 18 60 Yes 320 7531 831 oo - - 690 7640 7837 03 .- .- 760 7646 7540 08
Liliy Road 1825 16 A} 10 Yes 230 754.8 7%54.7 0.1 .- .. 420 766.8 7855 03 .- [ 620 756.3 766.0 03 .- -
Dam 1630 .81 2s .- . 230 765.6 765.6 00 -- . 420 766.5 766.5 00 .- .- 520 766.9 766.9 00 .. .-
Lisbon Road 1645 340 18 50 Yes 160 7721 M4 07 .- . 300 7732 7722 1.0 - .- 380 7748 7727 21 03 .
) i miles above with the River.
"srrucmu cods is 8 follows: 1-bridge or culverr: 2-dam, sill or weir; 3-drop structure or natural channel drop: 4-fords, outfalls, or inlet or outlet are denoted by an S; hydraulically insigniticant structures are denoted by an 1.
‘a bridge has an sdequate hydraulic capacity # & will remain open during a flood having a recurrence intarval equal to or less than the design A bridge is # the approach road or bridge is overtopped by » flood having 8 recurrence interval ;qull to or less than the recommended design frequency.

d, N .
Backwater is defined as the change in the stage from the upstream side of the hydraulic structure 10 the downsiream side.

Source: SEWRPC.




Appendix H

LARGE-SCALE TOPOGRAPHIC MAPPING IN THE MILWAUKEE
METROPOLITAN SEWERAGE DISTRICT STUDY AREA

Map H-1

INDEX TO LARGE-SCALE TOPOGRAPHIC FLOOD HAZARD MAPPING AND AERIAL
PHOTOGRAPHY IN THE MILWAUKEE METROPOLITAN SEWERAGE DISTRICT STUDY AREA
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NOTE:

MILWAUK

INDEX TO LARGE-SCALE TOPOGRAPHIC FLOOD HAZARD
MAPPING FOR THE ROOT RIVER MAIN STEM IN RACINE COUNTY

ce

LEGEND

PORTION OF STREAM SYSTEM FOR WHICH
FLOOD STAGE PROFILES WERE DEVELOPED

IDENTIFICATION NUMBER OF FLOOD HAZARD
MAP (SEE TABLE H-1)

I, THIS MAP IS LIMITED TO THAT PORTION
OF THE STUDY AREA STREAM SYSTEM FOR
WHICH FLOOD STAGE PROFILES HAVE BEEN
DEVELOPED.

2.SMALL SCALE FLOOD HAZARD AERIAL
PHOTOGRAPHS AND CORRESPONDING FLOCD
STAGE AND STREAMBED PROFILES ARE

PRESENTED IN CHAPTER 6 OF THIS REPORT.

Source: SEWRPC.
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Map H-3

TYPICAL FLOOD HAZARD MAP FOR A PORTION OF THE
MILWAUKEE METROPOLITAN SEWERAGE DISTRICT STUDY AREA
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Table H-1

SELECTED INFORMATION PERTAINING TO LARGE-SCALE FLOOD HAZARD MAPPING AND
AERIAL PHOTOGRAPHY IN THE MILWAUKEE METROPOLITAN SEWERAGE DISTRICT STUDY AREA

. Agency or Community Date of
Identification Civil Division Contour from Which Flood Photography
Number on Maps interval Hazard Mapping Used for Map
H-1 and H-2 County City, Village, or Town Scale {feet) Can be Obtained Preparation
1 Milwaukee City of Cudahy 1"=100' 2 City of Cudahy 1968
2 Milwaukee Cities of Cudahy and 1" =100 2 Milwaukee County 1966
Milwaukee Airport Engineer
3 Milwaukee City of Franklin 1"=100' 2 City of Franklin 1963
4 Milwaukee Cities of Franklin and 1" =200 2 Southeastern Wisconsin 1965
and Racine Oak Creek, Towns of Regional Planning
Raymond and Caledonia Commission
5 Milwaukee City of Franklin 1" =100' 2 Southeastern Wisconsin 1967
Regional Planning
Commission
6 Milwaukee City of Franklin 1"=100" 2 Southeastern Wisconsin 1983
Regional Planning
Commission
7 Milwaukee City of Franklin and "= 200" 5 Milwaukee Metropolitan 1951
Village of Greendale Sewerage District
8 Milwaukee City of Franklin and 1" =200’ 5 Milwaukee Metropolitan 1952
Village of Greendale Sewerage District
9 Milwaukee City of Greenfield 1" =100’ 2 City of Greenfield 1974
10 Milwaukee City of Greenfield 1"=100" 2 City of Greenfield 1975
1 Milwaukee City of Greenfield 1" =100’ 2 City of Greenfield 1976
12 Milwaukee City of Milwaukee 1"=100' 2 Milwaukee County 1969
Department of
Public Works
13 Milwaukee Cities of Milwaukee and 1" =200’ 2 U. S. Department of 1975
West Allis, Village of the Interior, U. S.
West Milwaukee Geological Survey
14 Milwaukee Cities of Milwaukee 1" =100 2 Southeastern Wisconsin 1980
and South Milwaukee Regional Planning
Commission
15 Milwaukee City of Milwaukee 1"=100' 2. Southeastern Wisconsin 1982
Regional Planning
Commission
16 Milwaukee Cities of Milwaukee 1"=100 2 Southeastern Wisconsin 1985
and Wauwatosa Regional Planning
Commission
17 Milwaukee City of Milwaukee "=100" 2 Southeastern Wisconsin 1986
Regional Planning
Commission
18 Milwaukee Cities of Milwaukee 1"=100' 2 Southeastern Wisconsin 1988

and Wauwatosa

Regional Planning
Commission
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Table H-1 {continued)

Agency or Community Date of
Identification Civil Division Contour from Which Flood Photography
Number on Maps Interval Hazard Mapping Used for Map
H-1 and H-2 County City, Village, or Town Scale {feet) Can be Obtained Preparation
19 Milwaukee City of Milwaukee 1"=100" 1 Milwaukee County 1987
' Department of Parks,
Recreation and Culture
20 Milwaukee Cities of Milwaukee 1"= 100" 2 Milwaukee County 1980
: and Oak Creek Airport Engineer
21 Milwaukee Cities of Milwaukee 1* =400’ N/A? Southeastern Wisconsin 1985
and West Allis, Regional Planning
Villages of Bayside Commission
and Fox Point
22 Milwaukee City of Oak Creek 1"=100' 2 State of Wisconsin, 1970
Department of
Transportation
23 Milwaukee City of Oak Creek 1"= 100" 2 'City of Oak Creek 1961
24 Milwaukee City of West Allis 1" = 200" 2 City of West Allis 1973
25 Milwaukee Village of Brown Deer 1" =100’ 2 Village of Brown Deer 1964
26 Milwaukee Villages of Brown Deer 1° =200’ 2 Southeastern Wisconsin 1969
and River Hills Regional Planning
Commission
27 Milwaukee Village of Hales Corners =100 2 Village of Hales Corners 1975
28 Milwaukee Village of River Hills 1" =100° 2 Village of River Hills 1966
29 Milwaukee Wood (Post Office) 1"=100" 5 U. S. Veterans 1972
' Administration
30 Ozaukee City of Mequon 1" = 200’ 2 City of Mequon c. 1960
31 Racine City of Racine 1" = 200’ 2 Racine County 1969
32 Racine City of Racine " =200' 2 Racine County 1976
33 Racine Town of Caledonia 1" = 200" 2 Racine County 1967
34 Racine Town of Caledonia 1" = 200" 2 Racine County 1968
35 Racine Town of Caledonia 1" = 200" 2 Racine County 1971
36 Racine Town of Mt. Pleasant 1" =200’ 2 Racine County 1967
and City of Racine
37 Racine Town of Raymond 1* =200’ 2 Racine County 1974
38 Washington { Village of Germantown 1" =100’ 2 Village of Germantown 1964
39 Washington | Village of Germantown 1" =100" 2 Village of Germantown 1985
40 Waukesha City of Brookfield "= 200’ 2 Waukesh.é County 1986
41 Waukesha Village of Menomonee 1" =100’ 2 Waukesha County 1987
Falls

9N/A indicates not applicable (ratioed and rectified aerial photographs).

Source: SEWRPC.

713




(This page intentionally left blank)



Appendix I
DOCUMENTATION OF SUPPLEMENTAL PLANNING WORK

The alternative and recommended flood control and related drainage system plans for the
watercourses for which the Milwaukee Metropolitan Sewerage District has assumed jurisdiction for
flood control purposes under that District’s adopted watercourse policy plan are documented in
Chapters IV through IX of this report. The plans set forth in those chapters were completed under
the direction of the Advisory Committee on Stormwater Drainage and Flood Control Planning for
the Milwaukee Metropolitan Sewerage District and District Service Areas, a committee of
knowledgeable and concerned public officials and citizens.

As certain of the system plans were completed and the recommendations of the Advisory Committee
made known to the Milwaukee Metropolitan Sewerage District, the District began efforts directed
toward implementation of selected recommendations. These efforts were conducted concurrently with
the completion of the Advisory Committee’s work on the remaining watercourses. The efforts included
meetings, hearings, and supplemental technical work requested by the District and undertaken by
the Regional Planning Commission staff. :

Under these plan implementation efforts three separate supplemental studies were completed and
provided to the District at the District’s request. The purpose of this appendix is to document herein
these three supplemental analyses. Appendix I-1 reproduces a memorandum report dated November
17, 1988, attendant to the evaluation of additional alternatives for the Lincoln Creek subwatershed.
Appendix I-2 reproduces a letter report dated June 19, 1990, attendant to the evaluation of additional
alternatives for the Edgerton Channel portion of the Wilson Park Creek subwatershed. Appendix I-3
reproduces a letter report dated October 24, 1990, attendant to the evaluation of additional alternatives
for the North Branch of the Root River. It should be noted that the supplemental technical analyses
documented in these three work efforts did not warrant any changes in the recommendations of the
Commission staff or of the Advisory Committee as set forth in the body of this report.

715



(This page intentionally left blank)



Appendix I-1

EVALUATION OF ADDITIONAL ALTERNATIVES FOR
THE LINCOLN CREEK SUBWATERSHED: NOVEMBER 17, 1988

FURTHER EVALUATIONS COMPLETED DURING THE PRELIMINARY
ENGINEERING PHASE OF THE
LINCOLN CREEK SYSTEM PLAN IMPROVEMENTS

November 17, 1988

FURTHER ALTERNATIVE EVALUATIONS COMPLETED DURING
THE PRELIMINARY ENGINEERING PHASES OF THE PROJECT

During the preliminary engineering phase of the detailed design of the Lincoln
Creek improvements, concerns were expressed by elected officials and citizens
regarding use of a partial concrete lining for the reaches of Lincoln Creek
between the Soo Line Railroad crossing River Mile 2.01 and the westerly
crossing of W. Hampton Avenue (River Mile 4.41). Within this reach, alterna-
tives were also evaluated by the District's design consultant providing for
partial vertical walls under one option, and for an enclosed box culvert under
another option for the stream reach between N. 35th Street and Sherman Boule-
vard. These alternatives were evaluated because of the limited right-of-way
existing between the roadways on each side of the channel.

Because of these concerns, the District, in October 1988, asked for a review
of the alternatives which had been considered over the years as part of the
various studies which had been completed on the Lincoln Creek subwatershed
flood problems.

Table V-7.

A summary description of those alternatives is provided in

Upon review of those alternatives by the District, it was

requested that three alternatives be reconsidered. All three of these alter-
natives would provide for a channel lined primarily with turf but with riprap
along the bottom low-flow portion of the channel. Under one alternative, the
channel would be designed assuming no upstream storage and only minimal use of
berms and dikes and would be sized to fully contain the 100-year flood flows
as does the initially recommended alternative. Under the second alternative,
the channel would be designed assuming maximum upstream storage and the use of
dikes ‘and floodwalls where appropriate to minimize the width of the channel
improvements and fully contain the 100-year flood flows. The third alternative
also provides for no upstream storage.

However, the channel width was limited

MAP V-13

INITIALLY KEGOMMENDED FLOOD CONTROL PLAN
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-2-
to that which could fit between the existing Congress Streets. This would
result in the continued flooding of some parkway lands, some public streets,
and some structures. The alternative provides for floodproofing of those
structures. These three additional alternatives are described in the following
sections. All three of these alternatives had been rejected previously
primarily because the channel flow velocities concerned were found to be
significantly higher than 6 feet per second. This may be expected to result
in relatively frequent scouring of the banks covered only with vegetative
However, these alterna-

cover. in order to address the expressed concerns,

tives were re-analyzed, including provision of costs for relandscaping,

regrading, and sediment removal following scour. In addition to discussing

these three riprap and turf-lined channel alternatives, for comparative
purposes, a brief description is also presented below of the initially recom-
mended alternative -and of a revised alternative providing for a box culvert
channel enclosure for a portion of the stream between N. 35th Street and
Sherman Boulevard. A summary of the costs and selected characteristics for
the initially-recommended alternative, the initially-recommended alternative
refined by the use of the channel enclosure, and for the three riprap and
turf-lined channel alternatives are set forth in Table V-8,

Initially R nded Flood Control Plan

For the subject reach between the Soo Line railroad (former Chicago, Milwau-

kee, St. Paul and Pacific Railway) and W. Hampton Avenue, the initially
recommended flood control plan called for major channel modifications with the
resulting channel being concrete-lined up to an elevation two feet above the
10-year recurrence interval flood level, the remainder of the channel being
turf-lined, all as shown on Map V-13. The proposed channel would have a bottom
width of 30 feet,

Boulevard where the channel bottom width would vary from 20 to 30 feet.

except in the reach between N. 37th Street and Sherman
The
channel side slopes would accommodate the available distance between the adja-
In the reach between N. 35th Street to N. the

cent roadways. 37th Street,

side slopes would be one vertical to two and one-half horizontal; from

N. 37th Screet to N. Sherman Boulevard, the side slopes would be one on two;
The

streambed would also be lowered from onme to six feet with an average depth of

with the remainder of the channel having side 'slopes of one on three.

-3.

excavation of about two feet. Typical cross sections of both the existing and

proposed channel are shown in Figure V-11.

In addition to the channel modification, this flood control plan includes the
replacement of the existing bridges at W. Glendale Avenue, N. 35th Street,
N. 37th Street, and N. Sherman Boulevard, and modification of three pedestrian

bridges as well as the bridges at N. Slst Street and N. 60th Street.

The costs associated with this plan for the subject reach are summarized in
Table V-8. The capital cost of this plan is estimated at about $12,310,000,
including §$9,000,000 for channel modification and $3,310,000 for bridge
replacement and modification. The operation and maintenance costs for the
subject reach are estimated to approximate $12,000 per year. The average

annual cost of the plan for the subject reach is $793,000.

Initially Recommended Plan Refinement with Channel Enclosure

As noted above, additional alternatives were evaluated by the District's
engineering consultant for the reach between N. 35th Street and N. Sherman
Boulevard due to the restrictive right-of-way. These alternatives consisted of
major channelization with vertical side walls along this reach and channel
enclosure. Because the use of vertical walls would result in walls of up te
13 feet in height, that alternative was considered undesirable for public
safety reasons. The consultant therefore considered further the enclosure of
the channel in a triple reinforced concrete box culvert between N. 35th Street
and N. Sherman Boulevard. The two outer cells would be 21 feet wide by 16 feet
high, while the center cell would be 24 feet wide by 16 feet high. Also, the
proposed streambed profile would be altered along this reach so as to match
the existing invert at N. 35th Street, The streambed would gradually be
lowered to match the preliminary recommended invert at N. Sherman Boulevard.
Channel modifications as recommended above would be carried out along the

remainder of the 2.4-mile-long stream reach.

Under this plan, the existing bridge at W. Glendale Avenue would be replaced
while modifications would be made to two pedestrian bridges as well as the

717

bridges at N. 5lst Street and N. 60th Street.



