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Appendix A 

COST DATA FOR DRAINAGE AND FLOOD CONTROL FACILITIES 
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Figure A-6 
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Table A-1 

UNIT COSTS FOR CHANNEL 
MODIFICATION COMPONENTS 

Component Unit Costa 

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 $100 per cubic yard 

Landscaping $3,400 per acre 

aENR CCI = 4520 (1986). Annual channel mainte­
nance cost = $2,000 per mile. 

bCost 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 

Unit Costa,b 
Type of Bridge ($ per square foot) 

Street 60 

Pedestrian 70 

aENR CCI = 4520 (1986) 

b8ased on bridge deck area including street. curbs, 
sidewalks, and parapets. 

Source: SEWRPC. 

Table A-4 

UNIT COSTS FOR CONCRETE BOX CULVERTS 

Culvert Size Unit Costa,b 
(feet) ($ per lineal foot) 

8 x 6 400 
8 x 8 460 
10 x 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 

aENR CCI = 4520 (1986) 

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

Source: SEWRPC. 
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Table A-3 

UNIT COSTS FOR RAILWAY 
BRIDGE REMOVAL AND REPLACEMENT 

Number of Unit Cost 
Tracks ($ per lineal foot of span) 

1 4,900 
2 8,700 
3 12,500 

Source: SEWRPC. 

Table A-5 

UNIT COSTS FOR CORRUGATED 
METAL PIPE ARCHES 

Unit Costa 
($ 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 

aENR CCI = 4520 (1986) 

Source: Dodge Guide and SEWRPC. 
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Table A-6 

UNIT COSTS FOR STRUCTURAL 
PLATE PIPE ARCHES 

Unit Costa 
($ 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 

aENR CCI = 4520 (1986) 

Source: Dodge Guide and SEWRPC. 

Table A-a 

STRUCTURE FLOODPROOFING COSTSa 

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) 

aENR CCI = 4520 (1986). Costs include administration and 
contingencies. 

Source: SEWRPC. 

Table A-7 

ANNUAL OPERATION AND MAINTENANCE 
COSTS FOR SURFACE STORAGE FACILITIES 

Annual Operation and 
Storage Volume Maintenance as a Percent 

(acre-feet) of Construction Costa 

Volume::; 5 6 

5 < Volume ::; 20 4 

Volume> 20 3 

alncludes periodic sediment removal. 

Source: SEWRPC. 

Table A-9 

SINGLE-FAMILY HOME ELEVATION COSTSa 

Cost = $22,800 + $3.400 x Number of Feet Raised 

aENR CCI = 4520 (1986). Costs include administration 
and contingencies. 

Source: SEWRPC. 

Table A-10 

SINGLE-FAMILY HOME REMOVALa 

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

aENR CCI = 4520 (1986). 

Source: SEWRPC. 
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Table A-6 

UNIT COSTS FOR STRUCTURAL 
PLATE PIPE ARCHES 

Unit Costa 
($ 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 

aENR CCI = 4520 (1986) 

Source: Dodge Guide and SEWRPC. 

Table A-a 

STRUCTURE FLOODPROOFING COSTSa 

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) 

aENR CCI = 4520 (1986). Costs include administration and 
contingencies. 

Source: SEWRPC. 

Table A-7 

ANNUAL OPERATION AND MAINTENANCE 
COSTS FOR SURFACE STORAGE FACILITIES 

Annual Operation and 
Storage Volume Maintenance as a Percent 

(acre-feet) of Construction Costa 

Volume::; 5 6 

5 < Volume ::; 20 4 

Volume> 20 3 

alncludes periodic sediment removal. 

Source: SEWRPC. 

Table A-9 

SINGLE-FAMILY HOME ELEVATION COSTSa 

Cost = $22,800 + $3.400 x Number of Feet Raised 

aENR CCI = 4520 (1986). Costs include administration 
and contingencies. 

Source: SEWRPC. 

Table A-10 

SINGLE-FAMILY HOME REMOVALa 

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

aENR CCI = 4520 (1986). 

Source: SEWRPC. 
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Structure Identification and Selected Characteristics 

N.me 

S. Chase Allenue 
IH94 
S. 6th Street 
S. 9th Place 
S. 13th Street 
S.16thStreet 
Pedestrian Bridge 
W. CI8IIeiand A\lenue 
Chicago,. North 
Western Railway 

Railroad Spur 
Drop Structure 
S. 201h Street 
ChIcago" Nonh 

Number 

River 
Mil.· 

100 2.40 
105 2.57 
120 2.81 
140 3.08 
160 3.32 
180 3.58 
185 3.65 
190 3.79 

200 3.94 
205 3.96 
210 3.98 
215 4.32 

Western Railway Spur 220 4.44 
S. 27th Street 225 4.91 
S. 291h Street 230 5.03 
Drop Structure 232 5.12 
Klnnidr.mnic 
River Parkway 235 5.14 

Pedestrian Bridge 240 5.21 
S. 35th Street 245 5.45 
W. forest Home Avenue 250 5.71 
Jackson Park DrIVEl 255 5.B7 
Jackson Park Tunnel 

Outlet Structure 260 6.01 
Jackson Park Tunnel 
Inlel Structure 

Drop Structure 
Perk Padqtrien Bridge 
S. 43rd Street 
Park Pedesuian Bridge 

S. 60th Street Outfall 

285 6.14 
270 6.27 
275 6.44 
280 6.51 
285 7.18 
290 B.05 

Structure 
Type and 
Hydraulic 

Significanceb 

IS 
11 
IS 
IS 
IS 
IS 
IS 
IS 

IS 
IS 
3S 
IS 

IS 
IS 
IS 
3S 

IS 
IS 
IS 
IS 
IS 

.s 

11 
IS 
11 
.1 

·Musurtld in trifles IIIHwII Cfm~ with the Milwaukee River. 

Recommended-
Design 

Frequency 
(years) 

50 

50 
10 
50 
50 

50 

100 
100 

10 

100 
50 
10 

10 

50 
50 
10 

60 

Adequate 
Hydraulic 

C&pacit/ 

No 

Yo. 
Yes 

Yes 

Yes 

Yos 

Yo< 
Yes 

Yes 

Ye. 
Ye. 
Ye. 

Yaa 

Yos 
Yes 

Yo. 

No 

AppendixB 

HYDROLOGIC-HYDRAULIC SUMMARY FOR 
STRUCTURES IN THE KINNICKINNIC RIVER WATERSHED 

Table 8-1 

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

Instantaneous .... 
Discharge 

lefs' 

4,350 
4,350 
3.750 
3.750 
3,750 
3,550 
3,550 
3,550 

3.550 
3.550 
3,550 
3.550 

3,550 
3,550 
3,550 
3,550 

3.550 
1,600 
1,600 
1,600 
1,600 

1,600 

1,600 
1,600 
1,600 

790 
790 
790 

u::~m 
(feet above 

NGVD) 

587.1 

591.1 
598.8 
602.1 
609.6 
613.1 
617.S 

617.7 
619.7 
619.8 
628.0 

628.6 
629.8 
630.' 
630.7 

632.8 
633.0 
633.7 
636.S 
637.3 

637.6 
644.' 

649.3 

to-Year Recurrence Interval Flood 

D;:;:am 
(feet above Backwater e 

NGVD) (feet) 

582.8 

591.1 
598.8 
602.1 
609 .• 
611.4 
614.4 

617.7 
617.7 
819.8 
624.8 

628.0 
629.4 
630.1 
630.7 

630.' 
632.8 
633.5 
634 .• 
636.6 

637.4 

63 •.• 

647.5 

'.3 

00 
0.0 
0.0 
0.0 
1.7 
3.1 

0.0 
2.0 
0.0 

3.' 

0 .• 

0.' 
0.3 
0.0 

2.' 
0.2 
0.2 
1.1 
0.7 

1 .• 

Depth 8t Low 
Point in Bridge 
Approach Road 

(feet) 

0.0 

Depth on Road 

81 Centerline 

01 Bridge 
(feet) 

Instantaneous .. a. 
Discharge 

(efs) 

6,200 
6,200 
6,300 
5,300 
5,300 
5.000 
6.000 
6.000 

6,000 
6,000 
5,000 
5,000 

5,000 
6.000 
5.000 
5.000 

5.000 
2,250 
2,250 
2,250 
2,250 

2.250 

2.250 
2,250 
2,250 
1,100 
1,100 
1,100 

u:::~m 
(feetabova 

NGVDI 

589.2 

692.2 
600.2 
603.' 
610.9 
616.6 
619.4 

620.5 
622.7 
622.7 
630.8 

631.7 
632.4 
632.8 
633.0 

"'.3 
634.5 
635.0 
637.9 
638.7 

639.0 
644 .• 

649.9 

SO-Year Recurrence Interval Flood 

o;:;;:am 
(feet above Backwater· 

NGVD) (feet) 

584.1 

592.2 
400.2 
603.' 
610.9 
614.4 
616.2 

619.6 
620.5 
622.7 
826.0 

630.9 
632.1 
632.6 
633.0 

632.7 
634.4 
634.8 
635.8 
638.0 

6.38.8 

640.0 

648.0 

5.1 

0.0 
0.0 
0.0 
0.0 
2.2 
3.2 

0 .• 
2.2 
0.0 ... 
O.B 
0.3 
0.2 
0.0 

1 .• 
0.1 
0.2 
2.1 
0.7 

I .• 

Depth at low 
Point in Bridge 

Approach Road 

(feet) 

0.0 

0.2 

Depth on Road 

81 Centerline 

of Bridge 

~aatl 

bStructurtl codtl;s liS loIlows: , -bridge or cultmrt; 2-tUm, sHlor we,; 3-drop structure or nlllurlll chllnnel drop; 4-1ords. OUdMIs. or inltIl or outlet structUftl$. Hydrllulicllily signHH:llnt structures Me denoted by lin S; hydrllUliclllly insignilicllnt structurllS tire denottld by lin I. 

Instantaneous .. a. 
Discharge 

lefs) 

7,000 
UXXl 
6,000 
6,000 
.,000 
5,700 
5,700 
5,700 

5.700 
5,700 
5,700 
5,700 

5,700 
5,700 
5,700 
5,700 

6,700 
2,550 
2,550 
2,550 
2,550 

2.550 

2,550 
2,550 
2,550 
1,200 
1,200 
1,200 

100-Y.ar Recurrence Imerval Flood 

Upstteam 
Staged 

(feetabova 

NGVD) 

589.9 

592.8 
600.7 
603.9 
611.4 
616.4 
620.4 

621.7 
624.2 
624.2 
632,9 

633.8 
634.2 
634.5 
634.6 

635.5 
835.7 
636.0 
638.4 
639.2 

641.4 
644.6 

650.1 

Downstream 
S_d 

(feetaboYe 
NGVD) 

584.9 

592.6 
600.7 
603 .• 
611.4 
616.4 
618.6 

620.6 
621.7 
624.2 
626.7 

633.1 
633.9 
634.3 
634.6 

634.4 
635.8 
635.9 
636.6 
838.5 

639.4 

641.9 

648.2 

Backwater· 
~eetl 

6.0 

0.0 
0.0 
0.0 
0.0 
0.0 
3.B 

1.1 
2.5 
0.0 
6.2 

0.7 
0.3 
0.2 
0.0 

1.1 
0.1 
0.1 
I.B 
0.7 

I.. 

c A hr. hilS lin lIdtIqu.te hydrllUlic c#lpM:il'f if it will r.",.in open during .'Iood /l6ving II recurrence inrfITVlIl flqulll to or less IhIIn the rftCommendtld design frequency. A bridge;s hydrllu/iclllly inlldequate il the IIpproaM road or bridge is OllertOpptl(/ by II flood hailing a recurrencll intfITVal equII' to or less thlln the rtlcommllnded design trequtlncy. 

dThtl fltHld sl.,. indicllted repl'tlumfS the witter sur/lICe elevlllion ~;",.tely 50 feet Irom Ihe bridge . 

• S.ciWII'er;s thfined liS thtl chllnge in th. st.ge/rom the upstrtNlln side 01 the hydrllulic structure to the downstream sid •. 

Depth at Low 
Point in Bndge 
Approach Road 

~-I 

0.2 

0.3 

Depth on Road 
at Centerline 

of Brl. 
(feet) 

Structure Identification and Selected Characteristics 

N.me 

S. Chase Allenue 
IH94 
S. 6th Street 
S. 9th Place 
S. 13th Street 
S.16thStreet 
Pedestrian Bridge 
W. CI8IIeiand A\lenue 
Chicago,. North 
Western Railway 

Railroad Spur 
Drop Structure 
S. 201h Street 
ChIcago" Nonh 

Number 

River 
Mil.· 

100 2.40 
105 2.57 
120 2.81 
140 3.08 
160 3.32 
180 3.58 
185 3.65 
190 3.79 

200 3.94 
205 3.96 
210 3.98 
215 4.32 

Western Railway Spur 220 4.44 
S. 27th Street 225 4.91 
S. 291h Street 230 5.03 
Drop Structure 232 5.12 
Klnnidr.mnic 
River Parkway 235 5.14 

Pedestrian Bridge 240 5.21 
S. 35th Street 245 5.45 
W. forest Home Avenue 250 5.71 
Jackson Park DrIVEl 255 5.B7 
Jackson Park Tunnel 

Outlet Structure 260 6.01 
Jackson Park Tunnel 
Inlel Structure 

Drop Structure 
Perk Padqtrien Bridge 
S. 43rd Street 
Park Pedesuian Bridge 

S. 60th Street Outfall 

285 6.14 
270 6.27 
275 6.44 
280 6.51 
285 7.18 
290 B.05 

Structure 
Type and 
Hydraulic 

Significanceb 

IS 
11 
IS 
IS 
IS 
IS 
IS 
IS 

IS 
IS 
3S 
IS 

IS 
IS 
IS 
3S 

IS 
IS 
IS 
IS 
IS 

.s 

11 
IS 
11 
.1 

·Musurtld in trifles IIIHwII Cfm~ with the Milwaukee River. 

Recommended-
Design 

Frequency 
(years) 

50 

50 
10 
50 
50 

50 

100 
100 

10 

100 
50 
10 

10 

50 
50 
10 

60 

Adequate 
Hydraulic 

C&pacit/ 

No 

Yo. 
Yes 

Yes 

Yes 

Yos 

Yo< 
Yes 

Yes 

Ye. 
Ye. 
Ye. 

Yaa 

Yos 
Yes 

Yo. 

No 

AppendixB 

HYDROLOGIC-HYDRAULIC SUMMARY FOR 
STRUCTURES IN THE KINNICKINNIC RIVER WATERSHED 

Table 8-1 

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

Instantaneous .... 
Discharge 

lefs' 

4,350 
4,350 
3.750 
3.750 
3,750 
3,550 
3,550 
3,550 

3.550 
3.550 
3,550 
3.550 

3,550 
3,550 
3,550 
3,550 

3.550 
1,600 
1,600 
1,600 
1,600 

1,600 

1,600 
1,600 
1,600 

790 
790 
790 

u::~m 
(feet above 

NGVD) 

587.1 

591.1 
598.8 
602.1 
609.6 
613.1 
617.S 

617.7 
619.7 
619.8 
628.0 

628.6 
629.8 
630.' 
630.7 

632.8 
633.0 
633.7 
636.S 
637.3 

637.6 
644.' 

649.3 

to-Year Recurrence Interval Flood 

D;:;:am 
(feet above Backwater e 

NGVD) (feet) 

582.8 

591.1 
598.8 
602.1 
609 .• 
611.4 
614.4 

617.7 
617.7 
819.8 
624.8 

628.0 
629.4 
630.1 
630.7 

630.' 
632.8 
633.5 
634 .• 
636.6 

637.4 

63 •.• 

647.5 

'.3 

00 
0.0 
0.0 
0.0 
1.7 
3.1 

0.0 
2.0 
0.0 

3.' 

0 .• 

0.' 
0.3 
0.0 

2.' 
0.2 
0.2 
1.1 
0.7 

1 .• 

Depth 8t Low 
Point in Bridge 
Approach Road 

(feet) 

0.0 

Depth on Road 

81 Centerline 

01 Bridge 
(feet) 

Instantaneous .. a. 
Discharge 

(efs) 

6,200 
6,200 
6,300 
5,300 
5,300 
5.000 
6.000 
6.000 

6,000 
6,000 
5,000 
5,000 

5,000 
6.000 
5.000 
5.000 

5.000 
2,250 
2,250 
2,250 
2,250 

2.250 

2.250 
2,250 
2,250 
1,100 
1,100 
1,100 

u:::~m 
(feetabova 

NGVDI 

589.2 

692.2 
600.2 
603.' 
610.9 
616.6 
619.4 

620.5 
622.7 
622.7 
630.8 

631.7 
632.4 
632.8 
633.0 

"'.3 
634.5 
635.0 
637.9 
638.7 

639.0 
644 .• 

649.9 

SO-Year Recurrence Interval Flood 

o;:;;:am 
(feet above Backwater· 

NGVD) (feet) 

584.1 

592.2 
400.2 
603.' 
610.9 
614.4 
616.2 

619.6 
620.5 
622.7 
826.0 

630.9 
632.1 
632.6 
633.0 

632.7 
634.4 
634.8 
635.8 
638.0 

6.38.8 

640.0 

648.0 

5.1 

0.0 
0.0 
0.0 
0.0 
2.2 
3.2 

0 .• 
2.2 
0.0 ... 
O.B 
0.3 
0.2 
0.0 

1 .• 
0.1 
0.2 
2.1 
0.7 

I .• 

Depth at low 
Point in Bridge 

Approach Road 

(feet) 

0.0 

0.2 

Depth on Road 

81 Centerline 

of Bridge 

~aatl 

bStructurtl codtl;s liS loIlows: , -bridge or cultmrt; 2-tUm, sHlor we,; 3-drop structure or nlllurlll chllnnel drop; 4-1ords. OUdMIs. or inltIl or outlet structUftl$. Hydrllulicllily signHH:llnt structures Me denoted by lin S; hydrllUliclllly insignilicllnt structurllS tire denottld by lin I. 

Instantaneous .. a. 
Discharge 

lefs) 

7,000 
UXXl 
6,000 
6,000 
.,000 
5,700 
5,700 
5,700 

5.700 
5,700 
5,700 
5,700 

5,700 
5,700 
5,700 
5,700 

6,700 
2,550 
2,550 
2,550 
2,550 

2.550 

2,550 
2,550 
2,550 
1,200 
1,200 
1,200 

100-Y.ar Recurrence Imerval Flood 

Upstteam 
Staged 

(feetabova 

NGVD) 

589.9 

592.8 
600.7 
603.9 
611.4 
616.4 
620.4 

621.7 
624.2 
624.2 
632,9 

633.8 
634.2 
634.5 
634.6 

635.5 
835.7 
636.0 
638.4 
639.2 

641.4 
644.6 

650.1 

Downstream 
S_d 

(feetaboYe 
NGVD) 

584.9 

592.6 
600.7 
603 .• 
611.4 
616.4 
618.6 

620.6 
621.7 
624.2 
626.7 

633.1 
633.9 
634.3 
634.6 

634.4 
635.8 
635.9 
636.6 
838.5 

639.4 

641.9 

648.2 

Backwater· 
~eetl 

6.0 

0.0 
0.0 
0.0 
0.0 
0.0 
3.B 

1.1 
2.5 
0.0 
6.2 

0.7 
0.3 
0.2 
0.0 

1.1 
0.1 
0.1 
I.B 
0.7 

I.. 

c A hr. hilS lin lIdtIqu.te hydrllUlic c#lpM:il'f if it will r.",.in open during .'Iood /l6ving II recurrence inrfITVlIl flqulll to or less IhIIn the rftCommendtld design frequency. A bridge;s hydrllu/iclllly inlldequate il the IIpproaM road or bridge is OllertOpptl(/ by II flood hailing a recurrencll intfITVal equII' to or less thlln the rtlcommllnded design trequtlncy. 

dThtl fltHld sl.,. indicllted repl'tlumfS the witter sur/lICe elevlllion ~;",.tely 50 feet Irom Ihe bridge . 

• S.ciWII'er;s thfined liS thtl chllnge in th. st.ge/rom the upstrtNlln side 01 the hydrllulic structure to the downstream sid •. 

Depth at Low 
Point in Bndge 
Approach Road 

~-I 

0.2 

0.3 

Depth on Road 
at Centerline 

of Brl. 
(feet) 



Structure ldenlificatlon and Selected CharacterIStiCs 

SUucture Recommended 
Type and DeSign Adequate 

River Hydraulic frequency H{drauhc 
Name Number Mllea 

Significanceb 
(years) Capacily' 

DropStruClure 300 0.04 3S 
Parking lol 
Tunnel Outlet 303 0.06 4S 

W. Cteveland Avenue 
Tunnel Inlet 305 0.12 4S 10 V •• 

Drop Structure 310 0.12 3S 
Pedestrian Bridge 315 0.20 11 
DropSlructure 320 0.27 3S 
Drop Structure 325 0.31 3S 
W. Stack Drive 330 0.36 IS 10 V •• 
Drop Structure 336 0.37 3S 
Drop Structure 340 0.42 3S 
Drop Structure 345 0.50 3S 
W. Bennen Avenue 
Tunnel Outlet 350 0.64 4S 10 V •• 

Oklahoma Avenue 0.61 N/A 
W. lakefield Drive 

Extension Tunnel Inlet 356 0.70 4S 
Drop Structure 350 0.70 3S 
Drop Structure 36S 0.80 3S 
S. 57th Street Culvert 370 0.84 IS 10 V .. 
Pedestrian Bridge 37S 0.S9 11 
Pedestrian Bridge 380 0.97 11 
Pedestrian Bridge 38S 1.07 11 
s. 55th Street Culvert 390 1.17 
W. Forest Home Avenue 

IS 10 V .. 

CulvettOutlei 39S 1.31 41 

NOTE: N/A indicates data not available. 

Table 8-2 

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

lO-Year Recurrence Interval flood 50-Year Recurrence Interval Flood 

Instantaneous u~:~~:~m D~:an:~~eam Depth at low Depth on Road Instantaneous u~::~:~m Downstream Depth at low Depth on Road 
Peak Poinl in Bridge 81Cenlerilne Peak Stage d Point in Bridge at Centerline 

Discharge (feet above (feet above Backwater 
. 

Approach Road of Bridge Discharge (feet above {feet above Backwater
e 

Approach Road of Bridge 
(ds) NGVO) NGVDI (feel) (feetl (feet) (efs) NGVD) NGVD) tfeel) (feet) (feel) 

670 686.7 686.4 0.0 980 687.5 687.4 0.0 

670 686.7 980 687.5 

670 692.3 -5.6 ·9.1 980 693.1 ·4.0 -7.5 
670 692.3 980 693.1 
.70 980 
670 696.2 695.8 980 697.2 696.8 
670 698.7 697.0 9BO 699.8 697.9 
670 701.9 699.B 1.5 -3.1 05.3 980 704.8 700.9 1.6 -1.6 -3.B 
670 700.1 701.9 980 700.9 704.8 
670 705.3 704.0 980 706.2 704.8 
870 709.2 707.0 980 710.2 707.8 

670 709.9 -5.5 -6.1 980 710.8 -4.6 -5.2 
670 980 

670 720.5 980 721.2 
670 720.5 980 721.2 
670 722.3 722.4 980 723.1 723.2 
670 725.9 722.9 0.8 -4.0 -5.2 980 728.1 723.7 1.4 -2.6 -3.B 
670 980 
670 980 
670 9BO 
670 73B.8 733.8 0.0 -2.0 -2.0 9BO 739.0 734.6 0.0 -1.2 -1.2 

47S N/A 640 

bSuuctur. code is as follows: l-bridgtt or culvert: 2-dllm. sill 01' we;'; 3·drop structur. 01' natural channttl drop: 4.fOl'd$. oudall~ 01' inlet or outl.t SUuctules. Hydrauliclllly significant structurtlS IIrtl dttnoted by an $; hydraulically insignificant structures are denoted by an I. 

lQO-Year Recurrence II1Iervai Flood 

Instantaneous u~:~:~m Downstream Depth at Low 

Peak Staged Pet,n! ,1'1 Bridge . 
Discharge (feel above (feet abo¥e Backwaler ApproaCh Road 

(ds) NGVD) NGVD) (feel) lIse!) 

1,150 687.9 687.8 00 

1,150 687.9 

1,150 695.0 ·4.0 

1.150 695.0 
1.150 
1,150 697.6 697.3 
1,150 700.2 688.3 
1,150 704.9 701.4 27 -1.5 

1,150 704.9 704.9 
1.150 706.6 705.1 
1.150 710.5 708.2 

1,150 711.2 .4.1 

1,150 

1,150 724.3 
1,150 724.3 
1,150 724.4 724.4 
1,150 727.5 724.0 0.2 ·2.1 
1,150 
1,150 
1,150 
1,150 739.1 734.8 0.0 ·10 

710 

c
A 

bridge has lin adequate hydraulic cllPnity if it wiN remain open during aiiDOd having II r~renctl inte,.,a/eqwt to or le$8 than the recommended design frequency. A bridge is hydraulically inlldequattl if the approsch rOlld or bridge is OVtlrtopped by II flood having a recurrence interva' equal tD 01' 1e$8 tIIan the recommendttd design IreqtJttnc'f. 

drhellood stllfltl indic.ted 'tlfNestlnrs ,he WIIter sur/ace elevation lIPprtlllitnlltely 50 leet from thtt bridge. 

eBackwater is defmed lIS the change in the stage from the upsUeam side of the hydraulic SfrUClUltt tD the downstrHm $. 
Source: SEWRPC 

Depth on Road 

at Cenlerblle 
01 Bridge 

(leeU 

-5.6 

-3.3 

·4.7 

·3,3 

·1.0 

Structure ldenlificatlon and Selected CharacterIStiCs 

SUucture Recommended 
Type and DeSign Adequate 

River Hydraulic frequency H{drauhc 
Name Number Mllea 

Significanceb 
(years) Capacily' 

DropStruClure 300 0.04 3S 
Parking lol 
Tunnel Outlet 303 0.06 4S 

W. Cteveland Avenue 
Tunnel Inlet 305 0.12 4S 10 V •• 

Drop Structure 310 0.12 3S 
Pedestrian Bridge 315 0.20 11 
DropSlructure 320 0.27 3S 
Drop Structure 325 0.31 3S 
W. Stack Drive 330 0.36 IS 10 V •• 
Drop Structure 336 0.37 3S 
Drop Structure 340 0.42 3S 
Drop Structure 345 0.50 3S 
W. Bennen Avenue 
Tunnel Outlet 350 0.64 4S 10 V •• 

Oklahoma Avenue 0.61 N/A 
W. lakefield Drive 

Extension Tunnel Inlet 356 0.70 4S 
Drop Structure 350 0.70 3S 
Drop Structure 36S 0.80 3S 
S. 57th Street Culvert 370 0.84 IS 10 V .. 
Pedestrian Bridge 37S 0.S9 11 
Pedestrian Bridge 380 0.97 11 
Pedestrian Bridge 38S 1.07 11 
s. 55th Street Culvert 390 1.17 
W. Forest Home Avenue 

IS 10 V .. 

CulvettOutlei 39S 1.31 41 

NOTE: N/A indicates data not available. 

Table 8-2 

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

lO-Year Recurrence Interval flood 50-Year Recurrence Interval Flood 

Instantaneous u~:~~:~m D~:an:~~eam Depth at low Depth on Road Instantaneous u~::~:~m Downstream Depth at low Depth on Road 
Peak Poinl in Bridge 81Cenlerilne Peak Stage d Point in Bridge at Centerline 

Discharge (feet above (feet above Backwater 
. 

Approach Road of Bridge Discharge (feet above {feet above Backwater
e 

Approach Road of Bridge 
(ds) NGVO) NGVDI (feel) (feetl (feet) (efs) NGVD) NGVD) tfeel) (feet) (feel) 

670 686.7 686.4 0.0 980 687.5 687.4 0.0 

670 686.7 980 687.5 

670 692.3 -5.6 ·9.1 980 693.1 ·4.0 -7.5 
670 692.3 980 693.1 
.70 980 
670 696.2 695.8 980 697.2 696.8 
670 698.7 697.0 9BO 699.8 697.9 
670 701.9 699.B 1.5 -3.1 05.3 980 704.8 700.9 1.6 -1.6 -3.B 
670 700.1 701.9 980 700.9 704.8 
670 705.3 704.0 980 706.2 704.8 
870 709.2 707.0 980 710.2 707.8 

670 709.9 -5.5 -6.1 980 710.8 -4.6 -5.2 
670 980 

670 720.5 980 721.2 
670 720.5 980 721.2 
670 722.3 722.4 980 723.1 723.2 
670 725.9 722.9 0.8 -4.0 -5.2 980 728.1 723.7 1.4 -2.6 -3.B 
670 980 
670 980 
670 9BO 
670 73B.8 733.8 0.0 -2.0 -2.0 9BO 739.0 734.6 0.0 -1.2 -1.2 

47S N/A 640 

bSuuctur. code is as follows: l-bridgtt or culvert: 2-dllm. sill 01' we;'; 3·drop structur. 01' natural channttl drop: 4.fOl'd$. oudall~ 01' inlet or outl.t SUuctules. Hydrauliclllly significant structurtlS IIrtl dttnoted by an $; hydraulically insignificant structures are denoted by an I. 

lQO-Year Recurrence II1Iervai Flood 

Instantaneous u~:~:~m Downstream Depth at Low 

Peak Staged Pet,n! ,1'1 Bridge . 
Discharge (feel above (feet abo¥e Backwaler ApproaCh Road 

(ds) NGVD) NGVD) (feel) lIse!) 

1,150 687.9 687.8 00 

1,150 687.9 

1,150 695.0 ·4.0 

1.150 695.0 
1.150 
1,150 697.6 697.3 
1,150 700.2 688.3 
1,150 704.9 701.4 27 -1.5 

1,150 704.9 704.9 
1.150 706.6 705.1 
1.150 710.5 708.2 

1,150 711.2 .4.1 

1,150 

1,150 724.3 
1,150 724.3 
1,150 724.4 724.4 
1,150 727.5 724.0 0.2 ·2.1 
1,150 
1,150 
1,150 
1,150 739.1 734.8 0.0 ·10 

710 

c
A 

bridge has lin adequate hydraulic cllPnity if it wiN remain open during aiiDOd having II r~renctl inte,.,a/eqwt to or le$8 than the recommended design frequency. A bridge is hydraulically inlldequattl if the approsch rOlld or bridge is OVtlrtopped by II flood having a recurrence interva' equal tD 01' 1e$8 tIIan the recommendttd design IreqtJttnc'f. 

drhellood stllfltl indic.ted 'tlfNestlnrs ,he WIIter sur/ace elevation lIPprtlllitnlltely 50 leet from thtt bridge. 

eBackwater is defmed lIS the change in the stage from the upsUeam side of the hydraulic SfrUClUltt tD the downstrHm $. 
Source: SEWRPC 

Depth on Road 

at Cenlerblle 
01 Bridge 

(leeU 

-5.6 

-3.3 

·4.7 

·3,3 

·1.0 



Structure ldentiflcalion and Selected CharacteristICS 

Name 

Oullet Control Sill 
W. Oklahoma Avenue 

Tunnel Outlet 

W. Euclid Avenue 

Tunnel Inlet 
W.lakefield Drive 
W. Morgan Avenue 
Tunnel Outlet 

S. 27th Street 
Tunnel Inlet 

Howard Avenue 

S. 20th Street' 
Pedestrian Bridge 
S. 13th Street 
IH94 
Soo Une Railroad 

S. 6th Street 
S. 5th Street 
layton Avenue 
TunnelOuliet 

Howell Avenue 
Tunnel Inlet 

Airport Tunnel Outlet 

Airport Tunnel Inlet 
Airport Service Road 
Drop Strudure 
Chicago & North 
Western Railwav 

UtilitvLane 
Pennsylvania Avenue 
Frontage Road 

Nicholson Road 

Whitnall Avenue 

Number 

400 

404 

406 
412 

416 

41S 
420 
42S 
432 
43. 
43S 
440 
444 

448 

452 

R.ve~ 
Mile 

0.00 

0.05 

0.32 
0.49 

0.68 

0.87 
1.30 
1.70 
1.83 
2.42 
2.SO 
2.57 
3.03 
3.18 

3.51 

454 3.65 
455 3.86 
456 4.76 
457 4.96 
457A 5.28 

45S 
460 
464 
46S 
472 
476 

5.34 
5.36 
5.54 
5.98 
5.99 
6.12 

SUutlure 

TyPe8nd 
Hydraulic 

SIgrllhcanceb 

25 

45 

45 
15 

45 

45 
15 
15 
11 
15 
11 
15 
15 
15 

45 

45 
45 
45 
15 
35 

15 
15 
15 
15 
15 
15 

Recommended 

DeSIgn 
Frequency 

(years) 

10 

50 
10 

50 
100 
100 

10 
10 

100 

50 

10 
50 

aMeasured in miles lIbtwe conI/Utln" with the Kinnickinnic River. 

Adequate 
Hydrauhc 

capacltyC 

Vos 

Vos 
Ve. 

Vos 

V., 
Ve, 
Ve. 

Ve. 

No 

No 

No 

Table 8-3 

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

Instantaneous .... 
DIscharge 

Ids) 

1.970 

1.970 

1,970 
1,970 

1.670 

1,670 
1,670 
1,670 
1,670 
1,250 
1,250 
1,250 
1,250 
1,250 

620 

620 
520 
400 
400 
400 

400 
400 
350 
350 
350 
350 

u~::~r 
(feet above 

NGVO) 

632.1 

638.7 
641.4 

646.1 
646.5 
652.8 

658.1 

659.5 
659.9 
660.7 

661.3 

662.4 
664.0 
665.4 

670.0 
670.7 
673.1 
677.4 
677.4 
682.3 

10'Year Recurrence Interval Flood 

o;an:~deam 
(feet above Backwatere 

NGVO) Ifeel) 

632.1 

634.1 

641.1 

643.1 

646.5 
648.S 

656.5 

658.2 
659.8 
660.1 

661.0 

661.5 

663.8 
664.8 

668.2 
670.0 
671.8 
677,2 
677.4 
681.0 

0.0 

0.3 

0.0 
4.0 

1.6 

1.3 
0.1 
0.6 

0.2 
0.6 

1.S 
0.7 
1.3 
0.2 
0.0 
1.3 

Depth at low 
Point in Bridge 
Approach Road 

Ifeel) 

0.4 
0.5 
3.1 
3.2 
0.5 

Depth on Road 
at Centerline 

of Bridge 

(feet) 

0.5 

Instantaneous 
Peak 

DIscharge 
(cis) 

2.730 

2.730 

2,730 
2,730 

2.310 

2.310 
2,310 
2,310 
2,310 
1,690 
1,690 
1,690 
1,690 
1,690 

660 

660 
660 
550 
550 
550 

550 
550 
450 
450 
450 
450 

u;::~:~r 
Iteet above 

NGVO) 

633.5 

639.9 
643.5 

648.1 
648.6 
654.1 

660.1 

662.6 
663.7 
664.2 

664.5 

665.2 
665.5 
666.0 

671.2 
671.3 
673.4 
677.9 
677.9 
682.4 

50-Year Recurrence Interval Flood 

Downstream 
Staged 

(feet above Backwatere 

NGVOI Ifeet) 

633.5 

635.0 

642.6 

644.7 

648.6 
650.1 

657.4 

.603 
662.7 
663.8 

664.3 

664.7 

665.5 
666.0 

668.8 
671.2 
672.3 
677.7 
677.9 
681.5 

0.0 

0.' 

0.2 
4.0 

2.7 

2.3 
1.0 
0.4 

0.0 
0.0 

2.4 
0.1 
1.1 
0.2 
0.0 

0.' 

Depth at low 
Pomt in Bridge 

Approach Road 
Ifeet) 

0 .• 
1.3 

1.0 
1.S 
3.S 
3.7 
0.6 

Depth on Road 
at Centerline 

01 Bridge 

(feel) 

0.0 
1.3 

0.1 
0.3 
0.6 

bStructure code is liS fo/Iows: '-bridge or culvert: 2-dam, sill or weir; 34rop structure Dr nBturBI Mannel drop; .f.-fDrds. outfBIIs. ()f inlet Dr outlet structures. HydrBulically significant structures are denoted by lin S; hydrllulically insignilicant structures are denoted by an I. 

Instantaneous .... 
DIscharge 

Ids) 

3,070 

3,070 

3,070 
3,070 

2.600 

2.600 
2,600 
2,600 
2,600 
l.sao 
1,880 
1,sao 
1,880 
1,880 

710 

710 
710 
620 
620 
620 

620 
620 
510 
610 
510 
510 

tOO-Year Recurrence Interval Flood 

u~:~::dm 
(feet above 

NGVO) 

634.8 

640.6 
644.4 

649.7 
650.2 
654.7 

660.8 

663.6 
664.3 
664.7 

665.1 

665.8 
666.1 
666.5 

671.4 
671.5 
673.5 
678.1 
678.2 
682.5 

Downstream 
Staged 

(feet above Backwater
e 

NGVO) (feet) 

634.8 

635.3 

643.2 

645.4 

649.8 
651.0 

657.7 

660.8 
663.7 
664.4 

664.8 

665.3 

666.0 
666.5 

669.8 
671.4 
672.6 
677.9 
678.1 
681.6 

0.0 

1.2 

0.4 
3.7 

3.1 

2.S 
0.6 
0.3 

0.1 
0.0 

1.6 
0.1 

0.' 
0.2 
0.1 

0.' 

Depth at low 
POlOtln Bridge 

Approach Road 

(feet! 

0.6 

1.2 
lS 

1.2 
1.' 
3.S 
4.0 
0.7 

c A bridge hils lin adt!qullte hydrllulic cllpacity if it win remain open during a flood hlllling a recurrence interval equlll to Dr less thlln the recommended design frequency. A bridge is hydraulically inadequate if the approach road or bridge is overtopped by a flood having II recurrence intefllal equal to Of less than the recommended design frequency. 

dThe flood stage indicllted represents m. wllter sur{lIce elellation .prollimately 50 lut /rom the bridge. 

eSIIC1cwaltlf i$ defined tIS the chafll/ll in the stllge from the upstream side of the hydrllu/ic structure to the downstream side. 

fThere is a drop of about 5.4 feet in the strNmlHtd at the downstrellm sidtt of the S. 20th Street bridge. 

Source: SEWRPC 

Dept h on Road 

at Centerline 

of Bndge 

(feeU 

0.6 

0 .• 
l.S 

0.0 
0.3 
0 .• 
0.7 

Structure ldentiflcalion and Selected CharacteristICS 

Name 

Oullet Control Sill 
W. Oklahoma Avenue 

Tunnel Outlet 

W. Euclid Avenue 

Tunnel Inlet 
W.lakefield Drive 
W. Morgan Avenue 
Tunnel Outlet 

S. 27th Street 
Tunnel Inlet 

Howard Avenue 

S. 20th Street' 
Pedestrian Bridge 
S. 13th Street 
IH94 
Soo Une Railroad 

S. 6th Street 
S. 5th Street 
layton Avenue 
TunnelOuliet 

Howell Avenue 
Tunnel Inlet 

Airport Tunnel Outlet 

Airport Tunnel Inlet 
Airport Service Road 
Drop Strudure 
Chicago & North 
Western Railwav 

UtilitvLane 
Pennsylvania Avenue 
Frontage Road 

Nicholson Road 

Whitnall Avenue 

Number 

400 

404 

406 
412 

416 

41S 
420 
42S 
432 
43. 
43S 
440 
444 

448 

452 

R.ve~ 
Mile 

0.00 

0.05 

0.32 
0.49 

0.68 

0.87 
1.30 
1.70 
1.83 
2.42 
2.SO 
2.57 
3.03 
3.18 

3.51 

454 3.65 
455 3.86 
456 4.76 
457 4.96 
457A 5.28 

45S 
460 
464 
46S 
472 
476 

5.34 
5.36 
5.54 
5.98 
5.99 
6.12 

SUutlure 

TyPe8nd 
Hydraulic 

SIgrllhcanceb 

25 

45 

45 
15 

45 

45 
15 
15 
11 
15 
11 
15 
15 
15 

45 

45 
45 
45 
15 
35 

15 
15 
15 
15 
15 
15 

Recommended 

DeSIgn 
Frequency 

(years) 

10 

50 
10 

50 
100 
100 

10 
10 

100 

50 

10 
50 

aMeasured in miles lIbtwe conI/Utln" with the Kinnickinnic River. 

Adequate 
Hydrauhc 

capacltyC 

Vos 

Vos 
Ve. 

Vos 

V., 
Ve, 
Ve. 

Ve. 

No 

No 

No 

Table 8-3 

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

Instantaneous .... 
DIscharge 

Ids) 

1.970 

1.970 

1,970 
1,970 

1.670 

1,670 
1,670 
1,670 
1,670 
1,250 
1,250 
1,250 
1,250 
1,250 

620 

620 
520 
400 
400 
400 

400 
400 
350 
350 
350 
350 

u~::~r 
(feet above 

NGVO) 

632.1 

638.7 
641.4 

646.1 
646.5 
652.8 

658.1 

659.5 
659.9 
660.7 

661.3 

662.4 
664.0 
665.4 

670.0 
670.7 
673.1 
677.4 
677.4 
682.3 

10'Year Recurrence Interval Flood 

o;an:~deam 
(feet above Backwatere 

NGVO) Ifeel) 

632.1 

634.1 

641.1 

643.1 

646.5 
648.S 

656.5 

658.2 
659.8 
660.1 

661.0 

661.5 

663.8 
664.8 

668.2 
670.0 
671.8 
677,2 
677.4 
681.0 

0.0 

0.3 

0.0 
4.0 

1.6 

1.3 
0.1 
0.6 

0.2 
0.6 

1.S 
0.7 
1.3 
0.2 
0.0 
1.3 

Depth at low 
Point in Bridge 
Approach Road 

Ifeel) 

0.4 
0.5 
3.1 
3.2 
0.5 

Depth on Road 
at Centerline 

of Bridge 

(feet) 

0.5 

Instantaneous 
Peak 

DIscharge 
(cis) 

2.730 

2.730 

2,730 
2,730 

2.310 

2.310 
2,310 
2,310 
2,310 
1,690 
1,690 
1,690 
1,690 
1,690 

660 

660 
660 
550 
550 
550 

550 
550 
450 
450 
450 
450 

u;::~:~r 
Iteet above 

NGVO) 

633.5 

639.9 
643.5 

648.1 
648.6 
654.1 

660.1 

662.6 
663.7 
664.2 

664.5 

665.2 
665.5 
666.0 

671.2 
671.3 
673.4 
677.9 
677.9 
682.4 

50-Year Recurrence Interval Flood 

Downstream 
Staged 

(feet above Backwatere 

NGVOI Ifeet) 

633.5 

635.0 

642.6 

644.7 

648.6 
650.1 

657.4 

.603 
662.7 
663.8 

664.3 

664.7 

665.5 
666.0 

668.8 
671.2 
672.3 
677.7 
677.9 
681.5 

0.0 

0.' 

0.2 
4.0 

2.7 

2.3 
1.0 
0.4 

0.0 
0.0 

2.4 
0.1 
1.1 
0.2 
0.0 

0.' 

Depth at low 
Pomt in Bridge 

Approach Road 
Ifeet) 

0 .• 
1.3 

1.0 
1.S 
3.S 
3.7 
0.6 

Depth on Road 
at Centerline 

01 Bridge 

(feel) 

0.0 
1.3 

0.1 
0.3 
0.6 

bStructure code is liS fo/Iows: '-bridge or culvert: 2-dam, sill or weir; 34rop structure Dr nBturBI Mannel drop; .f.-fDrds. outfBIIs. ()f inlet Dr outlet structures. HydrBulically significant structures are denoted by lin S; hydrllulically insignilicant structures are denoted by an I. 

Instantaneous .... 
DIscharge 

Ids) 

3,070 

3,070 

3,070 
3,070 

2.600 

2.600 
2,600 
2,600 
2,600 
l.sao 
1,880 
1,sao 
1,880 
1,880 

710 

710 
710 
620 
620 
620 

620 
620 
510 
610 
510 
510 

tOO-Year Recurrence Interval Flood 

u~:~::dm 
(feet above 

NGVO) 

634.8 

640.6 
644.4 

649.7 
650.2 
654.7 

660.8 

663.6 
664.3 
664.7 

665.1 

665.8 
666.1 
666.5 

671.4 
671.5 
673.5 
678.1 
678.2 
682.5 

Downstream 
Staged 

(feet above Backwater
e 

NGVO) (feet) 

634.8 

635.3 

643.2 

645.4 

649.8 
651.0 

657.7 

660.8 
663.7 
664.4 

664.8 

665.3 

666.0 
666.5 

669.8 
671.4 
672.6 
677.9 
678.1 
681.6 

0.0 

1.2 

0.4 
3.7 

3.1 

2.S 
0.6 
0.3 

0.1 
0.0 

1.6 
0.1 

0.' 
0.2 
0.1 

0.' 

Depth at low 
POlOtln Bridge 

Approach Road 

(feet! 

0.6 

1.2 
lS 

1.2 
1.' 
3.S 
4.0 
0.7 

c A bridge hils lin adt!qullte hydrllulic cllpacity if it win remain open during a flood hlllling a recurrence interval equlll to Dr less thlln the recommended design frequency. A bridge is hydraulically inadequate if the approach road or bridge is overtopped by a flood having II recurrence intefllal equal to Of less than the recommended design frequency. 

dThe flood stage indicllted represents m. wllter sur{lIce elellation .prollimately 50 lut /rom the bridge. 

eSIIC1cwaltlf i$ defined tIS the chafll/ll in the stllge from the upstream side of the hydrllu/ic structure to the downstream side. 

fThere is a drop of about 5.4 feet in the strNmlHtd at the downstrellm sidtt of the S. 20th Street bridge. 

Source: SEWRPC 

Dept h on Road 

at Centerline 

of Bndge 

(feeU 

0.6 

0 .• 
l.S 

0.0 
0.3 
0 .• 
0.7 



Structure Identification and Selected Characteristics 

Name 

Outlet Control Sill 

W. Oklahoma Avenue 
TunneJOuttet 

W. Euclid Avenue 
Tunnel Inlet 

W. lakefield Drive 
W. Morgan Avenue 
TunnelOullet 

S. 27th Street 
Tunnel Inlet 

Howard Avenue 
S.2OthStreet 
Pedestrian Bridge 
S. 13th Street 
IH94 

500 une Railroad 
S. 6th Slreet 
S. 5th Street 
Layton Avenue 
Tunnel Outlet 

Howell Avenue 
Tunnel Inlet 

Airport Tunnel Outlet 
Airport Tunnel Inlet 
Airport Service Road 
Drop Structuref 

Chicago & North 

Weslern Railway 
Utility lane 

Pennsylvania Avenue 
Frontage Road 
Nicholson Road 

Whilnall Avenue 

Number 
River 
MileB 

400 0.00 

404 0.05 

406 0.32 
412 0.49 

416 0.68 

418 0.87 
420 1.30 
428 1.70 
432 1.83 
436 2.42 

438 2.50 
440 2.57 
444 3.00 
448 3.18 

452 3.51 

454 3.65 
455 3.86 
456 4.78 
457 4.96 

457A 5.28 

458 5.34 
460 5.38 
464 5.64 
468 5.98 
472 5.99 
476 6.12 

Structure 
Type and 

Si~:'~:U!b 

2S 

4S 

4S 
IS 

4S 

4S 
IS 
IS 
11 
IS 
11 
IS 
IS 
IS 

4S 

4S 
4S 
4S 
IS 
3S 

IS 
IS 
IS 
IS 
IS 
IS 

Recommended 

Design 

Frequency 
(years) 

10 

50 
10 

50 
100 
100 
10 
10 

100 

50 

10 
50 

a MHsured in milflS above confluence with the Kinnickinnic Rivflr. 

Adequate 

Hydraulic: 
CapaCityC 

v., 

v., 
V •• 

Veo 

v •• 
V •• 
V •• 

v •• 

Veo 

v .. 
No 

Table 8-4 

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

Instantaneous 

Peak 
Discharge 

Idsl 

2,150 

2,150 

2,150 
2,150 

1,920 

1,920 
1,920 
1,920 
1,920 
1,590 
1,590 
1,590 
1.590 
1,590 

580 

580 
580 
400 
400 
400 

400 
400 
350 
350 
350 
350 

u;~:~:~r 
(feet above 

NGVDj 

632.1 

639.0 
642.0 

645.8 
.... 5 
B50.3 

653.6 

654.7 
657.1 
660.2 

681.3 

862.5 
663.8 

665.2 
665.3 
888.4 

674.2 

682.3 

10·Year Recurrence Interval Flood 

~7a~;deam 
'feet above Backwatel 

NGVD) (feet) 

632.1 

634.4 

641.8 

643.4 

646.4 
649.2 

653.6 

854.3 
657.1 
659.2 

660.9 

861.5 

663.8 

664.9 
665.2 
666.2 

680.6 

0.0 

0.4 

0.1 
1.1 

0.0 

0.4 
0.0 
1.0 

0.0 

0.3 
0.1 
0.2 

0.7 

Depth at Low 

Point in Bridge 
Approach Road 

'feetl 

0.5 

Depth on Road 

at Centerline 
of Bndge 

Ifeel) 

0.5 

Instantaneous 

Peak 

Discharge 

(cfs) 

2,820 

2,820 

2.820 
2,820 

2,570 

2,570 
2,570 
2,570 
2,570 
2,120 
2,120 

2,120 
2,120 
2,120 

750 

750 
750 
550 
550 
550 

550 
650 
450 
450 
460 

450 

ur.:~:adm 
(feel above 

NGVO) 

633.5 

640.1 
643.8 

648.' 
649.4 

652.0 

555.4 

657.2 
658.6 

661.6 

662.6 

663.8 
664.6 

666.0 
666.1 

667.2 

875.2 
682.4 

50-Year Recurrence InleNal Flood 

O~7;:;deam 
(feet above Backwalers 

NGVO) ffeet) 

633.5 

635.1 

642.8 

644.7 

649.1 
650.6 

654.8 

655.9 
658.8 
660.1 

662.2 

662.9 

664.5 

665.6 
666.0 
687.0 

680.9 

0.0 

1.0 

0.3 
1.4 

0.6 

1.3 
0.0 
1.5 

0.1 

0.4 
0.1 
0.2 

0.6 

DeplhalLow 

Point in Bridge 

Approach Road 

(feet) 

0.6 

Depth on Road 

alCenler1ine 
01 Bridge 

(feel) 

0.6 

bStructure code is as follows: '·bridge tN culvert; 2-dam. sill or weir; 3·drop structure tN nlltural channal drop; 4·ftNds. outfalls. tN inlel IN outlet structures. Hydraulically significant structures .rfl denoted by an S; hydraulically inSignificant strut:tures are denoted by an I. 

Instantaneous 
Peak 

Discharge 

(cfs) 

3.090 

3.090 

3,090 

3.090 

2.840 

2.840 
2.840 
2.840 
2,840 
2,340 
2,340 
2,340 
2.340 
2,340 

830 

830 
830 
620 
620 
620 

620 
620 
510 
510 
510 
510 

100·Year Re<:urrence Interval Flood 

u;:~~:~m 
(feet above 

NGVD) 

634.8 

640.6 

"'.8 

650.5 
651.1 
653.2 

656.3 

658.2 
659.4 
662.1 

663.2 

664.4 

665.0 

666.3 
866.4 
667.5 

675.8 
682.5 

Downstream 
Staged 

(feet above 
NGVD) 

6348 

635.3 

643.3 

645.5 

650.6 
651.8 

655.4 

656.6 
659.4 

660.5 

662.7 

665.3 

665.0 

666.0 
666.3 

667.3 

681.2 

BackwaterS 

(feel) 

00 

1.5 

0.5 
1.4 

0.' 

1.6 
0.0 
1.6 

0.0 

0.3 
0.1 
0.2 

0.3 

Deplh.3ILow 

POint 10 Bndge 
ApprQach Road 

(feel! 

0.7 

c A bri~ has an IIdflquate hydraulic capar:ity if it will remain DpefJ during a flood having a recurrflnce int-"la/equal to or less than thfl recommended drtsign frequency. A bridge is hydraulically inadequate if the appr08ch rOlld or bridge;s overtOpped by a flood hailing a recurrence interval equal to or Jess than the recommended design frequency. 

d The flood stage indicated reprflsents th. wat.,. surfllt:e efe1llltion approximately 50 fHt from the bridge. 

flSlItkwater;s defined as the change in the "ag. from the upstream side of the hydraulic structure to the downstraam side. 

fDrop structure removed under reeommendlld ch6nnel conditions. 

Source: SEWRPC. 

Oepthon Road 

at Centerline 
of Bfldge 

(feet) 

0.7 

Structure Identification and Selected Characteristics 

Name 

Outlet Control Sill 

W. Oklahoma Avenue 
TunneJOuttet 

W. Euclid Avenue 
Tunnel Inlet 

W. lakefield Drive 
W. Morgan Avenue 
TunnelOullet 

S. 27th Street 
Tunnel Inlet 

Howard Avenue 
S.2OthStreet 
Pedestrian Bridge 
S. 13th Street 
IH94 

500 une Railroad 
S. 6th Slreet 
S. 5th Street 
Layton Avenue 
Tunnel Outlet 

Howell Avenue 
Tunnel Inlet 

Airport Tunnel Outlet 
Airport Tunnel Inlet 
Airport Service Road 
Drop Structuref 

Chicago & North 

Weslern Railway 
Utility lane 

Pennsylvania Avenue 
Frontage Road 
Nicholson Road 

Whilnall Avenue 

Number 
River 
MileB 

400 0.00 

404 0.05 

406 0.32 
412 0.49 

416 0.68 

418 0.87 
420 1.30 
428 1.70 
432 1.83 
436 2.42 

438 2.50 
440 2.57 
444 3.00 
448 3.18 

452 3.51 

454 3.65 
455 3.86 
456 4.78 
457 4.96 

457A 5.28 

458 5.34 
460 5.38 
464 5.64 
468 5.98 
472 5.99 
476 6.12 

Structure 
Type and 

Si~:'~:U!b 

2S 

4S 

4S 
IS 

4S 

4S 
IS 
IS 
11 
IS 
11 
IS 
IS 
IS 

4S 

4S 
4S 
4S 
IS 
3S 

IS 
IS 
IS 
IS 
IS 
IS 

Recommended 

Design 

Frequency 
(years) 

10 

50 
10 

50 
100 
100 
10 
10 

100 

50 

10 
50 

a MHsured in milflS above confluence with the Kinnickinnic Rivflr. 

Adequate 

Hydraulic: 
CapaCityC 

v., 

v., 
V •• 

Veo 

v •• 
V •• 
V •• 

v •• 

Veo 

v .. 
No 

Table 8-4 

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

Instantaneous 

Peak 
Discharge 

Idsl 

2,150 

2,150 

2,150 
2,150 

1,920 

1,920 
1,920 
1,920 
1,920 
1,590 
1,590 
1,590 
1.590 
1,590 

580 

580 
580 
400 
400 
400 

400 
400 
350 
350 
350 
350 

u;~:~:~r 
(feet above 

NGVDj 

632.1 

639.0 
642.0 

645.8 
.... 5 
B50.3 

653.6 

654.7 
657.1 
660.2 

681.3 

862.5 
663.8 

665.2 
665.3 
888.4 

674.2 

682.3 

10·Year Recurrence Interval Flood 

~7a~;deam 
'feet above Backwatel 

NGVD) (feet) 

632.1 

634.4 

641.8 

643.4 

646.4 
649.2 

653.6 

854.3 
657.1 
659.2 

660.9 

861.5 

663.8 

664.9 
665.2 
666.2 

680.6 

0.0 

0.4 

0.1 
1.1 

0.0 

0.4 
0.0 
1.0 

0.0 

0.3 
0.1 
0.2 

0.7 

Depth at Low 

Point in Bridge 
Approach Road 

'feetl 

0.5 

Depth on Road 

at Centerline 
of Bndge 

Ifeel) 

0.5 

Instantaneous 

Peak 

Discharge 

(cfs) 

2,820 

2,820 

2.820 
2,820 

2,570 

2,570 
2,570 
2,570 
2,570 
2,120 
2,120 

2,120 
2,120 
2,120 

750 

750 
750 
550 
550 
550 

550 
650 
450 
450 
460 

450 

ur.:~:adm 
(feel above 

NGVO) 

633.5 

640.1 
643.8 

648.' 
649.4 

652.0 

555.4 

657.2 
658.6 

661.6 

662.6 

663.8 
664.6 

666.0 
666.1 

667.2 

875.2 
682.4 

50-Year Recurrence InleNal Flood 

O~7;:;deam 
(feet above Backwalers 

NGVO) ffeet) 

633.5 

635.1 

642.8 

644.7 

649.1 
650.6 

654.8 

655.9 
658.8 
660.1 

662.2 

662.9 

664.5 

665.6 
666.0 
687.0 

680.9 

0.0 

1.0 

0.3 
1.4 

0.6 

1.3 
0.0 
1.5 

0.1 

0.4 
0.1 
0.2 

0.6 

DeplhalLow 

Point in Bridge 

Approach Road 

(feet) 

0.6 

Depth on Road 

alCenler1ine 
01 Bridge 

(feel) 

0.6 

bStructure code is as follows: '·bridge tN culvert; 2-dam. sill or weir; 3·drop structure tN nlltural channal drop; 4·ftNds. outfalls. tN inlel IN outlet structures. Hydraulically significant structures .rfl denoted by an S; hydraulically inSignificant strut:tures are denoted by an I. 

Instantaneous 
Peak 

Discharge 

(cfs) 

3.090 

3.090 

3,090 

3.090 

2.840 

2.840 
2.840 
2.840 
2,840 
2,340 
2,340 
2,340 
2.340 
2,340 

830 

830 
830 
620 
620 
620 

620 
620 
510 
510 
510 
510 

100·Year Re<:urrence Interval Flood 

u;:~~:~m 
(feet above 

NGVD) 

634.8 

640.6 

"'.8 

650.5 
651.1 
653.2 

656.3 

658.2 
659.4 
662.1 

663.2 

664.4 

665.0 

666.3 
866.4 
667.5 

675.8 
682.5 

Downstream 
Staged 

(feet above 
NGVD) 

6348 

635.3 

643.3 

645.5 

650.6 
651.8 

655.4 

656.6 
659.4 

660.5 

662.7 

665.3 

665.0 

666.0 
666.3 

667.3 

681.2 

BackwaterS 

(feel) 

00 

1.5 

0.5 
1.4 

0.' 

1.6 
0.0 
1.6 

0.0 

0.3 
0.1 
0.2 

0.3 

Deplh.3ILow 

POint 10 Bndge 
ApprQach Road 

(feel! 

0.7 

c A bri~ has an IIdflquate hydraulic capar:ity if it will remain DpefJ during a flood having a recurrflnce int-"la/equal to or less than thfl recommended drtsign frequency. A bridge is hydraulically inadequate if the appr08ch rOlld or bridge;s overtOpped by a flood hailing a recurrence interval equal to or Jess than the recommended design frequency. 

d The flood stage indicated reprflsents th. wat.,. surfllt:e efe1llltion approximately 50 fHt from the bridge. 

flSlItkwater;s defined as the change in the "ag. from the upstream side of the hydraulic structure to the downstraam side. 

fDrop structure removed under reeommendlld ch6nnel conditions. 

Source: SEWRPC. 

Oepthon Road 

at Centerline 
of Bfldge 

(feet) 

0.7 



Stru!;ture Identification and Selected Characterlsllcs 

Structure Recommended 

TVpe and Design Adequate 
River Hydraulic Frequency HydraulIC 

Name Number Milea 
Significanceb 

(years) Capacityc 

Chicago & North 

Western Railway 

Tunnel Outlet BOO 0.00 4S 
Chicago & North 

Western Radway 

Tunnel Inlet 800 0.10 4S 
W. lincoln Avenue 
Tunnel Inlet B02 0.21 4S 

S. 43rd Street 
Tunnellnle! B02 0.66 4S 

DropSlructure B03 0.66 3S 
W ElectriC Avenue BOO 0.95 IS 10 V" 

a Measured in miles abo". confluence with the Kinnickinnic River. 

Table 8-5 

HYDROLOGIC-HYDRAULIC SUMMARY-So 43RD STREET DITCH 
YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS 

to·Year Recurrence Interval Flood 50· Year Recurrence Interval Flood 

Instantaneous U:~~~:;dm Downstream Depth at low Depth on Road Instantaneous u;:~:~m Downstream Cepthatlow Depth on Road 

Peak Staged Pomt In Bridge 81 Centerline Peak Staged Pomt In Bndge al Centerline 

DIscharge (feel above (teelabove Backwater8 Approach Road of Bridge Discharge Ifeel above (feel above Backwater 
. Approach Road of Bridge 

(ds) NGVOI NGVO) (feel) (feel) (feel) Ids) NGVO) NGVD) (feet' (feet) tfeet) 

520 6386 630 640.0 

520 639.5 630 641.7 

490 639.5 600 641.8 

440 641.0 510 643.4 

440 643.B 641.0 510 644.4 643.4 

330 650.1 649.8 0.3 3eo 650.8 650.4 0.4 

bSuucture code is liS follows: I.bridge or culvert' 2·dllm. sill or weir: 3·drop structure or nlllural chllflllel drop: 4.fort/s. oudalls. Dr inlet or outlet structures. Hydraulically signHicant structures are d,motfHl by an S; hydraulically insignificant structures are denotfHl by an I. 

lOO·Year Recurrence Interval Flood 

Instantaneous U:;::dm D~C::~deam Depth at Low 

Peak Point In Bridge . 
Discharge (feel above (feet above Backwater Approach Road 

Ids) NGVD) NGVD) (feet) (feet) 

610 641.9 

610 643.8 

640 643.8 

540 645.6 

540 645.8 645.6 

400 651.1 650.7 0.4 

c A bridge hils an IItkqullte hydraulic cBp8city if it will remain open during a flood hltlling II recurrence interval equal to or less than the recommended design frequency. A bridge is hydraulically inadequate if the appr06ch road Dr bridge is overtopped by II flood having a recurrence interval equal to 01 less tlilln the recommended design frequency. 

dThe lIood stage indicated represents the water surf lice elevation approximately 60 leet from the bridge. 

e Baclewater is defined as the chMige in the stage from the upstrum side 01 the hyrJrllulic structure to the downstream side. 

Source: SEWRPC 

Structure Identification and Selected Characteristics 

Structure Recommended 

Type and Design Adequate 
River Hydraulic Frequency Hydraulic 

Namo Number Milea 
Significance

b 
(years) Capacitl 

S.2OthStreet 600 0.07 IS 50 V" 
Drop Structure 600A 0.09 3S 
Drop Structure 601 0.18 3S 
W. Plamfield Avenue 802 0.24 IS 10 Yo. 
W. Bolivar Avenue 804 0.40 IS 10 V" 
IH 894 Outlet 806A 0.76 41 

BMellsured in miles above confluence with Wilson Park Creek. 

Table 8-6 

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

10-Year Recurrence Interval Flood 50·Year Recurrence Interval Flood 

Instantaneous u~:e:dm Downstream Depth at low Depth on Road Instantaneous u:::~:~m Downstream Depth at low Depth on Road ... , Staged Point in Bridge at Centerline Peak Stage 
d 

Point in Bridge at Centerline 
Discharge (feet above (feet above Backwater

e 
Approach Road of Bridge Discharge (feet above (feet above Backwater

e 
Approach Road of Bridge 

(ds) NGVD) NGVOI (faet) (feet) (feet) Ids) NGVO) NGVD) (feet) (feet) (feet) 

360 654.0 654.0 0.0 530 655.1 655.1 0.0 
360 654.0 654.0 0.0 630 655.1 655.1 0.0 
360 657.8 655.6 2.2 530 658.4 656.0 2.4 
360 658.9 658.1 O.B 530 659.6 658.7 0." 
360 665.5 664.8 0.1 530 666.1 665.6 0.5 
360 683.3 .30 683.9 

bStructure code,s liS follows: '·bridge Dr culvert; 2·dam, sl1l 01 weir; 3·drop structure 01 natural channel drop: 4·fords, oudal/s. or inlet Dr outlet structures. Hydraulically significant structures are denoted by an S; hydraulically insignificant structures are denoted by an I. 

l00-Year Recurrence Interval Flood 

Instantaneous u~:~~,m Downstream Depth at Low 

Peak Stage 
d Pomt m Bridge 

Discharge (feet above (feet above Backwater
e Approach Road 

(ds) NGVO) NGVO) (feet) (feet) 

600 655.6 655.6 0.0 
800 655.6 655.6 0.0 
600 658.6 656.3 2.3 
800 659.9 659.0 0." 
800 666.3 665.8 0.5 
800 684.2 

c A bridge has an adequate hydraulic capacity if it will rel/lllin open during a flood hllving a recurrence interval equal to Dr less than the recommended design frequency. A bridge is hydraulically inlldequate if the approach road or bridge is overtopped by a flood having a recurrence interval equal to or less than the recommended design frequency 

d rhe flood stage indiCllted represents rhe water surillce elevation approxifrl8tely 50 feet from the bridge 

e Backwater is defined liS the ehange in the Slllge from the upStrHm side of the hydraulic structure to the downstrellm side. 

Source: SEWRPC 

& 

Depth on Road 

alCenterhne 
of Bndge 

(feell 

Depth on Road 

at Centerline 

of Bridge 

(feet! 

Stru!;ture Identification and Selected Characterlsllcs 

Structure Recommended 

TVpe and Design Adequate 
River Hydraulic Frequency HydraulIC 

Name Number Milea 
Significanceb 

(years) Capacityc 

Chicago & North 

Western Railway 

Tunnel Outlet BOO 0.00 4S 
Chicago & North 

Western Radway 

Tunnel Inlet 800 0.10 4S 
W. lincoln Avenue 
Tunnel Inlet B02 0.21 4S 

S. 43rd Street 
Tunnellnle! B02 0.66 4S 

DropSlructure B03 0.66 3S 
W ElectriC Avenue BOO 0.95 IS 10 V" 

a Measured in miles abo". confluence with the Kinnickinnic River. 

Table 8-5 

HYDROLOGIC-HYDRAULIC SUMMARY-So 43RD STREET DITCH 
YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS 

to·Year Recurrence Interval Flood 50· Year Recurrence Interval Flood 

Instantaneous U:~~~:;dm Downstream Depth at low Depth on Road Instantaneous u;:~:~m Downstream Cepthatlow Depth on Road 

Peak Staged Pomt In Bridge 81 Centerline Peak Staged Pomt In Bndge al Centerline 

DIscharge (feel above (teelabove Backwater8 Approach Road of Bridge Discharge Ifeel above (feel above Backwater 
. Approach Road of Bridge 

(ds) NGVOI NGVO) (feel) (feel) (feel) Ids) NGVO) NGVD) (feet' (feet) tfeet) 

520 6386 630 640.0 

520 639.5 630 641.7 

490 639.5 600 641.8 

440 641.0 510 643.4 

440 643.B 641.0 510 644.4 643.4 

330 650.1 649.8 0.3 3eo 650.8 650.4 0.4 

bSuucture code is liS follows: I.bridge or culvert' 2·dllm. sill or weir: 3·drop structure or nlllural chllflllel drop: 4.fort/s. oudalls. Dr inlet or outlet structures. Hydraulically signHicant structures are d,motfHl by an S; hydraulically insignificant structures are denotfHl by an I. 

lOO·Year Recurrence Interval Flood 

Instantaneous U:;::dm D~C::~deam Depth at Low 

Peak Point In Bridge . 
Discharge (feel above (feet above Backwater Approach Road 

Ids) NGVD) NGVD) (feet) (feet) 

610 641.9 

610 643.8 

640 643.8 

540 645.6 

540 645.8 645.6 

400 651.1 650.7 0.4 

c A bridge hils an IItkqullte hydraulic cBp8city if it will remain open during a flood hltlling II recurrence interval equal to or less than the recommended design frequency. A bridge is hydraulically inadequate if the appr06ch road Dr bridge is overtopped by II flood having a recurrence interval equal to 01 less tlilln the recommended design frequency. 

dThe lIood stage indicated represents the water surf lice elevation approximately 60 leet from the bridge. 

e Baclewater is defined as the chMige in the stage from the upstrum side 01 the hyrJrllulic structure to the downstream side. 

Source: SEWRPC 

Structure Identification and Selected Characteristics 

Structure Recommended 

Type and Design Adequate 
River Hydraulic Frequency Hydraulic 

Namo Number Milea 
Significance

b 
(years) Capacitl 

S.2OthStreet 600 0.07 IS 50 V" 
Drop Structure 600A 0.09 3S 
Drop Structure 601 0.18 3S 
W. Plamfield Avenue 802 0.24 IS 10 Yo. 
W. Bolivar Avenue 804 0.40 IS 10 V" 
IH 894 Outlet 806A 0.76 41 

BMellsured in miles above confluence with Wilson Park Creek. 

Table 8-6 

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

10-Year Recurrence Interval Flood 50·Year Recurrence Interval Flood 

Instantaneous u~:e:dm Downstream Depth at low Depth on Road Instantaneous u:::~:~m Downstream Depth at low Depth on Road ... , Staged Point in Bridge at Centerline Peak Stage 
d 

Point in Bridge at Centerline 
Discharge (feet above (feet above Backwater

e 
Approach Road of Bridge Discharge (feet above (feet above Backwater

e 
Approach Road of Bridge 

(ds) NGVD) NGVOI (faet) (feet) (feet) Ids) NGVO) NGVD) (feet) (feet) (feet) 

360 654.0 654.0 0.0 530 655.1 655.1 0.0 
360 654.0 654.0 0.0 630 655.1 655.1 0.0 
360 657.8 655.6 2.2 530 658.4 656.0 2.4 
360 658.9 658.1 O.B 530 659.6 658.7 0." 
360 665.5 664.8 0.1 530 666.1 665.6 0.5 
360 683.3 .30 683.9 

bStructure code,s liS follows: '·bridge Dr culvert; 2·dam, sl1l 01 weir; 3·drop structure 01 natural channel drop: 4·fords, oudal/s. or inlet Dr outlet structures. Hydraulically significant structures are denoted by an S; hydraulically insignificant structures are denoted by an I. 

l00-Year Recurrence Interval Flood 

Instantaneous u~:~~,m Downstream Depth at Low 

Peak Stage 
d Pomt m Bridge 

Discharge (feet above (feet above Backwater
e Approach Road 

(ds) NGVO) NGVO) (feet) (feet) 

600 655.6 655.6 0.0 
800 655.6 655.6 0.0 
600 658.6 656.3 2.3 
800 659.9 659.0 0." 
800 666.3 665.8 0.5 
800 684.2 

c A bridge has an adequate hydraulic capacity if it will rel/lllin open during a flood hllving a recurrence interval equal to Dr less than the recommended design frequency. A bridge is hydraulically inlldequate if the approach road or bridge is overtopped by a flood having a recurrence interval equal to or less than the recommended design frequency 

d rhe flood stage indiCllted represents rhe water surillce elevation approxifrl8tely 50 feet from the bridge 

e Backwater is defined liS the ehange in the Slllge from the upStrHm side of the hydraulic structure to the downstrellm side. 

Source: SEWRPC 

& 

Depth on Road 

alCenterhne 
of Bndge 

(feell 

Depth on Road 

at Centerline 

of Bridge 

(feet! 



Structure Identification and Selected Characteristics 

Structure Recommended 
Type and Design Adequate 

RIVer Hydraulic frequency Hydraulic 

N'me Number Milea 
Significance

b 
lvears) capacitl 

S. 27th Street 

Tunnel Outlet 607' 0.00 4S 
S. 27th Street 

Tunnel Inlet 607 0.27 4S 
IH894 G07A 0.50 IS 100 V" 
W. Colonv DflvtI 607. 0.65 IS ID V" 

"Me"sured in miles 6bove conlluence with V;IIII M6nn Creek. 

Table 8-7 

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

to-Year Recurrence Inlerval Flood 50-Year Recurrence Inlerval Flood 

Instantaneous u~:~:~m Downstream Depth allow Depth on Road Instantaneous U~::;:dm Downsueam Depth allow Depth on Road 

Peak Staged POint in Bridge at Cenlerlme Peak Staged Point in Bridge atCentarline 
Discharge (feel above 'feet above Backwater· Approach Road 01 Bridge Discharge (feetaboVii (feet above Backwatere Approach Road of Bridge 

Idsl NGVDI NGVDI (feet) (feetl (feet) Ids) NGVD) NGVD) (feet) (feet) (feet) 

180 682.3 270 683.3 

lGO 686.9 240 688.0 
IGO 695.9 693.8 2.1 240 697.1 694.2 2." 
130 712.7 709.0 3.7 200 713.8 709.4 4.4 

bStructure ctNk is liS follows: , ·bridge or culvert: 2.tJam, sill or weir: 3·drop structure or natural chllnn.f drop; 4./ords. outlalls. or inlet or outlet structures. Hydraulically significilnt structures are denot~ by an S; hydreulicllily insignificllnt structures arB denoted by an I. 

loo-Year Recurrence Interval Flood 

u:;:;~m Downstream Depth al Low 

Staged POint in Bridge 

f'eet above 'feet above Backwater
e Approach Road 

Instantaneous 

Peak 
Discharge 

Ids) NGVO) NGVD) (feet) (feet) 

320 683.7 

290 690.2 
290 697.8 694.4 3.4 

230 714.2 709.6 4.6 

C A bri. hilS an lldequllte hydrllulic cS/J/Icity if it will remain OfHn during a flood having a recurrence inttlfYal equal to or lass than the recommended design frequency. A bridge is hydraulically inadequate if the approach rOild or bridge i$ overtopped by a flood having II recurrence intfJfVal equal to or hiss than the recommended design frequency. 

dThe lIood stage indicllted represents the water surillce elevation approxil7l8tely 50 feet from the bridge. 

eS.ckwater is definad as the change in the stage from the upstream side of the hydraulic structure to tJu: downstrum side. 

Source: SEWRPC. 

Depth on Road 
al Cametline 

of Bridge 

,feet) 

Structure Identification and Selected Characteristics 

Structure Recommended 
Type and Design Adequate 

RIVer Hydraulic frequency Hydraulic 

N'me Number Milea 
Significance

b 
lvears) capacitl 

S. 27th Street 

Tunnel Outlet 607' 0.00 4S 
S. 27th Street 

Tunnel Inlet 607 0.27 4S 
IH894 G07A 0.50 IS 100 V" 
W. Colonv DflvtI 607. 0.65 IS ID V" 

"Me"sured in miles 6bove conlluence with V;IIII M6nn Creek. 