Table V-7

SUMMARY OF ALTERNATIVE FLOOD CONTROL MEASURES EVALUATED FOR LOWER LINCOLN CREEK

Study in Which

Evaluation
Number Alternative Was Maded Comments
1 No Action SEWRPC 1977, Does not solve problem; remaining annual average damages of
SEWRPC 1982, $837,000
SEWRPC 1987

2 Structure Removal--Removal SEWRPC 1977 Estimated cost of about $100 million based upon‘market
of 1,595 residential units values, Presents a large tax base loss.
and floodproofing of 26
industries and businesses

3 Structure Floodproofing SEWRPC 1977, Responsibility for implementation rests with property
.and Elevation of 1,595 SEWRPC 1982, owners; complete implementation, therefore, is unlikely;
residential units and 26 MMSD-SEWRPC street and yard flooding would remain.
industries and businesses 1987

4 Major Channelization SEWRPC 1977, Channel velocities under flood conditions are too high for
(turf-lined open channel SEWRPC 1982, turf-lining, channel erosion would occur; channel would be
with 4 to 1 side slopes, MMSD- SEWRPC too. large to fit between existing utilities and roads at
30 foot bottom width, 120 1987 some locations.
to 250 foot top width)

5 Major Channelization SEWRPC 1977, Recommended as most cost-effective and practical alterna-
(concrete-lined open SEWRPC 1982, tive under MMSD stormwater drainage and flood control
channel with varying side MMSD-SEWRPC system plan. Found by J.C. Zimmerman Engineering Corp. to
slopes, 30-foot bottom 1987 require remodification for reach between N. 35th Street and
width, 100 to 200 foot and N. Sherman Blvd due to right-of-way restrictions
top width) between existing Congress Streets.

6 Major Channelization. MMSD-J.C. Similar to Alternative 5 above except that channel cross
Concrete-lined open Zimmerman 1987 section is changed between N. 35th Street and N. Sherman
channel with short reach Blvd so as to have vertical concrete side walls. These
of vertical side walls walls were considered to present a serious safety hazard.

7 Major Channelization MMSD-J.C. Similar to Alternative 5 above except that channel would
(concrete-lined open Zimmerman 1987 be enclosed in three reinforced concrete box culverts
channel with partial between N. 35th Street and N. Sherman Blvd. More expensive
channel enclosure) than open channel design but eliminates safety hazard and

allows for added green space area.

8 Selective Bridge SEWRPC 1982 Eliminates only some of the flood damages. Replacement of
Replacement N. Sherman Blvd bridge would decrease upstream stage but

increase downstream flood flows and stages, producing
additional damages.

9 Detention Storage-maximum SEWRPC 1982 Eliminates only some of the flood damages. Has little
storage considered using MMSD-SEWRPC impact on flood flows and stages downstream of Sherman Blvd
all available sites 1987

10 Combination of Detention SEWRPC 1982 Channel modification required is similar to that which is
Storage and Channel required for strictly channel modification without denten-
Modification tion storage. Therefore, cost savings--both monetary and

environmental--are minimal.
11 Diking SEWRPC 1977, Dikes and floodwalls would restrict view of chamnel.
SEWRPC 1982, Expensive stormwater pumping facilities and storm sewer
MMSD-SEWRPC reconstruction would be required.
1987

12 Diversion-Re-Routing SEWRPC 1982 Judged to be prohibitively costly.

of Storm Sewers to
Convey Stormwater to
Milwaukee River

2Report References:

SEWRPC Community Assistance Planning Report No. 13,

Wisconsin, 1977.
SEWRPC Community Assistance Planning Report No. 13, 2nd Edition, Flood Control Plan for Lincoln Creek, Milwau-
kee, Wisconsin, 1982
MMSD Stormwater Drainage and Flood Control System Plan, Chapter V, 1987.

MMSD-J. €. Zimmerman Engineering Corp., Preliminary Engineering Memorandum, Flood Control Plan for Lincoln
Creek, 1987
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Table V-8

PRINCIPAL FEATURES, COSTS, AND NONECONOMIC CONSIDERATIONS OF ALTERNATIVE FLOOD CONTROL PLANS FOR
LOWER LINCOLN CREEK BETWEEN THE SO0 LINE RAILROAD (R.M. 2.01) AND W. HAMPTON AVENUE (R.M. 4.41)

Costs (dollars)

Annual
Operation Key Considerations
Amortized and
No. Name Description Capital Capital® Maintenance Total Positive Negative
1. Initially R ded a. Ch 1 Modification $ 9,000,000 $ 12,000 o Requires little o Provides least amount
Channelization with maintenance of vegetative lined
Partial Concrete b. Bridge Replacement o Eliminates stream- channel
Lining and Modification 3,310,000 bank erosion o Requires steep channel
o Lowest cost alter- side slopes
native which
resolves all flood-
ing and erosion
problems
Subtotal $12,310.000 $ 781,000 $ 12,000 $ 793,000
2. Initially R ded a. Ch 1 Modification 7,050,000 8,000 o Provides about 9 o Highest initial capi-
Channelization Refined acres of usable tal and average anrual
to lnclude Channel b. Channel Enclosure 9,260,000 3,000 open space over cost
Enclosure c. Bridge Replacement box culvert o Channel covering
and Modification 1,260,000 o Requires little results in loss of
maintenance 2,700 feet of open
o Eliminates stream- stream channel
bank erosion o Regulatory aproval
for channel enclosure
is not assured
Subtotal $17,570,000 $1,114,000 $ 11,000 $1.125,000
3. Reevaluated a. Channel Modification 2,450,000 10,000 o Next to lowest o High and variabie
Channelization with b. Bridge Replacement initial capital maintenance cost
Riprap and Turf and Modification 3,310,000 cost o Severe erosion of
Lining and No c. Dikes end Floodwalls 240,000 4,000 o Provides best banks during major
Detention d. Removal of eight available option storm events
structures 600,000 for maintenance of o Inconsistent with
e. Utility Replacement 450,000 aquatic life Wisconsin Dept. of
f. Chéannel Regrading and Natural Resources
Resodding Due to Mflwaukee River Prior-
Erosion -- 300,000 ity wWatershed Program
g. Sediment Removal® 38,000 o Sediment has negative
impact on downstream
aquatic life
o Requires vacating of
about 2,000 feet of
N. Congress Street and
removal of 7 homes and
one apartment building
o Largest channel cross
section with resulting
least usable adjacent
open space
o Regulatory approval is
not assured due to
erosion problem
o Costs for downstream
sediment removal could
be high if material to
be removed is classi-
fied as hazardous
Subtotal $ 7,050,000 S 447,000 $352,000 $ 799,000
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Table V-8 (continued)

RNo. Name

Costs (dollars)

Annual
Operation
and
Maintenance

Amortized

Description Capital Capital®

4. Reevaluated
Channelization with
Riprap and Turf
Lining and Detention
Storage at Army
Reserve Property

o

a0

Subtotal

. Dikes and Floodwalls

. Sediment Removal® -

Total

Key Considerations

Positive

Negative

Channel Modification
Bridge Replacement
and Modification

$ 2.780,000 $ 13,000
3,310,000

230,000
3,830,000

4,000
Detention Basin 84,000
Channel Regrading and
Resodding Due to

Erosion -- 160,000

20.000

$10,150,000 $ 644,000 $281.000

S 925,000

o Provides best
available option
for maintenance of
aquatic life

=]

o

o

(-]

o

High and variable
maintenance cost
Severe erosion of
banks during major
storm events
Inconsistent with
Wisconsin Dept. of
Natural Resources
Milwaukee River Prior-
ity Watershed Program
Sediment has negative
impact on downstream
aquatic life

Requires acquiring
land from Army Reserve
for upstream detention
basin

Requires steep channel
side slopes

Regulatory approval is
not assured due to
erosion problem

Costs for downstream
sediment removal could
be high if material to
be removed is classi-
fied as hazardous

Reevaluated
Channelization with
Riprap and Turf
Lining and No Deten-
tion Storage with
Floodproofing

w

a.
b.

Channel Modification
Bridge Replacement
and Modification
Dikes and Floodwalls
Floodproofing of up
to 112 houses®

S 2,780,000 $ 13,000

3,310,000

270,000 4,000

670,000

. Channel Regrading

and Resodding Due to
Erosion®
Sediment Removal®

290,000
35,000

Subtotal $ 7.030.000 $ 446,000 $ 342,000

$ 788,000

o Lowest initial
capital cost

o Provides best
available option
for maintenance of
aquatic life

(-]

o

(-]

o

High and variable
maintenance cost
Severe erosion of
banks during major
storm events
Inconsistent with
Wisconsin Dept. of
Natural Resources
Milwaukee River Prior-
ity Watershed Program
Sediment has negative
impact on downstream
aguatic life

Some yard and street
flooding will continue
to occur

Requires steep channel
side slopes

Complete voluntary
resolution of flood
problem unlikely

Does not meet system
plan objectives of
providing 2 feet of
freeboard for flood
protection

Regulatory approval is
not assured due to
erosion problem

Costs for downstream
sediment removal could
be high {f material to
be removed is classi-
fied as hazardous

8Amortized capital cost is based on an interest rate of 6 percent and a project life of 50 years.

beosts provided are an average annual amount. Costs are expected to vary annually from very low amounts to $940,000.

CCosts are based upon an assumption that materials removed can be disposed of in the confined dispossl facility. If materials are classified as

hazardous,

then costs for disposal could be increased significantly.

dcosts provided are an average annual amount. Costs expected to vary from very low amounts to $640,000.

€In order to make alternatives comparable, costs were included for floodproofing 11 homes which were within the floodplain and 101 homes which
would be located along flooded streets and could incur secondary flooding.

Source: SEWRPC
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FIGURE V-11 (continued)
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The costs assoclated with this refined plan are summarized in Table V-8. The
is about
$9,260,000 for

and $1,260,000 for bridge replacement and modification.

capital cost of the the reach estimated at

$17,570,000,

channel enclosure,

plan for subject

including $7,050,000 for channel modification,

The operation and maintenance costs for the subject reach are estimated to
approximate $11,000 per year.
subject reach is $1,125,000.

The average annual cost of the plan for the

Reevaluation of Riprap and Turf-Lined Channel Without Detention Storage

The riprap and turf-lined channel alternative reevaluated is shown graphically
on Map V-14 for the subject reach. Both upstream and downstream of the
subject reach, this alternative would be identical to the initially recom-
mended flood control plan described in the preceding sections of this chapter.
Within the subject reach, major channel modifications would be made with the
resulting channel bottom being riprap-lined to an elevation two feet above the
invert. The remainder of the channel would be turf-lined. The hydrologic and
hydraulic models developed under the Lincoln Creek flood control study were
used to develop flood flows and stages for this alternative. As shown in Table
V-9, the resulting flows are about two percent lower than those

which

for the
This

decrease results from the higher friction factor relating to the turf and

initially recommended channel was partially concrete-lined.

riprap lining.

The channel for this alternative would have a bottom width of 30 feet and side
slopes of one vertical on three horizontal between the Soo Line Railroad
(former CMSTP&P Railway) bridge and N. 35th Street. Between N. 35th Street and
a point about 350 feet downstream of N. Sherman Boulevard the channel would
have a bottom width of 30 feet and side slopes of one vertical on 2.5 horizon-
tal. Along the next 350 feet to N. Sherman Boulevard the channel would have a
bottom width of 30 feet and again have side slopes of one vertical on three
horizontal. Between N. Sherman Boulevard and W. Hampton Avenue the channel
would have a bottom with of 30 feet and side slopes of one vertical on 3.5
horizontal. The streambed profile through this 2.4-mile long reach would be
the same as for the partially concrete-lined channel described earlier under

the initially recommended plan and would provide for deepening of the channel
MAP V-14
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Table V-9

COMPARISON OF 100-YEAR RECUHHENCE INTERVAL FLOOD FLOWS (CFS)
ALONG LOWER LINCOLN CHEEK--YEAR 2000 PLANNED LAND USE

Initiaily

Recommended Plan Riprap and Riprop and
Partlally Turf-Lined Turt-tined
Concrete-Lined Channel Channel
Channel With or Without with
Without Enclosure Storage Storage
River (Alternative 1 (Alterna- Percent  (Alterna- Percent
Location Mile and 2) tive 3 & 5) Difference (native ittere
At Mouth 0.00 14,000 13,690 -2.2 12,600 -10.0
Upstream of
N. Green Say Road 0.44 13,960 13,670 -2.1 12,550 -10.1
Upstream of
Confluence with
Crestwood Creek 0.60 12,650 12,440 -1.7 11,240 -11.1
Downetroam of
W. Cameron Avenue 1.52 12,200 11,990 -1.7 10,760 -11.8
Upstreem of
N. 32nd Street 1.91 12,080 11,860 -1.8 10,660 -11.8
Downstream of
N. 35th Street 2.51 9,790 9,580 ~2.1 8,340 -14.8
Downstream of
N. Sherman Blvd. 3.02 9,430 9,250 -1.9 7,940 -15.8
At N. 46th Street
Extended a2 8,560 8,450 -1.3 6,990 ~18.3
Downstream of
N. 60th Street 4.22 5,860 5.860 0.0 4,310 ~26.4
Upstroam of
W. llampton Avenue 4,42 4,600 4,600 0.0 3.060 -33.5
Downstream of
W. villard Avenue 4.75 2,170 2,170 0.0 610 -71.9
Source: SEWRPC
-5-

érom one to six feet with an average depth of excavation of about two feet.
Under this alternative the channel would have an average depth of 19 feet. The
top width of the channel would range from 110 to 190 feet with an average
width of about 160 feet. Typical cross sections of both the existing and

proposed channel are shown on Figure V-12.

The proposed channel may be expected to fit the existing parkway lands except
for that reach between N. 37th Street and N. Sherman Boulevard, a distance of
0.39 mile. Within this reach the proposed channel would encroach on W. Con-
gress Street on both the north and the south side of the parkway by up to 14
feet,

or alternatively, would encroach about 28 feet on one or the other

requiring the closure of one of the roadways within this reach. Currently,
eight properties along the north side of the parkway and nine properties along
Thus,

the south side front upon W. Congress Street within this reach. this

alternative includes provisions for removal of eight properties, removal of
about 0.39 mile of the Congress Street roadway on the north side of the Creek,
and relocation of the utilities in and under that roadway.

this the

alternative includes

N.

In addition to the channel modifications,
replacement of the existing bridges at W, Glendale Avenue, 35th Street,
N. 37th Street, and N, Sherman Boulevard, and modification of three pedestrian

bridges and the bridges at N. 5lst Street and N. 60th Street.

This alternative would also require the construction of a total of 1500 feet
of earthen dikes with an average height of 2.0 feet and 320 feet of concrete
floodwalls with an average height of two feet. More specifically, a concrete
floodwall would be constructed along the south channel bank beginning at
N. 47th Street extended and running 320 feet upstream. From that point about
310 feet of earthen dike would be constructed,

bank.

also along the south channel
In addition, about 1,190 feet of earthen dike would be constructed along
50th Street

extended. These dikes and floodwall are intended to provide additional free-

the north channel bank between N. 47th Street extended and N.
board above the 100-year recurrence interval flood stage along this reach as
the anticipated flood stages would be at or near the top of the planned

723
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FIGURE V-12

TYPICAL CHANNEL CROSS SECTIONS
RIPRAP AND TURF-LINED CHANNEL
WITHOUT DETENTION STORAGE
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FIGURE V-12 (continued)
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The results of the hydraulic simulation modeling indicate that the channel
velocity within the subject reach during a 100-year recurrence interval event
may be expected to range from six to ten feet per second, with an average

velocity of about efght fps.  During a l0-year recurrence interval flood, the

channel velocity may be expected to range from six to nine fps, with an

average velocity of about seven fps. Design standards developed under the MMSD
flood control system plan recommend a maximum channel velocity of six fps for
a turf lining to avoid erosion of the vegetation and banks. The proposed
channel could be expected to suffer from erosion problems during minor as well
as major flood events. Because of the relatively steep gradient of the
channel through the reach concerned, velocities of flood events as low as the
one-year recurrence flood event may be expected to generate velocities high
enough to cause erosion and scour.

The costs associated with this alternative are summarized in Table V-8. The
capital cost of this alternative within the subject reach is estimated at
about $7,050,000, including $2,450,000 for channel modification, $3,310,000
and $240,000 for dikes and floodwalls,

$600,000 for removal of seven houses and one apartment building, and $450,000

for bridge replacement and modification,
for urility relocation. The operation and maintenance costs for the subjeét
of which $338,000 would

be for turf replacement and regrading to restore eroded banks following storm

reach are estimated to approximate $352,000 per year,

events resulting in scouring channel flow velocities and for sediment removal.

The average annual cost of this alternative is $799,000.