Table 8-7 

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

to-Year Recurrence Inlerval Flood 50-Year Recurrence Inlerval Flood 

Instantaneous u~:~:~m Downstream Depth allow Depth on Road Instantaneous U~::;:dm Downsueam Depth allow Depth on Road 

Peak Staged POint in Bridge at Cenlerlme Peak Staged Point in Bridge atCentarline 
Discharge (feel above 'feet above Backwater· Approach Road 01 Bridge Discharge (feetaboVii (feet above Backwatere Approach Road of Bridge 

Idsl NGVDI NGVDI (feet) (feetl (feet) Ids) NGVD) NGVD) (feet) (feet) (feet) 

180 682.3 270 683.3 

lGO 686.9 240 688.0 
IGO 695.9 693.8 2.1 240 697.1 694.2 2." 
130 712.7 709.0 3.7 200 713.8 709.4 4.4 

bStructure ctNk is liS follows: , ·bridge or culvert: 2.tJam, sill or weir: 3·drop structure or natural chllnn.f drop; 4./ords. outlalls. or inlet or outlet structures. Hydraulically significilnt structures are denot~ by an S; hydreulicllily insignificllnt structures arB denoted by an I. 

loo-Year Recurrence Interval Flood 

u:;:;~m Downstream Depth al Low 

Staged POint in Bridge 

f'eet above 'feet above Backwater
e Approach Road 

Instantaneous 

Peak 
Discharge 

Ids) NGVO) NGVD) (feet) (feet) 

320 683.7 

290 690.2 
290 697.8 694.4 3.4 

230 714.2 709.6 4.6 

C A bri. hilS an lldequllte hydrllulic cS/J/Icity if it will remain OfHn during a flood having a recurrence inttlfYal equal to or lass than the recommended design frequency. A bridge is hydraulically inadequate if the approach rOild or bridge i$ overtopped by a flood having II recurrence intfJfVal equal to or hiss than the recommended design frequency. 

dThe lIood stage indicllted represents the water surillce elevation approxil7l8tely 50 feet from the bridge. 

eS.ckwater is definad as the change in the stage from the upstream side of the hydraulic structure to tJu: downstrum side. 

Source: SEWRPC. 

Depth on Road 
al Cametline 

of Bridge 

,feet) 



()o. 

Structure Idenlif,catlon and Selected Characterlstacs 

Name 

W. Bradley Road 
Private Drive 
N. R.ver Road 
Footbridge 
Private Drive 
Prlvale Drive 
Pflvale Drive 
N. Pheasant lane 
TunnelOullet 

IH 43 Tunnel Inlet 
N. Port Washington 

Number 

3100 0.13 
3105 0.21 
3110 0.41 
3112 0.66 
3115 0.68 
3120 0.84 
3125 1.05 

3130 1.36 
3135 1.38 

Road/CTH W 3140 1.57 
Footbridge 3145 1.76 
E. Dean Road 3150 1.91 

Structure 
Type and 
Hydraulic 

Significanceb 

15 
15 
15 
15 
11 

15 
15 

45 
45 

15 
11 

15 

Recommended 

DeSign 

Frequency 

(years) 

10 

10 

50 

10 

a Measured in miles MJove confluence with the Milwaukee River. 

Adequate 

Hydrauhc 

CapsCitl 

y" 

Ye, 

Y .. 

No 

AppendixC 

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 

Instantaneous 

Peak 

Discharge 

(ets) 

.,0 .,0 
790 
790 
790 
790 
790 

810 
810 

780 
780 
700 

u:;~~:~m 
(Ieel above 

NGVDj 

644.2 
645.1 
647.6 
651.0 

654.2 
655.3 

657.9 

659.8 

660.3 

lO-Year Recurrence Interval Flood 

O;;gS;deam 

(teet above Backwater8 

NGVDI ,feet) 

642.9 
644.4 
647.5 
650.8 

653.4 
654.6 

757.7 

658.3 

660.0 

1.3 
0.7 
0.1 
0.2 

0.8 
0.7 

1.5 

0.3 

Depth at low 
Point in Bridge 
Approach Road 

(feet) 

0 .• 

0.4 

1.3 
0.4 

0.9 

Depth on Road 

at Centerline 
01 Bridge 

(feet) 

0.1 

1.3 

Instantaneous 
Peak 

Discharge 

(ets) 

1,560 
1,560 
1,300 
1,300 
1,300 
1,300 
1,300 

1,370 
1.370 

1,310 

1.310 
1.160 

U::~~:':tm 
(feet above 

NGVOI 

647.0 
647.4 
648.5 
652.8 

655.2 
656.3 

659.6 

663.6 

663.7 

50· Year Recunence Interval Flood 

Downstream 

sla~d 
tfeet above 

NGVO) 

645.1 
647.1 
648.2 
652.3 

654.6 
6556 

758.9 

659.9 

663.7 

Backwatere 

Ifeel) 

I .• 

0.3 
0.3 
0.5 

0.6 
0.7 

3.7 

0.0 

Depth at low 
Point in Bfldge 
Approach Road 

Ifeet) 

1.0 
3.2 

2.2 

2.3 
1.4 

4.3 

Oepth on Road 

at Centerline 
of Bridge 

'feet) 

0.7 
2.4 

1.2 

2.3 
0.4 

2.1 

bStructure code is as follows: '.bridge or culvBrt: 2-dam. sill or w.ir: 3·drop structure or nlltural channel drop; 4·fords. OUtflll/S. or inlet or outlet structures. HydrlluliclIl/y Significant structures lire denoted by an S; hydraulically insignificant structures life denoted by an I. 

Instantaneous Pe_. 
Discharge 

Ids) 

1.890 
1,890 
1.520 
1,520 
1,520 
1,520 
1,520 

1,610 
1,610 

1,540 
1,540 
1,350 

lOO·Year Recurrence Inlerval Flood 

u;;~:~m 
(feet above 

NGVD) 

647.4 
647.8 
648.9 
653.2 

655.6 
656.7 

660.2 

665.4 

665.5 

D~~::;deam 
(feet above Backwatere 

NGVD) (feet) 

646.0 
647.5 
648.6 
652.7 

655.1 
656.0 

659.3 

660.5 

665.4 

1.4 

0.3 
0.3 
0.5 

0.5 
0.7 

4.9 

0.1 

c A bridge has lin IIdequllte hydrllulic CllpllC;ty if it will remain open during aI/Dod having II r"currence interval equal to or less than the recommended design frequency. A bridge is hydfllulically ifllldequate il the approach road or bridge;s overtopped by a llood having II recurrence interval equal to or less than the recommended dltsign frequency. 

dTh~ lIood stllge indicated represents the water surlace e/evlItion IIpproxitnlltely 50 feet from thlt bridge. 

eSllckwllter is defined liS the challglJ in the stag" from the upstream side of the hydraulic structure to ~ downstrellm side. 

Source: SEWRPC. 

Structure Identification and Selected Characteristics 

Name 

W. Bradley Road 
Private Drive 
N. River Road 
Footbridge 
Private Drive 
PrivateOri~ 

Private Drive 
N. Pheasant lane 
Tunnel Outlet 

IH 43 Tunnel Inlet 
N. Pon Washington 

Number 
River 
Milea 

3100 0.13 
3105 0.21 
3110 0.41 
3112 0.66 
3115 0.68 
3120 0.84 
3125 1.05 

3130 1.36 
3135 1.38 

Road/CTHW 3140 1.57 
Footbridge 3145 1.76 
E. Dean Road 3150 1.91 

Structure 
Type and 
Hydraulic 

Significanceb 

15 
15 
15 
15 
11 
15 
15 

45 
45 

15 
11 
15 

Recommended 
Design Adequale 

Frequency Hydraulic 
(years) Capaci!yc 

10 Ye, 

10 Ye, 

50 Ye, 

10 No 

a Me8$ured in miles abov" confluence with the Milwaukee Rwer. 

Table C-2 

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

Instantaneous 
Pea' 

Oisct)arge 
(ds) 

.30 

.30 
820 
820 
820 
820 
820 

860 
860 

830 
830 
700 

U~;~~::dm 
(feet above 

NGVOI 

644.4 
645.2 
647.6 
652.3 

654.3 
655.4 

658.0 

658.8 

659.6 

10·Year Recurrence Interval Flood 

Downstream 
Staged 

!feet above Backwatere 

NGVD) (feel) 

643.0 
644.6 
647.6 
650.8 

653.5 
654.7 

657.8 

658.4 

659.4 

1.4 
0.6 
0.0 
1.5 

0.8 
0.7 

0.4 

0.2 

Depth at low 
Pointin Bridge 
Approach Road 

(feet) 

1.0 

1.7 

1.4 
0.5 

0.2 

Oeplh on Road 
atCenierline 

of Bridge 
(feet) 

0.2 

0.7 

1.4 

Instantaneous 
Peak 

Discharge 
(cis) 

1,640 
1,640 
1,420 
1,420 
1,420 
1,420 
1,420 

1,530 
1,530 

1,460 
1,460 
1.160 

u~;~~:adm 
tfeelabove 

NGVO) 

647.1 
647.5 
649.8 
653.3 

655.5 
656.5 

660.0 

660.8 

661.8 

50·Year Recurrence Interval Flood 

D;an:;d
eam 

(feel above Backwater
e 

NGVD) (feet) 

645.3 
647.2 
649.3 
652.2 

654.9 
655.8 

659.2 

660.2 

661.2 

1.8 
0.3 
0.5 
1.1 

0.6 
0.7 

0.6 

0.6 

Depth at low 
Point in Bridge 
Approach Road 

(feet) 

1.1 

3.3 

2.7 

2,6 
1.6 

2.4 

Depth on Road 
at Centerline 

of Bridge 
(feet) 

0.8 
2.5 

1.7 

2.6 
0.6 

0.2 

bStrucrure code is liS follows: l·bridglt or culvert· 2-dam, sill or w"it; 3·drDP structure or natural manne/drop: 4·fords, outfalls. or inlet or outlet structures. Hydraulically Significant structurl:$ are d"notltd by an 5; hydraulically insignilicant structures are denoted byan I. 

Instantaneous 
Peak 

Discharge 
(ds) 

2,040 
2,040 
1,700 
1,700 
1,700 
1,700 
1,700 

1,890 
1,890 

1,810 
1,810 
1,350 

100·Year Recurrence Inlerval Flood 

Upstream 
Staged 

(feet above 
NGVO) 

647.5 
648.0 
649.1 
653.8 

656.0 
657.0 

660.9 

661.8 

662.5 

D~~=;deam 
(feet above Backwaler

e 

NGVO) (feet) 

646.3 
647.7 

648.7 
653.1 

655.4 
656.3 

659.6 

661.0 

662.2 

1.2 
0.3 
0.4 
0.7 

0.6 
0.7 

0.8 

0.3 

c A bridge has an adequate hydraulic capacity if it will remain open during a flood having /I recurrence interval equal to or less than the recommended design frequency. A bridge is hydraultcally inadequate if the approach road or bridge is overtopped by a flood having II recurrenclt interval Itquill to or less than the recommended deSign frequen~f. 

dThe flood stage Indicated repreSents the wllter surlace elevation approximately 50 feet from the bridge. 

eSadwater is defined as the change in rh~ stage from the upstream side of the hydraulic structure to the downstrellm sidlt. 

~ Source: SEWRPC 

Depth at low 
POint ,n Bndge 
Approach Road 

(feel) 

14 
36 

26 

27 
18 

03 

6.1 

Depth at low 
Poinl in Bndge 
Approach Road 

(leel) 

1.5 
3.8 

3.2 

3.1 
2.1 

3.1 

Depth on Road 
at Cenlerhne 

of Bndge 
I'eel) 

1.1 
2.8 

1.6 

27 
08 

0.3 

3.9 

Deplh on Road 
at Centerline 

of Bridge 
(feel) 

1.2 
3.0 

2.2 

31 
1.1 

0.9 

()o. 

Structure Idenlif,catlon and Selected Characterlstacs 

Name 

W. Bradley Road 
Private Drive 
N. R.ver Road 
Footbridge 
Private Drive 
Prlvale Drive 
Pflvale Drive 
N. Pheasant lane 
TunnelOullet 

IH 43 Tunnel Inlet 
N. Port Washington 

Number 

3100 0.13 
3105 0.21 
3110 0.41 
3112 0.66 
3115 0.68 
3120 0.84 
3125 1.05 

3130 1.36 
3135 1.38 

Road/CTH W 3140 1.57 
Footbridge 3145 1.76 
E. Dean Road 3150 1.91 

Structure 
Type and 
Hydraulic 

Significanceb 

15 
15 
15 
15 
11 

15 
15 

45 
45 

15 
11 

15 

Recommended 

DeSign 

Frequency 

(years) 

10 

10 

50 

10 

a Measured in miles MJove confluence with the Milwaukee River. 

Adequate 

Hydrauhc 

CapsCitl 

y" 

Ye, 

Y .. 

No 

AppendixC 

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 

Instantaneous 

Peak 

Discharge 

(ets) 

.,0 .,0 
790 
790 
790 
790 
790 

810 
810 

780 
780 
700 

u:;~~:~m 
(Ieel above 

NGVDj 

644.2 
645.1 
647.6 
651.0 

654.2 
655.3 

657.9 

659.8 

660.3 

lO-Year Recurrence Interval Flood 

O;;gS;deam 

(teet above Backwater8 

NGVDI ,feet) 

642.9 
644.4 
647.5 
650.8 

653.4 
654.6 

757.7 

658.3 

660.0 

1.3 
0.7 
0.1 
0.2 

0.8 
0.7 

1.5 

0.3 

Depth at low 
Point in Bridge 
Approach Road 

(feet) 

0 .• 

0.4 

1.3 
0.4 

0.9 

Depth on Road 

at Centerline 
01 Bridge 

(feet) 

0.1 

1.3 

Instantaneous 
Peak 

Discharge 

(ets) 

1,560 
1,560 
1,300 
1,300 
1,300 
1,300 
1,300 

1,370 
1.370 

1,310 

1.310 
1.160 

U::~~:':tm 
(feet above 

NGVOI 

647.0 
647.4 
648.5 
652.8 

655.2 
656.3 

659.6 

663.6 

663.7 

50· Year Recunence Interval Flood 

Downstream 

sla~d 
tfeet above 

NGVO) 

645.1 
647.1 
648.2 
652.3 

654.6 
6556 

758.9 

659.9 

663.7 

Backwatere 

Ifeel) 

I .• 

0.3 
0.3 
0.5 

0.6 
0.7 

3.7 

0.0 

Depth at low 
Point in Bfldge 
Approach Road 

Ifeet) 

1.0 
3.2 

2.2 

2.3 
1.4 

4.3 

Oepth on Road 

at Centerline 
of Bridge 

'feet) 

0.7 
2.4 

1.2 

2.3 
0.4 

2.1 

bStructure code is as follows: '.bridge or culvBrt: 2-dam. sill or w.ir: 3·drop structure or nlltural channel drop; 4·fords. OUtflll/S. or inlet or outlet structures. HydrlluliclIl/y Significant structures lire denoted by an S; hydraulically insignificant structures life denoted by an I. 

Instantaneous Pe_. 
Discharge 

Ids) 

1.890 
1,890 
1.520 
1,520 
1,520 
1,520 
1,520 

1,610 
1,610 

1,540 
1,540 
1,350 

lOO·Year Recurrence Inlerval Flood 

u;;~:~m 
(feet above 

NGVD) 

647.4 
647.8 
648.9 
653.2 

655.6 
656.7 

660.2 

665.4 

665.5 

D~~::;deam 
(feet above Backwatere 

NGVD) (feet) 

646.0 
647.5 
648.6 
652.7 

655.1 
656.0 

659.3 

660.5 

665.4 

1.4 

0.3 
0.3 
0.5 

0.5 
0.7 

4.9 

0.1 

c A bridge has lin IIdequllte hydrllulic CllpllC;ty if it will remain open during aI/Dod having II r"currence interval equal to or less than the recommended design frequency. A bridge is hydfllulically ifllldequate il the approach road or bridge;s overtopped by a llood having II recurrence interval equal to or less than the recommended dltsign frequency. 

dTh~ lIood stllge indicated represents the water surlace e/evlItion IIpproxitnlltely 50 feet from thlt bridge. 

eSllckwllter is defined liS the challglJ in the stag" from the upstream side of the hydraulic structure to ~ downstrellm side. 

Source: SEWRPC. 

Structure Identification and Selected Characteristics 

Name 

W. Bradley Road 
Private Drive 
N. River Road 
Footbridge 
Private Drive 
PrivateOri~ 

Private Drive 
N. Pheasant lane 
Tunnel Outlet 

IH 43 Tunnel Inlet 
N. Pon Washington 

Number 
River 
Milea 

3100 0.13 
3105 0.21 
3110 0.41 
3112 0.66 
3115 0.68 
3120 0.84 
3125 1.05 

3130 1.36 
3135 1.38 

Road/CTHW 3140 1.57 
Footbridge 3145 1.76 
E. Dean Road 3150 1.91 

Structure 
Type and 
Hydraulic 

Significanceb 

15 
15 
15 
15 
11 
15 
15 

45 
45 

15 
11 
15 

Recommended 
Design Adequale 

Frequency Hydraulic 
(years) Capaci!yc 

10 Ye, 

10 Ye, 

50 Ye, 

10 No 

a Me8$ured in miles abov" confluence with the Milwaukee Rwer. 

Table C-2 

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

Instantaneous 
Pea' 

Oisct)arge 
(ds) 

.30 

.30 
820 
820 
820 
820 
820 

860 
860 

830 
830 
700 

U~;~~::dm 
(feet above 

NGVOI 

644.4 
645.2 
647.6 
652.3 

654.3 
655.4 

658.0 

658.8 

659.6 

10·Year Recurrence Interval Flood 

Downstream 
Staged 

!feet above Backwatere 

NGVD) (feel) 

643.0 
644.6 
647.6 
650.8 

653.5 
654.7 

657.8 

658.4 

659.4 

1.4 
0.6 
0.0 
1.5 

0.8 
0.7 

0.4 

0.2 

Depth at low 
Pointin Bridge 
Approach Road 

(feet) 

1.0 

1.7 

1.4 
0.5 

0.2 

Oeplh on Road 
atCenierline 

of Bridge 
(feet) 

0.2 

0.7 

1.4 

Instantaneous 
Peak 

Discharge 
(cis) 

1,640 
1,640 
1,420 
1,420 
1,420 
1,420 
1,420 

1,530 
1,530 

1,460 
1,460 
1.160 

u~;~~:adm 
tfeelabove 

NGVO) 

647.1 
647.5 
649.8 
653.3 

655.5 
656.5 

660.0 

660.8 

661.8 

50·Year Recurrence Interval Flood 

D;an:;d
eam 

(feel above Backwater
e 

NGVD) (feet) 

645.3 
647.2 
649.3 
652.2 

654.9 
655.8 

659.2 

660.2 

661.2 

1.8 
0.3 
0.5 
1.1 

0.6 
0.7 

0.6 

0.6 

Depth at low 
Point in Bridge 
Approach Road 

(feet) 

1.1 

3.3 

2.7 

2,6 
1.6 

2.4 

Depth on Road 
at Centerline 

of Bridge 
(feet) 

0.8 
2.5 

1.7 

2.6 
0.6 

0.2 

bStrucrure code is liS follows: l·bridglt or culvert· 2-dam, sill or w"it; 3·drDP structure or natural manne/drop: 4·fords, outfalls. or inlet or outlet structures. Hydraulically Significant structurl:$ are d"notltd by an 5; hydraulically insignilicant structures are denoted byan I. 

Instantaneous 
Peak 

Discharge 
(ds) 

2,040 
2,040 
1,700 
1,700 
1,700 
1,700 
1,700 

1,890 
1,890 

1,810 
1,810 
1,350 

100·Year Recurrence Inlerval Flood 

Upstream 
Staged 

(feet above 
NGVO) 

647.5 
648.0 
649.1 
653.8 

656.0 
657.0 

660.9 

661.8 

662.5 

D~~=;deam 
(feet above Backwaler

e 

NGVO) (feet) 

646.3 
647.7 

648.7 
653.1 

655.4 
656.3 

659.6 

661.0 

662.2 

1.2 
0.3 
0.4 
0.7 

0.6 
0.7 

0.8 

0.3 

c A bridge has an adequate hydraulic capacity if it will remain open during a flood having /I recurrence interval equal to or less than the recommended design frequency. A bridge is hydraultcally inadequate if the approach road or bridge is overtopped by a flood having II recurrenclt interval Itquill to or less than the recommended deSign frequen~f. 

dThe flood stage Indicated repreSents the wllter surlace elevation approximately 50 feet from the bridge. 

eSadwater is defined as the change in rh~ stage from the upstream side of the hydraulic structure to the downstrellm sidlt. 

~ Source: SEWRPC 

Depth at low 
POint ,n Bndge 
Approach Road 

(feel) 

14 
36 

26 

27 
18 

03 

6.1 

Depth at low 
Poinl in Bndge 
Approach Road 

(leel) 

1.5 
3.8 

3.2 

3.1 
2.1 

3.1 

Depth on Road 
at Cenlerhne 

of Bndge 
I'eel) 

1.1 
2.8 

1.6 

27 
08 

0.3 

3.9 

Deplh on Road 
at Centerline 

of Bridge 
(feel) 

1.2 
3.0 

2.2 

31 
1.1 

0.9 



Structure identifIcation end Selected CharacteristIcs 

Name 

N.Green Say 

Number 

Riyet 

Milea 

Avenue/5TH 57 238 0.43 
W. Villard Avenue 239 0.81 
Pedestrian Bridge 239A 0.93 
N. TeutoniaAvenue 240 1.30 
W.CameronAvenue 241 1.53 
Soo Una Railroad 242 1.65 
W. Hampton Avenue 243 1.73 
N. 32nd Street' 244 t.9O 
Soo une Railroad 245 2.01 
W. Glendale Avenue 246 2.20 
N. 35th Street 248 2.52 
N. 37th Street 249 2.64 
Pedestrian Bridge 249A 2.82 
N. Sherman Boulevard 250 3.03 
Pedestrian Bridge 251 3.48 
N. 6111 Street 252 3.59 
Pedestrian Bridge 253 3.80 
N. 60th Street 254 4.24 
W. Hampton Avenuel 
CTH EE 155 

Pedestrian Bridge 256 
W. Villard Avenue 257 
N. 60th Street and 
W. Custer Avenue 

Pedestrian Bridge 
W. Silver Spring 

Drive/CTH E 

Steet Drop Spillway 
'PrivateDriye 
Wisconsin&. 
Southern Railroad 

Privale Drive 

Pedestrian Bridge 
ChiCago &. North 

258 

2.' 
260 
261 
283 

265 
268 
268 

Western Railway 269 

W. Woolworth Avenue 270 

N. 51st Street 271 

W.MiIlRoad/CTliS 272 
N. Green Tree Road 273 

W. Good Hope Roadl 
CTH pp 274 

Chicago &. North 
Western Railway 
and Concrete Drop 
Spillway 

Chicago &. North 
Western Railway 

N. 60th Street 

275 

277 
278 

4.41 
4.56 

4.92 

5.37 
5.51 

&.65 
6.79 
8.06 

B.28 

6.29 

B.67 

6.73 
B.82 
8.86 
•. 80 
7.40 

7.92 

7.97 

8.49 
8.56 

Structure 

Type and 

S,~:;::~:eb 

IS 
IS 
11 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
11 
IS 
11 
IS 
11 
IS 

1S 
11 
IS 

IS 
11 

IS 
2S 
IS 

IS 
IS 
11 

IS 
IS 
IS 
IS 
IS 

IS 

1,3S 

IS 
IS 

Recommended 

Design 

Frequency 

(years) 

50 
50 

50 
10 

100 
50 
10 

100 
10 
50 
10 

50 

10 

50 

50 

50 

50 

50 

100 

100 
10 
10 

50 
10 

50 

100 

100 
50 

IIMellsurM in miks eblWII ctJnflue~ with the Mitw.ukH River. 

Adequate 

Hydraulic 
CapacityC 

Y .. 
Y .. 

No 
Ye, 
Y .. 
Ye. 
Ye. 
Ye. 
Y .. 
No 

Ye, 

No 

Ye. 

Yes 

Ye. 

Y .. 

No 

Ye. 

Y .. 

Y .. 
No 
No 

No 

Y .. 

Ye. 

Y .. 

Y .. 
Y .. 

Table C-3 

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

Instantaneous 

Pe .. 

Discharge 

(ds) 

5,410 
4,740 
4,740 
4140 
',880 
4,580 
4,580 
4,580 

4,580 
4,580 
3,730 
3,730 
3,880 
3,870 
4,020 
4,020 
4,020 
3,190 

3,190 
2,490 
1,130 

1,130 
1.130 

530 
530 
500 

440 
440 

'60 

460 
660 
880 
880 
260 

210 

210 

210 
210 

u:~eeadm 
(feet above 

NGVO) 

622.3 
624.0 

618.1 
628.8 
629.9 
630.8 
637.2 
640.5 
643.8 
645.5 
648.4 

650.0 

652.6 

656.2 

658.2 

661.6 

663.6 

665.9 
673.4 
679.0 

681.9 
683.1 

688.3 
688.3 
688.3 
689.2 
891.8 

894.6 

711.7 
713.1 

IO-Year Recurrence Interval flood 

Downstream 
Staged 

(feet above Backwatere 

NOVO) Ifeet) 

622.2 
623.9 

626.1 

628.8 
829.3 
630.2 
631.3 
637.6 
641.4 ..... 
845.6 

647.6 

852.0 

856.1 

658.2 

881.3 

682.4 

665.2 
668.4 
877.0 

880.9 
681.9 

684.8 
"'.3 
"'.3 
688.3 
690.7 

692.7 

707.9 

711.7 

0.1 
0.1 

2.0 
0.0 
0.6 
0.' 
5.' 
2.' 
2.2 
1.1 
0.8 

2.' 

0.6 

0.1 

0.0 

0.3 

1.2 

0.7 
5.0 
2.0 

1.0 

1.2 

3.' 
0.0 
0.0 

0.' 
0.' 

3.8 

I.' 

Depth allow 

POint in Bridge 

Approach Road 

(feel) 

0.3 

0.1 

0.7 

2 .• 
1.8 

Oeplh on Road 

al Centerline 

of Bridge 
(feet) 

0.1 

2.2 
1.8 

Inslantaneous 

Peak 

Discharge 

(cfs) 

7,370 
6,120 
6,120 
6,120 
5,840 
5,840 
5,840 
5,840 
5,840 
5,840 

4,530 
4,530 
4,960 
4,790 
6,290 
6,290 
6,290 
5,000 

',000 
3,910 
I,B20 

1,820 
1,820 

770 
770 
720 

640 
640 
640 

640 
1,110 
1,110 
1,110 

380 

290 

290 

290 
290 

u;:::e:t 
(feet above 

NGVO) 

623.8 
625.7 

631.0 
631.4 
632.0 
632.7 
639.5 
641.8 
645.7 
649.2 
650.8 

651.7 

654.3 

65B.8 

660.2 

664.0 

667.8 

66B.5 
674.9 
680.7 

683.' 
683.8 

690.2 
690.2 
690.2 
690.3 
692.7 

695.8 

713.4 
715.0 

50-Year Recurrence Interval Flood 

D~~;:~deam 
(feel above Backwatere 

NGVO) ffeel) 

623.4 
625.3 

627.6 
631.4 
631.6 
632.2 
633.2 
639.8 
642.8 
646.4 
649.3 

651.4 

653.8 

658.0 

660.2 

663.5 

664.7 

"'.3 
669.3 
678.0 

682.0 
683.4 

685.4 
690.2 
690.2 
690.2 
691.8 

693.6 

708.' 
713:4 

0.' 
0.' 

3.' 
0.0 

0.' 
0 .• 
•. 3 
2.0 

2.' 
2.8 
1.5 

0.3 

0.5 

0.8 

0.0 

0.5 

3.1 

0.2 ... 
2.7 

I.' 
0.' 

'.8 
0.0 
0.0 
0.1 

0.' 

'.0 
I .• 

Depth al Low 
Point in Bridge 

Approach Road 

(feet) 

2.3 

1.0 
0.2 

2.0 

0.' 

1.8 

I.' 

'.5 
3.7 
0.2 
0.1 

Depth on Road 

at Centerline 
of Bridge 

(feet) 

0.8 

0.7 

0.' 

1.8 

0.' 

4.1 
3.7 
0.2 

b .structure code 18 asloJlows: '-bridge", culven.· 2·d.tm. 8111", _ir; 3·drop structure or nlltural channel drop; 4·f",ds. outfaOs. or inlet or outler 8Iructures. Hydraulically significant structures are dMoted by an S; hydraulically insignificant structures are denoted by 1M I. 

Instantaneous Pe., 
Discharge 

(dsl 

7,970 
6,510 
6,510 
6,510 
6,160 
6.160 
6,160 
6,160 
6,160 
6,160 
4,600 

'.600 
5,240 
5,060 
7,340 
7,340 
7,340 
5,860 

'.880 
4,590 
2,160 

2,160 
2,160 

840 
840 
780 

690 
690 
700 

700 
1,330 
1.330 
1,330 

400 

310 

310 

310 
310 

lOO-Year Recurrence Interval Flood 

u::r 
Ifeet above 

NGVO) 

624.2 
626.1 

631.3 
631.6 
632.3 
633.0 
639.8 
642.2 
646.0 
649.4 
651.1 

652.0 

654.9 

660.0 

661.1 

666.1 

668.3 

669.0 
675.4 
681.0 

683.8 
684.0 

690.8 
690.8 
690.8 
690.9 
692.7 

696.3 

713.8 
715.7 

D;;:~deam 
(feet above Backwaler8 

NGVO) (feet) 

623.7 
625.7 

628.0 
631.6 
631.9 
6326 
633.6 
640.1 
643.2 
846.7 
649.5 

651.8 

654.3 

658.6 

661.1 

664.3 

665.8 

668.8 
669.7 

678.2 

682.3 
683.8 

685.6 
690.8 
690.8 
690.8 
692.3 

693.9 

708.5 
713.8 

0.5 
0.4 

3.3 
0.0 
0.' 
0.4 

•. 2 
2.1 
2 .• 
2.7 
1 .• 

0.2 

0 .• 

1.4 

0.0 

0.8 

2 .• 

0.2 
•. 7 
2.8 

1.5 

0.2 

'.2 

0.1 
0.4 

5.3 

I.' 

Depth al Low 
Poinl In Bfldge 
Approach Road 

cteet) 

2 .• 

0.3 

1.3 
0.4 

2.3 

0.1 

0.' 

2.1 

1 .• 

5.1 
4.3 
0.8 
0.1 

c A bridge h118 lin lIdequatll hydTllulic capacity if it will remllin op.n during a flood hlJYing a rtlCur"mce interval ttqual to or less thlln thtt recommMded design frllquency. A bridge is hydrllulically inadttqcute if the IIppr08Ch road or bridge is DlfertoPPf1d by II flood hllying II recurrence interyalequlIl to or less than the recommended design frequency. 

dThe Hood $Ia~ indicatM "lp",senlS the WIlIer surfllce e/ttYlllion ~prollil'flllttlly50 fett' from thtt bridge. 

eSackwater is defined 118 the ehlMllll in the SfllSltt from the upstrum side 01 the hydrllUlic 81ruclurll to the down8lrum side. 

f This structure was replllCfld in '9tu by the City 01 Milwltuktte in IICcOl'rillnce with filii rftommended flood control plan. The st.ges listed In this tllb1e do not reflect the new bridge. 

Source: SEWRPC 

Depth on Road 

at Centerhne 

of Bridge 
(feel) 

1.1 

1.0 

0.9 

2.1 

0 .• 

4.7 
4.3 
0.8 

Structure identifIcation end Selected CharacteristIcs 

Name 

N.Green Say 

Number 

Riyet 

Milea 

Avenue/5TH 57 238 0.43 
W. Villard Avenue 239 0.81 
Pedestrian Bridge 239A 0.93 
N. TeutoniaAvenue 240 1.30 
W.CameronAvenue 241 1.53 
Soo Una Railroad 242 1.65 
W. Hampton Avenue 243 1.73 
N. 32nd Street' 244 t.9O 
Soo une Railroad 245 2.01 
W. Glendale Avenue 246 2.20 
N. 35th Street 248 2.52 
N. 37th Street 249 2.64 
Pedestrian Bridge 249A 2.82 
N. Sherman Boulevard 250 3.03 
Pedestrian Bridge 251 3.48 
N. 6111 Street 252 3.59 
Pedestrian Bridge 253 3.80 
N. 60th Street 254 4.24 
W. Hampton Avenuel 
CTH EE 155 

Pedestrian Bridge 256 
W. Villard Avenue 257 
N. 60th Street and 
W. Custer Avenue 

Pedestrian Bridge 
W. Silver Spring 

Drive/CTH E 

Steet Drop Spillway 
'PrivateDriye 
Wisconsin&. 
Southern Railroad 

Privale Drive 

Pedestrian Bridge 
ChiCago &. North 

258 

2.' 
260 
261 
283 

265 
268 
268 

Western Railway 269 

W. Woolworth Avenue 270 

N. 51st Street 271 

W.MiIlRoad/CTliS 272 
N. Green Tree Road 273 

W. Good Hope Roadl 
CTH pp 274 

Chicago &. North 
Western Railway 
and Concrete Drop 
Spillway 

Chicago &. North 
Western Railway 

N. 60th Street 

275 

277 
278 

4.41 
4.56 

4.92 

5.37 
5.51 

&.65 
6.79 
8.06 

B.28 

6.29 

B.67 

6.73 
B.82 
8.86 
•. 80 
7.40 

7.92 

7.97 

8.49 
8.56 

Structure 

Type and 

S,~:;::~:eb 

IS 
IS 
11 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
11 
IS 
11 
IS 
11 
IS 

1S 
11 
IS 

IS 
11 

IS 
2S 
IS 

IS 
IS 
11 

IS 
IS 
IS 
IS 
IS 

IS 

1,3S 

IS 
IS 

Recommended 

Design 

Frequency 

(years) 

50 
50 

50 
10 

100 
50 
10 

100 
10 
50 
10 

50 

10 

50 

50 

50 

50 

50 

100 

100 
10 
10 

50 
10 

50 

100 

100 
50 

IIMellsurM in miks eblWII ctJnflue~ with the Mitw.ukH River. 

Adequate 

Hydraulic 
CapacityC 

Y .. 
Y .. 

No 
Ye, 
Y .. 
Ye. 
Ye. 
Ye. 
Y .. 
No 

Ye, 

No 

Ye. 

Yes 

Ye. 

Y .. 

No 

Ye. 

Y .. 

Y .. 
No 
No 

No 

Y .. 

Ye. 

Y .. 

Y .. 
Y .. 

Table C-3 

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

Instantaneous 

Pe .. 

Discharge 

(ds) 

5,410 
4,740 
4,740 
4140 
',880 
4,580 
4,580 
4,580 

4,580 
4,580 
3,730 
3,730 
3,880 
3,870 
4,020 
4,020 
4,020 
3,190 

3,190 
2,490 
1,130 

1,130 
1.130 

530 
530 
500 

440 
440 

'60 

460 
660 
880 
880 
260 

210 

210 

210 
210 

u:~eeadm 
(feet above 

NGVO) 

622.3 
624.0 

618.1 
628.8 
629.9 
630.8 
637.2 
640.5 
643.8 
645.5 
648.4 

650.0 

652.6 

656.2 

658.2 

661.6 

663.6 

665.9 
673.4 
679.0 

681.9 
683.1 

688.3 
688.3 
688.3 
689.2 
891.8 

894.6 

711.7 
713.1 

IO-Year Recurrence Interval flood 

Downstream 
Staged 

(feet above Backwatere 

NOVO) Ifeet) 

622.2 
623.9 

626.1 

628.8 
829.3 
630.2 
631.3 
637.6 
641.4 ..... 
845.6 

647.6 

852.0 

856.1 

658.2 

881.3 

682.4 

665.2 
668.4 
877.0 

880.9 
681.9 

684.8 
"'.3 
"'.3 
688.3 
690.7 

692.7 

707.9 

711.7 

0.1 
0.1 

2.0 
0.0 
0.6 
0.' 
5.' 
2.' 
2.2 
1.1 
0.8 

2.' 

0.6 

0.1 

0.0 

0.3 

1.2 

0.7 
5.0 
2.0 

1.0 

1.2 

3.' 
0.0 
0.0 

0.' 
0.' 

3.8 

I.' 

Depth allow 

POint in Bridge 

Approach Road 

(feel) 

0.3 

0.1 

0.7 

2 .• 
1.8 

Oeplh on Road 

al Centerline 

of Bridge 
(feet) 

0.1 

2.2 
1.8 

Inslantaneous 

Peak 

Discharge 

(cfs) 

7,370 
6,120 
6,120 
6,120 
5,840 
5,840 
5,840 
5,840 
5,840 
5,840 

4,530 
4,530 
4,960 
4,790 
6,290 
6,290 
6,290 
5,000 

',000 
3,910 
I,B20 

1,820 
1,820 

770 
770 
720 

640 
640 
640 

640 
1,110 
1,110 
1,110 

380 

290 

290 

290 
290 

u;:::e:t 
(feet above 

NGVO) 

623.8 
625.7 

631.0 
631.4 
632.0 
632.7 
639.5 
641.8 
645.7 
649.2 
650.8 

651.7 

654.3 

65B.8 

660.2 

664.0 

667.8 

66B.5 
674.9 
680.7 

683.' 
683.8 

690.2 
690.2 
690.2 
690.3 
692.7 

695.8 

713.4 
715.0 

50-Year Recurrence Interval Flood 

D~~;:~deam 
(feel above Backwatere 

NGVO) ffeel) 

623.4 
625.3 

627.6 
631.4 
631.6 
632.2 
633.2 
639.8 
642.8 
646.4 
649.3 

651.4 

653.8 

658.0 

660.2 

663.5 

664.7 

"'.3 
669.3 
678.0 

682.0 
683.4 

685.4 
690.2 
690.2 
690.2 
691.8 

693.6 

708.' 
713:4 

0.' 
0.' 

3.' 
0.0 

0.' 
0 .• 
•. 3 
2.0 

2.' 
2.8 
1.5 

0.3 

0.5 

0.8 

0.0 

0.5 

3.1 

0.2 ... 
2.7 

I.' 
0.' 

'.8 
0.0 
0.0 
0.1 

0.' 

'.0 
I .• 

Depth al Low 
Point in Bridge 

Approach Road 

(feet) 

2.3 

1.0 
0.2 

2.0 

0.' 

1.8 

I.' 

'.5 
3.7 
0.2 
0.1 

Depth on Road 

at Centerline 
of Bridge 

(feet) 

0.8 

0.7 

0.' 

1.8 

0.' 

4.1 
3.7 
0.2 

b .structure code 18 asloJlows: '-bridge", culven.· 2·d.tm. 8111", _ir; 3·drop structure or nlltural channel drop; 4·f",ds. outfaOs. or inlet or outler 8Iructures. Hydraulically significant structures are dMoted by an S; hydraulically insignificant structures are denoted by 1M I. 

Instantaneous Pe., 
Discharge 

(dsl 

7,970 
6,510 
6,510 
6,510 
6,160 
6.160 
6,160 
6,160 
6,160 
6,160 
4,600 

'.600 
5,240 
5,060 
7,340 
7,340 
7,340 
5,860 

'.880 
4,590 
2,160 

2,160 
2,160 

840 
840 
780 

690 
690 
700 

700 
1,330 
1.330 
1,330 

400 

310 

310 

310 
310 

lOO-Year Recurrence Interval Flood 

u::r 
Ifeet above 

NGVO) 

624.2 
626.1 

631.3 
631.6 
632.3 
633.0 
639.8 
642.2 
646.0 
649.4 
651.1 

652.0 

654.9 

660.0 

661.1 

666.1 

668.3 

669.0 
675.4 
681.0 

683.8 
684.0 

690.8 
690.8 
690.8 
690.9 
692.7 

696.3 

713.8 
715.7 

D;;:~deam 
(feet above Backwaler8 

NGVO) (feet) 

623.7 
625.7 

628.0 
631.6 
631.9 
6326 
633.6 
640.1 
643.2 
846.7 
649.5 

651.8 

654.3 

658.6 

661.1 

664.3 

665.8 

668.8 
669.7 

678.2 

682.3 
683.8 

685.6 
690.8 
690.8 
690.8 
692.3 

693.9 

708.5 
713.8 

0.5 
0.4 

3.3 
0.0 
0.' 
0.4 

•. 2 
2.1 
2 .• 
2.7 
1 .• 

0.2 

0 .• 

1.4 

0.0 

0.8 

2 .• 

0.2 
•. 7 
2.8 

1.5 

0.2 

'.2 

0.1 
0.4 

5.3 

I.' 

Depth al Low 
Poinl In Bfldge 
Approach Road 

cteet) 

2 .• 

0.3 

1.3 
0.4 

2.3 

0.1 

0.' 

2.1 

1 .• 

5.1 
4.3 
0.8 
0.1 

c A bridge h118 lin lIdequatll hydTllulic capacity if it will remllin op.n during a flood hlJYing a rtlCur"mce interval ttqual to or less thlln thtt recommMded design frllquency. A bridge is hydrllulically inadttqcute if the IIppr08Ch road or bridge is DlfertoPPf1d by II flood hllying II recurrence interyalequlIl to or less than the recommended design frequency. 

dThe Hood $Ia~ indicatM "lp",senlS the WIlIer surfllce e/ttYlllion ~prollil'flllttlly50 fett' from thtt bridge. 

eSackwater is defined 118 the ehlMllll in the SfllSltt from the upstrum side 01 the hydrllUlic 81ruclurll to the down8lrum side. 

f This structure was replllCfld in '9tu by the City 01 Milwltuktte in IICcOl'rillnce with filii rftommended flood control plan. The st.ges listed In this tllb1e do not reflect the new bridge. 

Source: SEWRPC 

Depth on Road 

at Centerhne 

of Bridge 
(feel) 

1.1 

1.0 

0.9 

2.1 

0 .• 

4.7 
4.3 
0.8 



Table C-4 

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

Structure identificatlOll and Selected Characteristics 

Name Number 

N. Green Bay 

Avenue/STH 57 238 
W. Villatd Avenue 239 
Pedestrian Bridge 239A 
N. 1eUI(,"ia Avenue 240 
W.CameronAvenue 241 
Soo Line Railroad 242 
W. Hampton Avenue 243 
N. 32nd Streetf 244 
500 Line Railroad 245 
W. GlendaleAvenue 246 
N. 35th Street 248 
N. 37th Sireet 249 
PedestrIan Bridge 249A 
N. Sherman Boulevard 250 
Pedestrian Bridge 251 
N. 51s1 Street 252 
Pedestrian Bridge 253 
N. 60th Street 254 
W. Hampton Avenue/ 

CTH EE; 255 

Pedesttian Bridge 256 
W. Villard Avenue 257 
N. 60th Street and 
W. Cutter Avenue 258 

Pedestrian Bticlge 259 
W. Silver Spring 

Orive/CTH E 260 
Steel Dtop Spillwav 261 
Private Ilrive 263 
Wisconlin& 

SOUl hem Railroad 265 
Private Drive 266 
Pedestrian Bridge 268 
Chicago & North 
Western Railway 269 

W. Woolworth Avenue 270 
N. 51st Street 271 
W. Mill Road/CTH S 272 
N. Green Tree Road 273 
W. Good Hope Roadl 

CTH pp 274 
Chicago & North 
Western Railway 
and Concrete 
Drop Spillway 

Chicago & North 
Western Railway 

N. 60th Street 

275 

277 
278 

0.43 
0.81 
0.93 
1.30 
1.53 
1.65 
1.73 
1.90 
2.01 
2.20 
2.52 
2." 
2.82 
3.03 
3.48 
3.59 
3.80 
4.24 

4.41 
4.56 
4.92 

6.37 
6.51 

5.65 
5.79 
6.06 

6.28 
6.29 
6.67 

8.73 
6.82 
6.86 
6.90 
7.40 

7.92 

7.97 

8.49 
8.55 

Structure Recommended Instantaneous 
Type and Design Adequate Peak 
Hydraulic Frequency Hydraulic Discharge 

Signjficanceb (veal'S) Capaciwe (efs' 

IS 
IS 
11 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
11 
IS 
11 
IS 
11 
IS 

IS 
11 
IS 

IS 
11 

IS 
2S 
IS 

IS 
IS 
11 

IS 
IS 
IS 
IS 
IS 

IS 

1.3S 

IS 
IS 

50 
50 

50 
10 

100 
50 
10 

100 
10 
50 
10 

50 

10 

50 

50 

50 

50 

50 

100 

100 
10 
10 
50 
10 

50 

100 

100 
50 

Ve, 
Ve. 

v •• 
Ve. 
V .. 
Ve. 
Ve. 
Ve. 
V .. 
Ve. 
Ve. 

Yeo 

Ve. 

Ve. 

Ve. 

Ve. 

No 

V .. 

Ve. 

Ve. 
Ve. 
V .. 

Yes 
Yes 

Ve. 

Ve. 

Ve. 
V .. 

7.600 
6.950 
6,950 
6,950 
6.700 
6.700 
6.700 
6.700 
6,610 
6,610 
5.350 
5,350 
5,350 
5.140 
4,030 
4,030 

'.030 
3.200 

3,200 
2.500 
1,140 

1,140 
1,140 

620 
620 
590 

530 
530 
610 

610 
610 
610 
610 
660 

210 

210 

210 
210 

eMU$UrH in miles ebove confluence with the Milweulcee River. 

u~:~~:~m 
(ff,let above 

NGVD) 

622.4 
623.3 

627.7 
629.5 
63i.5 
632.6 

633.3 
634.5 
637.8 
638.5 

642.3 

.... 3 

654.8 

656.4 

661.6 

663.7 

666.2 
674.1 
678.9 

682.2 
683.5 

"'.6 
885.0 
685.2 
686.3 
688.0 

689.9 

711.7 
713.1 

lO-Year Recurrence Interval Flood 

O;:;;deam 

(feet above Backwatere 

NGVD) (feel) 

622.3 
623.2 

623.9 
629.4 
630.5 
631.8 
633.2 

634.1 
637.0 
638.4 

642.2 

645.2 

664.2 

655.4 

661.3 

662.4 

665.2 
668.7 
676.2 

680.5 
682.2 

684.6 
684.9 
685.0 
685.2 
687.1 

689.8 

704~ 

711.7 

0.1 
0.1 

3.8 
0.1 
1.0 
0.8 

D .• 
0.8 
0.1 

0.1 

1.1 

0.6 

1.0 

0.3 

1.3 

1.0 

5.' 
2.7 

1.7 
1.3 

0.0 
0.1 
0.2 
1.1 
0.9 

7.' 
I.' 

Deplh at low 
Point in Bridge 
Approach Road 

(feet) 

Depth on Road 
at Centerline 

of8ridge 
Ifeel) 

Inslantaneous 
Peak 

Discharge 
(efs) 

12,460 
11.030 
11.030 
11.030 
10.650 
10.650 
10.650 
10.650 
10,540 
10,540 
8.540 
8,540 
8.540 
8.540 
6.310 
6,310 
6.310 
5,030 

5.030 
3,930 
1.840 

1,840 
1.840 

900 
900 
930 

850 
850 
900 

900 
900 
900 
900 
850 

290 

290 

290 
290 

u;:~:~m 
(feet above 

NGVD) 

624.7 
625.9 

630.2 
632.3 
634.4 
637.0 

637.5 
638.9 
641.2 
641.8 

645.2 

648.0 

656.7 

658.5 

664.0 

667.9 

668.7 
675.5 
681.2 

"'.8 
"'.9 

685~9 
686.6 
686.8 
687.8 
689.6 

691.5 

713.4 
715.0 

SO-Year Recurrence Interval flood 

~::gs~~eam 
(feet above Backwatere 

NGVD) (feet) 

624.6 
625.8 

626.7 
631.8 
633.3 
634.9 
637.5 

638.6 
640.4 
641.8 

644.9 

647.3 

655.9 

657.2 

663.5 

664.7 

668.4 
669.8 
677.3 

682.2 
684.8 

685.7 
686.4 
886.6 
686.8 
688.6 

691.3 

704.8 
713.4 

0.1 
0.1 

3.5 
0.5 
1.1 
2.1 

0.3 
0.8 
0.0 

0.3 

0.7 

0.8 

1.3 

0.5 

3.2 

0.3 
5.7 
3.9 

2.6 
0.1 

0.2 
0.2 
0.2 
D .• 
1.0 

8.6 
1.6 

Depth allow 
Point in Bridge 
Approach Road 

(feet) 

0.7 

Depth on Road 
at Centerline 

of Bridge 
(feet) 

0.7 

bStructure code;s liS follows: '·bridge or culvert· 2-d1lm, sill or weir; 3·drop structure Dr nllturll' chllnnel drop; 4-fords. DUdlllls. or inlet Dr outlet structures. Hydreulice//y significant structures ere denoted by en S; hydreulicllily insignilicent structures are denoted by an I. 

Instantaneous 
... k 

Discharge 
(ds) 

14.000 
12,650 
12,650 
12,650 
12,200 
12,200 
12,200 
12,200 
12,080 
12,080 
9,790 
9,790 
9.790 
9,430 
7,350 
7.350 
7.350 
5.860 

5.860 
'.600 
2,170 

2,170 
2,170 

1,110 
1,110 
1,050 

950 
950 

1,120 

1.120 
1,120 
1,120 
1,120 

865 

310 

310 

310 
310 

lOO-Year Recurrence Imerval Flood 

Upstream 
Staged 

(feet above 
NGVDI 

625.3 
626.6 

630.8 
633.6 
635.5 
638.2 

638.5 
640.2 
642.3 
642.9 

646.3 

648.8 

657.4 

659.4 

665.1 

668.3 

669.2 
675.6 
681.6 

685.7 
685.8 

686.5 
687.2 
687.3 
687.9 
690.4 

692.3 

713.8 
715.7 

D;:deam 

(feet above 8ackwater
e 

NGVDI (feet) 

625.2 
626.5 

627.5 
632.5 
634.4 
636.0 
638.5 

640.0 
641.5 
642.9 

645.9 

648.1 

656.6 

657.9 

664.3 

665.8 

668.8 
670.2 
677.6 

682.6 
685.7 

6136.3 
687.0 
687.2 
687.3 
689.4 

692.0 

705.0 
713.8 

0.1 
0.1 

3~ 

1.1 
1.1 
2.2 

0.2 
0.8 
0.0 

0.4 

0.7 

0.8 

1.5 

0.8 

2.5 

D .• 

5.' 
4.0 

3.1 
0.1 

0.7 
0.2 
0.1 
0.6 
1.0 

8.8 
1.9 

Deplhatlow 
POlntlA 8r1dge 
Approach Road 

(feet) 

1.1 

c A bridge hes lin lldequete hydl'eulic cepecily if it wiD r.mttin opIJ(J during el/ood hev;ng II recurrence intervlll equel to or less thlln the rl!cDmml!nded design frequency. A bridge is hydflwlicalJy inadequate if the epproach road or bridgl! is oVl!rtopped by III/Dod heving II recurrenc. intl!fVlJl equal to or less thlJn rill! rl!commt!nded duign frequency. 

dThe flood stlJge indiclJted repreSents the wllter surllJCe .htVlJtion IIpproJCilNtely 60 feet from the bridge. 

eBlJClcwllter is defined IJS the chenge in the stllgefrom the upsUHm side of the hydreulic structure 10 the downstrtlllm side. 

f This structure wes repittcl!d in '984 by the City of MilwlJukee in (/CcordlJnce with Ihl! recommended I/ood control phm. The stages listed in thiS table reflect the new bridge. 

Deplh on Road 
atCenlerhne 

01 Bridge 
(feet) 

1.1 

Table C-4 

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

Structure identificatlOll and Selected Characteristics 

Name Number 

N. Green Bay 

Avenue/STH 57 238 
W. Villatd Avenue 239 
Pedestrian Bridge 239A 
N. 1eUI(,"ia Avenue 240 
W.CameronAvenue 241 
Soo Line Railroad 242 
W. Hampton Avenue 243 
N. 32nd Streetf 244 
500 Line Railroad 245 
W. GlendaleAvenue 246 
N. 35th Street 248 
N. 37th Sireet 249 
PedestrIan Bridge 249A 
N. Sherman Boulevard 250 
Pedestrian Bridge 251 
N. 51s1 Street 252 
Pedestrian Bridge 253 
N. 60th Street 254 
W. Hampton Avenue/ 

CTH EE; 255 

Pedesttian Bridge 256 
W. Villard Avenue 257 
N. 60th Street and 
W. Cutter Avenue 258 

Pedestrian Bticlge 259 
W. Silver Spring 

Orive/CTH E 260 
Steel Dtop Spillwav 261 
Private Ilrive 263 
Wisconlin& 

SOUl hem Railroad 265 
Private Drive 266 
Pedestrian Bridge 268 
Chicago & North 
Western Railway 269 

W. Woolworth Avenue 270 
N. 51st Street 271 
W. Mill Road/CTH S 272 
N. Green Tree Road 273 
W. Good Hope Roadl 

CTH pp 274 
Chicago & North 
Western Railway 
and Concrete 
Drop Spillway 

Chicago & North 
Western Railway 

N. 60th Street 

275 

277 
278 

0.43 
0.81 
0.93 
1.30 
1.53 
1.65 
1.73 
1.90 
2.01 
2.20 
2.52 
2." 
2.82 
3.03 
3.48 
3.59 
3.80 
4.24 

4.41 
4.56 
4.92 

6.37 
6.51 

5.65 
5.79 
6.06 

6.28 
6.29 
6.67 

8.73 
6.82 
6.86 
6.90 
7.40 

7.92 

7.97 

8.49 
8.55 

Structure Recommended Instantaneous 
Type and Design Adequate Peak 
Hydraulic Frequency Hydraulic Discharge 

Signjficanceb (veal'S) Capaciwe (efs' 

IS 
IS 
11 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
11 
IS 
11 
IS 
11 
IS 

IS 
11 
IS 

IS 
11 

IS 
2S 
IS 

IS 
IS 
11 

IS 
IS 
IS 
IS 
IS 

IS 

1.3S 

IS 
IS 

50 
50 

50 
10 

100 
50 
10 

100 
10 
50 
10 

50 

10 

50 

50 

50 

50 

50 

100 

100 
10 
10 
50 
10 

50 

100 

100 
50 

Ve, 
Ve. 

v •• 
Ve. 
V .. 
Ve. 
Ve. 
Ve. 
V .. 
Ve. 
Ve. 

Yeo 

Ve. 

Ve. 

Ve. 

Ve. 

No 

V .. 

Ve. 

Ve. 
Ve. 
V .. 

Yes 
Yes 

Ve. 

Ve. 

Ve. 
V .. 

7.600 
6.950 
6,950 
6,950 
6.700 
6.700 
6.700 
6.700 
6,610 
6,610 
5.350 
5,350 
5,350 
5.140 
4,030 
4,030 

'.030 
3.200 

3,200 
2.500 
1,140 

1,140 
1,140 

620 
620 
590 

530 
530 
610 

610 
610 
610 
610 
660 

210 

210 

210 
210 

eMU$UrH in miles ebove confluence with the Milweulcee River. 

u~:~~:~m 
(ff,let above 

NGVD) 

622.4 
623.3 

627.7 
629.5 
63i.5 
632.6 

633.3 
634.5 
637.8 
638.5 

642.3 

.... 3 

654.8 

656.4 

661.6 

663.7 

666.2 
674.1 
678.9 

682.2 
683.5 

"'.6 
885.0 
685.2 
686.3 
688.0 

689.9 

711.7 
713.1 

lO-Year Recurrence Interval Flood 

O;:;;deam 

(feet above Backwatere 

NGVD) (feel) 

622.3 
623.2 

623.9 
629.4 
630.5 
631.8 
633.2 

634.1 
637.0 
638.4 

642.2 

645.2 

664.2 

655.4 

661.3 

662.4 

665.2 
668.7 
676.2 

680.5 
682.2 

684.6 
684.9 
685.0 
685.2 
687.1 

689.8 

704~ 

711.7 

0.1 
0.1 

3.8 
0.1 
1.0 
0.8 

D .• 
0.8 
0.1 

0.1 

1.1 

0.6 

1.0 

0.3 

1.3 

1.0 

5.' 
2.7 

1.7 
1.3 

0.0 
0.1 
0.2 
1.1 
0.9 

7.' 
I.' 

Deplh at low 
Point in Bridge 
Approach Road 

(feet) 

Depth on Road 
at Centerline 

of8ridge 
Ifeel) 

Inslantaneous 
Peak 

Discharge 
(efs) 

12,460 
11.030 
11.030 
11.030 
10.650 
10.650 
10.650 
10.650 
10,540 
10,540 
8.540 
8,540 
8.540 
8.540 
6.310 
6,310 
6.310 
5,030 

5.030 
3,930 
1.840 

1,840 
1.840 

900 
900 
930 

850 
850 
900 

900 
900 
900 
900 
850 

290 

290 

290 
290 

u;:~:~m 
(feet above 

NGVD) 

624.7 
625.9 

630.2 
632.3 
634.4 
637.0 

637.5 
638.9 
641.2 
641.8 

645.2 

648.0 

656.7 

658.5 

664.0 

667.9 

668.7 
675.5 
681.2 

"'.8 
"'.9 

685~9 
686.6 
686.8 
687.8 
689.6 

691.5 

713.4 
715.0 

SO-Year Recurrence Interval flood 

~::gs~~eam 
(feet above Backwatere 

NGVD) (feet) 

624.6 
625.8 

626.7 
631.8 
633.3 
634.9 
637.5 

638.6 
640.4 
641.8 

644.9 

647.3 

655.9 

657.2 

663.5 

664.7 

668.4 
669.8 
677.3 

682.2 
684.8 

685.7 
686.4 
886.6 
686.8 
688.6 

691.3 

704.8 
713.4 

0.1 
0.1 

3.5 
0.5 
1.1 
2.1 

0.3 
0.8 
0.0 

0.3 

0.7 

0.8 

1.3 

0.5 

3.2 

0.3 
5.7 
3.9 

2.6 
0.1 

0.2 
0.2 
0.2 
D .• 
1.0 

8.6 
1.6 

Depth allow 
Point in Bridge 
Approach Road 

(feet) 

0.7 

Depth on Road 
at Centerline 

of Bridge 
(feet) 

0.7 

bStructure code;s liS follows: '·bridge or culvert· 2-d1lm, sill or weir; 3·drop structure Dr nllturll' chllnnel drop; 4-fords. DUdlllls. or inlet Dr outlet structures. Hydreulice//y significant structures ere denoted by en S; hydreulicllily insignilicent structures are denoted by an I. 

Instantaneous 
... k 

Discharge 
(ds) 

14.000 
12,650 
12,650 
12,650 
12,200 
12,200 
12,200 
12,200 
12,080 
12,080 
9,790 
9,790 
9.790 
9,430 
7,350 
7.350 
7.350 
5.860 

5.860 
'.600 
2,170 

2,170 
2,170 

1,110 
1,110 
1,050 

950 
950 

1,120 

1.120 
1,120 
1,120 
1,120 

865 

310 

310 

310 
310 

lOO-Year Recurrence Imerval Flood 

Upstream 
Staged 

(feet above 
NGVDI 

625.3 
626.6 

630.8 
633.6 
635.5 
638.2 

638.5 
640.2 
642.3 
642.9 

646.3 

648.8 

657.4 

659.4 

665.1 

668.3 

669.2 
675.6 
681.6 

685.7 
685.8 

686.5 
687.2 
687.3 
687.9 
690.4 

692.3 

713.8 
715.7 

D;:deam 

(feet above 8ackwater
e 

NGVDI (feet) 

625.2 
626.5 

627.5 
632.5 
634.4 
636.0 
638.5 

640.0 
641.5 
642.9 

645.9 

648.1 

656.6 

657.9 

664.3 

665.8 

668.8 
670.2 
677.6 

682.6 
685.7 

6136.3 
687.0 
687.2 
687.3 
689.4 

692.0 

705.0 
713.8 

0.1 
0.1 

3~ 

1.1 
1.1 
2.2 

0.2 
0.8 
0.0 

0.4 

0.7 

0.8 

1.5 

0.8 

2.5 

D .• 

5.' 
4.0 

3.1 
0.1 

0.7 
0.2 
0.1 
0.6 
1.0 

8.8 
1.9 

Deplhatlow 
POlntlA 8r1dge 
Approach Road 

(feet) 

1.1 

c A bridge hes lin lldequete hydl'eulic cepecily if it wiD r.mttin opIJ(J during el/ood hev;ng II recurrence intervlll equel to or less thlln the rl!cDmml!nded design frequency. A bridge is hydflwlicalJy inadequate if the epproach road or bridgl! is oVl!rtopped by III/Dod heving II recurrenc. intl!fVlJl equal to or less thlJn rill! rl!commt!nded duign frequency. 

dThe flood stlJge indiclJted repreSents the wllter surllJCe .htVlJtion IIpproJCilNtely 60 feet from the bridge. 

eBlJClcwllter is defined IJS the chenge in the stllgefrom the upsUHm side of the hydreulic structure 10 the downstrtlllm side. 

f This structure wes repittcl!d in '984 by the City of MilwlJukee in (/CcordlJnce with Ihl! recommended I/ood control phm. The stages listed in thiS table reflect the new bridge. 

Deplh on Road 
atCenlerhne 

01 Bridge 
(feet) 

1.1 



Table C-S 

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

Structure Identification and Selected Characteristics TO-Year Recurrence Interval Flood 50·Year Recurrence Interval Flood 1oo-Year Recurrence Interval Flood 

Structure Recommended Instantaneous u;:~~:adm Downstream Depth at Low Oepth on Road Instantaneous U~:~~~dm Downstream Depth at Low Dept h on Road Instantaneous U::~~::dm 
Downstream Depthallcw 

Type and Design d 
at Centerline Peak 

d 
POint In Bridge at Centerline ... k Stage 

d Pomt m Bndge Adequate Peak Stage Point in Bndge Stage . River Hydraulic Frequency Hydraulic alscharge (feel above (feet above Backwater 
. 

Approach Road of Bridge Discharge (feet above (f«tabove Backwatere 
Approach Road 01 Bridge Discharge (feet above (feet above Backwater Approach RNd 

Name Number Mile8 
Significanceb (years) Capacltvc (cis) NGVO) NGVO) (Ieet) (feet) (feet) (ds) NGVDI NGVO) (Ieet) ~"'I (feet) Ids) NGVO) NGVO) Ifeet) (Ieel) 

YMCA Pedestrian 
Bridge 3000 0.10 IS 640 648.7' 648.7f 0.0 0.4 

N. Green Bay Road 
1.D40 650.4' 650.4' 0.0 2.1 1.180 651!J' 651.0' 00 2.7 

Tunnel Outlet/5TH 57 300S 0.18 4S 620 
N. Green Bay Road 

648.7
' 

1.atO 650.4
' 

1,140 651.01 

Tunnel Inlet/5TH 57 300S 0.33 4S 620 648.71 1,010 651.3 1.140 652.2 
UllhtyRoad 3010 0.67 IS 620 649.8 649.7 0.1 1,010 652.0 651.7 0.3 1,130 652.8 652.3 O.S 
Wisconsin Central 
Railroad 3015 0.69 IS 100 Ves 620 649.8 649.8 0.0 1,010 652.1 652.0 0.1 1,130 652.8 652.8 00 

N.51scSlreet 3020 0.92 IS 10 Ves 590 650.7 650.4 0.3 1,090 652.7 652.3 04 1,370 653.6 653.1 OS 
N. 60th Sireet 3026 1.50 IS 50 Ves 410 654.0 653.6 0.4 770 656.2 655.2 1.0 970 657.2 655.9 1.3 
W. Brown Deer Road! 
5TH l00g 

3030 1.76 IS 50 Ves 260 660.4 655.8 4.6 460 661.3 657.0 4.3 680 661.B 657.8 40 
N. 64th Street 3035 1.93 IS 10 Ves 230 667.4 665.5 1.9 400 670.5 666.5 4.0 1.4 1.4 600 670.8 667.0 3. 1.7 
N.6Sch5ueet 3040 2.06 IS 10 V •• 230 $73.1 671.6 1.5 400 674.7 672.1 2.6 0.6 600 675.0 672.3 2.7 D." 
W. Brown Deer Road/ 

STH 100 3045 2.20 IS 50 230 674.0 400 675.0 600 •• h 675.3 

aMusurt:d in ml7as eOlle COnl/rnmce with tha Mllwauk.u River. 

bStructure cedt: is.s follows: 1-bridge or culvert; 2·dllm. sl1l or ~ir; 3.tkop structura or nllturlll chll"". drop; 4.f(Jrds. outfalls. or inlet or outlet structures. HydrlluliGlIJIy significllnt structures lire denoted by lin S; hytirlluliclllly insignificant structures ara denoted by an I. 

c A bridge hils lin mqullte hydrllufic cllPllCity Hit wiD remllin ~n during II flood hIIving II recurrence intervlll «iualto or leu ~n the retOn/mended design frequency. A bridge is hydraulically inadequate if tha approach road or bridge is overtopped by a flood hal/ing <f recurrence interval equal to or less than the recommended design frequency. 

dThe flood stag_ indicated repr.sents the wat., surf~. e"'vation Bppro1litrJlJta/y 60 f'#lt from thtI bridge. 

eBackwater is defin"} as the change in the $lage from the upstr#am side of the hydraulic structure to the downstream side. 

fThe flood $lage indiut.,} reprasents"" wat.r surf~. elevation on the MiIw"uk .. Riv.,. 

gTher. is a drop of.bout 2.7 f.at in the streambed lit the downstream side of the W. Brown Deer Road bridge. 

hNo flood st.ps were determined upstream of this structure. 

Source: SEWRPC. 

Deplh on Road 
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Table C-6 

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

Structure identification and Selected Characteristics lQ..Year Recurrence Inlerval Flood SO-Year Recurrence Interval Flood 1OQ..Year Recurrence Interval Flood 

Structure Recommended Instantaneous Upstream Downstream Oepth at Low Depth on Road Instantaneous u;:~~:adm Downstream Oepth at Low Depth on Road Instantaneous u::~~:~m 
Downstream o.pth at Low 

Type and Design Adequate Pe'" Staged Staged Pomt in Bridge at Cenlerline Peak Stage d Point rn Brtdge at Centerline Peak Stage d Point in Sr!do,;le 

River Hydraulic Frequency Hydraulic Discharge (feet above tfeetabove Backwater8 Approach Road of Bridge Discharge (feet above (feet above Backwater 
e Approach Road of Bridge Discharge (feet above (feel above Backwater 

e Approach Road 
Name Number MiklB Signtficanceb 

lyeafs) Capacitl (cts' NGVO) NGVO) ,feet) (feet) (feet) Ids' NGVO) NGVO) (feel) {feel) (feet) (ds) NGVO) NGVO) 'feet) (feet) 

YMCA Pedestrian 
Budge 3000 0.10 15 640 648.7f 648.7' 0.0 0.4 

N. Green Bay Road 
1.040 650.4' 650.4' 0.0 2.1 1,180 651.0' 651.0' 0.0 2.7 

Tunnel Outlet/STH 57 300. 0.19 4S 620 
N. Green Bay Road 

648.7' 1,010 650.4' 1,140 651.0' 

Tunnellnlet/STH 57 300. 0.33 45 620 649.7' 1,010 651.3 1,140 652.2 
Utility Road 3010 0.67 15 620 649.8 649.7 0.1 1,010 652.0 651.7 0.3 1.130 653.8 652.3 0.' 
WisconSin Central 
Railroad 3015 0.69 15 100 Ye. 620 649.8 649.9 0.0 1.010 652.1 652.0 0.1 1,130 652.B 652.8 0.0 

N.51stSlre81 3020 0.92 15 10 Yes '90 650.7 650.4 0.3 1,090 652.7 652.3 0.4 1.370 653.6 653.1 0.' 
N. BOth Street 302. 1.50 15 50 Y .. 410 654.0 653.6 0.4 770 656.2 655.2 1.0 970 657.2 655.9 1.3 
W. Brown Deer Road/ 

STH 100g 
3030 1.76 15 60 Ye. 260 660.4 655.8 4.6 460 661.3 657.0 4.3 .80 661.8 657.8 4.0 

N. 64th Street 303. 1.93 15 10 Ye. 230 665.8 665.5 0.3 400 666.9 666.5 0.' 500 667.4 667.0 0.' 
N. 66th Street 3040 2DB 15 10 Ye. 230 669.7 668.6 
W. Brown Deer Road/ 

0.1 400 669.7 669.5 0.2 500 670.1 669.8 0.3 

5TH 100 304. 2.20 15 60 230 .. h 672.4 400 673.5 500 .h 674.0 

"Mellsured in miks above &ofllhMnCII with the Milwllukee River. 

bStrucrurll code is liS Io/rows: '-bridp or culvert: 2-dBm. sill or Wllir: 3-drop structure IN nllturlll Mllnnm drop; 4-lords. DUdalls. or in/t!t til' outlet structures. Hydrauliclllly signifiCllnt structures tire denoted by lin S .. hydraulically insignific8nt struetures Me denoted by lin I. 

c A bddp has 8n adequate hydrauh'c capllCity il it will remain OPfNI during II flood ""ving II recurrence interval equlll to Dr klnthlln the recommended design lr6quency. A bridge is hydrllUliclllly inadeqUilte ilthe spprDllch rDild or bridge is o!lf!rtopped by a lrood having II recurrence inteN81 equal to or less than the reCDmmended df!Silln frequency. 

dThf! flood "~f! indiCilted '.,xesents l/ttl Willer surl6Ce ele!llltion IIpproximiltely 50 I. from the bridge. 

eBllclcwstf!l" is defined as the chllngtt in the stllge from the upstretlm side Of the hydrllu/k st,ucture to the downst'ellm sidtt. 

f The flood stllge indiclltttd rt!fJraunts the water surlilce elevlltkm on the Mi/wlluJcee River. 

IITha,e is II drop oIl1bDur 2.1 leet in the "rellmbed lit the downstrHm sidtI of the W. BrtIWn Deer ROild bridge. 

h No flood stllpS were determined upstrHm of this "ructure. 

Source: SEWRPC. 
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Slrl/ClUre Identification and Selected Characteristics 

Name 

N. Range lme Road 
Private Drive 

PflvateDam 
N. Green Bay Roadl 
STH 57 

W. Bradley Road 
Brown Deer Parit 
Or;ve (nonh) 

Brown Deer Pari{ 

Drivejl>Oulhl 
Brown Deer Park Golf 

Number 

3515 0.19 
3520 0.285 
3522 0.467 

3525 0.746 
3530 0.78 

3540 0.B8 

3550 1.45 

Course Dam (south) 3595 t .86 
W. Good Hope RO<Idf 3600 1.94 

Structure 
Type and 

Si~:'::~~eb 
IS 
IS 
21 

IS 
IS 

IS 

IS 

21 
IS 

Recommended 

Design 

Frequency 

(years) 

50 

50 
10 

50 

II Measured in miles llbove confluence with the Milwaukee River. 

Adequate 

Hydraulic 

CapacIty' 

N, 

Ye, 
N, 

Ye, 

Table C-7 

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

Instantaneous 

Peak 

DIscharge 

Ids) 

360 
360 
330 

340 
340 

340 

500 

560 
580 

u:;:~ee~m 
(feet above 

NGVDI 

657.4 
662.8 

677.0 
679.3 

680.8 

684.8 

687.2 

lO-Year Recurrence Interval Flood 

°c;a~;~eam 
(feet above Backwatere 

NGVO) (feet) 

655.8 
660.3 

676.0 
678.1 

680.0 

683.7 

686.3 

1.6 
2.5 

1.0 
1.2 

0.8 

1.1 

0.9 

Oepth al Low 
Point in Bndge 
Approach Road 

{feet) 

1.1 

0.5 

0.5 

1.9 

Depth on Road 
al Centerline 

of Bridge 
(feet) 

0.5 

0.5 

1.9 

Instantaneous 
Peak 

Discharge 
Ids) 

520 
560 
520 

550 
550 

550 

780 

840 
900 

u;:~~:ad' 
(feet above 

NGVD) 

658.5 
663.3 

6779 
680.3 

681.2 

685.0 

689.6 

50·Year Recurrence Interval Flood 

Downstream 
Staged 

(feet above Backwatere 

NGVD) (feet) 

656.3 
660.7 

676.6 
679.7 

681.0 

684.4 

686.9 

2.2 
2.6 

1.3 
0.6 

0.2 

0.6 

2.7 

Depth at Low 
Point In Bridge 
Approach Road 

{feet) 

0.6 
1.6 

1.5 

0.9 

2.1 

0.0 

Depth on Road 
atCenterlme 

of Bridge 
(feet) 

1.5 

0.9 

2.1 

bStructurt! code is as follows: , -bridge or culvtNt; 2-dem. sill or weir; 3·drop structure or netural channt!' drop; 4-fords. oudells. Of inlet or outlet structures. Hydraulically signtlicent structures are denoted by an S: hydraulically insignificant structures are denoted by an I. 

Instantaneous 
Peak 

Discharge 
Ids) 

580 
650 
610 

650 
650 

650 

910 

980 
1,060 

1 OO-Year Recurrence Inlerval flood 

u;:~~:~m 
(feet above 

NGVD) 

658.6 
663.5 

679.2 
681.1 

681.7 

685.2 

689.8 

O~:an:~~eam 
(feel above Backwatel 

NGVO) (feel) 

656.5 
660.9 

676.8 
680.9 

681.7 

684.6 

687.2 

2.1 
2.6 

2.4 
0.2 

0.0 

0.6 

2.6 

c A bridge MS an adequate hydraulic capacity if;t will remain open during II flood h8ving a recurrence ;ntflfYlll equal to or less tMn the recommf1nded design frequency. A bridge is hydraulicllUy inlldequllte if the approach road or bridge is overtopped by a flood hllving a recurrenclI intt!rvll' equal to or less than thll recommended design frt!llUency. 

dThe flood stage indicllted represents the water surlaclI elevlltion approJlimllte/y 50 fut 'rom the bridge. 

e Saclcwllter is defined as the dlange in the stage from the upstream side of the hydraulit structure to the downstream side. 

f There is a drop in the streambed of about 3.5 feet at the downstream side of the W. Good Hope Road bridge. 

Source: SEWRPC. 

Table C-8 

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

Structure Identification and Selected Characteristics 

Name Number 
River 
Milea 

Private Orive 3300 0.11 
Green Bay Coun 3305 0.16 
.N. Green Bay Road! 