Reevaluated Riprap and Turf-Lined Channel With Detention Storage

The riprap and turf-lined channel alternative with detention storage is shown

graphically on Map V-15 for the subject reach. This alternative is similar to

that described above except for the addition of floodwater storage along Upper

Lincoln Creek, upstream from the subject reach. Two hydrologic simulations

were made for the evaluation of this alternative. The first simulation assumed

an on-stream floodwater detention basin located on the U.S. Army Reserve

property upstream of W. Silver Spring Drive. The second simulation assumed

"maximum floodwater storage” and included detention basins at the Brynwood

Country Club; upstream of W. Green Tree Road; at the Havenwoods Environmental

MAP V-15
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Awareness Center; and at the Army Reserve property. Both simulations produced
essentially the same flood flows along Lower Lincoln Creek, indicating cthat
the three additional detention basins upstream of the Army Reserve property
would not have a significant impact on downstream flood flows and stages.
Therefore, the construction of only one detention basin at the Army Reserve
property is recommended to be included under this alternative. As shown in
Table V-9, the resulting flood flows were 10 to 72 percent lower than those
for the initially recommended partially concrete-lined channel without deten-
tion storage, with the largest decrease occurring along the reach immedilately

downstream of the detention basin.

The resulting channel for the reach between the Soo Line Railroad (former
CMSTP&P Railway) bridge and N. 35th Street would have a bottom width of 30
35ch

Street and N. 37th Street the channel would have a bottom width of 30 feet and

feet and side slopes of one vertical on three horizontal. Between N.

side slopes of one vertical on 2.5 horizontal. Between N, 37th Street and a
point about 350 downstream of N. Sherman Boulevard the channel would have a
bottom width varying from 20 to 30 feet and side slopes of one vertical on two
horizontal. Along the next 350 feet to N. Sherman Boulevard, the channel would
have a bottom width of 30 feet and would again have side slopes of one verti-
cal on three horizontal. Between N. Sherman Boulevard and N. 5lst Street the
channel would have a bottom width of 30 feet and side slopes of one vertical
on 3.5 horizontal. Finally, between N. 5lst Street and W. Hampton Avenue the
proposed channel would have a bottom width of 30 feet and side slopes of ome
vertical on three horizontal. Within this 2.4-mile long reach the proposed
channel bottom would be lined with riprap to an elevation which is two feet
above the proposed invert, with the remainder of the channel being turf-lined.

The proposed streambed profile would be the same as for the partially concrete-
lined chamnel described under the initially recommended plan and provides for
deepening the channel from one to six feet with an average depth of excavation
of about two feet.

19 feet.

The proposed channel would have an average depth of about
The top width of the channel would range from 110 to 190 feet with an
average width of about 150 feet. Typical cross sections of both the existing

and proposed channels are shown on Figure V-13.

.8-
In addition to the channel modifications, this alternative would include the
replacement of the existing bridges at W. Glendale Avenue, N,
and N.

35th Street, N.

37th Street, Sherman Boulevard, and modification of three pedestrian

bridges and the bridges at N. 5lst Street and N. 60th Street.

This alternative would also require the construction of a total of 1,160 feet
of earthen dikes with an average height of 2.0 feet and 320 feet of concrete
floodwall with an average height of two feet. More specifically, a concrete
floodwall would be constructed along the south channel bank beginning at
N. 47th Street exténded and running 320 feet upstream. From that point about
In
addition, about 850 feet of earthen dike would be constructed along the north

47th Street extended and N,

310 feet of earthen dike would be constructed, also along the south bank.
channel bank between N. 49th Street extended.
These dikes and floodwall are intended only to provide additional freeboard
above the 100-year recurrence interval flood stage along this reach as the

anticipated flood stages would be at or near the top of the planned channel.

Finally, this alternative includes the construction of a 280 acre-foot deten-
tion basin along Upper Lincoln Creek within the U.S. Army Reserve property as
shown on Map V-16. The proposed basin would have an overall depth of 10 feet
and at maximum storage volume would cover 28 acres in area. An additional
approximately five acres might be required for access and fencing. Outflow
from the basin would be controlled by a six-foot diameter circular concrete
pipe.

The proposed channel between the Soo Line Railroad bridge and W. Hampton
Avenue may be expected to fit within the existing parkway lands and should not
encroach on the W. Congress Street roadways. The results of the hydraulic
analysis indicate that the channel velocity within this reach during a 100-
year recurrence interval event would range from five to eleven feet per
second, with an average velocity of about seven fps. During a 10-year recur-
rence interval flood event, the channel velocity would range from five to ten
fps, with the average velocity of approximately seven fps. Therefore, severe
erosion and scour problems could be expected to occur along this channel reach

during major flood events. For an approximately 700-foot-long reach between
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river miles 2.80 and 2.93, the planned channel would extend to within about
five feet of W. Congress Street. In order to avoid undercutting of the
channel embankment and possible collapse of portions of W. Congress Street, it
may be necessary to install steel sheet piles along W. Congress Street and the
costs to include an allowance for such sheeting. The need for these steel
piles would be determined based on additional geotechnical analysis of the
proposed channels.

The costs associated with this alternative are summarized in Table V-8. The
estimated capital cost of this alternative for the subject channel reach would
be $10,150,000; $2,780,000 for channel modification, $3,310,000 for bridge
replacement $230,000 for dikes and floodwalls,

$3,830,000 for detention storage. The operation and maintenance costs for the

and modification, and
subject reach are estimated to approximate $281,000 per year, of which about
$180,000 would be for channel revegetation, regrading, and restoration follow-
ing storm events which result in scouring velocities and for sediment removal.

The average annual cost of this alternative is $925,000.

Reevaluated Riprap and Turf-Lined Channel without Detention

Storage Using Confined Channel Cross Section
Under this

riprap and turf-lined channel alternative, the channel cross
section would be the same as under the previously discussed alternative which
inciuded detention. However, no detention would be provided upstream. The
same bridge replacements included under the previous alternative would also be
constructed.

This alternative would also include earthen dikes and floodwalls, including
320 feet of concrete floodwalls along the south channel bank with an average
height of four feet beginning at N. 47th Street extended. From that point
about 310 feet of earthen dike with an average height of 3.5 feet would be
constructed. In addition, about 1,190 feet of earthen dike with an average
height of 3.5 feet would be constructed along the north channel bank between
N. 47th Street extended and N. 50th Street extended. These dikes and flood-
wall are intended to eliminate overland flooding along this reach during a

100-year recurrence interval flood under planned land use conditions.

-10-

For an approximately 700-foot-long reach between river miles 2.80 and 2.93,
the planned channel would extend to within about five feet of W. Congress
Street. In order to avoid undercutting of the channel embankment and possible
collapse of portions of W. Congress Street, it may be necessary to install
sheet piles along W. Congress Street and the costs to include an allowance for
such sheeting. The need for these steel piles would be determined based on
additional geotechnical analysis of the proposed channels.

Under this alternative, the flood flows would not be confined to the channel
as shown on Map V-17. Parkway lands and yards would continue to be flooded
along a 0.2-mile reach of Lincoln Creek and along a 0.5-mile reach of a
tributary located along N. 47th Street. This alternative also includes the
floodproofing of 112 structures which may be expected to be within the flood
hazard area. Of this total, 1l may be expected to experience direct overland
flooding and 101 structures may be expected to experience secondary flooding
through foundation drains and sanitary sewer backups.

The costs associated with this alternative are summarized in Table V-8. The
estimated capital cost of this alternative for the subject channel reach would
be $7,030,000; $2,780,000 for channel modification, $3,310,000 for bridge
replacement and modification, $270,000 for dikes and floodwalls, and $670,000
for structure floodproofing. The operation and maintenance costs for the
subject reach are estimated to approximate $342,000 per year, of which about
$325,000 would be for channel revegetation, regrading, and restoration follow-
ing storm events which result in scouring velocities and for sediment removal.

The average annual cost of this alternative is $788,000

Evaluation of Alternatives

The costs of the channel improvements under the initially recommended alterna-
tive providing for a partial concrete lining, the reevaluated alternative
providing for riprap and turf lining with no detention, and for the reevalu-
ated alternative with no detention storage and with floodproofing are all
approximately equal,

$799,000.

with average annual costs ranging from $788,000 to
The cost of the reevaluated alternative with a turf-lined channel

and detention storage may be expected to be about 20 percent higher than these
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three alternatives, with an average annual cost of about $925,000. The channel
enclosure alternative may be expected to be about 40 percent more costly than
the three channel improvement alternatives without detention storage, with an
average annual cost of $1,125,000.

In terms of downstream impacts and appearance, the alternative providing for
upstream detention at the Army Reserve site is the most favorable in that it
does not include even a partial concrete lining and has the least adverse
impact on downstream flows and stages. About 33 acres of land on the Army
Reserve site would have to be secured, however, for a flood control detention
basin. The detention basin site could be used for other purposes during
.periods of dry weather. The three alternatives providing for no concrete
lining are more favorable to the maintenance of local aquatic life habitat
than the lined channel alternatives. These alternatives may be expected to
have a negative impact on downstream water quality--and fish life--due to the
erosion and resulting downstream sedimentation expected. Sediment would be
discharged to Lincoln Creek and during severe storm events, would be carried
to the Milwaukee River and the downstream empoundments and the Milwaukee
harbor estuary. The construction of channels which may be expected to experi-
ence serious erosion problems would be inconsistent with the purpose and
objectives of the Milwaukee River Priority Watershed Program which seeks to
reduce erosion in the watershed and which would provide funding for streambank
stabilization projects. The plan providing for partial concrete lining and
channel enclosure would have the advantage of creating an open space area of
about nine acres in extent above the enclosure that could be landscaped and
i;proved for park and recreation use.

In terms of implementability, the reevaluated alternative without detention
would require vacating about 0.39 mile of Congress Street and the removal of
eight structures, a serious disadvantage. The alternative providing for
riprap and turf lining with floodproofing, by relying on individual actions of
private property owners would probably not be fully implemented, leaving a
residual flood problem. Approval of regulatory agencies is not assured for the
channel enclosure portion under the enclosure alternative nor under the three

riprap and turf-lined alternatives due to the attendant erosion problems. The
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reevaluated alternative with detention would require use of the Army Reserve

site.

All three of the reevaluated alternatives providing for riprap and turf lining
would have high continuing through variable costs for channel maintenance.
Such maintenance is labor-intensive and may be expected to become more costly
over time. 1In addition, this maintenance work may be expected to entail
repeated vehicular and equipment activity along the channel similar to con-

struction work as the channel maintenance work is carried out.

The initially recommended partially-lined alternative and the two riprap-
turf-lined alternatives which are confined to the existing right-of-way limits
have relatively steep side slopes resulting in more difficult maintenance and

possible public safety problems.
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Appendix I-2

EVALUATION OF ADDITIONAL ALTERNATIVES FOR THE EDGERTON CHANNEL
PORTION OF THE WILSON PARK CREEK SUBWATERSHED: JUNE 19, 1990
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June 29, 1990

Mr. Wallace White

Executive Director

Milwaukee Metropolitan Sewerage District
260 W. Seeboth Street
P.0. Box 3049
Milwaukee, Wisconsin 53201-3049
Dear Mr. White:

In accordance with the terms of the letter agreement entered into on
March 9, 1990, between the Milwaukee Metropolitan Sewerage District and this
Commission, the Commission staff has prepared descriptions and evaluations of
additional alternative flood control and stormwater drainage plans for the
reach of Wilson Park Creek known locally as the Edgerton Channel in the City
of Cudahy. This work represents an extension of the work carried out under
the District's stormwater drainage and flood control planning program. This
letter report is intended to document the findings of the evaluations of the
additional alternatives considered.

STUDY AREA DESCRIPTION

The study area defined for the evaluations includes the entire drainage area
tributary to the Edgerton Channel as that channel crosses under the Chicago &
North Western Transportation Company railway just upstream of General Mitchell
International Airport. The boundaries of this 540-acre drainage area and the
boundaries of the seven subbasins identified within the drainage area are
shown on the map attached hereto as Exhibit A. With minor refinements made to
reflect the topographic information contained on the new large-scale topo-
graphic maps prepared by the Milwaukee Metropolitan Sewerage District in 1989,
the study area is the same study area considered in the previous evaluations
of alternatives conducted under the District’s stormwater drainage and flood
control program and under the Kinnickinnic River watershed study as documented

in SEWRPC Planning Report No. 32, A Comprehensive Plan for the Kinnickinnie

River Watershed.

The study area is drained by the Edgerton Channel which flows from just
upstream of S. Whitnall Avenue to a drop structure on the General Mitchell
International Airport property just west of the Chicago & North Western
Transportation Company railway. From that point, the stream flows north and
west in a concrete-lined channel and then in a channel enclosure through the
airport property.
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BASIC ASSUMPTIONS

The alternative analyses carried out under this planning effort were based
upon the following assumptions:

1. That the study area will be essentially fully developed for urban
uses, with the exception of the existing wetland areas. New urban
development was assumed to be primarily industrial, as reflected by
the current City zoning, as shown on the map attached hereto as
Exhibit B.

2. That the street layout proposed on the legally adopted Official Maps
for the City of Cudahy will be developed. The Official Map calls for
the connections of S. Delaware Avenue, S. Illinois Avenue, and S. Ver-
mont Avenue across the Edgerton Channel; the extension of E. Edgerton
Avenue east to S. Whitnall Avenue and west to S. Pennsylvania Avenue;
and the extension of S. Barland Avenue north to E. Edgerton Avenue
extended.

ALTERNATIVE PLANS

Eight alternative drainage and flood control plans were considered as agreed-
upon in the interagency meetings cencerning this matter held on February 14
and 16, 1989, and attended by representatives of the City of Cudahy, Milwaukee
Metropolitan Sewerage District, the Wisconsin Department of Natural Resources,
and the Southeastern Wisconsin Regional Planning Commission. In addition, a
variation of two of the eight alternatives was also considered based upon
comments made at an interagency project status review meeting held on April 17,
1990. Thus, in total, ten alternative plans were evaluated. Because of the
inter-relationship between the stormwater drainage system and the flood
control system in the study area, each alternative flood coutrol system plan
includes a stormwater drainage system component. The costs of the stormwater
drainage components are presented separately. Costs are included for street
channel crossings in locations where existing or planned channels are to be
crossed by planned streets as described above.

Each alternative is briefly described below. A summary of the costs and a
description of selected characteristics of each of the ten flood control and
stormwater drainage systems is set forth in Table 1. The local costs for
stormwater drainage and planned local roadway channel crossings under each of
the alternatives, are set forth in Table 2. The flood control system plan and
local stormwater drainage system and channel crossing costs, as well as
non-economic considerations associated with each of the nine alternatives
considered, are set forth in Table 3.

Alternative No. 1--Combination of Detention
Storage and Structure Floodproofing

Alternative Plan No. 1 would provide for the construction of a detention
storage facility to be located on the Edgerton Channel immediately upstream of
§. Whitnall Avenue, as shown on the map attached hereto as Exhibit C. An

___________..______________I_____________________
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The study area in 1985 included about 320 acres of developed land, of which
about 125 acres were in residential uses and about 195 acres were in indus-
trial, commercial, and transportation uses. The remaining 220 acres of land

in the study area were in open space uses, including about 18 acres of wetland.