STH 57 3310 0.23 
N. TeU10nia Avenue 3315 0.35 
W. Dean Road 3320 0.47 
N. 47th Street 3325 0.75 
N. 51st Street 3330 1.01 
N. 54th Street 3335 1.17 
N. 55th Street 3340 1.34 
W. Bradley Road Outfall 3350 1.53 

StruclUre 
Type and 
Hydraulic 

Signiflcanceb 

IS 
IS 

IS 
IS 
IS 
IS 
IS 
IS 
IS 

" 
a MeastHlld in ffll1es above confluence with 'he Milwauku River. 

Recommended 
Design Adequate 

Frequency Hydraulic 
lyears) CapacityC 

10 

50 
50 
10 
10 
10 
10 
10 

N, 

Ye, 
Ye, 
Ye, 
N, 
N, 
N, 
N, 

Instantaneous 
Peak 

Discharge 
(cis) 

1,050 
1.050 

1,050 
1,130 

870 
870 
770 
740 
720 
720 

u;:~~:~m 
(Ieet above 

NGVDI 

650.8 
654.2 

654.3 
654.9 
658.4 
674.1 
676.3 
677.6 
681.0 

10·Year Recurrence Interval Flood 

D;::~~am 
(feet above Backwater e 

NGVDI l'eet) 

647.5f 

650.9 

654.2 
654.3 
655.3 
662.6 
674.2 
676.3 
677.5 
682.8 

3.3 
3.3 

0.1 
0.6 
3.1 
11.5 
2.1 
1.3 
3.5 

Depth at Low 

Point in Bridge 
Approach Road 

(feet) 

0.8 
1.7 

0.7 
0.9 
1.1 
2.9 

Depth on Road 
at Centerline 

01 Bridge 
(feet) 

0.5 
0.6 

0.7 
0.9 
1.2 
2.9 

Instantaneous 
Peak 

Discharge 
Ids) 

1,570 
1,570 

1,570 
1,500 
1,170 
1.120 

970 
850 
810 
810 

U;:~~:Sdm 
(Ieet above 

NGVO) 

651.4 
654.4 

654.8 
655.8 
660.0 
674.5 
676.7 
677.7 
681.2 

50-Year Recurrence Interval Flood 

D;::~~eam 
(feet above Backwatere 

NGVO) (feet) 

649.4' 
651.5 

654.4 
654.B 
656.2 
663.2 
674.6 
676.7 
677.7 
683.1 

2.0 
2.9 

0.4 
1.0 
3.8 
11.3 
2.1 
1.0 
3.5 

Depth at low 
Point in Bridge 
Approach Road 

(feet) 

I.' 
1.9 

0.1 
1.1 
1.3 
1.8 
3.1 

bStructure code is as folloW$: I -bridgll or culvert; 2-dam sill or weir; 3-drop structure or na'ural channel drop; 4-fords. outfalls. or inlet or outle' structures. Hydrau/iclllly significant structures are denoted by an S; hydraulically insigmlicant structures are denoted by an I. 

Depth on Road 
at Centerline 

of Bridge 
(feet) 

1.1 
0.8 

1.1 
1.3 
1.3 
3.1 

Il\litantaneous 
Peak 

Discharge 
(cis) 

1,690 
1.690 

1,690 
1,580 
1,240 
1,170 
1,010 

860 
820 
820 

l00·Year Recurrence Interval Flood 

u;:~~:adm 
(feet above 

NGVO) 

651.6 
654.5 

654.9 
656.1 
660.4 
674.6 
676.7 
677.7 
6Bl.2 

D~::;~eam 
(feet above Backwater

e 

NGVD) (feet) 

650.2f 

651.7 

654.5 
654.9 
656.4 
663.3 
674.7 
676.7 
677.7 
683.2 

1.4 
2.8 

0.4 
1.2 
4.0 
11.3 
2.0 
1.0 
3.5 

c A bridge has lin adequate hydraulic capacity if it will remain open during a flood Mving a recurrence intervalllqulI' to or less than the recommended design frt!quency. A bridge is hydraulically inadequate if the approach road or bridge is overtopped by a flood hllving e recurrence interval t!qual to or less than the recommended design frequency. 

dThe flood stage indlC8ted represents the water surface elevation apPloxiffllltely 50 feet from the bridge. 

eSaclcwat.r is defined as the change in til. stage from the upstrllam side of the hydrllullC structure to the downstream side. 

f The flood stllge indicated rt!prt!st!nts the Wlltt!' surfaclI elevation on the Milwaukee Rive'. 

SourclI; SEWRPC. 

Oepth al Low 
POlOt in Bndge 
Approach Road 

(feet) 

0.7 
1.8 

2.3 

1.4 

2.3 

0.2 

Depth al Low 
Point in Bridge 
Approach Road 

(feet) 

1.6 
2.0 

0.5 
1.2 
1.3 
1.8 
3.1 

Depth on Road 
at Centerhne 

of Bndge 
Ifeet) 

2.3 

1.4 

2.3 

0.0 

Oepth on Road 
at Centerline 

of Bridge 
(feet) 

1.3 
0.9 

1.2 
1.3 
1.3 
3.1 



Structure Identification and Selected Characteristics 

Struc;ture Recommended 
Type.nd Design Adequate 

Rivet Hydraulic Frequency Hydraulic 
Name Number Mile· Signtficanceb 

ttea'~ CapacityC 

Privet. Drive 3300 0.11 IS 
Green Bay Coun 330S 0.16 IS 10 No 
N. Green Bay Roed/ 
STH67 3310 0.23 IS 50 V .. 

N. Teutonil Avenue 3315 0.36 IS 50 V .. 
W.DNnRoacI 3320 0.47 IS 10 V .. 
N. 47th Street 3325 0.76 IS 10 V .. 
N.51stStreet 3330 1.01 IS 10 V .. 
N.64thStreet 333S 1.17 IS 10 V .. 
N.561hStreet: 3340 1.34 IS 10 V .. 
W. Bradley RGed Outfall 3350 1.53 41 

·M~HtNfId in mO •• .tJqq conIIuene. with the Mnw.uIl .. Riv.,. 

Table C-9 

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

10-Year Recurrence Interval Flood SO-Year Recurrence Interwdl Flood 

Instantaneous Upstream DownS1ream Depth at low Depth on Road Instantaneous u::~m Downstream Depth at low Depth on Road .... Staoe
d Staged Point In Bridge at Centerline .... Staged Point in Btldge at Centertine 

Discha!'VI !feet ..... (feet above IBackwater· Approach Road ,,8_ Discharge (feet.bow If HI above ~ater' Approach Road of Bridge ",., NGVD) NGVD, (feetl ~"" ~"" (cts) NGVD) NGVD) ~"" ffeat) ~"" 
1,020 650.7 641.5' 3.2 0.7 0.4 1,520 851.4 849.4' 2.0 1.4 1.1 
1.020 654.0 650.8 3.2 I.S 0.4 1,520 654.3 651.5 2.8 1.8 0.7 

1,020 854.2 654.0 0.2 1.520 654.6 654.3 0.3 
1,100 654.7 654.2 O.S 1.450 655.7 654.6 1.1 

840 858.2 655.1 3.1 1.120 659.8 656.1 3.7 
640 .... 2 662.S 3.7 1.010 661.4 663.1 4.3 
740 869.7 668.2 1.S 930 871.0 668.9 2.1 
740 873.4 en.2 1.2 850 874.0 672.7 1.3 
720 876.2 875.3 0 .• 810 676.5 675.1 0.8 
720 682.5 810 88 .. 8 

bStrutfWe ~ is u follows.: , -Ixidp tIT eu~ 2·"'" .;,/ or ...... ; 3-drop ."ucture IN tMturlll.""., drop: 4-"" .. ourfM/$. or in., or outi« Wueture$. Hydreuliully &ignilic6nr 8tructutes lIT. tknottJd br an $; hyt/rMulieelly insignifiunt $lJ'UCture. lire dMtJted by." I. 

l00-Year Recurrence Intel'dt Flood 

Instantaneous u;S:e'f' ao;:;rm Deplh at low 
P", Point inSridge 

Discharge (feetabow {feet above Badtwace,· Approach ANd 

(cf~ NGYDI NaVO) ~"" (feel) 

1,640 661.6 650." 1.3 I.S 

1.640 664.6 651.6 2.9 2.0 

1,640 654.8 654.5 0.3 
,_ 

656.0 654.8 1.2 
1.190 660.1 656.3 3.8 0.2 

1,120 667.7 663.2 4.S 
9SO 671.2 669.1 2.1 

850 874.1 872.8 1.3 
820 876.6 676.8 0.8 
820 682.9 

~ A bridp hIIs"'~. hyduuHc ~ H 't will r""';" lJpM duTing"fIood n.ving. f'ftUTreIIc.1nten1ll qual to IN kt .. than the ~ design frflqU#lnCy. A btJdtJ- is hydTeulieil/ly itYdeqwre Nthll ~ch rrMd or lNidge is avertO(Jptlf/ by II flood luNing" recutrenu int~ eque' to Of kiss than the rftOmmMtded tk. frtIqUency. 

dThellood.(If/e indit:Med,.,UMts the wMw'lIUrlece .Iev.tion apprDKimMeIy 60 IH' kom the bridge. 

"B.uw.,er is dMlMI/ •• the cMngll in the.ug. from til. up$tTUm sidtt of the hydrllUlic #J'ueture to the downSfnNm side. 

'The flood • .,. indiutttd ,.,.e""n the w.o,., sutt.c. e.".,iDn onlh. MilwtlultH Rw.r. 

Depth on Road 

atCenterten. 
of Bridge 

~"" 
1.2 
0.9 
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Structure ldentrfication and Selected Characteristics 

Name 

Pedestrian Bridge 

1st Oak Creek 

Parkway Bridge 

2nd Oak Creek 

Parkway Bridge 

Mill Road 
Cater .. 
Parkway Dam 

3rdOak Creat 
Parkway Bridg. 

4th Oak Creek 

Parkway Bridge 
Chicago Avenuel 
STH32 

51h Oak Creek 
Parkway Bridge 

Pedestrian Bridge 

Chicago & Nonh 
Western Railway 

15th Avenue 
Pedestrian Bridge 
Pine Street 
E. Rawson and 

Number 

100 0,14 

105 0.35 

110 0.88 
115 0.94 

120 0.95 

125 1.18 

130 1.32 

135 1.61 

140 2.14 
145 2.24 

150 2.35 
155 2.84 
160 3.18 
165 3.37 

16th Avenues 170 & 

175 3.65 
15th Ayenue 190 3.78 
Pedestrian Bridge 185 3.89 
Milwaukee Avenue 190 4.01 
15th Avenue 195 4.06 
Pedestrian Bridge 200 4.18 

205 4,71 

Structure 
Type and 

S::::!b 
11 

IS 

IS 
IS 

2S 

IS 

IS 

IS 

IS 
11 

IS 
IS 
11 
IS 

IS 
IS 
11 
IS 
IS 
11 

IS 

aMenurH in mile. ~e mouth at Uke MidJ;pn. 

Recommended 

Design 

Frequency 

(years) 

10 

10 
50 

10 

10 

50 

10 

100 
50 

10 

50 
50 

50 
50 

50 

Adequate 

Hydraulic 
C8pacityc 

Y .. 

Y •• 
Y •• 

Y .. 

Y •• 

Yes 

Yes 

Yes 
Yes 

Yes 

Y .. 
Y .. 

Y .. 
Y .. 

Y .. 

Instantaneous 

Peak 

Discharge 

Ids) 

1,910 

1,910 

1,910 
1,910 

1,910 

1,910 

1,910 

1,890 

1.890 
1,890 

1,890 
1,840 
1,840 
1,840 

1,840 
1,840 
1,840 
1,840 
1,840 
1,840 

1,840 

AppendixD 

HYDROLOGIC-HYDRAULIC SUMMARY FOR 
STRUCTURES IN THE OAK CREEK WATERSHED 

Table 0-1 

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

Upstream 
Staged 

Cfeetabove 

NGVO) 

687.1 

601.3 
604,0 

611.6 

611.9 

620.3 

626.1 

633.1 

638,3 
642.1 

641.6 

650.4 
650.8 

651,4 
651.6 

853.8 

la-Yea' Recurrence Interval Flood 

~a~~deam 
(feet above Backwatere 

NOVO) ,feet} 

588.6 

599.6 
503,3 

604.0 

617.6 

618.6 

623.5 

632.6 

631.4 
641.6 

641.0 

649.7 
650.6 

651.2 
651.4 

652.1 

1.1 

1.7 
0.7 

13.6 

0.3 

1.7 

2.' 

0.6 

0.' 
1.1 

0.6 

0.7 
O.t 

0.2 
0.2 

1.1 

Depth at low 
POint In Bridge 

Approach Road 

'feet) 

Depth on Road 
81 Centerline 

of Bridge 
(feet) 

Instantaneous 

Pea' 
Discharge 

{efs} 

2,540 

2,540 

2,540 
2,540 

2,540 

2,540 

2.540 

2,510 

2,510 
2,510 

2,510 
2.440 
2.440 
2,440 

2,440 
2,440 
2,440 
2,440 
2,440 
2,440 

2,440 

U;::~m 
(feet above 

NGVO) 

589.3 

602.9 
605.3 

618,3 

618.9 

622.0 

627.5 

634.2 

639.6 
644.0 

..... 
652.3 
653.0 

653.6 
653,1 

654.1 

SO-Year Ret:urrence Interva' flood 

Downstream 
Staged 

(feet above 

NGVD) 

587.6 

500.' 
603.9 

605.3 

618.3 

619.3 

624.5 

633.5 

638.5 
642.4 

"'.0 

650.7 
652.6 

653.2 
653,6 

654.6 

Backwater
e 

(feet) 

1.7 

2.5 

I.' 

13.0 

0.6 

2.7 

3.0 

0.7 

1.1 
1.6 

0.' 

1.6 
0.5 

0.' 
0.1 

0.1 

Depth at Low 

Point in Bridge 

Approach Road 

~"" 

Depth on Road 

at Centerline 

of Bridge 

(feet) 

bStructure t:06s ere as follows: 1-hridp or culvfWt: 2-dam. .m. 01' w.u; a·drop structu,. or natural chan"., drop: 4..f1Nds. outIans. or MI or oullet structures. Hydraulicany significant structures are denoted by an S; hydrauliully insignificant structures are deTlDt«i by an I. 

Instantaneous 

Peak 

Discharge 

Ids) 

2,810 

2,810 

2,810 
2.810 

2,810 

2,810 

2,810 

2,770 

2,770 
2,770 

2,770 
2,700 
2,700 
2.700 

2,700 
2,700 
2,700 
2.700 
2,700 
2,700 

2,700 

lOO-Year Recurrence Interval Flood 

Upstream 
Staged 

(feet above 
NGVO) 

689.9 

503.9 
605.7 

618,5 

619.2 

622,7 

628,0 

634,7 

640.0 ..... 
448.' 

653.1 
654,0 

654,8 
665.2 

655.9 

Downstream 
Staged 

(feet above 
NGVO) 

"'.0 

500.7 
604.4 

605.7 

618.5 

619.5 

624.9 

633.9 

638.9 
642.7 

"'.3 

651.1 
653.3 

654.2 
654.8 

655.8 

I.' 

3.2 
1.3 

12.8 

0.7 

3.2 

3.1 

0.6 

1.1 
1.9 

0.6 

2.0 
0.7 

0.6 
0.4 

0.1 

Depth at Low 
Point in Bf'idae 
Approach Road 

(feet) 

1.0 

0.3 
1.0 

c A blidp has an adequate hydrau/U: capacity;, it wiD remain open during a fIDod having a recurrence intervatequal to '" less tlMn the recommendttd design frequtNIc'r. A bridge is hydraulicaOy inadequate if the appr06Ch road or bridge is twfll10pped by II flood having II recurrence interval equal to or less than the recommended design frequentlY. 

dThe "ood ~ indicate" represenu m. WftfW sudace ttMvation 8pprOllimate/y 60 fe., from the.idge. 

eSadwat.,. is defined as the change in $Iagefrom the upstream.;de of the hydrau/U: structure to the downstream side. 

'There is a drop of about 4.0 fHt in the streambed at the downstream skk of tile S. Pennsylvania Avenue bridge. 

Source: SEWRPC. 

De9t1'l ()l\ Road 
al Centerline 

at."... 

~ .. " 



Structure Identification and Selected Charactenstics 

Structure Recommended 
Type and Design Adequate 

River Hydraulic Frequency Hydraulic 
H.me Number Mile- Significanceb 

I ...... ' Capacity' 

Chicago. North 
Western Railway 210 5.25 15 100 V" 

E. Drexel Avenue 215 5.56 15 50 Vas 
Cilicago & Nonh 
Western Railway 220 6.06 15 100 Vas 

E. FOIest Hill Avenue 22. 6.26 15 10 No 
E. Puetz Road 230 6.88 15 50 H. 
Chicago & North 
Western Railway 23. 7.34 15 100 V" 

S. Nicht,lllon Road 24<) 7.44 15 50 H. 
S. Shepard Avenue 250 8.41 15 10 No 
S. Howell Aven ... el 
Nonhbound STH 38 2.5 9.22 15 50 V .. 

S. Howell Avenuel 
Southbound STH 38 25. 9.2. 15 50 V .. 

"MNSured in millIS /Ibo,," mouth III Lllltil Michiglln. 

Table D-2 

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

to-Yeat Recurcen<:9ln\tmal flood SO-Year Recurrence Interval Flood 

Instantaneous Upstream Downstream Depth at Low Depth on Road Instantaneous u~~,m Downstream Depth at Low Depth on Road ..... Staged Staged Point in Bridge 8t Centerline .... Staged Point in Bridge at Centerline 
Discharge (feet above (feet above Backwater· Approach Road oIeridge (feel above (feet above Backwater· Approach Road of Bridge Discharge 

Ids' NGVDI NGVD, ,feel) ~ ... , (feel) (ds, NGVOI NGVO) (feetl (feet) (feet) 

1,500 661.4 661.1 0.3 2.030 662.5 662.1 0.' 
1,500 662.1 662.0 0.1 2.030 663.6 663.0 0.5 

1,500 663.3 663.0 0.3 2.030 664.6 664.2 0.' 
1,500 683.5 663.4 0.1 1.8 0.7 2.030 664.8 "'.8 0.0 3.1 2.0 
1,500 664.3 663.8 0.' 2.030 tI&5.6 665.0 0.6 0 .• 

2,080 665.5 665.0 0.' 2.870 666~ 665.8 0.8 
2.080 666.7 666.0 0.7 1.5 2.870 667.6 667.0 0 .• 2.' 
2,080 611.0 670.4 0 .• 0.' 2.870 671.6 670.9 0.7 1.0 

2,080 677.6 677.2 0.' 2.870 678.5 617.9 0 .• 

2,080 617.6 617.6 0.0 2,870 678.7 678.5 0.2 

bSlfuctUlIl cotkSIIFIlIISloIlows: , ·brklgll or eulv.,.t· 2 .. "" sill or WIIir; 3-drDp $UUtltINIl or ltIIturlll dJIInnlll drop; 4·(ord& outfili/s., or l"nIIIt Dr Dutlet $lrUCture8. HydrlluliuRy $ignilkllnt struclurll. lIFe dimMed by lin S; hydrlluliully insignifkllnt structures IIrll denoted by lin l 

tOO-Year Recurrence Interval Flood 

Instantaneous Upstream Downstream Depth at low 

P". Staged Staged point In Brid". 

Discharge (feet above (feetahove Backwater 
. Approach Road 

(ds' NGVO) NGVD, (feell (feel) 

2,270 662.9 662.4 0.' 
2.270 "'.1 663.4 0.7 

2.210 665.8 664.8 1.0 

2.210 665.9 665.9 0.0 '.2 

2.270 666.2 666.0 0.2 1.2 

3,220 6672 666.4 0.8 
3,220 668.0 661.& 0.' 2.8 

3.220 671.8 671.1 0.7 1.2 

3,220 678.9 678.2 0.7 0.2 

3,220 679.2 618.9 0.3 0.' 

t A bridge MSlm MlllqUlltll hydrlluli"c tllpllCity H it wiD r.",.in Dp/II1 during II flDOd lining II recurrencll intetYM llqu111 tD or IlIss Wn the ~d design Ir~eflty. A bridge is hydreulitllHy lnlldequllte if thellpprollCh road or bridge is (mJftopped by II flood hllVing II recurrencil inttllVlIl equll' to or hi .. thlln thII recOmmended dllsign fr~tJnc'I. 

dThe HODd stllfJlI indiCIIted reprllSIIIJl$ the wllter surftu:e ""'''"tion 1Ipprt»tin»tely 50 lilli' IrtJm thII bridge. 

"SIICltwllter is defined u thll th.",. in stIIgll from thll upstrNm sidII of "'" hydrllU/ic It1"UcturII to "'" tIown8trtJ(Jm side. 

Sourr:e: SEWRPC. 

Depth on Road 

81 Centerline 
of eridge 

(f.e" 

3.1 



Structure Identification and Se1ected CtuJracteristics 

N • .". Number 

W. Ryan Road/5TH 100 260 10.06 
Spillway 261 10.12 
Soo Lme RaIlroad 265 10.24 
'rivate Bridge 270 10.25 
Private Bridge 215 10.46 
Private Br. 280 10.60 
S. 13th Street/em V 285 10.69 
Pedestrian Bridge 286 10.72 
IH 94 Northbound 290 10.97 
IH 94 Southbound 295 10.99 
S_ 20th Street 300 11.24 
S. 27th Street/SnUt 305 11.70 
S. 31st Street 310 11.97 
Private Bridge 312 12.23 
W. Rvan Road/5TH tOO 315 12.52 
ConcreteOropsm 316 '2.8~ 
Concrete Drop sm 317 12.90 
Concre1e Drop sm 318 13.07 
W. Southland On." 320 13.18 
W. Woodward Drive 325 13.31 
W. Glenwood Drive 330 13.58 
Private Drive 331 13.60 
Private Drive 332 13.62 
W. Maple Crest Drive 333 13.64 
Reservoir Outlet 335 13.65 
Private Bridge 340 13.76 
W.PuenRoad 345 13.79 

Structure 
Type and 
Hydraulic 

Sigriificanceb 

IS 
2S 
IS 
IS 
IS 
11 
IS 
11 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
2S 
2S 
2S 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 

aMHsured;" miles ebow mouth et uke MithiglUl. 

Recommended 
Design Adequate 

Frequency Hydraulk 
(years) Capacityc 

60 

100 

50 

100 
100 

10 
60 
10 

60 

10 
10 
10 

10 

60 

No 

Yes 

No 

Ye. 
Y .. 
No 
Yes 
Yes 

Yes 

Ye. 
Yes 
Yes 

Yes 

No 

Table D-3 

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

Instantaneous 
Pea. 

Discharge 
(ets) 

1,030 
1,030 
1,030 
1,030 
1,030 
1,030 
1,030 
1,030 

690 
890 
690 
400 
200 
200 
200 
200 
200 
100 
100 
60 
10 
10 
10 
10 
10 
20 
20 

Upstream 
Staged 

(feet above 
NGVD) 

682.0 
682.0 
682.1 
.... B 
690.2 

691.S 

691.7 
891.8 
892.7 
694.5 
697.8 
702.8 
711.9 
713.8 
719.0 
724.0 
731.7 
733.S 
743.4 
745.0 
745.1 
746.0 
141.3 
148.6 
750.9 

fO-Year Recurrence Inte",at Flood 

Downatream 
Staged 

(feetllbow Bad:water
e 

NGVO) (feet) 

680.9 
682.0 
682.1 
881.1 
687.2 

690.S 

691.1 
691.7 
691.8 
694.0 
697.8 
702.2 
709.4 
713.8 
719.0 
724.0 
730.6 
733.6 
741.8 
743.4 
146.0 
745.7 
74ttO 
741.3 
748.8 

1.1 
0.0 
0.0 
2.7 
3.0 

1.0 

0.0 
0.1 
0.9 
0.5 
0.0 
0.6 
2.5 
0.0 
0.0 
0.0 
1.1 
0.2 
1.6 
1.6 
0.7 
0.3 
1.3 
1.3 
2.1 

Depth at Low 
Point in Bridge 
Approacl\Road 

~"'I 

3.6 

3.0 
0.4 

0.7 

Depth on Road 

at Centerline 
of8ridge 

(feet) 

3,0 

0.7 

Instantaneous 
Peak 

Oi$ct\arg9 
(ets) 

1,620 
1,620 
1,620 
1,620 
1,620 
1,620 
1,820 
1.620 
1,140 
1,140 
1,140 

700 
390 
390 
390 
390 
390 
170 
170 
90 
30 
30 
30 
30 
30 
50 
60 

50-Year Recurrence Interval Flood 

U:;~~:~m D;~~~eam 
~feet I\bo'$ (teet above Badtwater

e 

NGVD) NGVD) Ifeet) 

684.5 
684.5 
684.8 
685.9 
691.3 

692.4 

692.6 
692.6 
693.2 
696.1 
699.3 
704.1 
114.9 
715.3 
720.6 
725.5 
732.5 
734.4 
744.6 
745.S 
746.4 
746.8 
747.8 
748.6 
152.6 

682.2 
684.6 
684,6 
684.8 
688.4 

691.5 

692.6 
692.6 
692.7 
694.7 
698.5 
702.7 
710.3 
715.3 
720.6 
725.5 
731.0 
734.0 
742.0 
744.6 
745.8 
746.4 
746.8 
747.8 
749.0 

2.3 
0.0 
0.3 
1.1 
1.9 

0.9 

0.0 
0.0 
0.5 
1.4 
0.8 
1.4 
4.6 
0.0 
0.0 
0.0 
1.5 
0.4 
2.6 
1.2 
0.6 
0.4 
1.0 
1.6 
3.0 

Depth at Low 
Point in Bridge 

Awrl)8ChRoad 
(feet) 

5.9 

4.1 
1.5 

0.6 

1.2 

0.1 

0.3 
0.3 

0.1 

Oepth on Road 
at Centerline 

otBrido;le 
(feet) 

0.3 

4.1 
0.3 

0.5 

1.2 

0.1 

0.3 
0.3 

0.1 

bSlructllre codes Mit aslo1/ows: '-bridge or culvert 2-d.tm. siU. or w.ir; 3·drop BtTUcture or nelllra' chenneI drop; 4·fo,,/& DUdalls, or ml or outlet structures. HydrllU/ieaf1y signHicllfll structures lII'e denotH by en S; hydraulically insignificant structures are denotH by en I. 

Instantaneous 

Po.' 
Oi$Charge. 

Icls) 

1.830 
1,830 
1.830 
1.830 
1.830 
1,830 
1,830 
1.830 
1.330 
1.330 
1.330 

840 
490 
490 
490 
490 
490 
210 
210 
110 
40 
40 
40 
40 
40 
80 
60 

tOO-Year Recurrence Interval Flood 

u:::dm Oos~~s::am 
(teet above (feet above Backwater· 

NGVDI NGVD) (feet) 

685.0 
685.0 
685.4 
686.4 
691.5 

692.6 

692.7 
692.8 
693.3 
696.7 
699.9 
704.8 
717.6 
717.6 
721.1 
726.0 
733.0 
734.6 
744.8 
745.8 
746.5 
746.8 
747.9 
748.6 
152.6 

682.7 
685.0 
685.0 
685.4 
688.7 

691.1 

692.1 
692.1 
692.9 
695.0 
698.8 
102.8 
710.5 
117.6 
121.1 
126.0 
131.2 
134.2 
142.1 
144.8 
745.8 
746.5 
146.8 
147.9 
749.0 

2.3 
0.0 
0.4 
1.0 
2.8 

0.8 

0.0 
0.1 
0.4 
1,7 
1.1 
2.0 
7.1 
0.0 
0.0 
0.0 
1.8 

0." 
2.7 
1.0 
0.7 
0.3 
1.1 
0.7 
3.6 

Depth a' Low 
Point in Bridge 
....,proach Road 

Poetl 

6.4 

4.6 
1.7 

0.6 

1.3 
0.4 
0.3 
0.8 

0.2 
0.3 
0.4 

0.1 

c A bridge has." adequata hydraulic upacity if it win r&mll;" DpIHl during" flood having a recurrence intara/equat to or hiss than the recornm.ntkd design fraquency. A bridge is hydr.ulicaf1y inadequ,,. if the epproaeh road or bridge is overtopp!Jd by a flood hlWing a ,ecturenctl intervalmfUal to or less than the ret;O~ dasign frequency. 

d The flood SUIP indicated r •• ..,,18 tha wa,er surfllta e/twltion lIfJ/Noximllte!y 60 feet from Ih# bridg •. 

e Beckwater is defined as the cha. in st.,. from the upstream side of the hyt/r1lU1ic BtTUerure 10 the downstream side. 

Source: SEWRPC. 

Depth on Road 
at Cenlerline 

of Bridge 

(feet) 

0.8 

4 .• 

0.5 

0.6 

1.3 

0.8 

0.2 
0.3 
0.4 

0.1 



SlrUCCure IdentifIcation and Selected Characteristics 

Name 

W. Rye" Road/STH 100 
Spillway 

Soo lme Railroad 
Private Bridge 
Private Bridge 
Private Bridge 

S. 13th Street/CTH V 
Pedestrian Bridge 

IH 94 Northbound 
IH 94 Southbound 
S. 20th Street 

S. 27th StreetlCTH 41 
S. 31st Street 
Private Bridge 

W. Ryan Road/STH 100 
Concr .. e Drop Sill 
Concrete Drop Sill 
Concrete Drop Sill 
W. Southland Drive 
W. Woodward Drive 
W. Glenwood Drive 
Private Drive 
Private Drive 
W.M8DleCreatDrive 
Reservoir Outlet 
PriYaleBridge 
W. Puetz R08d 

Number 

260 2., 
265 
270 
275 
200 
285 
286 
290 
295 
300 
305 
310 
312 
316 
31. 
317 
318 
320 
325 
330 
331 
332 
333 
335 
340 
345 

10.06 
10.12 
10.24 
10.25 
10.46 
10.60 
10.69 
10.72 
10.97 
10.99 
11.24 
11.70 
11.97 
12.23 
12.52 
12.69 
12.90 
13.07 
13.18 
13.31 
13.68 
13.80 
13.62 
13.64-
13.65 
13.76 
13.19 

Structure 
Type and 
Hydraulic 

Sign,ficanceb 

IS 
2S 
IS 
IS 
IS 
11 
IS 
11 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
2S 
2S 
2S 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 

"MHSflTlld in miles llbove mouth lit We MidJigML 

Recommended 

Design 

Frequency 

(years) 

50 

100 

50 

100 
100 
10 
60 
10 

60 

10 
10 
10 

10 

60 

Adequate 
Hydraulic 
Capacill 

No 

Yes 

Yes 

Yes 
Yes 
No 

Yes 
Ye. 

Yes 

y" 
Yes 
Yes 

Yea 

No 

Table D-4 

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

Instantaneous 
Pea. 

Discharge 

Idsl 

1,030 
1,030 
1.030 
1.030 
1.030 
1.030 
1,030 
1.030 

690 
.90 
690 
400 
200 
200 
200 
200 
200 
100 
100 

50 
10 
10 
10 
10 
10 
20 
20 

u::~,m 
(feet above 

NGVO) 

682.0 
682.0 
682.1 

684.8 
687.6 

689.3 

890.0 
890.0 
892.3 
693.6 
697.8 
702.8 
711.9 
713.8 
719.0 
724.0 
731.7 
733.8 
743.4 
745.0 
745.7 
748.0 
741.3 
748.6 
750.9 

l()..Year Recurrence loleIYa) Flood 

Downstream 
Staged 

(feel above Backwater· 
NGVD) {feet) 

680.9 1.1 
682.0 0.0 
682.1 0.0 
682.1 2.7 
687.1 0.5 

688.9 0.4 

690.0 0,0 
690.0 0.0 
690.1 2.2 
692.8 0.8 
697.8 0.0 
702.2 0.6 
709.4 2.5 
113.8 0.0 
719.0 0.0 
724.0 0.0 
730.6 1.1 
133.6 0.2 
741.8 1.6 
143.4 1.6 
745.0 0.7 
745.7 0.3 
746.0 1.3 
747.3 1.3 
148.B 2.1 

Oeplh 8t low 
Point in Bridge 

Approach Road 
(feel) 

3.6 

3.0 

0.3 

Depth on Road 

at Centerline 

of Bridg", 

(feet) 

3.0 

0.3 

InstantaneQus 

Peak 
Discharge 

(ets) 

1,620 
1,620 
1,620 
1,620 
1,620 
1,620 
1,620 
1,620 
1,140 
1,140 
1,140 

700 
390 
390 
390 
390 
390 
170 
170 
90 
30 
30 
30 
30 
30 
60 
50 

u~::':.m 
(feet above 

NGVO) 

684.' 
684.5 
684.8 
685.9 
689.2 

691.6 

691.9 
692.0 
693.1 
695.4 
699.2 
704.1 
714.9 
715.3 
720.6 
725.5 
732.5 
734.4 
744.6 
745.8 
746.4 
746.8 
747.8 
748.6 
752.6 

50-Year Recurrence Jmervai Flood 

Downstream 
Staged 

(feet above 

NGVO) 

682.2 
684.5 
684.6 
684.8 
688.0 

690.1 

691.9 
691.9 
692.0 
693.8 
698.5 
702.7 
710.3 
715.3 
720.6 
725.5 
731.0 
734.0 
742.0 
744.6 
745.8 
746.4 
746.8 
747.8 
749.0 

Backwater
8 

(feet' 

2.3 
0.0 
0.3 
1.1 
1.2 

1.4 

0.0 
0.1 
1.1 
1 .• 
0.7 
1.4 
4 .• 
0.0 
0.0 
0.0 
1.5 
0.4 
2 .• 
1.2 
0.6 
0.4 
1.0 
1 .• 
3.0 

Depth allow 
Point in Bridge 

Approach Road 

(feet) 

5.9 

4.1 

1.1 

0.1 

0.3 
0.3 

0.1 

Depth on Road 
at Centerline 

of Bridge 
(feet) 

0.3 

4.1 

0.1 

0.3 
0.3 

0.1 

bStrudure codes IIrll liS follows: '·bridge 01" CUNflTt: 2-d11m. sill or weir; 3-drOp structure or Mturlll dlannel drop; 4-fOTds., outflll&. or inillt or outlet structures. HydrllU/iclllIy signifiellnt stTUctureslII'e lienor" by"n S; hydrlluliully insignifk"nr strut:tures ere dentJted by lin I. 

Inslantaneous 

Peak 
Discharge 

(ds) 

1,830 
1,830 
1,830 
1,830 
1.830 
1,830 
1,830 
1.830 
1,330 
1,330 
1,330 
.. 0 
490 
490 
490 
490 
490 
210 
210 
110 
40 
40 
40 
40 
40 
60 
60 

lOO-Yeaf Recurrence Inlerval flood 

u;:~e:dm 
(feet above 

NGVD) 

686.0 
686.0 
685.4 
686.4 
689.8 

692.1 

692.4 
692.4 
693.3 
696.6 
699.9 
704.8 
717.6 
717.6 
721.1 
726.0 
733.0 
734.6 
744.8 
746.8 
746.6 
746.8 
741.9 
748.6 
762.6 

Downstream 
Staged 

(feet above 
NGVD) 

682.7 
685.0 
685.0 
685.4 
688.3 

690.7 

692.4 
892.4 
692.6 
.... 0 
698.7 
702.8 
710.6 
717.6 
121.1 
726.0 
731.2 
734.2 
742.1 
744.8 
745.8 
146.5 
746.8 
747.9 
749.0 

Backwater· 

(feet) 

2.3 
0.0 
0.4 
1.0 
1.5 

1.4 

0.0 
0.0 
0.8 
1.. 
1.2 
2.0 
7.1 
0.0 
0.0 
0.0 
1.8 
0.4 
2.7 
1.0 
0.7 
0.3 
1.1 
0.7 
3 .• 

Depth al low 
Point in Bndge 

Approa<:h Road 
(feet) 

•. 4 

4 .• 

0.3 

1.3 

0.3 
0.8 

0.2 
0.3 
0.4 

0.1 

e
A 

bridge MS lin "lIfIUllte hydrllUlic cepftity if it win remain (JpfIn during II flood Mving II recurrence int&TVllleOUIlI to Dr less thMJ thll reeommended dllsign frequetky. A bridge is hydrilulicllily inadequllt" ifth"lIP/NtNlM road or bridge is oVflTtopped by" flood hllving" recurrence in'&TVIII.qulll to or"ss mlln the recommended lksign 'r."ullncy. 

dThe flood st.,e indicllted r.,,,s,,,," the WIItfIT sudllc •• """UOIIIIPFoxirMte" 50 Ie", from 11M bridg". 

"SlIdwllttfT is defined liS thll cmmgll in st.,e from th. up8trum side of mil hydrllulit; strucfUTII to m. downstr •• m side. 

Source: SEWRPC. 

Deplh Ofl Road 
alCenterl;ne 

of Bndge 
(feet) 

0.8 

4.6 

0.3 

1.3 

0.8 

0.2 
0.3 
0.4 

0.1 



Structut't Identification and Selected Characteristics 

Structure Recommended 
Type and Design -..... 

__ 
Hydraulic Frequency HydJ"aulk: 

H .... Number Mile- Significanceb 
(years) capacitye 

Chicago & NORh 

Western Raitway 500 0.14 IS 100 Yo. 
E. Rawson Avenue/ 
CTli BB 605 0.80 IS 60 V .. 

E. College Avenue! 
CTli22 510 1.83 IS 60 Ho 

Private Bridge 51' 2.15 IS 
Airpon Runway Culven 620 2.60 IS 
Private Bridge 62S 2.74 IS 
Pedestrian Sr. S30 2.80 IS 
Private Bridge 53S 3.10 IS 
S. Howell Avenue! 
STH 38 640 3.31 IS 60 V .. 

" Me• surH in miles.1Hw. conftu.nee with Oil. CrHt. 

Table D-5 

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

IO-Year Recurrence Interval Rood 50-Year Recurrence Interval Flood 

Instantaneous Upstream Downstream Depth at Low Depth on Road Instantaneous Upstream Downstream Depth lit Low Depth on Road InstaManeous 

Poa' Staged Staged Point tn Bridge at Centerline Peak Staged S_· Point in Bridge at Center1ine Peak 

Oischarve (feet above tfeetabove Backwater· Approach Road of Bridge Discharge (feetaboYe Peetabove Backwater· Approach Road of Bridge Discharge 

(cts) NGVD) HGVO, Poet' Paat, Paat, Ids) NGVO} NGVO) (feet) Poet, ffeet) I"" 
580 661.1' 661.1 t 0.0 900 682.2 862.0' 0.2 1.050 

S80 685.3 665.0 0.3 B30 666.5 665.6 0.0 960 

450 672.6 672.1 O.S 560 673.8 672.9 0.0 0.4 .20 
460 674.3 673.7 a .• 3.S I.S S60 675.0 674.6 O.S 4.2 2.2 .20 
305 880.1 674.9 6.2 0.3 310 680.3 675.4 4.0 O.S 31S 

640 680.1f1 680.1f1 0.0 3.4 I.S 1,010 680.3Q 680.3Q 0.0 3.6 1.1 1.180 

640 880.1 f1 680.1Q 0.0 1.1 1.010 681.5 680.3Q 1.2 2.S 0.0 1,180 

640 887.1 884.9 2.2 2.2 2.0 1.010 687.8 685.7 I.S 2.1 2.5 1,180 

640 692.0 689.8 2.2 1,010 693.8 890.5 3.3 1,180 

b Structure eodes .re es folloW$: I-bridge or eulv.,t 2 ... m. silL Dr we;'; 3 -drop Structure IX ""rur.1 ch6nnei drop; 4.ftxd& outfIIIls. or inillt or outlet stnJctures. Hydrauliclllly significllnt structures IITII denOfH by an S; hydraulically insigniFICant &trueturllS lire denoted by an l 

lOO-Year Recurrence Intetva' Flood 

U;:'ag":drn DownSiream Deplh at Low 

S_· point In Brldp 

(feet above (feet above Bactwate,· Approach RMd 

NGVO) NGVOI (feet) P-) 

662.7 662.4f 0.3 

667.0 665.8 1.2 

674.0 673.1 0.0 a .• 
675.3 674.8 O.S 4.S 

680.S 675.7 4.B 0.1 

680.5Q 680.6Q 0.0 3.8 

681.9 680.651 1.4 2.S 

687.8 686.0 I.B 2.S 

894.8 690.1 3.0 

e A bridge h •• lin lIdequllte hydrllulic c~ity if if wiN remain open during a Hood having II ruum",ce intervlll equal tD or Ins thIIn the ret:tNnmllTlded design frequency. A hr. is hydrauliclINy l"nlldequll'" il thlllllJ/Koach rlHld or bridge is overtDpped by. flood having a rllturrenee inttllval equttl to or less thlln the recommended de. frequt,"ty. 

dThe flood .t.,. indicated repreunts the weter surf lICe .lev.,ion 1IppnJ1limllte/y 60 IHt from the bridge . 

• BlICkwater is Wfinlld II. the ehlInge in stagelrDm the upstream side Df the hydraulic structure to the downstrtNlm side. 

I The llood51age indic.ted represents the Wllter surillCe elevation Df Oak Creek III the confluence with the Mitthen F./d Drllinllfe Ditch. 

liThe flood st. indicated represents the WIlIer wrf.ce elevetion due to thelHldtw.,er from the .uport runwlly eulvert. 

Source: SEWRPC. 

Depth on Road 

at Centerline 
01 Bridge 

Poet' 

0.2 
2.S 

I.. 
1.3 
2.1 
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Sltucture identification and Selected Characteristics 

Name 

Soo line Railroad
f 

Private Bridge 

PrIvate Bridge 
W. Puetz Road 
Private Bridge 
W. Wildwood Drive 
W. Drexel Avenue 
Soo line Railroad 

S.6thStreet 
W. Marquette Avenue 
W. Rawson Avenuel 
CTHBB 

S. 6th Street 
Spillway 
Spillway 
Private Bridge 
Private Bridge 
Private Bridge 
Private Bridge 
Private Brktge 

Soo line Railroad 
W. College Avenuel 
CTHZZ 

Private Bridge 
S. 13th SUee1 
W. Ramsey Avenue 

Number 

400 0.10 
402 0.21 
403 0.34 
405 0.92 
407 1.71 
410 2.00 
415 2.21 
420 2.25 
425 2.41 
430 3.04 

435 3.61 
436 3.88 
437 3.90 
438 4.20 
439 4.35 
440 4.69 
441 4.62 
442 4.87 
443 4.74 
444 4.75 

445 4.91 
460 4.94 
456 6.21 

and IH 94 Box Culvert 460 6.85 
IH 94 Exit Ramp 482 6.85 

Structure 
Type and 
Hydraulic 

SigniflCanceb 

IS 
IS 
11 
IS 
IS 
IS 
IS 
IS 
IS 
IS 

IS 
IS 
4S 
4S 
IS 
IS 
IS 
IS 
IS 
IS 

IS 
IS 
IS 

IS 
IS 

6MHsured in mnes above connuence with Oak Creel 

Recommended 

Design Adequate 
Frequency Hydraulic 

(years) Capacill 

100 

50 

10 

'0 
100 

10 
10 

.0 
10 

100 

50 

50 

100 

v .. 

No 

No 
V .. 
Ves 
No 
No 

Ves 
Ves 

V .. 

Y .. 

~;"h 

Vos 

Table D-6 

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

Instantaneous 
P .. , 

Discharge 

Icls' 

1,210 
1,210 
1,210 
1,130 
1,130 

940 
940 
890 
890 
550 

660 
.60 
.60 
.60 
160 
150 
150 
150 
150 
120 

145 
190 
190 

250 
250 

u;:~:~m 
(feet above 

NGVO) 

685.3 
687.2 

696.4 
703.9 
104.8 
106.6 
709.4 
710.0 
714.0 

714.8 
717.0 
717.1 
724.6 
726.6 
130.3 
730.8 
731.2 
731.3 
732.4 

732.4' 
732.4' 
732.4 

735.3 
739.2 

10-Year Recurrence Interval Flood 

o;=~~am 
(feet above Backwater e 

NGVO) (feet) 

882.7 
686.4 

895.4 
703.8 
104.8 
106.0 
705.6 
109.4 
713.8 

714.5 
716.5 
717.0 
724.4 
726.0 
729.4 
730.3 
730.8 
731.3 
731.3 

734.2 
736.7 

2.6 
0.8 

1.0 
0.1 
0.0 
0.6 
3.8 
0.6 
0.2 

0.3 
O.S 
0.1 
0.1 
O.S 
0.9 
0.3 
0.4 
0.0 
1.1 

0.0 
0.0 
0.0 

1.1 
2.S 

Depth at Low 
Point in Bridge 
Approach Road 

(feet) 

2.4 

2.8 
1.2 

1.5 
2.0 

0.6 

Depth on Road 
8t Centerline 

of Bridge 

lfeetl 

0.6 

2.8 
1.2 

1.4 
2.0 

Instantaneous 
Peak 

Discharge 
(ds) 

2,000 
2,000 
2.000 
1.750 
1.750 
1,190 
1,190 
1.130 
1,130 

820 

820 
820 
820 
820 
220 
220 
220 
220 
220 
200 

250 
350 
350 

310 
370 

u;~~:':tm 
(feet above 

NGVO) 

687.8 
688.7 

688.6 
704.9 
706.8 
707.0 
710.9 
711.0 
714.7 

715.9 
718.1 
718.1 
725.0 
725.8 
731.3 
731.7 
732.3 
732.4 
735.4 

735.4' 
735.4' 
735.4' 

736.6 
740.4 

5O·Yea, Aecurrencalnterval Flood 

o;a~~~eam 
(feet above Backwater e 

NGVD) (feet) 

684.0 
688.6 

696.6 
104.8 
705.7 
705.9 
106.9 
711.0 
714.5 

716.2 
717.4 
718.1 
724.9 
725.6 
729.9 
731.3 
731.8 
732.4 
732.4 

736.4' 
737.4 

3.8 
0.1 

2.0 
0.1 
0.1 
1.1 
4.0 
0.0 
0.2 

0.1 
0.1 
0.0 
0.1 
0.3 
1.4 
0.4 
0.' 
0.0 
3.0 

0.0 
0.0 
0.0 

1.2 
3.0 

Depth at Low 
Point in Bridge 

Approach Road 
(feet, 

3.9 

0.8 
3.8 
2.2 

2.' 
2.1 

0.9 

2.3 
0.4 

Depth on Road 
81 Centerline 

of Bridge 
(feet) 

2.1 

0.1 
3.8 
2.2 

2.4 
2.1 

0.9 

bStrueture t:Olks ",e as fDllows: '·bridge or eulv.,.t; 2""" sill or weir: 3-drop structure or ""twal t:hMJne1 drop; 4-1ords. outfal1$. or in,., or outle' stnN:lures. HydraulicaNy significant structurlJS ere denoted by lilt S; hydraulically insignificant structures are denoted by an I. 

Instantaneous 
Pea. 

Discharge 
(cis) 

2.320 
2.320 
2,320 
1,940 
1,940 
1.260 
1.260 
1,190 
1.190 

900 

900 
900 
900 
900 
240 
240 
240 
240 
240 
220 

280 
390 
390 

410 
410 

l00-Year Recurrence Interval Flood 

U;:'agn:-dm 
(feet above 

NGYDI 

689.3 
689.9 

899.0 
705.1 
106.0 
707.3 
711.4 
711.5 
714.9 

716.3 
718.5 
718.6 
725.3 
728.0 
731.6 
732.0 
732.6 
732.7 
736.3 

736.3' 
736.3' 
736.3' 

737.0 
740.8 

D~~:;deam 
(feet above Backwater· 

NGVO) (feet) 

684.4 
689.8 

896.9 
705.0 
106.0 
706.2 
707.3 
711.6 
714.7 

715.4 
717.7 
718.5 
725.2 
725.8 
730.1 
731.5 
732.1 
732.7 
732.7 

736.3° 
736.30 

736.30 

736.3° 
737.7 

4.9 
0.1 

2.1 
0.1 
0.0 
1.1 
4.1 
0.0 
0.2 

0.9 
0.8 
0.0 
0.1 
0.2 
1.4 
0.6 
O.S 
0.0 
3.6 

0.0 
0.0 
0.0 

0.1 
3.1 

Depth al Low 
POint in BnOgEi 

Approach Road 

«eel) 

'.1 

1.2 
4.0 
2.4 

3.0 
2.9 

1.1 

3.2 
1.3 

e A brmg. '''.,In _qullle hydraulit: eepecity if;' win ,emain open during aflood helIing a recur,flnt:e int.,.,a'equel to Dr Ius then the ,ecommenrkd design frequMlcy. A bridge is hydraulicelJy ;net!equa,e if the apprlMCh roed Dr Ixidge is overtopped by a flood heving a recurrence interval eque/ to or Ius thM the recommended design frequency. 

dThellood stage ;momH represents the WIlier surfllCe elevation 6ppfoJtimlltely 60 feet from the hridp. 

II Backwaler is d.tined a. the chenge in stage from the upstream sith of the hydrMJIic Wucture to the t/ownstr..", m.. 

I There is a drop 01 about 4.0 feet in the streambed III the downwum silk 01 the Soo Una Rlli/roed Ixidp. 

9 The IIood stege imRCllt.d 'epI'e..",. the wat., surlllCe eleverion due to the backwater from the Soo Lin. R.iInNId bridge .t Riv.,. Miht <I. 75. 

h TM epproech roed is overtopped due 10 _lwal., from the Soo Line ReiIr(Nld brirlp. "is not due to lin m.dequllle hydrMJIic t:epecity of the culvem a' S. 13th Street. 

Source: SEWRPC. 
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Structure Identification and S&lected Characteristics 

Name 

500 Une Railroai 
Private Bridge 
Private Bridge 
W. PueuRoad 
Private Bridge 

W. Wildwood Drive 
W. Drexel Avenue 
Soo Une Railroad 

5. 6th Street 
W. Marquene Awtnue 
W. Rawson Avenuel 

CTH 00 

5. 6th Street 
Spillway 
Spillway 
Private Bridge 
Privet. Bridge 
Private Bridge 
Private Bridge 
Private Bridge 

Soo Une Railroed 
W. College Avenuel 

Number 

400 
402 
403 
405 
407 
410 
415 
420 
425 
430 

435 
436 
437 
438 
439 
440 
441 
442 
443 
444 

0.10 
0.21 
0.34 
0.92 
1.71 
2.00 
2.21 
2.25 
2.41 
3.04 

3.61 
3.86 
3.90 
4.20 
4.35 
4.59 
4.62 
4.67 
4.74 
4.75 

CTH ZZ 445 4.91 
Private Bridge 450 4.94 
S. 13th StnMrt 455 5.21 
W. Ramsey Avenue 
and IH 94 Box Cutvett 460 5.55 

IH 94 Exit Ramp 462 5.85 

Structure 
Type and 
Hydraulic 

Signifk:anCilb 

IS 
lS 
11 
lS 
lS 
lS 
lS 
lS 
lS 
15 

15 
15 
4S 
45 
15 
15 
15 
15 
15 
15 

15 
15 
15 

15 
15 

a M .. .".ed in miles IIbov. conIluene. vriIh Od erN#. 

Recommended 
Design 

Frequency 

(years) 

100 

50 

10 
50 

100 
10 
10 

50 
10 

100 

50 

50 

100 

Yos 

No 

No 
Yes 
Y .. 
No 

No 

Y .. 
Y .. 

Y .. 

Yeo 

Y .. 

Y .. 

Table 0-7 

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

Instantaneous 
P ... 

Discharge 

lets) 

1,210 
1,210 
1,210 
1,130 
1.130 

940 
940 
890 
890 
550 

550 
550 
550 
550 
150 
150 
150 
150 
150 
120 

145 
145 
190 

250 
250 

u:~:dm 
(feel above 

NGVD) 

885.3 
687.2 

696.4 
703.9 
704.8 
705.6 
709.4 
710.0 
714.0 

714.8 
717.0 
717.1 
724.5 
725.4 
727.6 
727.8 
728.4 
728.7 
729.8 

729.8 
729.8 
731.8 

735.3 
739.2 

t()..Year Recurrence Interval Flood 

D;:deam 

(feet above Backwater e 
NGVD) (feet) 

682.7 2.6 
686.4 0.8 

695.4 1.0 
703.8 0.1 
704.8 0.0 
705.0 0.6 
705.6 3.8 
709.4 0.6 
713.8 0.2 

714.5 0.3 
716.5 0.5 
717.0 0.1 
724.4 0.1 
725.0 0.4 
727.3 0.3 
727.6 0.2 
728.1 0.3 
728.6 0.1 
728.7 1.1 

729.8 
729.8 
730.0 

734.2 
736.7 

0.0 
0.0 
1.8 

1.1 
2.5 

Depth at Low 
Point in Bridge 

Approach Road 
(feet) 

2.4 

2.8 
1.2 

1.5 
2.0 

0.5 

Depth on Road 

atCenterli"e 
of Bridge 

(feet) 

0.6 

2.8 
1.2 

1.4 
2.0 

Instantaneous 
Peak 

Discharge 
(cts, 

2.000 
2,000 
2,000 
1,750 
1.750 
1,190 
1,190 
1,130 
1,130 

820 

820 
820 
820 
820 
220 
220 
220 
220 
220 
200 

250 
250 
350 

370 
370 

u::~:":tm 
(feet above 

NGVO) 

681.8 
688.7 

698.6 
704.9 
705.8 
707.0 
710.9 
711.0 
714.7 

715.9 
718.1 
718.1 
725.0 
725.7 
728.6 
728.9 
729.4 
729.7 
732.7 

132.7 
732.7 
732.9 

736.6 
740.4 

50·Year Recurrence Interval Flood 

Downstream 
Staged 

(feet above Backwatere 

NGVO) (feet) 

684.0 3.8 
688.6 0.1 

696.6 2.0 
704.8 0.1 
705.7 0.1 
705.9 1.1 
706.9 4.0 
711.0 0.0 
714.5 0.2 

715.2 0.7 
717.4 0.7 
718.1 OD 
724.9 0.1 
725.5 0.2 
728.2 0.4 
728.6 0.3 
729.2 0.2 
729.7 0.0 
729.7 3.0 

732.7 
732.1 
732.7 

735.0 
737.4 

0.0 
0.0 
0.2 

1.8 
3.0 

Depth allow 
Point in Bridge 
Approach Road 

(feet) 

3.9 

0.8 
3.8 
2.2 

2.5 
2.7 

0.8 

Depth on Road 
at Centerline 

of Bridge 

(feet) 

2.1 

0.7 
3.8 
2.2 

2.4 
2.7 

bStructure codn.,a a$ folloW$.' '-bridge at' culvert; Z-dam. sill. at' tnit; 3-drop structure or neturet chen"et drop: 4-fOt'd1i. DUIIall$. or inlet or outlet Rruttures. Hydraulically $ignifiunt SUucture • .,e tkntIted by an S: hydraulicaNy insignificlln' suucture$ are denotttd by lin L 

Instantaneous 
Po. 

Discharge 

(dsl 

2,320 
2,320 
2,320 
1,940 
1,940 
1,260 
1.260 
1,190 
1,190 

900 

900 
900 
900 
900 
240 
240 
240 
240 
240 
220 

250 
250 
390 

410 
410 

100-Vear Recurrence Interval Flood 

u::dm 
(feet above 

NGVO) 

689.3 
689.9 

699.0 
705.1 
705.0 
707.3 
711.4 
111.5 
714.9 

716.3 
718.5 
718.5 
725.3 
725.9 
728.8 
729.2 
729.7 
730.0 
733.5 

733.5 
733.5 
733.5 

737.0 
740.8 

Downstream 
Staged 

(feet above Backwater' 
NGVDI (feet) 

684.4 4.9 
689.8 0.1 

696.9 2.1 
705.0 0.1 
706.0 0.0 
706.2 1.1 
707.3 4.1 
711.5 0.0 
714.7 0.2 

715.4 0.9 
717.7 0.8 
718.5 0.0 
725.2 0.1 
725.8 0.1 
728.4 0.4 
728.8 0.4 
729.4 0.3 
730.0 0.0 
730.0 3.5 

733.5 
733.5 
733.5 

735.1 
737.7 

0.0 
0.0 
0.0 

1.9 
3.1 

Depth allow 
Poine In 8ndge 
Appro«h Road 

~ .. t1 

5.1 

1.2 
4.0 
2.4 

3.0 
2.9 

1.0 

c A bridge hes"" adequate hydraulit: c~ if it wiN retnllin IIpIIII during a flood having al'ftUITenee intefva/ equalto fIT las then the rflClNnl7lelJded dnign frequency. A bridge is hydraulicelJy inedequete if the epproach road at' bridge i$ overtopped by a fIoodh8Yinlla recurrence interval equal tD at' kss Ihlln the ruommended tksilln fr8qUllnc'l. 

dThe flood IUIge Indiuted r8/N8HnB the w.,.. surfece afellation epproVmetely 60 fNt from the bridge. 

e BedcWllter is defined .. the change in .,.,alnmr the upMrHm $Ide of u.. h'ldreu/ic ldnJctI,Ke to the downstreem side. 

fThere is a drop DI about 4.0 fa" in the wHmbed at the downsttum MIe of the SOD LiM Rellroed bridp. 

Source: SEWRJIC. 
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Structure Identification and Selected Characteristics 

Name Number 

Main Street/5TH 32 100 
Stale Street 105 
Marquette Street 110 
Footbridge 115 
E. 6th Street 120 
Chicago & North 
Western Railway 

Memorial Drive 
Footbridge 

W. 6th Sireet 
Liberty Street 
(west channel) 

Footbridge 
(west channell 

Footbridge 

(eaSi channell 
Uberty Street 

125 
130 
135 
140 

142 

143 

145 

(east channel) 150 
Spring Slreet/CTH C 155 
Luedtke Court 160 
footbridge 163 
Footbridge 170 
Footbridge 175 
Footbridge 180 
Footbridge 185 
Racine Country Club 

ServiC1l Road 190 
Northwestern 
Avenue/STH 38 

Horlick Dam 

Green Bay Roadl 
5TH 31 

Abandoned North 
Shore Railroad 
G,ade 

195 
200 

210 

21' 

0.30 
0.53 
1.19 
1.33 
1.45 

1.61 
1.70 
2.27 
2.73 

2.80 

3.09 

2." 

3.15 
3.3a 
3.50 
3.72 
4.28 
4.57 
5.02 
5.10 

5.35 

5.91 
5.97 

9.38 

9." 
Johnson Park 
Service Drive 

Footbridge 
220 lQ95 

Four Mile Road 
Five Mile Road 

Six Mile Road/ 
eTH G 

Seven Mile Road 

Chtcago & North 
Western Railway 

S. Nicholson Road 

S. Howell Avenue/ 
STH38 

500 Une Railroad 
S. 13th Street/ 
eTHV 

IH 94 Northbound 
IH 94 Southbound 
S. 21th Streett 

225 11.46 
230 12.41 
235 13.66 

240 14.75 
245 15.91 

250 16.63 
255 17.71 

260 18.96 
265 19.79 

270 20.45 
275 21.95 
280 21.97 

USH 41 285 22.03 
W. County Una Road 290 22.16 
S. 43rd Street 295 23.31 
W. County Une Road 300 23.84 
S. 60th Street 305 25.53 

Structure 
Type and 
Hydraulic 

Significance
b 

11 
11 
11 
11 
11 

11 
IS 
11 
11 

IS 

IS 

IS 

IS 
IS 
IS 
11 
11 
11 
11 
11 

IS 

IS 
2S 

IS 

IS 

IS 
IS 
IS 
IS 

IS 
IS 

IS 
IS 

IS 
IS 

IS 
11 
11 

IS 
IS 
IS 
IS 
IS 

aMeasured in mOes.JJovtJ mouth at Lab Michigan. 

Recommended 

Design Adequate 
Frequency Hydraulic 

(years) Capacity c 

50 

10 

10 
50 
10 

50 

50 

50 
50 

50 
50 

100 
50 

50 
100 

50 

50 
50 
10 
50 
10 

Yes 

Yes 

Yes 
Yes 
Y .. 

Yes 

Yoo 

Yes 
No 

Yes 
Ya. 

Y .. 
Y .. 

No 
Yas 

No 

No 
No 
No 
No 
No 

AppendixE 

HYDROLOGIC-HYDRAULIC SUMMARY FOR 
STRUCTURES IN THE ROOT RIVER WATERSHED 

Table E-1 

HYDROLOGIC-HYDRAULIC SUMMARY-ROOT RIVER 
YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEl CONDITIONS 

Instantaneous .. ,. 
Discharge 

Ids) 

3.400 
3.400 
3.400 
3.400 
3.400 

3,400 
3,400 
3.400 
3,400 

3,400 

3,400 

3,400 

3,400 
3,400 
3,400 
3,400 
3,300 
3,300 
3,300 
3,300 

3,300 

3,300 
3,200 

3,200 

3,200 

3.200 
3,200 
2,900 
2,900 

2,900 
2,800 

2,900 
3,100 

3,200 
3.aOO 

3,300 
3,300 
3,300 

3.300 
3,300 
3,400 
3,400 
3,400 

U;:~:":tm 
(feet above 

NGVD) 

683.1 

686.0 

587.0 

586.6 

587.3 
587.7 
588.4 

607.7 

623.1 
634.3 

638.0 

639.8 

644.6 
645.2 
653.3 
656.5 

659.6 
661.6 

663.0 
665.1 

667.6 
670.5 

672.5 

675.3 
675.9 
677.2 
677.9 
68tll 

10-Year Recurrence Interval Flood 

o;:;~eam 

(feet above Backwater
e 

NGVO) (feet) 

683.1 

585.9 

686.9 

686.6 

587.3 
587.7 
588.3 

607.6 

622.9 
623.7 

638.0 

639.4 

644.6 
645.2 
663.3 
656.4 

659.6 
661.6 

663.0 
665.1 

667.5 
670.4 

672.2 

675.1 
675.5 
677.2 
617.9 
680.0 

0.0 

0.1 

0.1 

0.0 

0.0 
0.0 
0.1 

0.1 

0.2 
10.6 

0.0 

0.4 

0.0 
0.0 
0.0 
0.1 

0.0 
0.0 

0.0 
0.0 

0.1 
0.1 

0.3 

0.2 
0.4 
0.0 
0.0 
0.2 

Depth at Low 
Point in Bridge 
Approach Road 

(feet) 

3.2 

a .• 

1.7 
a .• 
1.4 
2.3 
1.4 

Depth on Road 
atCenterline 

of Bridge 
(feet) 

a .• 

Instantaneous 

Peak Discharge 
(ds) 

4,500 
4,500 
4,500 
4.500 
4,500 

4,500 
4,500 
4,400 
4,400 

4.400 

4,400 

4.400 

4,400 
4.400 
4,400 
4.400 
4.aOO 
4,300 
4,300 
4,300 

4,300 

4,300 
4,300 

4,300 

4.aOO 

4,300 
4.300 
4,000 
4,000 

3,900 
3.800 

3.900 
4,100 

4.200 
4.aOO 

4.300 
4,400 
4,400 

4,400 
4,400 
4,500 
4,500 
4,500 

U;;~:T 
(feet above 

NGVO) 

684.2 

587.0 

588.2 

587.9 

588.5 
589.0 
589.9 

608.5 

624.2 
635.2 

639.3 

641.0 

645.6 

"'.3 
654.4 
657.7 

660.7 
662.7 

664.1 
666.1 

668.7 
671.4 

673.5 

676.3 
676.8 
678.3 
679.1 
681.2 

50-Year Recurrence Interval Flood 

o;::;~eam 
(feet above Backwater

e 

NGVOI (feet) 

684.2 

586.9 

588.2 

587.6 

588.5 
589.0 
589.7 

608.4 

623.9 
624.9 

639.3 

640.5 

645.6 
646.3 
654.4 
657.6 

660.7 
662.6 

664.0 
666.1 

668.4 
671.4 

673.2 

676.1 
676.5 
678.3 
679.0 
681.0 

0.0 

0.1 

0.0 

0.3 

0.0 
0.0 
0.2 

0.1 

0.3 
10.3 

0.0 

a.' 

0.0 
0.0 
0.0 
0.1 

0.0 
0.1 

0.1 
0.0 

0.3 
0.0 

0.3 

0.2 
0.3 
0.0 
0.1 
0.2 

Depth at low 
Point in 8ridge 
Approach Road 

(feet) 

0.2 

0.0 

4.3 

0.4 

0.4 

I .• 

2.7 
1 .• 

2.' 
3.5 
2.4 

Oepthon Road 

at Centerline 
of Bridge 

(feet) 

0.4 
1 .• 

bSrructur&.ctxlttS IIf, II. follows: , .bridgtt Dr culvert 2-dam. sO£ or ~ir: 3·mop $tfuctUftt or lUltur.l.nnttl drop; 4--fouJs. DUllalls. or inlt:t or outle, structures. Hydrllulic.Ny Significant structures tHe tMnoted by lin S; hydrl.uJiully insignificant strUelure. are denoted by an I. 

Instantaneous 

-' Disellerge 
(ets) 

4,900 
4,900 
4,900 
4,900 
4,900 

4,900 
4,900 
4,900 
4,900 

4,900 

4,900 

4,900 

4,900 
4,900 
4,900 
4,900 
4,800 
4,800 
4,800 
4,800 

4,800 

4,800 
4,800 

4,800 

4,800 

4,800 
4,800 
4,400 
4,400 

4,300 
4,200 

4.300 
4,500 

4,800 
4.700 

4,700 
4,800 
4,800 

4,800 
4.800 
4,900 
4,900 
4,900 

lOO-Year Recurrence Interval Flood 

u~~::dm 
(feet above 

NGVD) 

684.6 

587.4 

588.8 

588.4 

589.0 
589.4 
690.3 

608 .• 

624.6 
635.5 

639.9 

641.5 

646.1 
646.8 
654.8 
658.1 

661.1 
563.1 

664.5 
666.5 

669.0 
671.8 

673.8 

676.6 
677.2 
678.7 
679.5 
681.6 

D;:;~eam 

(feet above Backwa1er
e 

NGVOI (feet) 

684.6 

587.3 

588.7 

58B.O 

589.0 
589.4 
590.1 

608 .• 

624.4 
625.4 

639.9 

640 .• 

"'.0 ..... 
654.7 
658.0 

661.1 
663.0 

664.4 
666.5 

668.8 
671.7 

673.5 

676.4 
676.9 
678.7 
679.5 
681.4 

0.0 

0.1 

0.1 

0.' 

0.0 
0.0 
0.2 

0.1 

0.2 
10.1 

0.0 

0.6 

0.1 
0.0 
0.1 
0.1 

0.0 
0.1 

0.1 
0.0 

0.2 
0.1 

0.3 

0.1 
0.3 
0.0 
0.0 
0.2 

t: A hr. has an Mkquat. hydrllulic ~tr if it wiH ,.".,.in opfln during II flood hall;nll. recurrllflCtt int.,.,a'eqwl to or less than the ,ecommended thsign frllquenc'l. A bridge is hydraulicllHy iMdequate if theltPPltlllch 'IUd or bridge is OVttnoppH bV a flood hllving /I recurrence interval equal to or less thlln mit recQmtnend#d design frequency. 

drhe flood stap indiurttd ,."s""ts m. WilIer surfllce "te.,.tion approximat." 50 IHt from 1M bridge. 

0. "B.cltwlI'tH;$ Qlined as ,h" chMlfle in stag. from thll upstrum side Df the hydrllUfit: stTuelure to the downmeam side. 
CO 
W Source: S£WRPC. 

Oepthat low 
Point in Bridge 
Approach Road 

(feet) 

0 .• 

0.5 

0.2 
4.8 

0 .• 

0.7 

2.2 

3.0 
2.2 
2 .• 
3 .• 
2 .• 

Oepth on Road 
at Centerhne 

ofSridge 
(feet) 

0.7 
2.2 



Structure IdentifIcation and Selected Characteristics 

Name 

W. Oakwood Road 
W. Rvan Road 
Work Farm Bridge 
W. Orellel Avenue 
Private Dnve 
Private Drive 
W. Rawson Avenue/ 

C11i •• 
W.loomis Road/ 

5TH 36 
ParkwavDrive 
S. 76th Streett 
CTHV 

W. College Avenue/ 
CTHZZ 

W. Grange Avenue 
S.84th Street 
Parkway Drive 
W. Forest Home 
Avenue/STH 24 

Abandoned Speed 
Rail Bridge 

W. Layton Avenue/ 
CTHV 

Rock Freewav 
(aastboundVlH 43 

Rock Freewav 
(westboundl/IH 43 

W. Cold Spring Road 
Bicycle Trail Bridge 
S. l08th Street 

Number 

310 26.17 
315 27.92 
320 28.73 
335 30.89 
355 31.92 
360 31.99 

365 32.37 

310 33.73 
375 33.96 

380 34.41 

390 35.66 
400 36.10 
410 37.06 
415 37.39 

420 37.67 

425 38.42 

430 38.62 

435 38.68 

440 38.71 
445 39.17 
447 39.48 

(nonhboundllSTH 100 450 39.69 
S.I08thStree1 
(southbound)/STH 100 455 39.61 

W. Beloit Road/CTH T 460 39.79 
W. Morgan Avenue 465 40.38 
S.1161hStreet 470 40.63 
W.Oklahoma 
Avenue/CTH NN 

Footbridge 

W. Cleveland Avenue 
Parkway Drive 

475 40.97 
480 41.12 
490 41.53 
495 41.95 

Structure 
Type and 
Hydraulic 

Significancab 

11 
IS 
11 
IS 
IS 
IS 

IS 

IS 
IS 

IS 

IS 
IS 
IS 
IS 

IS 

IS 

IS 

11 

11 
IS 
11 

IS 

IS 
IS 
IS 
IS 

IS 
11 
IS 
IS 

(lMHSurlld in milllsllbow eonIIuMtII with the Root Rill.,. 

Recommended 

Design 

Frequency 

(years) 

50 

50 

50 

60 
10 

60 

10 
50 
10 
10 

60 

50 

10 

60 

60 
60 
10 
10 

50 

60 
10 

Adequate 

Hydraulic 
CaP8citvc 

v .. 

No 

No 

Yeo 
No 

No 

v .. 
Ve. 
Ve. 
No 

v .. 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Table E-2 

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

Instantaneous 
Peak 

Discharge 

Ids) 

2,850 
2.600 
2.600 
2,700 
2.Boo 
2.900 

2.900 

2.900 
2.900 

2.900 

1,950 
1,950 
1.950 
1.950· 

1.950 

2.160 

2.160 

2.160 

2,160 
I.BOO 
I.BOO 

1.BOO 

1.800 
1.BOO 
1.800 
1.800 

1.050 
1.050 

710 
710 

U::e~m 
,feet above 

NGVO) 

683.4 

694.2 
699.3 
700.0 

700.7 

701.8 
700 .• 

705.6 

708.0 
714.6 
716.0 
717.4 

718.1 

720.0 

722.3 

724.3 

726.6 
729.2 
729.8 
730.6 

733.1 

743.5 
752.3 

lO-Year Recurrence lnaerval Flood 

Downstream 
Staged 

(feel above BackwaterS 

NGVO) 'feetl 

683.4 

693.6 
697.8 
699.7 

700.6 

701.8 
702.6 

704.0 

708.0 
714.4 
716.0 
717.1 

718.0 

719.7 

721.8 

124.1 

726.5 

721.0 
729.6 
730.3 

132.5 

740.3 
751.2 

0.0 

0.6 
1.5 
0.3 

0.1 

0.0 
1.2 

1.5 

0.0 
0.2 
0.0 
0.3 

0.1 

0.3 

0.5 

0.2 

2.2 
0.2 
0.3 

0 .• 

3.2 
1.1 

Depth at low 
Point in Bridge 

Approach Road 

(feel) 

0.0 
3.7 
6.3 

0.5 

0.5 

2.1 

3.1 

0 .• 

0.1 

0 .• 
1.5 
1.5 

0.4 

1.2 
4.0 

Depth on Road 

81 Centerline 

of Bridge 

(feet) 

3.7 
6.3 

1.0 

Instantaneous 

Peak 
Discharge 

Icfs) 

4.450 
4.000 
4,200 
4,300 
4.400 
4.500 

4.500 

4.600 
4.600 

'.600 

2,910 
2.910 
2.910 
2,910 

2.910 

3,720 

3,720 

3.720 

3,720 
3.000 
3.000 

3.000 

3.000 
3.000 
3.000 
3.000 

1.790 
1.780 
1.260 
1.260 

50-Year Recul'1'ence Interval Flood 

U;::8dm Dc:::;~eam 
(feet above 'feet above Backwater· 

NGVO) NGVD) (feet) 

684.3 

695.2 
100.3 
701.3 

702.4 

700.6 
705.4 

707.2 

709.3 
715.7 
718.3 
718.8 

719.6 

721.8 

723.5 

725.8 

727.8 
729.9 
730.6 
731.2 

733.8 

744.0 
752.8 

684.3 

694.9 
699.4 
700.8 

702.2 

703.6 
704.4 

705.6 

709.3 
715.3 
717.4 
718.5 

719.2 

721.4 

723.3 

724.9 

727.6 

728.1 
730.4 
731.2 

733.2 

141.4 
751.5 

0.0 

0.3 
0.' 
0.5 

0.2 

0.0 
1.0 

1.6 

0.0 
0.' 
0.' 
0.3 

0.4 

0.4 

0.2 

0.7 

1.8 
0.1 
0.0 

0.6 

2.6 
1.3 

Depths! Low 
Point in Bridge 

Approach Road 

(feet) 

1.0 
4.7 
7.5 

0.8 

2.1 

2.2 

A.' 
3.5 

4.' 

2.0 

1.6 

1.3 
2.2 
2.1 

1.1 

1.1 
4.5 

Depth on Road 

al Centerline 
of Bridll8 

(feel) 

0.0 
4.7 
7.6 

1.5 

0.1 

0.1 

0.6 
0.6 
0.0 

1.5 

bStructurll codes IIrllllS follow$.: , ·bridgtl", culll.n; '.m. sill. or WIt;': 3·drop strUCUUe (H Mtur,,1 ch.,mlll drop; 4·1ord1l. DUff"I/$. Dr inillt or outlet structlHlIB. Hydr(luliclIUy signific"nt structures Me denoted by lin S; hydrllulic,,11y insignificant structures (Ire dllnottld by (In I. 