As a part of the work herein being reported on, the wetland areas in the study
area, as shown on Exhibit B, were delineated in the field since these areas
could impact on the flood control alternatives being considered. The wetland
area located east of S. Whitnall Avenue had been mapped on the State wetland
inventory as an area having a size of about six acres. The field inventory
indicated that the wetland actually covers about 11 acres. About three acres
of previously unmapped wetland were identified in the field between S. Whit-
nall Avenue and S. Barland Avenue extended. A third wetland area of about
four acres located north of the Edgerton Chanmel and west of S, Delaware
Street extended was identified as being essentially identical to that shown on
the State wetland inventory. Other existing land use features of special
consideration include two abandoned landfills, the location and areal extent
of which are shown on Exhibit B,

DRAINAGE AND FLOOD CONTROL PROBLEMS

Relatively severe flooding problems occur within the study area as documented
in the District stormwater drainage and flood control system plan and in the
Kinnickinnic River watershed plan. Currently, there are approximately 38
homes located within the 100-year recurrence interval flood hazard area, as
that area has been delineated on the basis of planned land use and existing
channel conditions. These homes may be expected to experience basement and
firsc floor flooding under a major runoff event. An additional approximately
78 homes may be expected to incur basement flooding from sanitary sewer
backups and clear water infiltration under a major runoff event. The average
annual flood damages are estimated to total about $212,000, with a 100-year
recurrence interval flood expected to cause damages totaling about $800,000,

In addition to the identified flooding problems, there are stormwater drainage
problems which should also be specifically considered in any evaluation of
alternatives. Areas in the vicinity of the intersection of S. Barland Avenue,
S. Whitnall Avenue, and S. Nicholson Avenue, including the roadway intersec-
tion itself, are reported by the City Engineer to be subject to periodic
flooding due to an inadequate drainage system. As a solution to that problem,
the City has planned the construction of an additional storm sewer southerly
from this intersection along S. Nicholson Avenue to the Edgerton Channel
Construction of this sewer has been deferred until the Edgerton Channel
improvement has been completed, which improvement was envisioned by the City
to provide a lower outlet for the storm sewer than currently exists. In
addition, storm sewers draining the residential areas located both to the
north and south of the Edgerton Channel have been constructed with outlet
inverts below the current channel bottom at five locations in anticipation of
a lower channel bottom in the future. These outfalls are located at the
intersection of the Edgerton Channel with S. Vermont Avenue, $. Illinois
Avenue (2), S§. Vermont Avenue, and S. Nicholson Avenue.
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earthen embankment approximately 2,160 feet in length and varying in height
from two to 13 feet would be constructed immediately east of, and parallel to,
S. Whitnall Avenue and along the north side of the detention facility  The
detention facility would have a capacity of about 50 acre-feet and would have
a surface area of about 10 acres under a 100-year recurrence interval flood
event. The bottom of the storage facility would be formed by the existing
land surface, with a low point at about elevation 678.0 feet above National
Geodetic Vertical Datum (NGVD). The storage facility would receive runoff
from about 134 acres, or about 25 percent of the study area as shown on
Exhibit C. This detention alternative would reduce, but not eliminate, flood
damages along the downstream reaches of the Edgerton Channel. Thus, in
addition to the storage facility, it would be necessary to floodproof 80
structures to fully resolve the flooding problems. The stormwater drainage
system designed to convey stormwater to the storage facility is also shown on
Exhibit C.

The estimated capital costs of the flood control plan elements of this alter-
native would be $1,539,000, with an average annual operating cost of $23,800.
As shown in Table 1, the cost of the average annual flood abatement benefits
is about $212,000, resulting in a benefit-cost ratio of about 1.75. The
capital cost for the associated local stormwater drainage and future channel
crossings is estimated to be $844,000.

Alternative No. 2--Combination of Enhanced Detention
Storage and Structure Floodproofing

Alternative Plan No. 2 is similar to Alternative Plan No. 1. It would also
provide for the construction of a detention storage facility to be located on
the Edgerton Channel immediately upstream of S$. Whitnall Avenue, as shown on
the map attached hereto as Exhibit D. An earthen embankment approximately
1,200 feet in length and varying in height from one to nine feet would be
constructed immediately east of, and parallel to, $. Whitnall Avenue. Under
this alternative, the capacity of the storage facility would be increased over
that which can be obtained by maintaining the existing topography, with the
storage area being excavated to a bottom elevation of approximately 678.0 feet
NGVD with three on one side slopes around the perimeter. The facility would
have about 74 acre-feet of storage capacity and would have a surface area of
about 17 acres under 100-year recurrence interval event. The storage facility
would receive runoff from about 198 acres, or about 37 percent of the study
area. This is 64 acres larger than the area directed to the detention facil-
ity under Alternative No 1. The 64 acres include the area generally between
S. Whitnall Avenue and 5. Meyer Place north of the intersection of S. Whitnall
Avenue, 8. Barland Avenue, and S. Nicholson Avenue. This area and the associ-
ated changes in the storm sewer system are shown on Exhibit D. This detention
alternative would reduce, but not eliminate, flood damages along the reach of
Edgerton Channel concerned. Thus, in addition to the storage capacity, it
would be necessary to floodproof 63 structures to fully resolve the flooding
problems. The stormwater drainage system designed to convey stormwater to the
storage facility is also shown on Exhibit D.
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Table 1

COST ESTIMATES FOR ALTERNATIVE FLOOD CONTROL PLANS FOR
EDGERTON CHANNEL IN THE CITY OF CUDAHY

Annual
Operation Total Benefit-
Amortized® and Annual Annual Cost
No. Name Description Capital Cepital Maintenance Cost Benefits Ratio
1. Combinstion of a. Storage Facility $ 792,000
Detention Storage b. Structure Ploodproo[lngb 747,000
and Structure
floodproofing
Total $1,539,000 $ 97,600 $23,800 $121,400 $212,000¢ 1.75
2. Combination of a. Storage Facllity 2,108,000
Enhanced Detention b. Structure Floodproo“ngd 664,000
Storage and Structure
Floodproofing
Total $2,772,000 $175,800 $63,000 $238,800 $212,000¢ 0.89
3. Maximum Detention a. Storaege Facility 2,268,000
Storage
Total $2,268,000 $143,800 $68,000 $211,800 $212,000c 1.00
4, Combination of a. Channel Modification 281,000
Channe) Modification and b. Channel Enclosure 1.058,000
Channej Enclosure ¢. Bridge and Road 937,000
Replacements®
Total $2,276,000 $144,300 $ 1,900 $146,200 $212,000¢ 1.45
5.. Combination of a. Storage Facility 2,268,000
Maximum Detention b. Channe! Modificattons 124,000
Storage and Channel c. Bridge and Road -~ .
Modification Heplacementsf
Total $2,392,000 $151,700 $68,600 $220,300 $212.000° 0.96
6. Combination of a. Diverslon Channel S 526,000
Diversion Channel b. Channel Modification 241,000
and Channel c. Bridge Rcplacement8 925,000
Modiftcation d. New Bridgeh 163,000
Total $1,855,000 $117,600 $ 2,000 $119,600  $212,000° 1.77
6a Combination of Diversion a. Diversion Channel 526,000
Channel, Channel Modifi- b. Channel Modification 241,000
cation, and Channel c. Channel Filling and 160,000
Fliting Storm Sewer Replacement
d. Bridge Replacement8 925,000
€. New Brtdgeh 163,000
Total $2,015.000 $128,000 $ 2,000 $130,000 £€212.000¢ 1.63
7. Combination of a. Storage Facility 792,000
Detention Storage, b, Diversfon Channel 366,000
Diversion Channel, c¢. Chennel Mod{fication 139,000
and Channel d. Bridge Replucementf --
Modificatfon
Total $1,297,000 $ 82,200 $25,300 $107,500 $212,000¢ 1.97
7a. Combination of Detention a. Storage Facility 792,000
Storage., Diversion b. Diversion Channel 366,000
Channel, Channel Modif{- c. Channel Modiftcation 139,000
cation, and Channel d. Channel Filling and 160,000
Filling Storm Sewer Replacement
e. Bridge Replacemenlf -~
Total $1,457,000 $ 92,400 $25,300 $117,700 $212,000¢ 1.80
8. Combination of a. Storage Facility 792,000
Detention Storage, b. Channel Modification 244,000
Channel Modification ¢. Channel Enclosure 648,000
and Channel Enclosure d. Bridge and Road 939,000
Replacements®
Total 62,623,000 $166,300 $25,700 $192,000 $212,000¢ 1.10

BAmortized capital cost is based on an interest rate of 6 percent and a project life of 50 years.

bincludes costs for floodproofing of 17 buildings within the floodplain and 63 buildings which are fmmedfately adjacent to the

floodplain and could fncur secondary flooding.

The cost for only resolving the direct flooding of the 17 butldings is $78,000.

€Includes benefits associated with resolving both direct flooding damoges of $55,000 per year and secondary flooding damages of
$157,000 per year. |

dinciudes costs for floodproofing of {5 bulldings within the floodplain and 48 buildings which are immediately adjacent to the
floodplain and could incur secondary tlooding. The cost for only resolving the direct flooding of the 15 builldings {8 $69,000.

€Includes cost for reconstructing S. Nicholson Road snd an existing frontage road over the proposed culvert, and new bridges at the
Chicago & North Western Railway and at the utflity road just upstream of the rajlway. Costs are not included for the replacement of the
S. Pennsylvania Avenue bridge stnce the bridge is being replaced for transportation purposes.

fThe only bridge replacement under this alternative t{s at S. Pennsylvania Avenue. No cost ts included for this replacement sfnce that
bridge ie to be replaced for traneportation purposes.

€Includes cost for replacement of the bridges at the Chicago & North Western Railway and at the utility road just upstream of the
railway. Costs are not included for the replacement of the S. Pennsylvania Avenue bridge since that bridge is being replaced for
transportation purposes. .

hIncludes cost for new bridges at S$. Nicholson Road and S. Whitnall Avenue.

Source: SEWP!Y



Table 2

LOCAL STORM SEWER AND ROAD CONSTRUCTION COSTS FOR
ALTERNATIVE FLOOD CONTROL PLANS FOR
THE EDGERTON CHANNEL IN THE CITY OF CUDAHY

Estimated

No. Name Component Capital Cost

1. Combination of Detention Storm Sewer Systei $ 670,000

Storage and Structure Local Road Bridges 174,000
Floodproofing

Total $ 844,000

2. Combination of Enhanced Deten- Storm Sewer System 710,000

tion Storage and Structure Local Road Bridges 174,000
Floodproofing

Total $ 884,000

3. Maximum Detention Storage Storm Sewer System 710,000

Local Road Bridges 174,000

Total $ 884,000

4, Combination of Channel Storm Sewer System 540,000

Modification and Channel Closure Local Road Crossings 15,000

Total $ 555,000

5. Combination of Maximum Detention Storm Sewer System 710,000

Storage and Channel Modification Local Road Bridges 174,000

Total $ 884,000

6. Combination of Diversion Channel Storm Sewer System 615,000

and Channel Modification Local Road Bridges 405,000

Total $1,020,000

6A. Combination of Diversion Channel, Storm Sewer System 615,000

Channel Modification, and Local Road Bridges 246,000

Channel Filling Total $ 861,000

7. Combination of Detention Storm Sewer System 835,000

° Storage, Diversion Channel, Local Road Bridges 328,000

and Channel Modification Total $1,163,000

7A. Combination of Detention Storage, Storm Sewer System 835,000

Diversion Channel, Channel Local Road Crossings 169,000

Modification, Channel Filling,

and Storm Sewer Replacement Total $1,004,000

8. Combination of Detention Storm Sewer System 670,000

Storage, Channel Modification, Local Road Crossings 15,000

and Channel Enclosure Total $ 685,000

Source: SEWRPC
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The estimated capital costs of the flood control plan elements of this alter-
native would be $2,772,000, with an average annual operating cost of $63,000.
As shown in Table 1, the cost of the average annual flood abatement benefits
is about $212,000, resulting in a benefit-cost ratio of about 0.89. The

capital cost for the associated local stormwater drainage and future channel
crossings is estimated to be $884,000. !

Alternative No. 3--Maximum Detention Storage and Structure Floodproofing

Alternative Plan No. 3 is similar to Alternative Plan No. 2. It would also
provide for the construction of a detention storage facility on the Edgerton
Channel immediately upstream of S§. Whitnall Avenue, as shown on the map
attached hereto as Exhibit E. This storage facility would be the same as that
proposed under Alternative No. 2. 1In addition, a storage facility would also
be constructed between S. Whitnall Avenue and S. Nicholson Avenue, providing
an additional 22-acre feet of storage and covering about 5.5 acres. Thus, a
total of 96 acre-feet of storage capacity would be provided under this alter-
native. The facility would include about 650 feet of earthen berm to contain
the stormwater on the west and part of the south side of the detention area.
Under this alternative, the storage facilities would receive runoff from about
260 acres, or about 48 percent of the study area. This is 62 acres larger
than the area directed to the storage facility under Alternative No. 2. The
62-acre area directed to the second detention facility is generally located
between $. Nicholson Avenue and §. Whitnall Avenue, and south of the proposed
detention facility. This area and the associated changes in the storm sewer
system are shown on Exhibit E. This detention alternative would fully elimi-
nate flood damages along the reach of Edgerton Channel concerned. The storm-
water drainage system designed to convey stormwater to the storage facilicties
is also shown on Exhibit E. S

The estimated capital costs of the flood control plan elements of this alter-
native would be $2,268,000, with an average annual operating cost of $68,000.
As shown in Table 1, the cost of the average annual flood abatement benefits
is about $212,000, resulting in a benefit-cost ratio of ahgut 1.00. The
capital cost for the associated local stormwater drainage and future channel
crossings is estimated to be $884,000. B

Alternative No. 4--Combination of Channel Modification and Channel Enclosure

Alternative Plan No. 4 would provide for channel modifications along about 0.5
mile of the stream--a 0.4-wile reach upstream of the exisciné channelization,
on the airport, and a 0.l-mile reach between S. Nicholson Avenue and S. Whit-
nall Avenue, as shown on the map attached hereto as Exhibit F. The proposed
channel would be turf lined and would have a bottom width of 10 feet with side
slopes of ome on three. The existing channel invert would be lowered from 2.0
to 4.5 feet. Upstream of the Chicago & North Western Transportation Company
railway line the channel would be realigned to accommodate local land use
proposals and existing drainage easements. Also under this alternative, 0.3
mile of the channel downstream of S. Nicholson Avenue would be enclosed in a
10-foot high by 6-foot wide reinforced concrete box culvert. The alternative
also calls for replacement of the Chicago & North Western railway bridge and
the railway service road bridge, the construction of a new bridge at the

. existing channel would vary in size from 12 to 36 inches in diameter.
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S. Pennsylvania Avenue crossing, and the replacement of pavement for §. Nichol-
son Avenue over the proposed box culvert. These improvements may be expected
to eliminate all flood damages related to this channel resulting from flood
events up to an including the 100-year recurrence interval event. The storm-
water drainage system designed to convey stormwater to the channel and channel
enclosure is also shown on Exhibit F.

The estimated capital costs of the flood control plan elements of this alter-
native would be $2,276,000, with an average annual operating cost of $1,900.
As shown in Table 1, the cost of the aversge annual flood abatement benetits
is about $212,000, resulting in a benefit-cost ratio of about 1.45. The
capital cost for the associated local stormwater drainage and future channel
crossings is estimated to be §$555,000.

Alternative No. 5--Combination of Maximum

Detention Sterage and Channel Modification

Alternative Plan No. 5 is similar to Alternative Plan No. 3 in that it pro-
vides for the construction of two stormwater storage facilities east of

S. Nicholson Avenue having a combined storage capacity of 96 acre-feet, as
shown on the map attached hereto as Exhibit G. About 260 acres, or about 48
percent of the study area, would be tributary to the storage facilities. In
addition, this alternative plan would provide for a channel realignment along
a 0.3 mile reach of the stream, between the existing railway service road
bridge and S. Delaware Avenue extended, as shown on the map attached hereto as
Exhibit G. The proposed channel would be turf lined and would have a bottom
width of four feet with side slopes of one on three. The existing channel
invert would be lowered by about 1.5 feet at the upstream end and would be
realigned to accommodate local land use proposals and existing drainage
easements. The lower channel west of Delaware Avenue would provide for a
better outlet for the storm sewers in §. Delaware Avenue and would result in
the removal of residual floodplain areas beyond the current development. This
alternative also calls for the construction of a new bridge at the S. Pennsyl-
vania Avenue crossing. These improvements may be expected to eliminate all
flood damages related to this channel resulting from flood events up to and
including the 100-year recurrence interval event. The stormwater drainage
system designed to convey stormwater to the storage facilities and the
realigned channel is also shown on Exhibit G.

The estimated capital costs of the flood control plan elements of this alter-
native would be $2,392,000, with an average annual operating cost of about
$68,600. As shown in Table 1, the cost of the average annual flood abatement
benefits is about $212,000, resulting in a benefit-cost ratio of about 0.96.
The capital cost for the associated local stormwater drainage and future
channel crossings is estimated to be §$884,000.

Alternative No. 6--Combination of Diversion Channel and_Channel Modification

Alternative Plan No. 6 would provide for channel modification along about a
0.4-mile reach of the stream upstream of the existing channelization on the
airport, as shown on the map attached hereto as Exhibit H. Between the

existing airport channelization and Pennsylvania Avenue, the proposed channel
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would be turf lined and would have a bottom width of 10 feet with side slopes
of one on three. The existing channel invert would be lowered from 2.0 to 4.5
feet. Upstream of S. Pennsylvania Avenue the proposed channel would be turf
lined and have a bottom width of 4 feet with side slopes of one on three. The
channel would be lowered by one to two feet. Upstream of the Chicago & North
Western Transportation Company railway line the channel would be realigned to
accommodate local land use proposals and existing drainage easements. Also
under this alternative, a new approximately 0.6 mile long diversion channel
would be constructed between S. Whitnall Avenue and S. Pennsylvania Avenue in
a corridor south of S. Edgerton Avenue. The diversion channel would have a
20-foot bottom width, average depth of about five feet, and side slopes of one
on three. This alternative also calls for replacement of the Chicago & North
Western railway bridge and the railway service road bridge, as well as the
construction of new bridges at S. Pennsylvania Avenue, S. Nicholson Avenue,
and S. Whitnall Avenue crossings. These improvements may be expected to
eliminate all flood damages related to this channel resulting from flood
events up to an including the 100-year recurrence interval event. The storm-
water drainage system designed to convey stormwater to the channel modifica-
tion and new diversion channel is also shown on Exhibit H.