Instantaneous 

Peak 

Discharge 

Ids' 

4.900 
4,650 
4.900 
5.150 
5.250 
5,350 

5,350 

5,450 
5,450 

5,450 

3,350 
3,350 
3,350 
3,350 

3,350 

4.280 

4,280 

4,280 

4.280 
3.500 
3.500 

3.500 

3.500 
3.500 
3.500 
3.500 

2.000 
2.000 
1,410 
1.410 

10()..Year Recurrence Interval Flood 

Upstream 
S .... d 

(feet above 
NGVO) 

684.7 

695.6 
700.8 
702.0 

703.2 

704.5 
706.0 

707.5 

711.2 
716.1 
718.7 
719.0 

720.0 

722.4 

724.0 

726.1 

728.1 
130.1 
730.8 
131.5 

734.0 

744.2 
752.9 

Downstream 
Staged 

(feet above Backwater· 
NGVO) (Ieet) 

684.6 

695.6 
700.1 
701.4 

703.0 

704.4 
705.3 

706.2 

709.9 
715.6 
717.9 
718.9 

719.5 

721.9 

723.8 

725.2 

727.9 

728.4 
730.6 
731.4 

733.5 

741.6 
751.6 

0.1 

0.0 
0.7 
0.6 

0.2 

0.1 
0.7 

1.3 

1.3 
0.5 
a .• 
0.1 

0.5 

0.5 

0.2 

0.' 

1.1 
0.2 
0.1 

0.5 

0.6 
1.3 

Depth at Low 
Point in Bndge 
Approach Road 

~ ... ) 

1.4 
52 
•. 3 

1.6 

2.7 

2.5 

0.6 

1.3 
3.7 

5.5 

2.5 

1.' 

1.5 
2.5 
2.4 

1.3 

1.' 
4.5 

c A bridgll has /HIiHlllqullte hyd"wlit c(IpIICity Hit will r""';n open during" flood ha'"ng" rllcurrllnclI in""'"'~' to Dr"'" th4n thll recommendH tksign 1'lIqUf1ncy. A bridge is hydrllUlically iM.qullt. H the IIpproath rDlld or bridgll is overtopped by II flood hllving II 'llcurrence mlervill equal to or leu thlln thll ,ecommended design frequency. 

d Thll flood sUp indicatlld ,eprllSllnts thtI Will. surI(ltII ""'Vlltion .p'oaimlltely 50 fe.t from IhII bridgtl. 

• BlldWllter i8 .fined II. thll chlHlgII in $Il19l1lrom the upstrllllm side 01 thll hydrllulk; StrUCturll to the downst,Htn sid .. 

SourcII: SEWRPC. 

Depth on Road 
atCenlerhne 

of Bridge 
(feel) 

04 
52 
8.3 

0.2 

1.8 

0.3 

0.4 

0.4 

0.8 

0.' 
0.3 

0.0 
1.6 



Structure Identification and Selected Characteristics 

Name 

W. Oakwood Road 
W. Ryan Road 
Work Farm Bridge 

W. Drexel Avenue 
Private Drive 

Private Drive 
W. Rawson Avenue/ 

CTH •• 
W. Loomis Roadl 
STH36 

ParkwayOrive 
S. 76th Street! 
CTHV 

W. College Avenue! 

CTHZZ 
W. Grange Avenue 
S.84lh Street 
Parkway Drive 

W. Forest Home 
Avenue/5TH 24 

Abandoned Speed 
Rail Bridge 

W. Layton Avenue! 
CTHV 

Rock Freeway 
(eastbound)/IH 43 

Rock Freeway 

Number 
River 
Mile

a 

310 26.17 
315 27.92 
320 28.73 
335 30.89 
355 31.92 
360 31.99 

365 32.37 

370 33.73 
375 33.96 

390 34.41 

390 35.66 
400 36.70 
410 37.06 
415 37.39 

420 37.67 

425 38.42 

430 38.62 

435 38.68 

lweslbound)/IH 43 440 38.11 
W. Cold Spring Road 445 39.17 
Bicycle Trail Bridge 447 39.46 
S. 108th Street 
(northboundl/STH 100 450 39.59 

S. loath Street 
(soulhboundVSTH 100 455 39.61 

W. Beloit Road/CTH T 460 39.79 
W. MOfganAvenue 465 40.38 
S. 116th Street 470 40.63 
W.Oklahoma 
Avenue/CTH NN 

Footbridge 
W. Cleveland Avenue 

Parkway Drive 

475 40.97 
480 41.12 
490 41.53 
495 41.95 

Structure 

Type and 
HydrauliC 

Significanceb 

11 
15 
11 
15 
15 
15 

15 

15 
15 

15 

15 
15 
15 
15 

15 

15 

15 

11 

11 
15 
11 

15 

15 
15 
15 
15 

15 
11 
15 
15 

IIMHsurH in _1fts aboVft con/ruM" with 111ft RDOt RillfIf'. 

Re<ommended 
Design 

Frequency 
(years) 

50 

50 

50 

50 
10 

50 

10 
50 
10 
10 

50 

50 

10 

50 

50 
50 
10 
10 

50 

50 
10 

Adequate 
Hydraulic 

Capacill 

Ve. 

No 

No 

Ve. 
No 

Ho 

Ve. 
V •• 
Ve. 
No 

Ve. 

No 

No 

No 

No 
No 
No 
Ve. 

No 

V .. 
No 

Table E-3 

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

Instantaneous 
Peak 

Discharge 
(efs) 

2,850 
2.600 
2.600 
2,750 
2,850 
2.950 

2.950 

2.950 
2.950 

2.950 

2.000 
2.000 
2.000 
2.000 

2.000 

2.270 

2.270 

2.270 

2.270 
2,220 
2.220 

2,220 

2,220 
2,220 
2.220 
2.220 

1,770 
1,770 

780 
780 

U;:'::dm 

(feet above 
NOVO) 

683.4 

694.2 
699.4 
700.0 

700.8 

701.9 
703.9 

705.7 

708,1 
714.7 
716.1 
717.5 

718.2 

720.1 

722.4 

724.6 

727.1 
729.5 
730.0 
730.5 

732.9 

737.5 
752.3 

1(). Year Recurrence Interval flood 

~;:;~am 
(feet above Backwatere 

NGVD) (feet) 

683.4 

693.6 
697.9 
699.7 

700.6 

701.9 
702.7 

704.1 

708.1 
714.4 
716.1 
717.2 

718.1 

719.8 

721.9 

724.4 

726.9 

727.4 
729.9 
730.5 

732.1 

737.3 
750.8 

0.0 

0.6 
1.. 
0.3 

0.2 

0.0 
1.2 

1.6 

0.0 
0.3 
0.0 
0.3 

0.1 

0.3 

0.' 

0.2 

2.1 
0.1 
0.0 

0 .• 

0.2 
1.5 

Depth allow 
Point in Bridge 
Approach Road 

(feet) 

0.0 
3.8 
6.3 

0.6 

0.7 

2.2 

3.2 

0.9 

0.' 

0.8 
1.7 

0.2 

'.0 

Depth on Road 
at Centerline 

of Bridge 
(feet) 

3.8 
•. 3 

0.0 

0.2 
0.1 

1.0 

Instantaneous 
Peak 

Discharge 

Ids' 

4,450 

'.000 
4,200 
4,350 
4,450 
4,550 

4.550 

4.650 
4,650 

4.650 

3.060 
3.060 
3.060 
3.060 

3.060 

3.900 

3.900 

3.900 

3.900 
3,430 
3.430 

3.430 

3,430 
3,430 
3,430 
3.430 

2,670 
2.670 
1,350 
1,350 

u:;~:~m 
(feet above 

NGVO) 

684.3 

695.2 
700.3 
701.3 

702.5 

703.6 
705.5 

707.2 

709.3 
715.8 
718.5 
718.9 

719.7 

722.0 

723.7 

726.0 

728.1 
730.1 
730.7 
731.2 

733.7 

738.9 
752.8 

SO-Year Recurrence Interval Flood 

Downstream 
Staged 

(feet above Backwatere 

NGVD) (feet) 

684.3 

695.0 
699.5 
700 .• 

702.2 

703.6 
704.' 

705.7 

709.3 
715.4 
717.6 
718.6 

719.3 

721.6 

723.4 

725.1 

727.8 

728.4 
730.6 
731.2 

732.8 

738.7 
751.4 

0.0 

0.2 
0 .• 
0.5 

0.3 

0.0 
1.0 

1.5 

0.0 
0.' 
0.9 
0.3 

0.' 

0.' 

0.3 

0.9 

1.7 
0.1 
0.0 

0 .• 

0.2 
1.' 

Depth at Low 
Point in Bridge 
Approach Road 

(feet) 

1.0 

'.7 
7 .• 

0.9 

2.2 

2.2 

1.1 
3 .• 

5.1 

2.2 

1.8 

1.' 
2.' 

1.0 

'.5 

Depth on Road 
at Centerline 

of Bridge 
~ .. O 

0.0 
'.7 
7 .• 

1.' 

0.2 

0.1 

0.3 

0.8 
0 .• 

\.' 

bStructure ~S MftllS loI/Dws: ,.hridp (X eulvttrt; 2 .. ",. $ill. (X weir; 3-drop SlrUctUrtt or naturlll chaflnfti drDP; ".ford$. out/lIIls. or inlftt (X outlttt suucturfts. Hydriluliellllr signilielUJt strueturftS arft denoted by lin S; hydrlluli"'1y insignHiellnt slrUetu,eS "'/1 dllnotftd by lin L 

Instantaneous 

Pee. 
Discharge 

(cts) 

'.900 
4,650 

'.900 
5.250 
6.350 
5.450 

5,450 

5,550 
5.550 

5,550 

3.430 
3.430 
3.430 
3,430 

3.430 

',440 

',440 

',440 

'.440 
3,880 
3.880 

3,880 

3.880 
3.880 
3,880 
3.880 

2.840 
2.840 
1,510 
1,510 

l00-'(ear Recurrence Interval flood 

Upstream 
Staged 

(feet.bove 
NGVO) 

"'.7 

695.6 
700.8 
702.0 

703.3 

704.5 
706.0 

707.5 

711.3 
716.2 
718.7 
719.1 

720.1 

722.5 

724.1 

726.2 

728.4 
730.3 
731.0 
731.5 

733.8 

739.3 
752.9 

o;;;;rrm 
(feet above Backwater e 

NGVO) (feet) 

..... 
695.6 
700.2 
701.5 

703.1 

704.5 
705.4 

706.2 

709 .• 
715.7 
718D 
718.9 

719.6 

722.1 

723.9 

725.4 

728.1 

728,7 
730.8 
731.5 

733.1 

739.1 
751.5 

0.1 

0.0 
0 .• 
0.5 

0.2 

0.0 
0.6 

1.3 

1.' 
0.5 
0.7 
0.2 

0.' 

0.' 

0.2 

0 .• 

1 .• 
0.2 
0.0 

0.7 

0.2 
1.' 

Depth M Low 
POint in Bridge 
Approach Road 

{feet) 

1.' 
5.2 
8.3 

1.7 

2.7 

2.' 

0.7 

1.3 
3 .• 

... 
2 .• 

2.0 

1.7 
2.7 

1.1 

... 

c A bridgll hu lin IIthqulltll hydr.ulk ellpHity H it wiN 'lIlNin QpIIn du,ing II liDod hlwing II 'et:Ul'fIJrlCII intervlllllqUlI' to or IIISS thlln 111ft ,ectJtrtmMded dllsign Irftquftney. A bridge is hydTaulielllly inadllquatll if thr: apfJrDllch 'Dad or bridgfl;$ OVllrtoPfHJd by IIllood having II rfICUffllfltll intervll' flqUlI'tO orlttss thlln thll r/lCOffllrtllndlld dllsign IrfIqUllncy. 

d'he flood $tllflll indiclltlld rt:pl"lIS11nI$ thft Wilt., su,llIr:tt elttvlltion 6fJpfollinMte" 60 1/IIIt from thll hrk/gll. 

ftSlldwllllIf is tklined H thll ehllng. in $Il1ge from the up$trHm sift 01 thtt hydT.u/jc Slrudu,e to til. downsuellm sidll. 

Source: SEWRPC. 

Depth on Road 
at Centerlme 

ofBfidge 
(feeU 

0.' 
'.2 
..3 

0.3 

1.8 

0.' 

0.5 

0.' 

1.0 
1.1 

1.6 



Structure identification and Selected Characteristics 

River 
Name Number MileS 

Parkway Drive 2..200 0.06 
W. Cteveland Avenue 2.205 0.30 

Storm Sewer Outfall 2,210 0.99 

Structure 

Type and 

Hydraulic 
Significanceb 

lS 
lS 
41 

aMeasured in milliS above confluence with the Root River. 

Recommended 
Design 

Frequency 

(years) 

10 
50 

Adequate 
Hydraulic 
Capacityc 

V .. 
No 

Table E-4 

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

Instantaneous 
Peak 

Discharge 

Cds) 

940 
9JO 
300 

u:;~:dm 
(feet above 

NGVD) 

734.7 
735.6 

lO-Year Recurrence Interval Flood 

Downstream 

Stage 
d 

(feet above 
NGVO) 

733.9
' 

735.5 
736.4 

Backwatel 
(feet) 

0.8 
0.1 

Depth at Low 

Point in Bridge 
Approach Road 

(feet) 

1.5 

Depth on Road 

at Centerline 
of Bndge 

(feet) 

0.9 

Instantaneous 

Peak 
Discharge 

Ids) 

1,420 

1,240 
630 

u;;~:adm 
(feet above 

NGVO) 

736.0 
736.8 

50-Year Recurrence Interval Flood 

D~n:~deam 

(feetabovs 
NGVDI 

134 . .,' 
736.6 
737.7 

ackwate,· 
(Ieetl 

1.3 
0.2 

Depth at Low 

Point in Bridge 

Approach Road 
(feetl 

1.0 
2.1 

Depth on Road 

at Centerline 
of Bridge 

~oet) 

0.1 
2.1 

bStructure codes are as follows: 1 ·bridge or culvert; 2·dem. sill or weir; 3-drop structure 01' natural channel drop: 4·/ords. out/1I11s. or inlet or outlet structures. Hydraulically sigm1icant structures life denoted by an S; hydraulically insignificant structures ara denoted by an l 

Instantaneous 

Pea. 
Discharge 

Ids) 

1,520 

1,400 
580 

l00.-Veat Recurrencelnlerval Flood 

Upstream 
Staged 

(feet above 
NGVD) 

736.2 
737.0 

Downstream 
Staged 

(feet above 

NGVDI 

734.9' 

736.8 
737.9 

Backwater 

~oet) 

1.3 
0.2 

a 

Depth at Low 
Point in Bridge 
Approach Road 

(Ieet) 

1.2 
2.9 

c A bridge has an adequate hydraulic capacit'( i/ it win remain optm during a /food Mving II recurrence intttr'llli eqtJIIl to or less than the recommend«i des;gn frequency. A bridge is hydraulicany inadequate if the approach road or bridge is overtopp«i by a flood hllVing a recurrence interval equal to or less than the recommended design frequency. 

dThe flood st~ indiCAted represents the water sur/ace elevation appr(lJ{;mately 60 /_ from the bridge. 

eBackwater is de/in«i as the change in $Iage from the upstream sit/, o/the hydraulic strut:tur. to the t/own#e.", sidtt. 

'The flood BIage indicat«i represents the water SUrfllce elevatiDn on the Root River. 

Source: SEWRPC. 

Table E-5 

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

Structure Identification and Selected Characteristics 

Rwer 
Name Number Milea 

Parkway Drive 2,200 0.06 
W. Cleveland Avenue 2,205 0.30 

Storm Sewer Outfall 2,210 0.99 

Structure 

Type and 

Hydraulic 

Significanceb 

IS 
IS 
41 

IIMeasured in miles dtw. conllutmce with thfl Root River. 

Recommended 

Design 

Frequency 

(years) 

10 
50 

Adequate 

Hydraulic 
Capacityc 

v .. 
Veo 

Instantaneous 

Pea. 
Discharge 

(cis) 

910 
9JO 
300 

u::~r::dm 
(feet above 

NGVD) 

734.4 
734.6 

10·Year Recurrence Interval Flood 

Downstream 
Staged 

(feet above 
NGVD) 

733.7f 

734.5 
734.9 

Backwater
e 

(feet) 

0.1 
0.1 

Depth at Low 
Point in Bridge 

Approach Road 

(Ieet) 

Depth on Road 

at Centerline 

of Bridge 

(feel) 

Instantaneous 

Po" 
Discharge 

(ds) 

1,440 
1,240 

630 

u::~:':tm 
(Ieelabove 

NGVDI 

735.8 
736.0 

50·Year Recurrence Interval Flood 

Downstream 

Slage
d 

(feet above 

NGVD) 

734.7f 

736.0 
136.4 

Backwater
e 

('eet) 

1.1 
0.0 

Depth al Low 
Poinlin Bridge 

Approach Road 

(feetl 

0.8 

Depth on Road 

at Centerline 

of Bridge 

Poet) 

0.5 

bStructurfl eodes.,.. liS follows: '·bridgfl or euNert· 2·dtJm. sill. or ~ir. 3·drop stnJeture or naturll' ehIInnel drop; 4·/ords. out/ails. tK inlet or outl.r struetUTfls. Hydr.ulical'y signi/icllnt structures ar" denoted by lin S; hydrlluliclllly insignificant structures ar" dflnoted by IInl 

Instantaneous 

Peak 

Discharge 

(dsl 

1,560 

1.400 
680 

t()().Year Recurrence Interval Flood 

u:;~~:~m 
(feet above 

NGVDI 

736.0 
736.2 

Downstream 

Staged 

(feet above 

NGVD) 

134.8f 

736.2 
736.1 

Backwater
e 

(feet) 

1.2 
0.0 

Deplh al Low 
Point in Bridge 

Approach Road 

(feet) 

1.0 

c A bridge has lin lIdequate hydraulic cllfl8(:lty H it will remain open durin, II /Iood having II recurrence inttNVIIlequlll to IN less then the reeommended design frequency. A bridlJfl is hydrllUlicll//y ituldequllte i' th"lIpproach rQlld or bridge is overtDpped by II Hood hllving a rttCUff"nce intervlll "qual to or Ittss thlln thfl recommfmdfld dflsign /rfltluency. 

dThfl flood stage indicatfld reprflsents the WIIter sur/lICe .IeIlllUon apprDJlimat.1y 60 feet from the bridge. 

eBllclt.wllter is defined as th" change in nage frDm",. uPS"fIIIm side Q/ the hydr.ulic structure to th" dowrI8trellm side. 

/ The flood st. indicllted represents the 'Wter surillCe IIlevlltion on the Root River. 

Sourefl: SEWRPC. 

Depth on Road 
at Cenlerline 

of Bridge 
(feel) 

0.9 
2.3 

Deplh on Road 

al Centerline 

of Bridge 

(Ieet) 

0.1 



Structure Identification and Selected Characteristics 

Name Number 

Pnvate Dllve 90 0.89 
Private Drive 95 1.02 
S. 5ht Street 100 1.48 
Footbridge 104 1.64 
W. Drexel Avenue 105 1.67 

Private Drive 110 1.85 
Private Drive 116 2.06 
Private Drive 120 2.27 

Private Drive 125 2.36 
Private Drive 133 2.52 
Private Drive 135 2.55 
Private Drive 140 2.81 
Private Drive 144 3.37 

Footbridge 146 3 38 
Footbridge 150 3.42 
Footbridge 155 3.47 
Footbridge 156 3.50 
Footbridge 157 3.66 
Footbridge 168 3.67 
Footbridge 169 3.60 
W. Rawson Avenue/ 
CTH sa 160 3.66 

PriveteOrive 165 3.71 
Private Drive 185 4.70 
TrailerParltSridge 190 4.80 
W. Colktge Avenue/ 

CTH ZZ 195 4.91 

Structure 
Type and 

Hydraulic 

Significanceb 

11 
11 
IS 
11 
IS 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

IS 
11 
11 
IS 

IS 

"MHIIUf'N in miles; above ctJnfluance with the RDDt River. 

Recommended 

Design 

Frequency 

(yeana) 

60 

50 

50 

60 

Adequate 

Hydraulic 
Capacityc 

No 

No 

No 

No 

Table E-6 

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

Instantaneous .. a. 
DIscharge 

fefl) 

700 
700 
700 
700 
700 
700 
700 
610 
610 
610 
810 
610 
460 
460 
460 
460 
460 
460' 
460 
460 

440 
440 
260 
260 

260 

Upstream 
Staged 

(feel above 

NGVDI 

114.4 

716.3 

745.1 

761.9 

. .' 

to-Year Recurrence Interval Flood 

Downstream 
Staged 

(feet above Backwatere 

NGVD) 'feet) 

713.7 0.7 

716.9 0.4 

143.7 1.4 

756.3 1.6 

758.7 

Depth at low 
Poinl in Bridge 

Approach Road 

~ ... ) 

0.1 

2.2 

Depth on Road 

81 Centerline 

of Bridge 

(feet) 

0.1 

1.9 

Instantaneous 

Peak 

Discharge 

Ids) 

1,280 
1,290 
1,290 
1,280 
1,280 
1,280 
1,280 
1,160 

1,160 
1.160 
1,160 
1,160 

860 
860 
860 
860 
860 
860 
860 
860 

820 
820 
430 
430 

430 

Upstream 
Staged 

(feet above 
NGVO) 

717.4 

717.8 

745.8 

758.7 

. .' 

50-Year Recurrence Interval Flood 

D;:~deam 
(feet above Backwater

e 

NGVD) (feet' 

714.8 2.6 

717.5 0.3 

744.8 1.0 

757.0 1.1 

760.7 

Depth al Low 
Point in Bridge 
Approach Road 

(feet' 

0.6 

1.0 

0.8 

3.0 

Depth on Road 

at Centerline 
of Bridge 

~ ... ) 
0.3 

0.8 

2.7 

bStructure codesllr. 118 follows: '·bridge or willert: 2·1IIIm. 8iII. or wair; 3-drop structure or nlltUr.J chIInneI drop; 4-/ouls. outIllfl8. or inlet or outlet structures. HydrllUlicllHy significant structures IIr. denoted by lin S: hydrllUlically msignificant svuclures are d.noted by lin L 

Instantaneous 

Poa' 
Discnatg8 

(ef.) 

1,490 

1.490 
1,490 
1.490 
1,490 
1.490 
1,490 
1,390 
1,390 
1.390 
1,390 
1,390 
1.010 
1,010 
1,010 
1.010 
1,010 
1,010 
1.010 
1,010 

960 
960 
510 
510 

510 

l()()..Year Recurrence Interval flood 

u;:~:~m 
(feet above 

NGVD, 

717.8 

718.1 

745.9 

159.1 

... 

Dr;:~;:am 
(feet above Backwater· 

NGW) (feet) 

715.1 2.7 

717.9 0.2 

745.1 0.8 

157.3 1.8 

761.4 

c A bridgtt M811n ildequllte hydraulic Cllpllcity il it wiN rllINin tJpIIn during II flood hII'Iing II recurrence intervlll HtUIlI to or Ins thlln th. rlltomtnendlld design lrequlHJcy. A bridge i$ hydrllulicaHy illlldequate iltheapprQllth road or bTidge i$ overtopped by a/lood havmg a recurrence interval equlll to or In$thltn the recommended dllsign frequency. 

dTh• Rood mge inditllted rIIpresentIJ the WIlt", surllltelllelllltion lIppioximstely 50 f_ from the bTidge. 

e Blltkwllter is delined liS th. MIInfJII in stage from th. upstrllllm $ida 01 the hydraulic structure to the downstTlIIIm side. 

I No IIood $tIIgIIs Wlll'e determined upstre6m oIthis structure. 

SDUt'Ctt: SEWRPC. 

Table E-7 

HYDROLOGIC-HYDRAULIC SUMMARY-TESS CORNERS CREEK 
YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS 

Structure Identification and Selected Characteristics 

Name 

S.92ndStreet 
Whitnell Park Drive 

Whitnall Park Dam 
W. RawtOnAvenuel 

Number 
River 
Mile

a 

1,100 0.54 
1,105 0.58 
1,110 0.84 

eTH 8B 1.745 2.04 
Private Drive 1,750 2.33 

Structure 

Type and 
Hydraulic 

Significanceb 

IS 
IS 
2S 

IS 
11 

Recommended 
Design 

Frequency 

lYe"') 

60 

60 

Adequate 
Hydraulic 
Capacit,c 

No 

y" 

Instantaneous .. a. 
Discharge 

Id.) 

850 
850 
850 

860 
1.080 

Upstream 
Staged 

(feet above 
NGVD) 

712.6 
715.0 

725.0 

740.1 

10-Year Recurrence Interval Flood 

D;:rm 
(feet above Backwater

e 

NGVO) (feet) 

711.0 
114.3 
717.3 

737.5 

1.6 
0.7 
7.7 

2.6 

Depth at low 
Point in Bridge 

ApPlOIIch Road 

~u 

Depth on Road 
at Centerline 

of Bridge 
~..,) 

Instantaneous 
.. a • 

Discharge 

Ids' 

1,710 
1,710 
1,710 

1.710 
1,920 

u;::-:r 
(feet above 

NGVO, 

715.4 
717.2 

725.4 

742.5 

50-Year Recurrence Interval Flood 

Downstream 

S_" 
(feet above Backwatere 

NGVD, (feet) 

712.7 
715.5 

717.7 

738.2 

2.7 
1.7 
7.7 

4.3 

Depth at low 
Point in Bridge 
Approach Road 

(feet) 

0.3 
1.0 

Oepth on Road 
at Centerline 

of Bridge 
(feet) 

bSVUClUfII codes 11,..116 fIIIIows .. : 1 -bridge or culvert· 2-dam. sl7l. or weir: 3·drDp strutturelX IIIIturlll channel dTOP; 4-lords. outllllls. or in/.t or outlet strUClur~S. HydrauliclllIy 8ignificllnt structures.,. denottNI by lin S; hrdrauliully insignificllnt Slructuflls are denoted by lin l 

Instanran80US 
Peak 

Discharge 

Id') 

2,030 
2,030 
2,030 

2.030 
2,240 

l00-Year Recurrence Interval Flood 

Upstream 
Staged 

(feetahove 
NGVD) 

716.1 
717.8 

725.5 

743.2 

o;a~~deam 
(feet above Backwater

e 

NGVD, (feet) 

714.0 
716.1 
717.8 

738.5 

2.1 

1.7 
7.7 

4.7 

Depch at Low 
POint in Bridge 
Approach Road 

, .. U 

1.0 

1.3 

0.' 

3.4 

Depth allow 
Point in Bridge 
Approach Road 

fleet' 

1.0 
1.6 

c A bridgll has lin IItIequllle hydrllulic capacity il it will re,""in open during a flood h8vinga recurrttnCfl inteTVll/equa/lD Dr It1S8 than IhlI rllCDmmended design frequency. A bridge is hydraulically inadequate il lhellPploach road or bridge is overtopped byllllood having II recu".nce inteTVll/equlI1 to or less thlln thtt recommended design IrlHluency. 

d The flood st.,. inditllled '.,...8ent. the Wlll'er surfllC" elevation approllimlltely 60 ffHlt Irom the bridge. 

~ 'BlIdlwllter i$ delined.s the change in stIIg.lrom the Uf}8trum side 01 the hydraulic .vuclure to the downstrellln side . 

........ Source: SEWRPC. 

Depth on Road 

81 Centerline 

of Bridge 
(feet! 

0.7 

D .• 

3.1 

Depth on Road 
atCenter1ine 

01 Bridge 
(feet) 

0.2 



Structure identification and Selected Characteristics 

Name 

W.Coliege 
Avenue 

S. 92nd Street 
WhitnaliPatf!; 

Number 

1.905 0.06 
1,910 0.11 

Drive 1,915 0.24 
Whitnall Park Dam 1.916 0.26 
Whitnall Park 
Drive 1,920 0.39 
WhitnaliParkDam 1,921 0.40 
Footbridge 1.925 0.49 
Footbridge 1,930 0.63 
Whitnall Park Dam 1,931 0.64 
Footbridge 1,935 0.80 
Whitnall Park 
Drive 

Whitnall Park 
Drive 

WhilnallPark 

1.940 0.97 

1,945 1.43 

Drive 1,950 1.47 
S. 108th Street/ 
5TH 100 1.955 1.82 

Private Drive 1,959 1.68 
W. Forest Home 

Avenue/CTH 100 1,960 1.70 
Private Drive 1.965 1.78 
Private Drive 1.970 1.81 

Structure 
Type and 

Hydraulic 

Significance
b 

IS 
IS 

IS 
2S 

IS 
2S 
11 
11 
2S 
11 

IS 

IS 

IS 

IS 
IS 

IS 
IS 
IS 

Recommended 

Design Adequate 
Frequency Hydraulic 

(years) Capacityc 

50 No 

50 Vas 

60 V .. 

eManured in mileslfbove con/luent:tl with 1e. Come,.. CrHk. 

Instantaneous 

Peak 

Discharge 

lets) 

9ao 
9ao 

.ao 
9SO 

9ao 
9SO 
8SO 
9ao 
9SO 
8SO 

1.000 

1.000 

1.000 

734 
692 

592 
592 
692 

Table E-8 

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

u::~:~m 
(feet above 

NGVO) 

712.5 
714.2 

716.4 
718.0 

719.1 
722.4 

726.7 

733.5 

753.6 

757.0 

760.6 
761.6 

762.3 
767.4 
768.5 

10· Year Recurrence Interval Flood 

Downstream 
Staged 

,feet above Backwatere 

NGVO) (feet) 

710.9 
714.1 

715.2 
716.6 

718.1 
719.1 

724.4 

732.4 

753.0 

755.8 

758.8 
761.2 

761.6 
765.4 
767.5 

1.6 
0.1 

1.2 
1.4 

0.7 
3.6 

2.3 

1.1 

0.6 

1.2 

1.8 
0.4 

0.7 
2.0 
1.0 

Depth at low 
Point in Bridge 

Approach Road 

(feet) 

0.6 

0.9 

0.3 

3.8 

1.8 
1.5 

Depth on Road 

at Centerline 

of Bridge 

(feet) 

3.8 

1.8 
1.6 

Instantaneous 

Peak 

Discharge 

Ids) 

1,860 
1,860 

1,860 
l.8ao 

1,860 
1,860 
1,860 
1.860 
1,860 
1,860 

1,500 

1,500 

1,500 

1,160 
1.000 

1,000 
1,000 
1,000 

u:;~~:~m 
(feet above 

NOVOI 

714.9 
716.0 

717.4 
718.8 

720.4 
723.0 

727.0 

734.9 

754.5 

759.1 

762.5 
763.2 

764.2 
768.0 
768.8 

50-Year Recurrence Interval Flood 

Downstream 
Staged 

(feet above Backwatere 

NGVO) {feetl 

713.2 
714.9 

716.4 
717.6 

719.0 
720.4 

725.1 

733.0 

753.9 

758.1 

160.2 
762.8 

763.2 
766.8 
768.1 

1.7 
1.1 

1.0 
1.2 

1.4 
2.6 

1.. 

1.. 

0.6 

1.0 

2.3 
0.4 

1.0 
1.2 
0.7 

Oeplhat Low 
Point in Bridge 

Approach Road 

(feet) 

0.2 
0.8 

1.5 

1.7 

6.4 

2.4 
1.9 

Depth on Road 

atCenterhne 

of Bridge 
(feet) 

0.1 

0.7 

1.2 

6.4 

2.4 

I.' 

'Structure codes er. es follows: '·lNidge Of cuNert: 2-dam, sill Of we;; 3-drop &tructure Of' naturel t:hMme1 drop; 4-/ord$, outIlIlIs. Of inlet or outlet structurfl$.. HydraulicaHy signilicllnt $trucrure. sre tknoted by an S; hydrauliully insignificant structures are denoted by an L 

Instantaneous 

Peak 

Discharge 

(cts) 

2,190 
2.190 

2,190 
2,190 

2.190 
2,190 
2,190 
2,190 
2,190 
2,190 

1.800 

1,800 

1,800 

1.373 
1,207 

1,207 
1,207 
1,207 

lOO-Year Recurrence Inlerval Flood 

u:~~:':,m 
(feet above 

NGVO) 

715.2 
716.3 

717.6 
718.9 

120.6 
723.1 

727.1 

735.0 

155.2 

761.6 

764.0 
764.4 

765.3 
168.3 
169.0 

Downstream 
Staged 

(feet above Backwater· 

NGVO) (feet) 

113.2 
715.2 

716.7 
717.8 

719.3 
720.6 

725.5 

133.3 

154.3 

159.3 

762.1 
764.1 

764.4 
167.1 
768.4 

2.0 
1.1 

0.9 
1.1 

1.3 
2.5 

1.6 

1.7 

0.' 

2.3 

1.9 
0.3 

0.' 
1.2 
0.6 

O~plhallow 

Pomt In Bridge 

Approach Road 

(feel) 

0.5 
1.1 

1.7 

1.8 

0.' 

6.6 

2.7 
2.1 

cAIN. hils lin athquete hydraulic capacity Hit wiD remain.." during a flood haYing e fftW'rMCe interve/eque/to or _88 thIIn the ret:ommended design frequency. A br. is hydraulicaUy inadeqUllre if the approach road or bridge is ol/enoppttd by a flood hIII/ing a recurrence interval equlll to Of Ie. thlln the recommended design frequency. 

dThe RDOd stage indicated represfHIls the waler surfllt:lleleWltion /Jpproximalely 60 fellt from til. hr. 
e BlICkwater is defined as the change in st.,e from the UP#fIIIm 8ida of th" hydraulic ."ucture 10 the downstream side. 

$OUt'ce: SEWRPC. 

oepth on Road 

etCenlerhM 
of Bridge 

(feet) 

0.4 

0.' 

1.3 

0.9 

6.0 

2.7 
2.1 



Structure Identification and Selected Characteristics 

N .... 

W. College 
Avenue 
S. 92nd Street 
WhitnaliPark 

Number 
River 
Milea 

1,905 0.06 
1,910 0.17 

Drive 1,916 0.24 
Whitnall Paril Dam 1,916 0.26 
Wh!tnaliPark 
Drive 1.920 0.39 
Whltnall Part Dam 1,921 0.40 
Footbridge 1,925 0.49 
Footbridge 1.930 0.63 
Whitnall Park Dam 1,931 0.64 
Footbridge 1.935 0.80 
Whitnall Part 
Drive 
WhitnallPart 
Drive 
Whitnall Park 
Drive 
S. 10Sth Streett 
STlt 100 

Pmale Drive 
W. Forest Home 

1,940 0.97 

1,945 1.43 

1,950 1.47 

1,955 1.62 
1,959 1.68 

p~:~e~:!r 100 ~::= 1.70 
1.78 
1.81 Private Drive 1,970 

Structure 
Type and 
Hydraulic 

Significanceb 

IS 
IS 

IS 
2S 

IS 
2S 
11 
11 
2S 
11 

IS 

IS 

IS 

IS 
IS 

IS 
IS 
IS 

Recommended 
Design Adequate 

Frequency Hydraulic 
(years) Capacitl 

60 No 

60 Ye. 

60 Ye. 

II MuslHad in mnes above confluence with T us CtNntN$ CfHk.. 

Table E-9 

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

Instantaneous 
Peak 

Discharge 
(cts) 

980 
980 

980 
980 

980 
980 
980 
980 
980 
980 

1,040 

1,040 

1.040 

902 
780 

780 
780 
780 

Upstream 
Siaged 

~ ......... 
NGVO) 

712.5 
714.2 

716.4 
718.0 

719.1 
722.4 

726.7 

733.5 

753.6 

751.2 

181.6 
762.3 

763.1 

765.6 

IO-Year Recurrence Interval Hood 

D;;:;~eam 

(feet above Backwater· 
NGVD) (feet) 

710.9 
714.1 

715.2 
716.6 

718.6 
719.1 

724.4 

732.4 

753.0 

756.0 

758.9 
761.9 

762.3 

765.6 

1.6 
0.1 

1.2 
1.4 

0.7 
3.6 

2.3 

0.6 

1.2 

2.6 
0.4 

0.8 

0.0 

Depth at low 

Point in Bridge 
Approach Road 

(feet) 

o.s 

0.9 

0.3 

4.5 

Depth on Road 
al Centerline 

of Bridge 
~ ... ) 

4.' 

Instantaneous 

Peak 
Discharge 

Icfs) 

1,860 
1,860 

1,860 
1,860 

1,860 
1,860 
1,860 
1,860 
1,860 
1,860 

1,560 

1,560 

1,560 

1.350 
1,200 

1,200 
1.200 
1.200 

u~:~:cr 
(feet above 

NGVO) 

714.9 
716.0 

717.4 
718.8 

720.4 
723.0 

727.0 

735.1 

754.7 

760.6 

763.3 
163.9 

765.1 

768.6 

60-Vear Recur~nce InteNal Flood 

Downstream 

Siaged 

(feet above Backwater· 
NGVD) (feet' 

713.2 
714.9 

716.4 
117.6 

719.0 
720.4 

125.1 

733.1 

753.9 

758.3 

161.1 
763.5 

763.9 

766.1 

1.7 
1.1 

1.0 

1.2 

1.4 
2.6 

1.9 

2.0 

0.8 

2.3 

2.2 
0.4 

1.2 

Depth at low 
Point in Bridge 
Approach Road 

(Ieet) 

0.2 
0.8 

1.9 

6.1 

1.0 

Depth on Road 

al Centerline 
of Bridge 

(feet) 

0.1 

0.7 

1.4 

6.1 

0.7 

bStructure ctHhls lire liS follows: '-INidge or wive": 2.om. siI( or Wltir; 3-drop structure or Mturlll chMJneI drop; "-fon/s, outfllils. or inlet or outlet structures. Hyclrilulicllll'l significllnt structures lII'e denoted b'l"" S; hydrllUliclllly insignificllnt structures ilre denot~ b'len L 

Instantaneous 

Peak 
Oischarge 

(efs) 

2,190 
2,190 

2.190 
2,190 

2,190 
2,190 
2,190 
2.190 
2,190 
2,190 

1,870 

1,870 

1,870 

1,554 
1,398 

1,398 
1,398 
1,398 

lOO-Vear Recurrence Inlerval Flood 

u~~:-dm 
(feet above 

NGVD) 

715.2 
716.3 

711.6 
718.9 

720.6 
723.1 

121.1 

735.1 

755.4 

761.8 

764.6 
165.0 

766.1 

768.7 

D;:;~am 

(feet above Backwate,e 
NGVOI (feet) 

713.2 
715.2 

716.7 
717.8 

719.3 
720.6 

725.5 

733.3 

754.4 

759.5 

162.2 
164.7 

165.0 

767.2 

2.0 
1.1 

0.9 
1.1 

1.3 

2.' 