The estimated capital costs of the flood control plan elements of this alter-
native would be $1,855,000, with an average annual operating cost of $2,000.
As shown in Table 1, the cost of the average annual flood abatement benefits
is about $212,000, resulting in a benefit-cost ratio of about 1.77. The
capital cost for the associated local stormwater drainage and future channel
crossings is estimated to be $1,020,000.

Alternative No. 6A--Combination Diversion Channel
Channel Modification, and Channel Filling

Alternative Plan No. 6A is the same as Alternative Plan No 6 except that the
existing 0.3 mile channel downstream of Nicholson Avenue would be filled with
a storm sewer laid below the channel bottom to collect local drainage cur-
rently discharged to the channel. This new storm sewer to be laid along the
The
stormwater drainage system designed to convey stormwater to the diversion
channel and modified channel is also generally the same as shown for Alterma-
tive Plan No. 6 shown on Exhibit H.

The estimated capital costs of the flood control plan elements of this alter-
native would be $2,015,000, with an average annual operating cost of $2,000.
As shown in Table 1, the cost of the average annual flood abatement benefits
is about $212,000, resulting in a benefit-cost ratio of about 1.63. The
capital cost for the associated local stormwater drainage and future channel
crossings is estimated to be $861,000.

Alternative No. 7--Detention Storage, Diversion
Channel, and Channel Modification

Lhannel, ancd Lhanne. Moc1lcatlon

Alternative Plan No. 7 represents a combination of components from Alternative
No. 1 and Alternative No. 6. As shown on the map attached hereto as Exhibit I,
a detention storage facility would be constructed east of S. Whitnall Avenue
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as in Alternative No. 1. The facility would have a capacity of about 50
acre-feet of storage and would have a surface area of about 10 acres under a
100-year recurrence interval event. About 134 acres of the study area would
be tributary to the storage facility. In additien, a diversion channel would
be constructed from S. Nicholson Avenue to S$. Pennsylvania Avenue in an
alignment south of Edgerton Avenue. This channel would have a 20-foot bottom
width and have an average depth of about five feet with one on three side
slopes. In addition, the channel between the rallway service road bridge and
S. Delaware Avenue would be modified and realigned to accommodate local land
use proposals and existing drainage easements. This channel would have a
bottom width of four feet and with side slopes of one one three. The channel
would be lowered from one to two feet. This alternative also calls for the
replacement of the S. Pennsylvania Avenue bridge. The stormwater drainage
system designed to convey stormwater to the storage facility, channel modifi-
cation, and bypass channel is also shown on Exhibit I

The estimated capital costs of the flood control plan elements of this alter-
native would be $1,297,000, with an average annual operating cost of $25,300,
As shown in Table 1, the cost of the average annual flood abatement benefits
is about $212,000, resulting in a benefit-cost ratio of about 1.97. The
capital cost for the associated local stormwater drainage and future chanmel
crossings is estimated to be $1,163,000,

Alternative No. 7A--Combination Detention Storage, Diversion
Channel, Channel Modification, and Channel Filling

Alternative Plan No. 7A is the same as Alternative Plan No. 7, except that the
existing 0.3-mile channel downstream of Nicholson Avenue would be filled with
a storm sewer laid below the channel bottom to collect local drainage cur-
rently discharged to the channel. This new storm sewer to be laid along the
existing channel would vary in size from 12 to 36 inches in diameter. The
stormwater drainage system designed to convey stormwater to the storage
facility, diversion channel, and modified channel is also generally the same
as shown for Alternative Plan No. 7 shown on Exhibit I.

The estimated capital costs of the flood control plan elements of this alter-
native would be §1,457,000, with an average annual operating cost of $25,300.
As shown in Table 1, the cost of the average annual flood abatement benefits
is about $212,000, resulting in a benefit-cost ratio of about 1.80. The
capital cost for the associated local stormwater drainage and future channel
crossings is estimated to be $1,004,000.

Alternative No. 8--Combination of Detention Storage,

Channel Modification, and Channel Enclosure

Alternative Plan No. 8 1s similar to Alternative No. &, with the inclusion of
the same detention storage facility included in Alternative No. 1. The
storage facility would be located east of S§. Whitnall Avenue and provide about
50 acre-feet of storage on a 10-acre site. In addition, this alternative
provides for channel modifications along about 0.5 mile of the stream--a
0.4-mile reach upstream of the existing channelization on the airport, and a
0.l-mile reach between S. Nicholson Avenue and S. Whitnall Avenue, as shown on
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the map attached hereto as Exhibit J. The proposed channel would be turf
lined and would have a bottom width of four feet with side slopes of one on
three. The existing channel invert would be lowered from 2.0 to 4.5 feet.
Upstream of the Chicago & North Western Transportation Company railway line
the channel would be realigned to accommodate local land use proposals and
existing drainage easements. Also under this alternative, 0.3 mile of the
channel downstream of S. Nicholson Avenue would be enclosed in a 6-foot high
by 6-foot wide reinforced concrete box culvert. The alternative also calls
for replacement of the Chicago & North Western railway bridge and the railway
service road bridge, the construction of a new bridge at the Pemnsylvania
Avenue crossing, and the replacement of pavement for S. Nicholson Avenue over
the proposed box culvert. These improvements may be expected to eliminate all
flood damages related to this channel resulting from flood events up to an
including the 100-year recurrence interval event. The stormwater drainage
system designed to convey stormwater to the storage facilities, channel, and
channel enclosure is also shown on Exhibit J.

The estimated capital costs of the flood control plan elements of this alter-
native would be $2,623,000, with an average annual operating cost of $25,700.
As shown in Table 1, the cost of the average annual flood abatement benefits
is about $212,000, resulting in a benefit-cost ratio of about 1.10. The
capital cost for the associated local stormwater drainage and future channel
crossings is estimated to be $685,000.

COMPARISON OF ALTERNATIVE PLANS

The alternative plans were compared with respect to cost, implementability,
development restrictions, water quality impacts, local utility and bridge cost
construction impacts, and open space aesthetic and safety considerations. The
costs and non-monetary considerations are listed in Table 3.

Costs

Review of Table 3 indicates that the total capital cost of Alternative Nos. 1,
7, and 7A are nearly the same and are the lowest capital cost alternatives.
When considering both capital cost and operation and maintenance cost, as
indicated in Table 3 by the total annual cost including the amortized capital
cost, Alternative Nos. 1, 4, 6, 6A, 7, and 7A all have about the same total
annual cost of from $140,000 per year to $150,000, all lower than the other
alternatives. These costs include both the direct flood control plan cost as
well as local storm sewer and bridge costs.

Implementabilicy

Alternative Nos. 1 and 2 require significant floodproofing of private property
Because such floodproofing would be voluntary, complete implementation of
these two alternatives is unlikely and therefore there would likely be signif-
icant residual flooding problems remaining if these alternatives were selected
All of the alternatives except Alternative No. 4 require the purchase, or
obtaining easements of land not currently under public ownership for implemen-
tation, in some cases, for detention storage sites and other cases for the
construction of a diversion channel. Thus, these alternatives may be more
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difficult to implement than Alternative No. 4 which would be constructed
entirely on current public rights-of-way.

Development Restrictions

To varying degrees, all of the alternatives except Alternative No. 4, have
some limitations on development potential within the area. In Alternative
Nos. 1, 2, 3, 5, 7, 7A, and B, land wust be obtained for detention storage.
In the case of Alternative Nos. 1, 7, 7A, and 8, the detention storage repre-
sents an area, most of which is currently designated as wetland and, therefore,
has restricted development potential im any case. In total about 12 acres of
land would be used for the detention storage site, including buffer areas. Of
this total, about 10 acres is currently classified as wetland. Under Alterna-
tive Nos. 2, 3, and 5, larger areas are required for the detention storage
representing additional potential loss of developable land. Under Alternative
No. 2, about 18 acres are required, of which 11 acres are currently wetland.
Under Alternative Nos. 3 and 5, about 24 acres are required for the storage
facility, of which about 14 acres are currently classified as wetland. Under
Alternative Nos. 6, 6A, 7, and 7A, the construction of a diversion channel
would be required in the corridor south of E. Edgerton Avenue. This diversion
channel would have a top width of about 60 to 75 feet and would result in the
loss of some developable land south of Edgerton Avenue and in addition, west
of S. Delaware Avenue as the diversion channel flows northwesterly to the
existing channel. Under these alternatives, about 8 to 10 acres of land, none
of which is classified as wetland, would be unavailable for development due to
the construction of the diversion channel. In addition, under Alternative 7
and 7A, about 12 acres would be used for the detention storage site, of which
about 10 acres are currently classified as wetland. Thus, with regard to
developable land restriction considerations, Alternative No. 4 is the most
favorable.

Under Alternative Plan Nos. 6, 6A&, 7, and 7A, a diversion channel would be
constructed in the open area south of E. Edgerton Avenue. Such construction
through a largely undeveloped area offers flexibility in defining the location
and configuration of the channel and can serve to reduce construction costs
when compared to retrofitting such a channel or other facilities in developed
areas. It would be possible to design the diversion channel as part of a
greenway which could provide a desirable open space amenity for the planned
residential and industrial land uses envisioned in the area south of E.
Edgerton Avenue.

Water Quality Impacts

The water quality impacts associated with all alternatives providing for
detention storage are more favorable than the alternatives without detention
storage. The detention facilities could be designed to provide for a perma-
nent wet pond thereby potentially having significant reduction in pollutants
and positive water quality impacts downstream. The alternatives without
detention storage would generally be similar to each other in terms of water
quality impacts, with there being no significant enhancement of the water
quality under those alternatives. In this regard, consideration should be
given to the fact that the downstream channel is now largely lined with
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concrete or enclosed in a structure. The maintenance of the existing wetland
areas and perhaps enhancement of the existing wetland areas could provide some
water quality benefits under any of the alternatives being considered.

Local Utility and Bridge Considerations

As noted in Tables 2 and 3, the local bridge and utility costs are lowest
under Alternative Nos, 4 and 8. Local stormwater drainage problems do exist
in part because of the lack of depth in the existing Edgerton Channel. These
problems would generally be resolved under Alternative Nos. 4, and 6A. In
addition, these problems would be at least partially resolved under Alterna-
tive Nos. 6 and 7.

Open Space, Aesthetics, and Hazards

Field inspection of the subject area indicates that the existing channel
located between S. Nicholson Avenue and S. Delaware Avenue 1s unsightly,
unsafe, and has tended to collect trash. Because of the restrictions between
the residential structures on each side of the channel, the chamnnel area
itself appears to be used as a yard area. In addition, the City reports that
there is a rat problem in the channel and in the wetland area east of S.
Nicholson Avenue. The rat problem requires regular bating. Thus, it would
appear that the best alternatives in this regard would be Alternative Nos. 4,
6A, and 7A, which would enclose or fill the channel.

Storage Considerations

Under Alternative Nos. 1, 2, 3, 5, 7, 7A, and 8, storage facilities are
envisioned for flood control purposes. Under these alternatives, multiple
uses of the storage facilities for water quality and aesthetic purposes are
possible. As noted previously, storage would be provided under the other
alternative plans for water quality management purposes only.

Should a storage component be included in the selected plan, careful consider-
ation should be given to the type of storage facilities to be provided.
Typically, storage facilities can be categorized as detention or retention.
Detention storage facilities provide for the temporary storage of stormwater
accompanied by controlled release. Dry detention facilities normally drain
completely between runoff events. Wet detention facilities temporarily store
floodwaters on top of a permanent pool of water used for other purposes.
Retention storage facilities provide for the long-term storage of stormwater
without full release to the surface water drainage system. Stormwater reten-
tion and wet detention basins with normal water levels at the water table
elevation can provide significant reductions in nonpoint source pollutant
loadings to the downstream watercourses and if carefully designed, can provide
an aesthetically pleasing amenity.

In wet detention and retention basins, pollutants are removed through both
sedimentation of particulates and biological assimilation of dissolved nutri-
ents. In dry detention basins particulates are removed through sedimentation.
Both retention basins and wet detention basins require careful maintenance in
order to function properly as nonpoint source pollution control measures.



Table 3

PRINCIPAL FEATURES, COSTS, AND NONECONOMIC CONSIDERATIONS OF ALTERNATIVE FLOOD CONTROL PLANS FOR
THE EDGERTON CHANNEL IN THE CITY OF CUDAHY

Costs {dollars)

Annual
Operation Key Considerations
Amortized and
No. Name Description Capital Capftat?d Maintenance Total Positive Negative
1. Combination of a. Direct Flood o Could provide water o Complete, voluntary
Detention Storage Control Costs quality benefits implementation for
and Structure o Storage Facility § 792,000 o Maintaine and poten- floodproofing unlikely
Floodproofing o Structure Flood- 747,000 tially enhances and therefore left
proofing wetland area with a significent
Subtotal 61,539,000 $ 97,600 $23,800 $121,400 o Channel downstream residual flood problem
of Delaware Avenue o Overland flooding of
b. Incremental Localf 289,000 18,300 -- 18,300 maintained in yards and streets and
Storm Sewer and current state attendant problems
Bridge Costs o Lowest cost of remain.
alternatives. o Potential loss of land
for development.

o Channe! between Delaware
Ave. and Nicholson Ave.
remains aesthetic and
hazard problem.

o Does not provide means
to fully resolve storm-
water drainage problems.

Total 61,828,000 $115,900 $23,800 $139,700
2. Combination of a. Direct Flood o Could provide water o Complete, voluntary
Enhanced Detentfon Control Costs quality benefits. implementation for
Storage and Struc- o Storage Facility 2,108,000 o Maintains and poten- floodproofing unlikely
ture Floodproofing o Structure Flood- 664,000 tially enhances and therefore left with
proofing wetland area. a significant residual
Subtotal $2,772,000 $175,800 $63,000 $238,800 o Channel downatream flood problem.
of Delaware Avenue o Overland flooding of
b. Incremental Localf 329,000 20,900 - 20,900 maintained in cur- yards and streets and
Storm Sewer and rent state. attendant problems
Bridge Coets remain.

o Lose of land for devel-
opment.

o Uncertainty with regard
to impact on adjaceant
landfill.

o Channel between Delaware
Ave. and Nicholson Ave.
remaine an aesthetic and
hazard problem.

o Does not provide means
to fully resolve storm-
water drainage problemn.

o Uncertainty regarding
costs for excavated
material disposal.

o High operation and
maintenance cost.

o Highest capital cost
alternatfve.

Total $3,101,000 $196,700 $63,000 $259,700
3. Maximum Detention a. Direct Flood o Could provide water o Loss of land for devel-
Storage Control Costs quality benefits opment .
Sewer Coste o Channel downstream o Channel between Delaware
o Storage Facility 2,268,000 of Delaware Avenue Ave. and Nicholson Ave.
Subtotal $2,268,000 $143,800 $68,000 $211,800 maintained in remains aesthetic and
current state. hazard problem.
b. Incremental Localf 329,000 20,900 -- 20,900 o Does not provide meens
Storm Sewer and to fully resolve storm-
Bridge Coste water drainage problems.

o Uncertainty regarding
impact on adjacent
landfill

o Uncertainty regarding
costs for excavated
materfal dispesal.

o High operation and
maintenance cost.

Total $2,597,000 $164,700 $68,000 $232,700
4. Combinatlon of a. Direct Flood o Provides means to o Provides no water
Channel Modifica- Control Costs fully resolve storm- quality benefits.
tion and Channel o Channel Modifica- 281,000 water drainage o Represents loes of
Enclosure tion problems. potential water resource
o Channel Enclosure 1,058,000 o Requires no land
o Bridge and Road 937,000 acquieition
Replacemente o Provides additional
Subtotal $2,276,000 $144,300 $ 1,900 $146,200 open space in area
between Delaware Ave.
b. Incremental localf 0 0 .- 0 and Nicholson Ave.
Storm Sewer and o, Reduces local road-
Bridge Costs way plan cost.
o One of lowest cost
alternatives.
Total $2,276.000 $144,300 $ 1,900 $146,200
5. Combination of a. Direct Flood o Could provide water o Loss of land for develo-
Maximum Detention Control Costs quality benefits. opment.
Storage and Channel o Storage Facility 2,268,000 o Channel downstream of o Channe) between Deloware
Mod{fication o Channel Modifica- 124,000 of Delaware Avenue Ave. end Nicholson Ave.
tions maintained {n cur- remains aesthetic and
o Bridge and Road -- rent state. hazard problem.
Replacements® o Provides channel o Does not provide means
Subtotal $2,392,000 S151,700 568,600 $220,300 location fn available to fully resolve storm-

right-of-way and

water drainage problems.
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_._Costs (dollara) . _

Annual
Operation Key Considerations ——e
Amortized and
No. Name Description Capital Capital® Maintenance Total Positive Negative
5. Continued. b. Incremental Localf 329,000 20,900 -~ 20,900 allows local develop- o Uncertainty regarding
Storm Sewer and ment plan to be impact on adjacent
Bridge Costs carrfed out. landf1ll.

o Uncertainty regarding
costs for excavated
material disposal.

o One of highest capital
cost alternatives

o Righ operation and
maintensnce cost

Total 52,721,000 $172,600 $68,600 $241,200
6. Combinatfon of a. Direct Flood o Provides means to o Loss of land for devel-
Diversion Channel Control Costs partially resolve opment
and Channel o Diversion Channel 526,000 stormwater drailnage o Channel between Delaware
Modification o Channel Modifica- 241,000 problems. Ave. and Nicholson Ave.
tion : o One of lowest cost remains an aesthetic and
o Bridge Replncenantd 925, 000 alternative. hazard problem.
o New Bridge® 161,000 © Provides new open o Provides no water
Subtotal $1,855,000 $117,600 $ 2,000 $119,600 channel quality benefits.
b. Incremental Localf 465,000 29,500 -- 29,500
Storm Sewer and
Bridge Costs
Total $2,320,000 $147,3100 $ 2,000 $149,100
6A. Combination of a. Direct Flood o Provides means to o Loss of land for, devel-
Diversion Channel, Control Costs fully resolve storm- opment
Channel. Modifica- o Diverston Channetl 526,000 water drainage o Provides no water
tion, Channel o Channel Modifica- 241,000 problems quality benefits
Filling, end Storm tion o One of lowest cost
Sewer Replacement o Channel Filling 160,000 alternative
and Storm Sewer o Provides additional
Replacement open space in area
o Bridge Replacementd 925,000 between Delaware Ave.
o New Bridge® 163,000 and Nicholson Ave.
Subtotal $2.015,000 $128,000 $ 2.000 §$130,000 - o Reduces local road
costs
b. Incremental Localf 306,000 19,400 -- 19,400
Storm Sewer and
Bridge Costs
Total $2,321,000 $147,400 $ 2,000 $149,400
7. Combination of a. Direct Flood o Could provide water o Loss of land for devel-
Detention Storage, Control Coste qualfity benefits opment
Diversion Channel, o Storage Facility 792,000 o Provides means to o Channel between Delaware
and Channel o Diversion Channel 366,000 partially resolve Ave. and Nicholsun Ave.
Modification o Channel Modifica- 139,000 stormwater drainage remains en sesthetic and
tion problems. hazard problem.
o Bridge Replacement® - o One of lowsst cost o May involve public
Subtotal $1,297,000 $ 82,200 $25,300 $107,500 alternatives ownership of land
o Provides new open assessed for sewer,
b. Incremental Localf 608,000 38,600 .- 38.600 channel water, and strect
Storm Sewer and i{mprovements,
Bridge Costs
Total $1,905,000 $120,800 $25,300 $146.100
7s. Combination of a. Direct Flood o Could provide water o Loes of land for devel-
Detention Storage, Control Coats quality benefits opment
Diversion Channetl, o Storage Facility 792,000 o Provide meane to
and Channel o Diversjon Channel 366,000 fully resolve astorm-
Modification o Channel Modifica- 139,000 water drainage
cation problems
o Channel Filling 160,000 o One of lowest cost
and Storm Sewer alternatives
Replacement o Provides additional
o Bridge Replacement® - open space between
Subtotal $1,457,000 S 92,400 $25, 300 $112.700 Delawere Avenue and
Nicholson Avenue
b. Incremental Localf 449,000 28,500 -- 28,500 o Reduces local road
Storm Sewer and costs
Bridge costs
Total $1,906,000 $120,900 $25,300 $146,200
8. Combination of a. Direct Flood o Could provide water o Alternative with one of
Detention Storage. Control Costs quality benefits. the highest capital
Channel Modifica- o Storage Facilfity 792,000 o Provide means to cost
tion, and Channel o Channe] Modifica- 244,000 fully resolve storm- o Potential loss of land
Enclosure tion water drainage for development.
o Channe! Enclosure 648,000 problems. o One of highest capttal
o Bridge and Road 939,000 o Provide additional cost alternatives.
Replacementsb open epace in area o Represents loss of
Subtotal $2.623,000 $166, 300 $25, 700 $192,000 between Delaware Ave. potential water rescurce
and Nicholson Ave. o May involve public
b. Incremental Localf 130,000 8,200 - $ 8,200 © Reduces local roadway ownership of land
Storm Sewer and plan cosat. assessed for sewer,
Dridge Costs water, and street
improvements
Total $2,753,000 $174.%00 $25,700 $200, 200

2Amortized capital cost is based on an Interest rate of 6 percent and & project life of 50 years.

bEncludes cost for reconstructing S. Nicholson Road and an existing frontage road over the proposed culvert,
Costs are not included for the replacement of the S. Pennsyivania Avenue

Western Railway and at the utfility road just upstresm of the raflway.

bridge since that bridge e being replaced for tranaportation purposes.

€The only bridge replacement under this alternative is at S. Penns

belng. replaced for transportation purposes.

and new bridges at the Chicago & North

ylvania Avenue. No cost is included for thie replacement since that bridge is

dIncludes cost for replacement of the bridgee at the Chicago & North Westera Ralluwey and at the utility roed just upstream of the rallway. Costs
arce not included for the replacement of the S. Penneylvania Avenue bridge since that bridge 1s being replaced for tranaportation purposes.

€Includes cost for new bridges at S. Nicholson Road and S. Whitnall Avenue.

{DIfference between local cost of Alternative 4 and local costs of other slternatives.

Source:
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Maintenance requirements for wet basins include periodic inspection, mowing of
embankments, weed and algae control, litter removal, and periodic dredging and
disposal of accumulated sediments. The cost of periodic dredging {s the
largest maintenance cost. That cost can be reduced by confining the accumula-
tion of most of the inflowing sediment to a settling pond located at the inlet
of a retention or wet detention basin. Means of disposal of dredged sediment
vary, depending on the level of contamination of the sediment. Sediments with
high concentrations of toxic or hazardous substances must be disposed of in
speclally designed containment areas or landfills. Sediment to be dredged
should be tested to determine the appropriate means of disposal.

Dry detention basins, which drain completely between flood events, are not as
effective in reducing nonpoint source pollutant loadings as are retention or
wet detention basins. While some sediment accumulation will occur, much of it
will be scoured from the bottom of the basin and discharged downstream by
subsequent storm events.

There are concerns that the polluted sediments that are deposited in storage
ponds may contaminate fish and wildlife populations with toxic substances, and
that disposal of dredged sediments may require special handling precautions
and the use of hazardous waste disposal sites. Concentrations of toxic
substances such as heavy metals in the tissue of fish living in urban water-
ways may be expected to be higher than in fish from non-urban waterways.
However, unlike polychlorinated biphenyls and some other toxic organic sub-
stances, most metals do not bioconcentrate within the food chain. Metal
levels in fish, wildlife, and other predators tend to be similar to levels
found in primary producers or in benthic organisms. Fish can acquire the
metals from absorption through their gills and skin, and from ingestion of
contaminated food supplies. Urban ponds may contain resident panfish and game
fish with excellent growth rates. Because of the potential elevated metal
levels, however, such resident fish should not be consumed by humans. Simi-
larly, because of potentially high bacterial levels, urban ponds should not be
used for full body contact rectveational activities.

Studies’ conducted by researchers at the Wisconsin Department of Natural

Resources, the Northeastern Illinois Planning Commission, the State of Florida,

the University of Alabama, and the Washington Council of Governments have all
concluded that, while metal concentrations are high in the bottom sediments of
urban ponds, such sediments are not hazardous and, therefore, should not need
to be disposed of in a special hazardous waste disposal site, but could, if
dried, be disposed of in a sanitary landfill or applied under controlled
conditions to agricultural lands. The metal content of bottom sediments in an
urban pond may be expected to be similar to the metal content in street debris
collected by street sweepers; such debris also normally being disposed of in
sanitary landfills.

Wetland Consideratiens

As described earlier, there are about 18 acres of wetland within the study
area. The wetland areas located generally west of Barland Avenue extended,
totaling about 11 acres, are located wholly or partially within areas
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We trust this letter report is fully responsive to the request set forth
in the letter agreement entered into between this Commission and the District
on March 9, 1990. Should you so desire, the Commission staff will be pleased
to meet with you, your staff, or members of the District governing body to
discuss the report.

Sincerely,

Kurt W. Bauer
Executive Director
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considered for stormwater storage sites under Alternative Nos. 1, 2, 3, 5,7,
7A, and 8. A site inspection of the wetlands concerned revealed that the
wetlands consist of shallow marsh, fresh (wet) meadow, with scattered wet to
wet-mesic lowland hardwoods growing along the wetland edge. Past disturbances
to the plant community include dumping and wetland filling, with water level
changes due to ditching and wetland filling. No federal- or State-designated
rare, threatened, or endangered species were observed during the field inspec-
tion. .An inventory of the plant species within the wetland area is attached
hereto as Exhibit K.

Care must be taken in these areas to provide the storage in a manner which
will result in enhancement of the wetlands. Depending upon the details of the
designs, it may be necessary to obtain permits from the U.S. Army Corps of
Engineers and/or the Wisconsin Department of Natural Resources for the phase
of the work invelving the wetland areas. In any case, it is recommended these
agencles be contacted 1if construction in the wetland areas is envisioned.
Assuming proper consideration of the wetland impacts, it is expected that the
storage can be enhanced or created under any alternative.

LOCAL REACTION TO THE ALTERNATIVES

On April 30, 1990, the City of Cudahy Common Council held a meeting to review
and discuss the alternatives described herein. The City indicated the follow-
ing criteria were considered important in the evaluation as set forth in a
May 8, 1990, letter to the Milwaukee Metropolitan Sewerage District:

1. Project should solve drainage problems without requiring voluntary
citizen participation in floodproofing existing structures.

2. Project should not require the purchase and removal of any existing
dwellings.

3. Project should improve the "health and safety" for area residents to
the greatest extent possible.

4. Project should not adversely affect future development in the area.

a. Limit or eliminate the use of undeveloped land for drainage
purposes.

b. Align the proposed drainage facility with existing and/or future
lot lines.

5. Project should improve the aesthetics of the area.

Based upon the April 30 review, the Common Council of the City of Cudahy went
on record favoring Alternative No. 4.

EXHIBIT K

PREMLIMINARY VEGETATION SURVEY
EDGERTON CHANNEL STUDY AREA WETLANDS

Date: April 3, 5, 1990
Observers: Donald M. Reed, Principal Biologist

Rachel E. Lang, Assistant Biologist

Southeastern Wisconsin Regional Planning Commission
Location: City of Milwaukee in the Northwest and Southwest and

Northeast and Northwest one-quarters of U.S. Public Land
Survey Sections 26 and 27, respectively, Township 6 North,
Range 22 East, Town of Lake, Milwaukee County, Wisconsin.

Species List: Plant Community Area No. 1

TYPHACEAE
Typha latifolia-.-Broad-leaved cat-tail
Typha angustifolia--Narrow-leaved cat-tail
GRAMINEAE
Poa pratensis--Kentucky bluegrass
Calamagrositis canadensis--Canada bluejoint grass
Phalaris arundinaceal--Reed canary grass
CYPERACEAE
Scirpus validus--Soft-stemmed bulrush
Carex blanda--Wood sedge
Carex stricta--Tussock sedge
Carex lacustris--Lake sedge
SALICACEAE
Populus deltoides--Cottonwood
Salix interiorZ--Sand-bar willow
Salix discolor--Pussy willow
Salix sp.--Willow
ULMACEAE
Ulmus americana--American elm
POLYGONACEAE
Rumex crisguslwa--Curly dock

Polygonum pensylvanicum--Pinkweed

SAXIFRAGACEAE
Ribes americanum--Wild black currant
ROSACEAE
Fragaria virginiana--Wild strawberry
Geum aleppicum’--Yellow avens
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Rosa galustris3--5wamp rose

ACERACEAE

Acer negundo’--Boxelder
ONAGRACEAE

Oenothera biennis--Evening primrose
UMBELLIFERAE

Daucus carotal'3--Queen Anne's lace
CORNACEAE

Cornus stolonifera--Red osier dogwood
OLEACEAE

Fraxinus pennsylvanica--Green ash
HYDROPHYLLACEAE

Hydrophyllum

LABIATAE
Lycopus sp.--Bugleweed

COMPQSITAE
Solidago gigantea--Giant goldenrod
Aster lucidulus--Swamp aster

Aster pilosus--Frost aster
Aster simplex--Marsh aster
Cirsium vulgare1-3-~Bu11 thistle

Total number of plant species: 32

Number of alien, or non-native, plant species: 4 (13 percent)

virginianum--Virginia waterleaf

This approximately 6.3-acre wetland plant community area consists of shallow
marsh, fresh (wet) meadow, shrub-carr and willow thicket with second growth

southern wet-mesic lowland hardwoods growing along the wetland edge.

Distur-

bances to the plant community include past wetland filling, water level
changes due to ditching and stream realignment, and past agricultural activi-

ties along the wetland edge.

1 Alien, or non-native, plant species.
2 pominant: shrub species.

3 Growing along the wetland edge.

Plant Community Area No. 2

TYPHACEAE
Typha latifolial--Broad-leaved cat-tail

GRAMINEAE
Poa pratensis--Kentucky bluegrass
Phalaris arundinacea’--Reed canary grass
Setaria sp.Zs3--Foxtail grass

CYPERACEAE
Scirpus americanus--Chairmaker's rush
Carex stricta--Tussock sedge

Carex sp.--Sedge

SALICACEAE
Salix (fragilis?)2.3--Crack willow

Salix nigra--Black willow
ULMACEAE

Ulmus americana3--American elm
POLYGONACEAE

Rumex crisgus2'3--Cur1y dock
Polyponum sp.--Smartweed

ROSACEAE

Fragaria virginiava--Wild strawberry
Rosa

palustris?--Swamp rose
Crataegus sp.”--Hawthorn

ANACARDIACEAE

Rhus radicans3--Poison ivy

Rhus txghina3~-3taghcrn sumac
ACERACEAE

Acer negundo3--Boxe1der
VITACEAE

Vitis riparia--River-bank grape
ONAGRACEAE

Oenothera biennis--Evening primrose

UMBELLIFERAE

Daucus caroCa2'3»-Queen Anne's lace
CORNACEAE

Corpus stolonifera--Red osier dogwood

Cornus racemosa3-—ctey dogwood
OLEACEAE

Fraxinus pennsylvanica--Green ash

No federal- or state-designated rare, threatened,
or endangered species were observed during the field inspection.

CAPRIFOLTIACEAE
Viburnum oEu1u52'3--Migh-bush cramberry

COMPOSITAE
Helianthus pgrosseserratus--Sawtooth sunflower
Rudbeckia laciniata--Green-headed coneflower
Ambrosia trifida--Glant ragweed
Xanthium strumarium?,3.-Cocklebur
Achillea millefolium?»3.-Yarrow

Solidago gigantea--Giant goldenrod

Aster lucidulus--Swamp aster
Aster pilosus--Frost aster

Aster simplex--Marsh aster
Cirsium arvense<s?--Canada thistle

Total number of plant species: 35

Number of alien, or non-native, plant species: 9 (26 perceat)

lowland hardwoods growing along the wetland edge.

ditching and filling.
endangered species were observed during the field inspection.

1 pominant plant species.
2 Alien, or non-native, plant species.

3 Growing along the wetland edge.

-5.

Plant Community Area No. 3

CUPRESSACEAE

Thuja occidentalisl--White cedar
TYPHACEAE

Typha latifolia--Broad-leaved cat-tail
GRAMINEAE

Phalaris arundinacea2--Reed canary grass
CYPERACEAE

Carex sp.--Sedge
JUNCACEAE

Juncus torreyi--Torrey's rush
SALICACEAE

Populus tremuloidesl--Quaking aspen
Salix babxlonicaz»z--weeping willow

Salix interior--Sand-bar willow
Salix sp.--Willow
ULMACEAE
Ulmus americana--American elm
POLYGONACEAE

Polygonum sp.--Smartweed

ROSACEAE
Fragaria virginiana--Wild strawberry
Rosa palustris--Swamp rose
Prunus serotinal--Black cherry
Crataegus sp.l--Hawthorn

ACERACEAE

Acer negundol--Boxelder
CORNACEAE

Cornus stolonifera--Red-osier dogwood
OLEACEAE

Fraxinus pennsylvanica--Green ash
CAPRIFOLIACEAE

Lonicera X bellaz--Hybrid honeysuckle

COMPOSITAE
Solidago pgigantea--Giant goldenrod

Solidago altissimal--Tall goldenrod
Cirsium vulgareIrz--Bull thistle

Total number of plant species: 22

Number of alien, or non-native, plant species: & (18 percent)

lowland hardwoods.

observed during the field inspection.

1 Alien, or non-native, plant species.
2 Growin along the wetland edge.
3 Planted tree species.

This approximately 10.5-acre wetland plant community area consists of shallow
marsh, and fresh (wet) meadow, with scattered southern wet to wet-mesic
Disturbances to the plant
community include dumping and wetland filling with water level changes due to
No federal- or state-designated rare, threatened, or

This approximately 2.5-acre wetland plant community area consists of shallow
marsh, fresh (wet) meadow, and shrub-carr with scattered southern wet-mesic
Disturbances to the plant community include water level
changes due to ditching and channel realignment, and past filling and dumping.
No federal- or state-designated rare, threatened or endangered species were
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Appendix -3

EVALUATION OF ADDITIONAL ALTERNATIVES FOR THE
NORTH BRANCH OF THE ROOT RIVER: OCTOBER 24, 1990

SOUTHEASTERN  WISCONSIN  REGIONAL PLANNING  COMMISSION

TELPHONE (614} 547-673)
TRLECOMER {414} 5471108

Serving the Countses of xgwesua
wiLwavude
orauses
aanme
waumanra
s anrweren
aveina

916N EASTAVENUE @  P.O.BOX1607 @  WAUKESHA, WISCONSIN 63187.1607 @

Mr. Wallace White
Executive Director
Milwaukee Metropolitan Sewerage District
260 W. Seeboth Street
P.0, Box 3049

Milwaukee, Wisconsin

October 24, 1990

53201-3049
Dear Mr. White:

In accordance with the terms of the letter agreement entered into on
June 26, 1990, between the Milwaukee Metropolitan Sewerage District and this
Commission, the Commission staff has prepared descriptions and evaluations of
additional alternative flood control and stormwater drainage plans for the
North Branch of the Root River. This work represents an extension of the work
carried out under the District's stormwater drainage and flood control plan-
ning program. This letter report is intended to document the findings of the
evaluations of the additional alternatives considered.

STUDY AREA DESCRIPTION

The study area defined for the evaluations consists of the drainage area trib-
utary to the North Branch of the Root River above W. Forest Home Avenue. All
of the significant flooding and drainage problems on the North Branch of the
Root river occur above the W. Forest Home Avenue crossing. The boundaries of
this 13.9-square-mile drainage area and its relationship to the rest of the

drainage area of the North Branch of the Root River are shown on Map 1.

As shown on Map 1, the study area is located within southwestern Milwaukee
County and southeastern Waukesha County. The area includes portions of the
Cities of Greenfield, New Berlin, and West Allis; and the Villages of Green-
dale and Hales Corners. From its origin near the intersection of Sunny Slope
Road and Ferguson Road in the City of New Berlin, the North Branch of the Root
River flows in an easterly direction to W. Lincoln Avenue in the City of West
Allis, a distance of about 1.1 miles; thence southerly for about 2.4 miles to
W. Beloit Road in the City of Greenfield; and thence southeasterly for about
2.3 miles to W. Forest Home Avenue in the City of Greenfield. The entire per-
ennial stream length of the North Branch of the Root River as well as the
0.9-mile of intermittent portion of the North Branch extending to W. Lincoln
Avenue, is recommended for District jurisdiction in the policy plan developed
by the District.

The major tributaries of the North Branch of the Root River in the study area
include Wildcat Creek, Hale Creek, and the West Branch of the Root river, all
as shown on Map 2. None of the tributaries to the North Branch were

________________+
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recommended for District jurisdiction in the policy plan. However, system

planning was conducted under the District's system planning effort for Hale
Creek since that tributary had a history of flood damage problems, and any

flood control measures carried out along this stream were anticipated to have
an impact on flood flows and stages and recommended flood control measures

along the North Branch of the Root River. Complete system planning analyses
were not carried out for the other tributaries in the District's system plan-
ning effort. However, consideration was given to the hydrologic impact of

these tributaries on the North Branch Root River.

Existing land uses within the study area are shown on Har 7 of Chapter II in
the District stormwater drainage and flood control plan. In 1985, about 80
percent of the study area was developed for urban use, including residential,
commercial, institutional, and urban open space uses, In addition, Commission
staff review of aerial photographs, subdivision plats, and field inspections
indicates that the available developable open land within the study area is
rapidly being developed. Under year 2010 planned land use conditions, the
study area is expected to be nearly 100 percent developed in urban uses
including in this land use category urban parkway land along much of the North
Branch of the Root River. These parkway lands are assumed to remain in their
current use. The developed areas of the subwatershed are generally provided
with a full range of municipal street Improvements, including paved streets
with curbs and gutters and attendant storm sewers. Accordingly, surface
runoff is generally conveyed quickly from most individual sites through storm
sewers to the study area.

DRAINAGE AND FLOOD CONTROL PROBLEMS

Relatively severe flooding problems occur within the study area as documented
in the District stormwater drainage and flood control system plan. Structural
flood damages are concentrated along three reaches: between W, Forest Home
Avenue and W. Layton Avenue in the City of Greenfield; between W. National
Avenue and W. Lincoln Avenue in the City of West Allis on the North Branch of
the Root River; and along the entire length of Hale Creek in the City of West
Allis. All of these reaches are located through relatively narrow parkway
lands and serve to 1llustrate the consequences of allowing urban development
to take place too close to a major stream channel. Structure damages due to
overland flooding have been more severe along the City of Greenfield reach,
with several homes having experienced first-floor flooding. Nuisance flooding
along the North Branch Root River in the City of West Allis is also coumon.
Parkway and roadway in these areas are flooded several times a year, causing
nuisance conditions for through traffic and for people who rely on these
drives for access to their homes. Safety is also a concern and the parkway
and roadways are barricaded several times per year to limit access.

1 sewrpc Community Assistance Planning Report No. 152, A Stormwater Drainage
and Flood Contrgl System Plan for the Milwaukee Metropolitan Sewerage Dis-

trict,
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Currently, there are nine homes in the City of West Allis and 42 homes in the
City of Greenfield along the North Branch of the Root River and nine homes and
nine commercial buildings in the City of West Allis along Hale Creek which are
located within the 100-year recurrence interval flood hazard area, as that
area has been delineated on the basis of planned land use and existing channel
conditions. These structures may be expected to experience basement and first
floor flooding under a major runoff event. The average annual flood damages
due to direct flooding of structures within the study area are estimated to
total about $66,410, with a 100-year recurrence interval flood expected to
cause damages totaling about $1,200,000.

Another storawater drainage problem in the City of West Allis concerns the
construction of storm sewers which have been designed to discharge to the
North Branch of the Root River and Hale Creek with invert elevations below the
existing streambeds. These sewers were constructed under the assumption that
wajor channel modifications, including lowering of the streambed, would be
carried out along these two stream reaches. These storm sewers operate with
either partially blocked or negatively sloped outfalls, thus reducing their
effective conveyance capacity and resulting in poor drainage and street and
other nuisance flooding in areas away from the stream channels. Frequent
surcharging of the storm sewer system discharging to Hale Creek at W. Lincoln
Avenue and 5. 1llth Street has been documented by the City of West Allis
engineering department. The storm sewer outfall at this location consists of
a reinforced concrete box culvert 6.5 feet wide by 4.0 feet high carrying
runoff from about 170 acres of high-density residential development located
north of W. Lincoln Avenue. Since this outfall was constructed with an invert
elevation about two feet below the existing streambed, only about one-half of
its intended conveyance area is available. This has resulted in surcharging
of the tributary storm sewers and flooding of residential streets several
times a year. Investigations conducted under the District's stormwater drain-
age and flood control system planning effort revealed six storm sewer out-
falls--three on the North Branch of the Root River and three on Hale Creek--
with inverts located below the existing streambed. Providing a suitable
outlet for these storm sewers was considered in developing the alternative
plan under the District's stormwater drainage and flood control system plan-
ning program.

ALTERNATIVE PLANS

Three new alternative drainage and flood control plans were considered as
agreed-upon in the interagency meetings concerning this watter held on June 7,
1990, and attended by representatives of the Milwaukee Metropolitan Sewerage
District, the Wisconsin Department of Natural Resources, and the Southeastern
Wisconsin Regional Planning Commission. In addition, a variation of one of
the three alternatives was also considered by the Commission staff after
review of the three alternatives initially considered. Thus, in total, four
new alternative plans were evaluated. In addition, for comparative purposes,
a description is also presented below of the initially recommended alternative
developed in the District stormwater drainage and flood control system plan-
ning effort and of a refinement of the initially recommended alternative.
That refinement provided for removal of all of the structures located in the
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floodplain in the City of Greenfield, in lieu of a combination of floodproof-
ing, elevation, and removal of those structures. Thus, in total, six alterna-
tive plans are described herein,

All six of the alternative plans described below include provisions for minor
channel deepening along the North Branch of the Root River and Hale Creek in
the City of West Allis, as shown on Map 3. This channel modification consists
of lowering the streambed by up to 4.2 feet along a 1.6-mile long reach of the
North Branch Root River between W. Morgan Avenue and the Parkway Drive bridge
at River Mile 41.95, and by up to 2.6 feet along the entire 1.0-mile length of
Hale Creek. This deepening is required to provide a free outlet for existing
storm sewers that were constructed with outlet inverts at elevations below the
existing channel bottom. The proposed channel would have bottom widths rang-
ing from 6 to 10 feet and side slopes of one on three. The channel would be
riprap-lined to an elevation two feet above the proposed streambed, with the
remainder being turf-lined. In order to accommodate the lower streambed pro-
file, bridge replacement would be required at S. 116th Street, at W. Cleveland
Avenue on the North Branch Root River, and at W. Cleveland Avenue on Hale
Creek. Also, a pedestrian bridge at River Mile 41.12 would need to be
replaced.

This channel deepening would reduce the number of homes and commercial build-
ings in the floodplain in the City of West Allis by 17 structures.  In addi-
tion, the channel deepening would significantly reduce the frequency and
extent of the flooding of Parkway Drive in the City of West Allis, which has
caused access and safety concerns and which requires expenditure of public
works resources. In addition, this channel deepening would help resolve local
stormwater drainage problems related to storm sewer outfalls with invert
elevation. The channel modifications, if properly designed, could be accommo-
dated in a manner which would minimize any negative environmental impacts and
that the channel could be constructed in a manner which may improve its use-
fulness for aquatic life and could be aesthetically pleasing. The detailed
design of the channel should consider such environmental-related features as
low flow channels, aquatic habitat restoration, and stream meanders.

With regard to the channel modification component of the project, the costs
set forth in this report have specifically been increased to include special
provisions for low flow channel construction, special erosion control elements,
and plantings to maintain a natural appearance for and along the channel.
These costs were considered over and above the costs for clearing, excavation,
seeding, riprap, bridge replacement, and conventional construction erosion
control, Estimates for the cost of the special provisions resulted in an
increase in cost of the project capital of about $200,000, or about 17 percent.

The hydrologic/hydraulic analyses needed to evaluate each alternative were
conducted using the models developed for the North Branch of the Root River as
described in Chapter VI of the District's stormwater drainage and flood con-
trol system plan. The hydrologic model was refined for use in evaluating
additional alternatives set forth herein by dividing the channel system into
shorter reaches in order to provide more flow output locations as needed to
properly consider the impacts of storage at six selected sites. 1In addition,
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because of the urbanized nature of the study area, and its attendant rapid
conveyance of runoff through storm sewers, simulations were performed using a
15-minute time intervals for rainfall and flow estimates as was used in the
previous analysis. This was done to ensure that peak flow rates which are of
relatively short duration in some locations were not under estimated. A 100-
year recurrence interval 4-hour rainfall event was used in the hydrologic sim-
ulation since that event was determined to cause the largest peak flow rate in
the reach of the North Branch of the Root River between Forest Home and N.
Layton Avenue. Under the District's stormwater drainage and flood control
system planning, a range of design storm periods had been analyzed to deter-
mine the storm which caused the largest peak. These refinements to the hydro-
logic model result in winor changes in the peak flow calculations developed
under the earlier planning efforts. However, the differences in flow rate
estimates are not significant--being less than 5 percent in all instances.

A summary of the costs and a description of selected characteristics of each
of the alternative stormwater drainage and flood control system plans is set
forth -in Table 1. The peak flood flows and associated stages at selected
locations in the study for each alternative are shown. on Tables 2 and 3,

Alternative Plan 1--Initially Recommended Flood Control Plan

The stormwater drainage and flood control plan for Hale Creek and the portion
of the North Branch of the Roat River within the study area, as included under
Alternative Plan 1 and as recommended in the Milwaukee Metropolitan Sewerage
District stormwater drainage and flood control system plan, included a combi-
nation of structure floodproofing, elevation, and removal, with minor channel
deepening. No newly constructed floodwater storage facilities are proposed
under the initially recommended plan. However, substantial natural storage is
included by the recommended preservation of all riverine area wetlands and
floodlands in the study area. In addition, it would be possible to provide
stormwater detention facilities for water quality purposes at appropriate
locations for that purpose alone.

Alternative Plan 1 for the North Branch of the Root River and Hale Creek in
the City of West Allis is shown on Map 3. The alternative includes lowering
the streambed, as described in the previous section, along a 1.6-mile long
reach of the North Branch Root River and along the entire 1.0-mile length of
Hale Creek. This deepening is intended to reduce the number of homes in the
floodplains and reduce the frequency and duration of the flooding of parkway
drives. In addition, this channel lowering will provide an outlet for existing
storm sewers that were constructed with outlet inverts at elevations below the
existing channel bottom. In addition, it is recommended that three houses
along the North Branch of the Root River and five house along Hale Creek be
floodproofed and that one house along the North Branch of the Root River and
one house along Hale Creek be removed. This alternative flood control plan
for the North Branch of the Root River in the City of Greenfield consists of
floodproofing 14 houses, elevating 15 houses above the flood elevation, and
removing 13 structures from the floodplain.
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In the case of residential structures, floodproofing was assumed to be feasi-
ble 1f the design flood stage was below the first-floor elevation. Structure
elevation was considered feasible for residential structures with basements if
the estimated cost of elevating the structure and floodproofing the basement
was less than the estimated remeval cost. Structures to be elevated were
assumed to have the first floor raised to an elevation at least two feet above
the 100-year recurrence interval flood stage to provide adequate freeboard.
For aesthetic reasons, structure elevation was limited to a maximum of four
feet. Structures that would have to be elevated more than four feet were con-
sidered for removal.

As shown in Table 1, the total capital cost of the initially recommended flood
control plan as set forth in Altermative Plan 1 is estimated at about $3.5
million, with an average annual operation and maintenance cost of about $5,400.
The total amnual cost of capital and operation and maintenance is estimated to
be about $228,000. The value of the average annual flood abatement benefits
is about $66,400, resulting in a benefit-cost ratio of about 0.29. These
benefits do not include those assoclated with the reduction in stormwater
drainage and nuisance flooding of roadways, yards, and parkway areas which are
generally not quantified. If these benefits were added, the benefit-cost
ratio would be greater.

This alternative could be expanded to provide water quality benefits by pro-
viding wet detention basins at five of the six sites shown on Map 4. No basin
would be provided at the Cold Spring Road site since the tributary area to
that site is too large and the corresponding required wet basin size would be
larger than could practically be constructed. The capital cost of the five
basins would be about $1,100,000 if sized to provide a reduction of about 50
percent in the nonpoint source sediment loadings from the areas tributary to
those basins. The basins would have no flood control benefits.

Alternative Plan 2--Refined Initially Recommended Flood Contrel Plan
Alternative Plan 2 1is the same as Alternative Plan l--the initially recom-
mended plan--except that all the structures located within the floodplain in
the City of Greenfield would be removed rather than providing for a combina-
tion of floodproofing, elevation, and removal. This refinement to the initi-
ally recommended plan has been considered by the Milwaukee Metropolitan Sewer-
age District in response to a survey of affected residents who indicated a
large majority preference for an alternative providing for removal of all the
structures in the floodplain. The District staff had, at one time, prepared a
memorandum recommending adoption of the initially recommended plan, with the
modification providing for removal of all. structures in the floodplain in the
City of Greenfield.

As shown in Table 1, the total capital cost of the flood control plan under
Alternative Plan 2 for Hale Creek and the North Branch of the Root River
within the study area is estimated at about $6.1 million, with an average
annual operation and maintenance cost of about $5,400. The total annual cost
of capital and operation and maintenance is estimated to be $391,000. The
value of the average annual flood abatement benefits is about $66,400, result-
ing in a benefit-cost ratio of about 0.17. These benefits do not include those
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associated with the reduction in stormwater drainage and nuisance flooding>of
roadways, yards, and parkway which are generally not quantified. If these ben-
efits were added, the benefit-cost ratio would be greater.

Alternative 2 could be expanded to provide water quality benefits by providing
wet detention basins at five of the six sites shown on Map 4 in the same
manner as under Alternative Plan 1, at a capital cost of about $1,100,000.

Alternative Plan 3--Maximum Detention Storage Utilizing No Excavation

Under Alternative Plan 3, detention storage facilities would be constructed at
all potential open space sites in the study area which appear to have a poten-
tial for providing a reduction in downstream flood flows and stages. A review
of the study area indicated six such potential sites, as shown on Map 4.
Under this alternative, the detention facilities would be limited to that
which can be developed with no major excavation. This storage would be pro-
vided over and above the natural storage in the study area which would also be
preserved. The area tributary to, and selected characteristics of, each of
the six detention facilities as proposed under Alternative Plan 3 are shown in
Table 4. The areal extent of each detention facility, as well as the outlet
location, diking, and other appurtenant facilities assoclated with each deten-
tion storage facility are shown on Maps 5 through 10. The Cold Spring Road
site basin sizing was developed assuming the preliminary grading plan prepared
by Milwaukee County under a park development proposal. A total of about 550
acre-feet of storage covering about 126 acres is envisioned at the six sites
under this alternative.

The impact of the detention storage facilities on downstream flood flows and
stages under this alternative {s summarized in Tables 2 and 3. As can be
seen, 100-year recurrence interval flood flows under planned land use condi-
tions are reduced from 28 to 73 percent in the study area, compared to Alter-
native Plans 1 and 2, which have no newly constructed storage facilities.
Flow rates at W. Layton Avenue and at W. Forest Home Avenue in the City of
Greenfield are expected to be reduced 41 and 33 percent, respectively. The
associated flood stages between W. Layton Avenue and W. Forest Home Avenue
were reduced from 0.5 foot to 1.1 feet, compared to stages under Alternative
Plans 1 and 2. Hydrographs illustrating the impact of the detention storage
facilities are attached hereto as Exhibit A.

As previously noted, this alternative flood control plan for Hale Creek and
the North Branch of the Root River within the study area also consists of low-
ering the streambed as described in the previous section, along a 1l.6-mile
long reach of the North Branch of the Root River and along the entire 1.0-mile
length of Hale Creek.

The detention facilities and channel improvements provided under this alterna-
tive would reduce, but not eliminate the flood damages within the study area.
In addition, in order to resolve the residual flooding problems within the

City of West Allis, it is recommended that one house along the North Branch of
the Root River and four houses along Hale Creek be floodproofed. - Within the
City of Greenfield, the residual flooding impacts 35 houses. For purposes of
this alternative, it was assumed these structures would be removed. Of the 35
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Map 3
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THE RECOMMENDED FLOOD CONTROL SYSTEM PLAN FOR THE NORTH BRANCH OF THE ROOT RIVER
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Map 3

THE RECOMMENDED FLOOD CONTROL SYSTEM PLAN FOR HALE CREEK
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Table 1

COST ESTIMATES FOR ALTERNATIVE FLOOD CONTROL PLANS FOR

HALE CREEK AND THE NORTH BRANCH OF THE ROOT RIVER UPSTREAM OF W. FOREST HOME AVENUE

No. Name

Description

Capital

Cost (dollars)

Benefit Cost Analysis

Total
Amortized
Capital®

Annual
Operation
and
Maintenance

1. Initially Recommended Alternative--
Combination Structure
Floodproofing, Elevation, and
Removal with Minor Channel
Deepening

. 1.6 miles of channel

modification along
North Branch of the
Root River

. 1.0 mile of channel

modifications along
Hale Creek

. Replacement of four

bridges

. Floodproof 22 struc-

tures (8 in West
Allis, 14 in Green-
fleld)

. Elevate 15 structures

(all in Greenfield)

. Remove 15 structures

(2 in West Allis, 13
in Greenfield)

$ 835,000

555,000¢

124,0004.¢

107, 000f

517,0008

1,378,000h

$ 53.100

35,200

7,900

6,800

32,800

87,400

Total

Annual
Benefits
(dollars)

Economic
Benefit-
Cost

Ratio

$3,300b

2,100¢

$ 56,300

37,300

7,900

6,800

32,800

87,400

Total

$3,516,000%

$223,100

$5,400

$228,500

$ 66,410]

0.29

2. Refined Initially Recommended
Alternative--Combination Structure
Floodproofing, Elevation, and
Removal, with Minor Channel
Deepening

1.6 mile of channel
modification along
North Branch of the
Root River

. 1.0 mile of channel

modification along
Hale Creek

. Replacement of four

bridges

. Floodproof 8 struc-

tures (all in West
Allis)

. Remove 44 structures

(2 in West Allis, 42
in Greenfield)

835, 0000

555,000¢

124,000d.€

39,000f

4,524 ,000h

53,000

35,200

7,900

2,500

286,800

3,300b

2,100¢

56,300

37,300

7,900

2,500

286,800

Total

$6,072,0001

$385,400

$ 5,400

$390, 800

$ 66,410J

0.17

3. Maximum Detention Storage Utilizing
Minimum Excavation

1.6 mile of channel

modification along

North Branch of the
Root River

. 1.0 mile of channel

modification along
Hale Creek

. Replacement of four

bridges

. Detention basin on

North Brench of the
Root River at W. Cold
Spring Road

. Detention basin on

Wildcat Creek up-
stream of S. 112th
Street

. Detention basin on

Wildcat Creek up-
stream of S. 124th
Street

. Detention basin on

West Branch of the
Root River upstream
of W. National Avenue

. Detention basin on

Hale Creek at
W. Cleveland Avenue

. Detention basin on

North Branch of the
Root River at New
Berlin Hills Golf
Course.

835,0000

555, 000¢

124,0008. €

3,033, 000K

521,000}

130, 000™

732,000"

432,0000

466,000m

53,000

35,200

7,900

192,300

33,000

8,300

46,400

27,400

29,500

3,300b

2,100¢

50,000k

16,0001

5,000m

22,000°

13,000

14,000m

56,300

37,300

7.900

242,300

49,000

13,300

68,400

40,400

43,500
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Table 1 (cont'd)

Cost (dollars) Benefit Cost Analysis
Annual Economic
Total Operation Annual Benefit-
Amortized and Benefits Cost
No. Name Description Capital Capital® Maintenance Total (dollars) Ratio

3. continued j. Floodproof 5 struc- $ 25,000f $ 1,600 -- $ 1,600
tures (all in West
Allis)

k. Remove 35 structures 3,468,000° 219,900 -- 219,900
(all in Greenfield)

Total $10.321,000P $654,500 $125,400 $779,900 $ 66,410] 0.09

4. Maximum Detention Storage Utilizing a. 1.6 miles of channel 835,000b 53,000 3, 3000 56,300
Selected Excavation at Two Sites modification along
North Branch of the
Root River

b. 1.0 mile of channel 555, 000¢ 35,200 2,100¢ 37,300
modification along
Hale Creek

c. Replacement of four 124,000d.e 7,900 - 7.900
bridges

d. Detention basin on 2,987, 000k 189,400 50,000k 239,400
North Branch of the
Root River at W. Cold
Spring Road

e. Detention basin on 521,0001 33,000 16,0001 49,000
Wildcat Creek up-
stream of S. 112th St.

f. Detention basin on 998, 0000 63,300 30, 000™ 93, 300
Wildcat Creek up-
stream of S. 124th St.

g. Detention basin on 732,000 46,400 22,000n 68,400
West Branch of the
Root River upstream
of W. National Avenue

h. Detention basin on 3,735,000 236,800 42,0000 278,800
Hale Creek at W.
Cleveland Avenue

{. Detention basin on 466, 000™ 29,500 14,000™ 43,500
North Branch of the
Root River at New
Berlin Hills Golf
Course

J. Floodproof 1 structure 5,000f 300 - 300
(in West Allis)

k. Remove 16 structures 1,500, 0000 95,100 -- 95,100
(all in Greenfield)

Total $12,458,000P $789,900 $179,400 $969, 300 $ 66,4103  0.07

5. Maximum Detention Utilizing a..1.6 miles of channel 835,000P 53,000 3, 3000 56,300
Maximum Excavation modification along
North Branch of the
Root River

b. 1.0 mile of channel 555, 000¢ 35,200 2,100¢ 37,300
modification along
Hale Creek

c. Replacement of four 124,0004.€ 7.900 - 7,900
bridges

d. Detention basin on 8,928, 000K 566,000 - 50,000k 616,000
North Branch of the
Root River at W. Cold
Spring Road

e. Detention basin on 521,0001 33,000 16,0001 49,000
Wildcat Creek up-
stream of S. 112th St.

f. Detention basin on 998, ooom 63,300 30, 000m 93,300
Wildcat Creek up-
stream of S. 124th St. P

g. Detention basin on 732,0002 46,400 22,0000 68,400
West Branch of the
Root River upstream
of W. National Avenue

h. Detention basin on 3,735,0000 236,800 42,0000 278,800
Hale Creek at W.
Cleveland Avenue

1. Detention basin on 466,000 29,500 14,000™ 43,500
North Branch of the .
Root River at New
Berlin Hills Golf
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Table 1 (cont'd)

Cost (dollars) Benefit Cost Analysis
Annual Economic
Total Operation Annual Benefit-
Amortized and Benefits Cost
No. Name Description Capital Capital® Maintenance Total (dollars) Ratio

J. Floodproof 1 structure 5,000f 300 - 300
(in West Allts)

k. Remove 9 structures 801, 0000 50,800 -- 50,800
(all in Greenfield)

Total $17,700,000P  $1,122,200 $179,400 $1,301,600 $ 66,4103 0.05

6. Refined Detention Utilizing a. 1.6 miles of channel 835,000V 53,000 3,300% 56,300
Maximum Storage modification along ’
North Branch of the
Root River

b. 1.0 mile of channel 555,000¢ 35,200 2,100¢ 37,300
modification along
Hale Creek

c. Replacement of four 124,0004, ¢ 7,900 - 7,900
bridges

d. Detention basin on 8,932,000k 566,300 50,000 616,300
North Branch of the
Root River at W. Cold
Spring Road

e. Detention basin on 521,0001 33,000 16.0001 49,000
Wildcat Creek up-
stream of S. 112th St.

f. Detention basin on 998, 000m 63,300 30,000™ 93,300
Wildcat Creek up-
stream of S. 124th St.

g. Detention basin on 3,735,000n 236,800 42,0000 278,800
Hale Creek at W.
Cleveland Avenue

h. Detention basin on 341, 000m 21,600 11,000% 32,600
North Branch of the
Root River at New
Berlin Hills Golf
Course

i. Floodproof 1 structure 5,000f 300 -- 300
{(in West Allis)

J. Remove 10 structures 887,000° 56, 300 -- 56,300
(all in Greenfield)

Total $16,933,000P $1,073,700  $154,400 $1,228,100 $ 66,410] 0.05

@Amortized capital cost is based on an interest rate of 6 percent and a project life of 50 years.

BThe cost of this channel modification would be borne by the Milwaukee Metropolitan Sewerage District.

SThe cost of this channel modification would be borne by‘the City of West Allis.

dcosts for bridges at W. Cleveland Avenue on the North Branch of the Root River and W. Cleveland Avenue on Hale Creek were previously
assigned under the Commission's adopted regional transportation system plan. These two bridges would have a capital cost of $465,000.

€0f the total $124,000 capital cost, $12,000 would be borne by the MMSD for removal of the existing bridges, $93,000 would be borne by the
City of West Allis for the replacement bridge at S. 116th Street, and $19,000 would be borne by Milwaukee County for the replacement of one
pedestrian bridge.

fThe cost of structure floodproofing would be borne by the individual property owners.

&The cost of structure elevation would be borne by the individual property owners.

hof the total cost for structure removal, $94,000 would be borne by the City of West Allis for the removal of one house along Hale Creek;
and the remainder would be borne by the MMSD.

ias designed, Alternative Plans 1 and 2 do not provide significant water quality benefits. Wet detention storage could be added at five of
the six detention site locations considered in Alternative Plan 3 at a cost of about $1,100,000, which would reduce nonpoint source sediment
loadings by about a 50 percent. No water quality basin would be provided at the Cold Spring Road site.

JBenefits due to provision of adequate outlets for storm sewers and due to abatement of nuisance flooding of roadways are not normally
quantified and are not included. If these benefits were included, it would result in a higher benefit-cost ratio.

KThe cost of this detention basin would be borne by the MMSD.

IThe cost of construction and maintenance of this basin would be subject to negotiation between the MMSD, the City of Greenfield, and, if
water quality measures are included, the State of Wisconsin.

MThe cost of construction and maintenance of this basin would be subject to negotiation between the MMSD, the City of New Berlin, and, if
water quality measures are included, the State of Wisconsin.

PThe cost of construction and maintenance of this basin would be subject to negotiation between the MMSD, the City of West Allis, and, if
water quality measures are included, the State of Wisconsin.

°The cost of structure removal would be borne entirely by the MMSD.

PAs designed, Alternative Plans 3, 4, 5, and 6 do not provide significant water quality benefits. Wet detention storage could be provided
over and above the storage needed for flood control at five of the detention storage locations, at a cost of about $700,000, which would

reduce downstream nonpoint source sediment loadings by about 50 percent. No water quality basin would be provided at the Cold Spring Road
site.

Source: SEWRPC
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LOCATION OF POTENTIAL DETENTION STORAGE BASINS IN
THE NORT H BRANCH OF THE ROOT RIVER SUBWATERSHED
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Table 2

COMPARISON OF PEAK FLOOD FLOWS UNDER ALTERANTIVE PLAN CONDITIONS

100-Year Recurrence Interval Flood Discharge (cubic feet per second)

Alternatives
No. 1 and 2
Initially
Rec ded Alternative 3 Alternative 4 Alternative 5 Alternative 6
River Flood Control Percent Percent Percent Percent
Location Mile System Plan Discharge Change Discharge Change Discharge Change Discharge Change
North Branch Root River
W. Forest Home Avenue 37.70 4,540 3,050 -33 1,940 -57 1,450 -68 1,500 -67
IH-43 38.68 4,870 < 2,850 -41 1,630 -66 560 -88 810 -83
W. Cold Spring Road 39.16 3,800 2,720 -28 2,030 -46 2,160 -43 2,540 -33
W. Morgan Avenue 40.38 3,800 2,650 =43 1,850 -51 1,850 -51 2,330 -39
W. National Avenue 40.94 2,790 1,460 -48 640 -77 640 =77 880 -68
Upstream of Confluence
with Hale Creek 41.32 1,460 390 -73 390 -73 390 -73 630 -57
Hale Creek
At Mouth 0.00 1,540 1,250 -19 340 -78 340 -78 340 -78

Table 3

COMPARISON OF PEAK FLOOD STAGES UNDER ALTERNATIVE PLAN CONDITIONS

100-Year Recurrence Interval Flood Stage (feet above NGVD)

Alternatives
No. 1 and 2
Initially
R ded Alternative 3 Alternative 4 Alternative 5 Alternative 6
River Flood Control Flood Di