1.8 

1.0 

2.3 

2.4 
0.3 

1.1 

I.. 

c A lNidge hils"" lldequllte hydrllulic eapIICIly if it win retMln IJpIIfI during a flood having II recurrence intervlll aqua/to or Ie" thlm the recommended design frequem:'I. A bridge;8 hydraulically inadequate if the/lpprlJllch rlJlld or Ixidge is overtopped b'lll flood hlllling a recurrence intervlll equlll to or Ie" t/Jiln the retof1ll'lJtH'Jded design hequenc'l. 

dThe flood st. indiCllted represents the wllter $Urlace ehtvlltion If/Jproximlltely 50 fnt from the INidge. 

"Backwater;' defined liS the chlInge in stage from the upsueam _ of the hydraulic structure to the downstrum sid .. 

f This structure is recommended to be nmrtJved lind not replaced. 

SOUIee: SEWRPC. 

Table E-10 

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

Structure ldenlification and Selected Characteristics 

Name Number 
River 
Mile8 

Private Drive 2,200 0.04 
W. Janesville Road 2,205 0.09 
PrivaleDrive 2,210 0.11 
W. Godsell Road 2,215 0.25 
W. Parnell Avenue 2,220 0.385 

Structure 
Type and 
Hydraulic 

Significanceb 

IS 
IS 
IS 
15 
15 

Recommended 
Design Adequate 

Frequency Hydraulic 
lyears) Capacityc 

50 

10 
10 

Yos 

Y .. 
Y .. 

"Measured in miles above confluence with Whitnan PIII'It Creek. 

Instantaneous 
Peak 

Discharge 
Ids) 

204 
204 
200 
200 
200 

u::~m 
(feet above 

NGVO) 

170.2 
772.2 
712.8 
176.0 
782.5 

10-Year Recurrence Interval Flood 

D;::~eam 
(feet above Backwatere 

NGVD) (feet) 

769.1 
771.5 
172.8 
715.1 
780.9 

1.1 
0.7 
0.0 
0.3 
1.6 

Depth at low 
Point in Bridge 
Approach Road 

~ ... ) 
Depth on Road 
at Centerline 

of Bridge 
(feet) 

Instantaneous .. a. 
Discharge 

Ids) 

33. 
33S 
27' 
27. 
27. 

Ur~~e:dm 
(feet above 

NGVO) 

770.7 
773.1 
775.3 
716.6 
782.6 

SO-Year Recurrence InteNal Flood 

D~:;:~~am 
(feet above Backwater· 

NGVO) (feet) 

768.9 
772.1 
773.7 
776.1 
781.0 

1.8 
1.0 

1.6 
0.' 
1.6 

Depth at Low 
Point in Bridge 
Approach Road 

(feet) 

0.2 

0.4 

Depth on Road 
al Centerline 

of Bridge 
Ifeet) 

0.4 

bStructure codes lire liS fDllow$.: '·INidgll or culllert 2-ftm. sUI. or weir; 3-tkop structure or Mlural channel drop; .,·fords. outfall .. or inJ.t or outlet structures. Hydraulicall'l signifit::llnt structures are denoted b'lan S; hydrllulicall'l insignificant structures are denatH b'l "n I. 

Instantaneous 
Peak 

Discharge 
Ids) 

398 
398 
311 
311 
311 

l00-Year Recurrence Interval Flood 

u=~~e:dm 
(feet above 

NGVD) 

771.4 
773.5 
175.5 
716.9 
782.9 

D~v;::~eam 

(feet aboVe Backwater
e 

NGVD) (feet) 

769.0 
772.2 
774.2 
776.3 
781.3 

2.4 
1.3 
1.3 
0.6 
1.6 

c A bridge has Mt adequattl hydrllulic cllpacit'l if it will rtltnlJin open during a flood hIIving II rtnurrtlnce inttlflllllequal to or leu thlln thtt rtnommandH design frequenc'l' A bridge is hydrilulicllily inlldequa,e if the IIpptOilch rOild or bridge is overtopp~ b'la flood hllving II recurrenctt int.rv,,1 ttquill to or less th"n the recommentkd design frequency. 

dThe flood st. im/IClIted reprl!!sents the wllter surf lice &levalion IIppr(Jlti",.tely 60 fHl. frQm the INidge. 

Or- e BllckwatM is defined as the chllnge in stlJge from thtl upstrftllm sidtt of the hydraulic structure to the downstrellm sid •. 

~ Source: SEWRPC. 

Depth at Low. 
POint in Bridge 

Approach Road 
(feet) 

o.s 
1.1 

1.7 

1.9 

7.2 

Depth at low 
Point in BrklQa 
Approach Road 

(feet) 

0.9 

0.6 

Depth on Road 
at Centerline 

01 Bridge 
(feet) 

0.4 

0.9 

1.4 

1.1 

7.2 

0.8 

Depth on Road 
at Centerline 

of Bridge 
(feet) 

0.6 



Structure IdentifIcation and Selected Characteristic:$ 

Structure Recommended 
Type and Design Adequate 

River Hydraulic Frequency Hydraulic 
Name Number Miles Significanceb 

(years) Cap8cityc 

Private Drive 2.200 0.04 IS 
W. Janesville Road 2.205 0.09 IS 60 V .. 
Private Orive 2.210 0.11 IS 
W. Godsell Road 2,215 0.25 IS 10 Vos 
W. Parnell Avenue 2.220 0.385 IS 10 Vos 

·Measured in miles above confluence with Whitnlln Park CrHIt 

Table E-11 

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

10·Year Recurrence Interval Flood 50-Year Recurrence Interval Flood 

instantaneous Upstream Downstream Depth at Low 
Peak Staged Staged Point in Bridge 

Oischarge 'feet above 'fee1above Backwat8r8 Approach Road 

Depth on Road Instantaneous u~~~ee~m Downstream Depth at Low Depth on Road Instantaneous 

at Centerline Peak Staged Point in Bridge at Centerline Pea' 
01 Bridge Discharge (feel above (feet above Backwatere Approach Road of Bridge Discharge 

Ids} NGVDI NGVO) (feet) (feet) (feet) (cis) NGVO) NGVOJ ~ ... ) (feet) (feet) (cis) 

305 768.6 768.6 0.0 473 768.6 768.6 545 
305 771.9 769.4 2.5 473 772.4 770.2 2.2 545 

272 173.1 773.1 0.0 3.2 774.9 774.4 0.5 0.0 454 

272 776.6 775.7 0 .• 3.2 777.6 776.5 1.1 454 
272 782.4 781.0 1.4 2.2 782.6 781.2 1.4 340 

bStructure codes IIUI.S follows: I-bridge fN culvert· 2-dlm. s17£ fN weir; 3·drop structute or nlltur.1 c""nnel drop; 4-fonJs. outf.11$. or inlet or (Jutlet structUles. Hydrllulical/y significllnt structures Me denoted by an S; hydraulic.lly insignificant structures .re denoted by an I. 

l00·Yea, Recurrence Inlerval Flood 

u:;~:~m Downstream Depth at low 

Staged Point In Bridge 

(feet above (feet8bove Back_tel Approach Road 

NGVD) NGVDI (feell (feet) 

769.2 768.8 0.4 

772.6 770.7 I .• 
775.3 774.9 0.4 0.4 

778.0 776.8 12 

783.0 781.4 I.S 

c A bridge hils lin lldequate hydrllulic Caplltity if it will re",.in open during a flood ""ving a reCUltene. ;ntervaf equlll to or less thlln the recommended design Irequency. A bridge is hydraulicllily inadequate if the .pprollch rOlld Of bridge is overtopped by II flood hllving II recurrence interval equill to Of less thlln the recommend.d design fr~fJftty. 

dThe flood SlllfJe indic8ted r.esllnts the water surfllCII elevlltian appro.imate~ 50 feet from the bridge. 

eSacJcwllter is defined as the change in IiIllfle from the upstrellm side of the hydrllulic WuctUle to tIte downstream side. 

Source: SEWRPC. 

Structure Identification and Selected Characteristics 

Structure Recommended 
Type and Design Adequate 

Rive. Hydraulic '"",uencv Hydraulic 
Name Number Mllaa Significance b (years) Capacityc 

W. Grange Avenue 2,300 0.24 IS 50 No 
S.112thStreet 2,305 0.3" IS 10 No 
W. Copeland Avenue 2.310 0.41 IS 10 No 
W. Mallory Avenue 2.315 0.47 IS 10 No 
W. Upham Avenue 2.320 0.53 IS 10 Yes 
W. Abbotc Avenue 2.325 0.58 IS 10 No 
W. Woodside Drive 2.330 0.665 IS 10 No 
W. Edgenon Avenue 2.335 0.78 IS 10 

aMea$Uled in miles IIbtwe conflwnu with the Northwest Srellth of WhitnllN PMj CrHk. 

Table E-12 

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

10-Year Recutrence Interval Flood 50-Year Recurrence Interval Flood 

Instantaneous Upstream D;:~m Depth at Low Depth on Road Instantaneous Upstream D;:~~eam Depth at Low Depth on Road Instantaneous 

Pea' Staged Point in Bridge at Centerline Pea. Staged Point in Bridge at Centerline Peak 

DisCharge {teet above (feet above Backwatere Approach Road of Bridge Discharge (feet above (feet above Bac\(water· Approach Road of Bridge Oischaf'ge 

I"") NGVO) NGVD) (feet) (feet) ~881) (cis) NGVDI NGVD) ~ ... ) ~.et) (feet) (cis) 

100 789.2 787.3 I.. 0.2 0.1 175 789.4 787.9 I.' 0.4 0.3 214 
128 790.5 789.7 0.8 0 .• 0.3 190 790.8 790.0 0.8 1.2 0." 21S 

128 791.5 790.5 1.0 0.7 190 791.7 790.8 0 .• 0 .• 21S 
128 793.4 792.9 0.5 O.S 0.6 190 793.5 793.2 0.3 0.7 0.7 216 
109 793.5 793.4 0.1 160 793.7 793.6 0.1 182 

.7 796.3 795.7 O.S 0.4 140 796.4 796.1 0.3 0.5 163 

.7 7~t4 797.2 1.2 O.S 140 7~~!6 797.4 1.2 0.6 163 

5. 799.7 65 BOO.O .5 

bStruCfure codes a,. as foIfows: , -lNidge 01' culvert; 2-dam. SIlL or WIld; 3-drop struCfUle Of' natural channel drop; 4-IOf'ds. outfall$. (JT inf., or outlet structures- HydrlluliclIl/y significBnt structures are denoted by lin S; hydrllUlic811y insignificllnt structuru IIrll denoted by lin L 

100-Year Recurrence Interval Flood 

u;s~~:~m D;:;~:am 
Depth ae Low 

Point in Bridge 

(feet above (feet above Backwater 
. Approach Road 

NGVOI NGVDI ~ ... ) (feet) 

789.4 788.2 12 0.4 

791.0 790.1 0 .• 1.4 

191.9 791.0 0 .• 1.1 

793.6 793.3 0.3 0.8 

793.8 793.7 0.1 

796.4 796.3 0.1 0.5 

7~~f6 797.5 1.1 0.8 
800.0 

c A bridge h8$ an 1Idequ«. hydrlluJic capadty H it will remain open during II flood hIIv;III a recurr.nce intervlll tIqUIIf to Of' htss than the rllCOIP'IfPNnded design freqUflllcy. A bridge is hydrlluJical1y inlldequllle if the approach rOlld Of' bridge is overtopped by II flood having a recu«enee intetv,,1 equllf to or less tItlln the recommended design frequent'(. 

dThe flood slage indicated represents the water SUrfllC8 .levlltion apprOJCima,e~ 50 feet from the bridge. 

eSlld:water is .finMlas the chanp in stllfle from thll upstream $ide of the hydraulic structure to tIte downwellm side. 

f Na flood stages wer" .,.,mined upstream of this structure. 

Depth on Road 

at Centerline 
of Bridge 

(feel) 

Depth on Road 
at Centerline 

of Bridge 
(feet) 

0.3 
0.8 

0.8 



Structure Identification and Selected CharacteristiCS 

Structure Recommende4 

Type and Design Adequate 
River Hydraulic Frequency Hydraulic 

N .... Number Miklb Significance C (years) capacitl 

W. Grange Avenue 2.300 0.24 IS 50 y,. 
S.112thStteet 2,305 0.36 IS 10 Y .. 
W. Copeland Avenue 2.310 0.41 IS 10 Y .. 
W. Mallory Avenue 2.315 0.47 IS 10 Y .. 
W. Upham Avenue 2.320 0.53 IS 10 Yes 
W. Abbott Avenue 2.325 0.58 IS 10 Y .. 
W. Woodside Drive 2.330 0.655 IS 10 Y .. 
W. Edgerton Avenue 2.335 0.78 IS 10 Y .. 

Table E-13 

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

lO·Year Recurrence Interval Floocf 50-Vear Recurrence interval Flood 

Instantaneous Upstre:T O;~:~~m Depth at Low Depth on Road Instantaneous i;;:·T Downs!:'rm Depth at low Depth on Road Instantaneous 
... k Slage' Point in Bridge al Centerline 'aak Stage' Point in Bridge 81 Centerline Peak 

Discharge (feetabow (feel above BackwBtarlil Approach Road of Bridge Discharge (feet above (feet above Backwater" Approach Road of Bridge Discharge 

lets) NGVD) NGVDI ~"'I (feet) ~"'I (ets, NGVO) NGVO) ~"'I (feet) (feet) Icta) 

120 173 786.5 785.9 0.6 194 
13. 202 788.8 788.3 0.' 1.4 1.0 230 
13. 202 790.1 788.8 1.3 230 
13. 202 791.4 791.1 0.3 230 
113 167 793.2 792.0 1.2 191 
97 140 794.8 794.6 0.2 163 
97 140 796.0 796.0 0.0 163 
50 8' .. 

aR.eommttnded plan includes routing flows up tD and including a 10-year reCU"ence interva/event through storm sew.$. 

bMeasured in miles ebove conlluence IIIflth the Nonhwest Branch 01 WhitnaR Parlt Creelt. 

CStructure codes."e as fDRows: , -bridge or culvert; 2-.m. sin. or weir; 3-drop _ucture or natural chBnrrM drop; 4-fords. outfalls. or inlet or outlet structures. Hydraulically significant structures are denoted by an S; hydraulically insignificant structures are denoted by an,! 

1()C)·Year Recurrence Inlerval Flood 

':::1 Downst:}8m Depth allow 

Stage8
• Point in Bridge 

(feet above (feet above Backwater" Approach Road 

NGVD) NGVO) ~"'I (feel' 

787.3 786.1 1.2 0.2 
789.4 789.1 0.3 2.0 
790.8 789.4 I.' 0.0 
792.9 791.9 1.0 0.1 
793.9 792.5 I.' 
796.1 795.6 0.6 0.2 

':'~6 796.3 0.3 
799.3 

dA bridge has an adeqUllte hydflJUlic Cllp(lt:ity if it Will ra",.in open during lllIood having a ret:u"ence intttrvlJl equIIl to or lea than the rttcommended design frequern:y. A bridge is hydraulically inadequate ifthaepproach road or brm,.;s overtopped by a flood having II recu"ence interva/lfNlual to or IdS than the recommended design IrtlqUeflcy . 

• The flood stage indicated repreunts the water surllH:e .,. vation approxu".tely 60 lettt from the bridge. 

f The llood stage indicated is based on that flood How in excess of the 'O.yefIf recu"ence interva/event,. which would continue to I» conveyed by the eXISting channel 

'Satltwater is defined as the chanp in 6Mfa from the upstrellm sidft of the hydraulic ltI"ucture to the downstrum side. 

hNo flood stages were determmed upstream of this structure. 

Source: SEWRPe. 

Table E-14 

HYDROLOGIC-HYDRAULIC SUMMARY-CRAYFISH 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 

Structure Recommended Instantaneous U:~:J" DownSlream Depth at low Depth on Road Instantaneous U~~;':tm Downstream Depth at Low Depth on Road 
Type.nd Design Adequate Peak Staged Point in Bridge at Centerline Peak Staged Point in Bridge at Centerline 

River Hydraulic Frequency Hydraulic Oischargtl (feetaboYe (feetahove ~watere Approach Road of Bridge Discharge (feet above {feet above BackwaterS Approach Road of Bridge 
Name Number Mile

8 
Signifanceb 

(years) Capacjtyc (cfs) NGVD) NGVD) (feet) (feet) (feet) (cfs) NGVD) NGVD) ~eetl {feet) (foget) 

Chicago &. North 

Western Railway 2.400 0.32 IS 100 Y •• 385' 665.0 664.0" 1.0 38S
f 

665.1 13 665.1
g 0.0 

E. County Una Road 2.40' 0.38 IS 10 No 63. 665.3 665.2 0.1 1.3 720 665.5 665.4 0.1 1.5 
E. Elm Road 2.410 0.91 IS 10 Y .. 2" 665.7 66 • .3 0.' 400 666.2 665.5 0.7 

"Measured in milesllbove confluence with the Root River. 

bStructure codlls lire as follow$.: , -bridge or culvert: 2-tklm. silt or weir; 3-drop structure or natural chanMI drop; 4-fords. outfa//s. or inlet or outlet structures.. Hydrau';ca/ly significant structures ere denoted by 8n S; hydrllulicelly insignificant structures lire denoted by an l 

l00-Year Recurrence Interval FkIod 

InSlantaneous u~;~;~m Downstream Depth at low 

Peak Staged Point in Bridge 

Discharge {teet above (teet above Backwater
e Approach Road 

(ets) NGVD) NGVD) (feet) (feet) 

3 .. ' 665.6° 665.513 0.0 

81' 665.6 665.513 0.1 1.6 

44J 666.4 665.6 0.8 

c A bridge has an Mlequllte hydraulic Cllp/ICity if it wiU re",.in optIn during allDod having a recurr.nce intervil/equal to or less th/In the recommanded design frequency. A bridge is hydraulically inlldequate il the appr08Ch road or bridge is overtopped by a/lood heving a recurrence intervaf equal to or less than the recommended design Ir«/Uency. 

d Thellood stage mdiclltttd represents the vmter surface elevation IIp/Noximate1y 50 leet from the bridge. 

eBftltwater is delined liS the change in stage from the upstrll/lln side of the hydrllufic structurtt to the downstream side. 

fFlow in exceSS 01385 cIs travels overlend to the Root River along the east side 01 the Chicago & North Western Railway trllcltS. 

9The IIood stage indiCllted represents the wMer surlfte on the Root River. 

SourCII: SEWRPC. 

Depth on Road 
8t Centerline 

of Bridge 

(feet! 

1.6 

Depth on Road 

at Centerline 

of Bridge 

(feet) 



Table E-15 

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

Structure Identification and Selected Characteristics 10-Year Re<:urrence Interval Flood 5O-Year Recurrence Interval Flood lOO-Yeaf Recurrence Interval Flood 

Structure Recommended Instantaneous u::dm Downstream Depth 81 Low Depth on Road Instantaneous u=~~:~m Downstream Depth 8t Low Depth on Road Instantaneous Upstream D~7::;~eam 
Depth at low 

Type and Design Adequate Peak Staged Point in eridge al Centerline ... k Staged Point in Bridge atCenterline Peak S_d Point In Bridge 

River Hydrautic Frequency Hydraulic Discharge (feat above (feet above Backwater· Approach Road of Bridoe Discharge (feet above (feet above Backwate,e Approach Road of Br'dge Discharge (fe ........ (feet above Backwate,· Approach Road 

Name Number Miles Signifieanceb (vears, Capac:ityc Ida) NGYDI NGVD} ffeet) (feel) ~"" (efs) NGVO) NGVOI fteel, (feet) ~"" Idsl NGVD) NGYDI ~"" (feet) 

Chicago & North 
Western RailwaY' 2.400 0.91 lS 100 

E. County Line Road 2.405 0.97 lS 10 '3' 664.0 663.7 0.3 720 664.9 664.3 0.6 815 665.2 664.5 0.7 
E. Elm Road 2,410 1.50 lS 10 Yes 291 665.0 864.3 0.7 400 665.8 665.2 0.6 443 666.2 665.5 0.7 

. 
II Mellsured in miles .hov. confluence with the ROOf River. The rllcommemkd pl6n incluc»s ,,"outing Creyfish er ... dawnstrtJllm of W. County Line ROIld. The river nu111s listed reflect the new IIlignmeilL 

bStructur. codes .'fI"S follows: , -bridgtJ or culvert 2-thm. $iI( tH Wflir; 3.drop structur. IN ".ful.' chafllUlI drop: 4·fo"/s. outflliis. or inlet or out'" $1rUCtures. HydTlwlica/ly signilicllnt structures .,. dMOted by lin S; hydrlJuliclllly insignificant structures II'" dttnoted by lin I. 

e A bridge hilS lin Mlequat. hydr~lic clIPllciry if it win './Min open during .flood haying II (uurrence inttIfYlI' tHlUlll to or htss lIMn the ftICtNl'lmMded design fr«IIJftncy. A bridge is hydrauliully ;nlJd.qIJ6~ i/ file approach f08d or bridge is ovmopped by /I flood hllVing /I fftcurrence intervlll equlll to lJI'msa tlliln the 'ecommended design "eqllency. 

d The flood st.,. indicllted 'epresents the w",., surfllf:e efttWltion lIppf'(Ulimilte/Y 50 Int "om the bridgf!. 

eBllf:lcw",., is delinHIlS mil chllnfle in stllgilirom the up$Irllllm side 01 11111 hydrllUlic WUctUl'II to thll downstrellm Sit/II. 

I This suuctUl'e is rH~nded to be ~onttd. with Crllylish C,.ek beilllJ 'MoutH to the Root RNer IIIong ~ 1I1ignment._ 01 this rllilrOild. 

SOUI'ctJ: SEWRPC. 

Table E-16 

HYDROLOGIC-HYDRAULIC SUMMARY-CALEDONIA BRANCH 
YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS 

Structure Identification and Selected Characteristics 10-Yeal Recurrence Interval Flood 50-Yaar Recurrence Interval Flood 

Structure Recommended Instantaneous u:~?m Downstream Oepthat Low Depth on Road Instantaneous Upstream Downstream Depth at low Depth on Road 
Type and Design Adequat. Peak Staged Point in Bridge at Centerline ... k Staged Staged Point in Bridge at Centerline 

River Hydraulic FrequencV Hydraulic Discharge (feet above (feet above Backwater
e 

Approach Road of Bridge Discharge (feet above (feet above Backwatere Approach Road of Bridge 
N .... Number Mile

a 
Signiftcance

b 
(years) Capacltyc (cis) NGVD) NGVD) (feet) ~"" (feet) (ds) NGVO) NGVDI (feel) (feet) (feet) 

Abandoned Electric 

Interurban Railway 2.500 0.43 lS 100 Ye. 240 666.1 665.3 0.8 350 668.6 665.5 3.1 

bSrrut:ture codes"'e IIslollows: I-bridge or culvtNt; 2-d11m. sill. lJI' weir. 3-drop WuctUl'e or ".,ur.1 ch~n.1 drop; 4-lords.. outf.1Is. or inlttt or Duthtl strUClurf!S. HydrllUlicll1/y signiNcllnt structures lire denoted by lin S; hydrauliCIIl1y insignificllnt structures lire dentJtH by an l 

l00-Year Recurrence Interval Flood 

Instantaneous u:::~m Downstream Oepth at low 

Peak Staged point in Bridge 

Discharge (feet above (feet aboV$ Backwatere Approach Road 

(cis) NGVD) NGVO) (feetl (feet) 

400 670.0 665.6 4.4 

c A bridge hils ~ 4dequ11te hydrllUlie c~t'! Hit wiN rMnllin OPIIn during IlI100d hIIving. recurrllnCIl intllfllill MIUIIlro lJI' less thIIn the recommended design Irequenc'!. A bridge is hydraulicll/ly iMckquate if the IIpprOlJch road or bridge is ot/ertopped by a flood hllt/ing II recUI'rence interval equlll to or ht5S than the rllcommended dIIsign frequency. 

dTheflood Sf.,. indiuted ' ... ents the wlller IIUrl.ce elevlItion lIppf'oJlimllteJy 50 lut"om the 1K«Ige. 

IIBllf:lcwllter is defined liS the chllnfle in Slllfle "Dm the upstrHm sidll of IIIe hydrllU/ic structure to the downstrllilm side. 

Depth on Road 
at Centerline 

of Bridge 

Ife8l) 

Depth on Road 

at Centerlme 
of Bridge 

Ifeet) 



Structure Identification and Selected CharacteriStics 

Structure Recommended 
Type and Design Adequate 

River Hydraulic Frequency Hydraulic 
Name Number MiI.- Significanceb 

(vean) CapacityC 

Abandoned Electric 
Interurban Railwav 2,500 0.43 IS 100 v .. 

·M~"slJfed in mil •• above confluent. with C",'(fish Cruk. 

Table E-17 

HYDROLOGIC-HYDRAULIC SUMMARY-CALEDONIA BRANCH 
YEAR 2000 PLANNED LAND USE AND PLANNED CHANNEL CONDITIONS 

t()..Year Reeurrence Interval Flood 6Q.Year Recurrence Interval flood 

Instantaneous Upstream Downst1am Depth at low Depth on Road Instantaneous u::~m Downstream Depth at Low Depth on Road .... ..... d S .... Point in Bridge al Centerline Pe.' Staged Point in Bridge atCentsrlin. 
Discharge 'feetabow (feet above Backwater· Approach Road of Bridge Discharge (feet above (f"tabove Backwater· Approach Road of Bridge 

lebl NGVD, NGVO) (feel) ~"'I (feel) (efs) NGVOI NGVOI (feet) {feet, (feet) 

240 665.7 664.2 1.6 3.0 667.4 2.4 

bStructur. eodes lIr. liS folloW$: , -Ixidge or euker'- 2.m. silL 01' weir; 3-drop IlUuctur" or mtfU,., chan"" drop; 4·ftJrds. DUdal/$. or inl.t (}T outlfi $tructure$. H'/drIJUNcIIUy SignjfiCllftt structure. lUll tklnotMi by lin S: hydraulic,,'1y insignfficlmt $tfl/Cture • • re denoted by lin I. 

1oo·Yea, RecurrenceinteI'V81 Flood 

Instantaneous Upstream o;=~~".m 
Depth at Low 

Peak Staged Point in 8ridgIJ 

Discharve (f ... above (feet above Bac:kw8t8t
e Approach Road 

(efs, NGVDI NGVDI ,'eet) ~"'I 

400 667.5 2.2 

e A bd. hll$ lin IIrkqu.,. h'fdrllu/k c6pM:ity if it will,1II'Min open during /I flood Mving /I recUTrMU:e ;",.,.,111 "fUIIl to Dr MSS tMn lb. TftOflJlMnded mign bet/llener. A bridp is hydrllUliclllIy in8tkquat. if thllllpprOHh rDlld QI' bridp is tIV"'o~ by II flood hiving /I recU"flnce in,.,.,.1 M/UIII to or Ie" mil" th4 ruommentMd cksign hequenty. 

d"'e flood st. indit:Medrllp'lIunu tlHt wllter sutt.t: •• ~tion ~Kim.J1tI1y 60 IHt from thtt IN •. 

flSIICkw6fM is .fined liS the ch.",.;" stllll. from u.. upstream sidtt o( tit" hydrllulk: 6IrUcfUt'tt to tit. dowtJ$lFum side. 

"M fIDod st. imlated repreunts the WIIt.r sudHIl on C,a'!lish CrHll. 

Table E-18 

HYDROLOGIC-HYDRAULIC SUMMARY-104TH STREET BRANCH 
YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS 

Structure Identification and Selected Characteristics 

Rive, 
Name Number Milea 

W. Cold Spring Road 2,100 0.084 
S. 104th Street 2.105 0.185 
Zoo Freeway 2.110 0.308 
Storm Sewer Oudetl 2.115 0.385 

Structure 
Type and 
Hydraulic 

Sig~ifjC8nceb 

IS 
IS 
IS 
41 

Recommended 

Design 

Frequency 
(years) 

10 
10 

100 

Adequate 
Hydraulic 
Capacityc 

v .. 
V .. 
Ves 

Instantaneous .... 
Discharge 

(cis) 

310 
310 
310 
310 

10-Year Recurrence Int8f¥8j Flood 

u::cr o;:~eam 

(feet above (feet above Bacltwatere 

NGVD) NGVD) (feet) 

724.9' 
727.8 
735.1 

724.,' 
724.9f 

728.9 
1.9 
6.2 

Depth ot low 
Point in Bridge 

Approach Road 

~U 

Depth on Road 
at Centerline 

of Bridge 

(feet) 

Instantaneous 
Peak 

Discharge 

(cts) 

660 
660 
660 
660 

Upstream 
Staged 

(feetabeNe 

NGVO) 

725.8' 
729.3 
737.8 

SO-Year Recurrence Interval FkIod 

Downatream Depth at Low Depth on Road 
Staged Point in Bridge at Centerline 

(feet above Backwater 
. 

Approach Road of Bridge 

NGVo) ~"'I ~"'I ('eet) 

724.9' 
725.8' 3 .• 
730.4 7.4 

bStruttlll'. ctJdN IIT •• S follows: l-hrk/gfl fit' cu"'-rl; 2 __ m. silL IN w.ir, 3-drop stnn:tura IN niltur. WirMi drop; "-fords. DUff. fit' in,., fit' outlet Btrutlwa .. Hydr.ulic.Uy signifk:.nt structures IITa denoted by." S; hydr.ulil$lly insignifk:.nt structure. Me dMDted by.n L 

l00-Year Recurrence Interval Flood 

Instantaneous u;:~~dm D~;:~~eam 
Depth at Low 

Pea' Point in Bridge 

Discharge (feet above (feet above Backwater
e Approach Road 

(ds) NGVD) NOVD) (feet) (feet) 

620 726.,' 725.2: 
620 729.6 726.1 3.6 
620 738.4 730.8 7.6 
620 

c A In;dge".s 1M MIequ.,a hydr.ulir: upftity if it willr""';" tJIHHf during .1Ioadh.wing "RtKI"ItJtCI int~.rquM 10 '" Ie# thin tha r~ design frequency. A bridge is hydr.ulit:.ny itJMlttqwte if lhalPP'tMCh 'DId or bridge is DvertQPPH by. flood Mlling. recurrence ;nteN.I eqU.ltD or"5$ flyn the ,eco""".".d design frequllflf:,. 

dTha flood $lip indiutedrepra5tHJIB"" '*Mer surfllU lllewtion lppt'(JX.imllte/y 60",., from tha bridge. 

aBmWlt'.,. i$ d.tined IS 1M t:h.",.ItI#. from"'" upsvum siIh of"", hydr.ulit:"",ctut'e 10 m. r.itJwnst,Hm $ida. 

f'The flood st.,. indiuted rapr • ..",. the _,., $Ut'I~a alu.'ion on the Root RiveT. 

Depth on Road 

at Centerline 

ofBridge 

~'I 

Depth on Road 

at Centerline 
of Bridge 

(feet) 
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Struct~ Identification and Selected Characteristtca 

Structure Recommended 
Typeand Desion Adequate 

Rove, Hydraulic Frequency Hydraulic 
N.me Nu_ Milsa Signifanceb !>oMs) Capae.t·l 

Dam 3.700 1.22 2S 
N. Broadmoor Road! 
Chicago & Nonh 
WesaemRailway 3.710 1.S1 IS 100 V .. 

W. County Una Road 3.115 2.11 IS 10 Vos 
Katherine Drivel 
IH43 3,120 2.76 IS 100 V .. 

Port Washington 
RoadIZedIerlana 3.125 2." IS 50 No 

Private Drive 3.730 3.39 11 

IIMeuured in miles alHwe mouth.t Uke Michigan.. 

AppendixF 

HYDROLOGIC-HYDRAULIC SUMMARY FOR STRUCTURES 
IN THE LAKE MICHIGAN DIRECT DRAINAGE AREA 

Table F-1 

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

1o-Year Recurrente Interval Flood 50-Year Recurrence Interval Flood 

Instantaneous Upstream Downstream 
Staged 

Depth at low Depth on Road Instantaneous u;::adm Downstream 
Staged 

Depth at low Depth on Road 

Pea' S_" Point in Bridge at Centerline .... Point in Bridge at Centerline 
Discharge (feet above -- _ .. e 

....... ""'Road of Bridge Discharge (f881above (feet above Backwater· Approach Road of Bridge 

(cis) NGVO) NGVD, (fOOl) ~ ... ) (feet) (ets) NGVD) NGVD) ~ ... ) !feet) ~ ... ) 
.20 614.6 810.2 ... 700 615.1 611.2 3.' 

4BO 838.2 820B 17.4 620 848.0 621.4 26.6 
4BO 648.0 645.0 3.0 720 650.8 648.0 2.8 

250 611.8 661.4 ... 350 612.9 668.1 '.2 

100 618.6 616.1 2 .• 240 681.1 6762 4.9 0.1 0.1 
13 21 

6Suuetun codes lUe liS hl/kJw .. · 1-bridge Qt' culttHf,' 2 __ m. sill, or weir; 3·drop mU(:tU,. tN .twlIl.""., drop; 4.fords. outIlIl1s. tIT inlet rx outlet structur ... HydraulicllOy si",ificllnt $VUctu,.s lUe tknoted by lin S; hydrlJUlicfllly insignificllnt structures .re denoted by lin L 

1()()..Year Recurrence Ime.".1 Flood 

Instantaneous Upstream D=~rm 
Dttpth at low 

"'ale S_" Point in Bridge 

Discharge lfeet ...... (feel above Backwater- Apptoach Road 

(ct.) NGVD) NGVDI ~OOI) (feet) 

770 815.3 61t.5 3 .• 

670 662.0 621.8 30.' 
.20 655.1 652.0 3.7 

.20 616.4 669.3 •. 1 

330 681.2 676.9 '.3 0.2 

24 

cA bridge "'SIIn MJ.qullte hydrllu/ic clJfMCity if;' wiN rernMn open durint/II flood ~ II recurrence im,ervlll equa/ to or /es$ thlln the recommended dtnign freqwncy. A bridge is hydr(JUDcIIUy ;nlldequllUJ ;fthe IIpprOllCh rOMl or bridge is overtopped by. flDod hrting II r;;urrence intervll/equill 10 or less than the re«JmI1IMKfed cksign frequ.,.cy. 

dThe Rood SIlIp lndicflted r.esents the w.ner &UrI.ce "Ntion eppnnllNteIy 60 fHl from the bridge. 

·Bmw.,., is defined .. the cMnge in st.,. from the up#TNm side 01 the hyrhu/ic 8trut:lUl'e to tint dtJwn#f'HIn side. 

Source: SEWRPC. 

Depth on Road 
at Centerline 

of Bridg. 
Cfeel) 

0.2 
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AppendixG 

HYDROLOGIC-HYDRAULIC SUMMARY FOR STRUCTURES IN THE MENOMONEE RIVER WATERSHED 

Table G-1 

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

Structure ldentifiealron and Setec1ed Characteristics 

N.me 

27th Street Vtaduct 
falkDam 
35th Street Viaduct 

Pedestrian Bridge 
IH 94 
Soo line Railroad 
W. Bluemound Road 
W.WisconBin 
Awnue/STH 1 a 

500 line Railroad 
Pedeslrian Brktge 

N. 45th Street 
Soo lina Railroad 
Stadium freewayl 
USH4' 

Private Bridge 

N.HawlayRoad 
N. Hawtey Road 

Abandoned 
Pedestrian Bridge 

N. 68th Street 
N. 70th Street 
Pedestrian Bridge 
Soo line Railroad 
Pedestrian Bridge 
W. Harmon" Avenue ..... 
Pedestrian Bridge 
Paved Ford 
N. Swan Boulevard 
Pedestrian Bridge 

W. North Avenue 

W. Burietgh Street 
limestone Ford 
N. Mayfair Roadl 
5TH 100 

Pedestrian Bridge 
PriveteBridge 
Pedestrian Bridge 

capitol Drivel 
5TH 190 

Capitol Ortvel 
STH 190 

W. Hampton Avenue 

Zoo Freeway/USH 45 
Chicago &: North 
Weslern Railway 

N. 124th Street 
Pedestrian Bridge 
W. Silver Spring 
Road/CTHW 

Chicago &. North 
Western Railway 

W.MiIIRoad 

Number 

545 
546 
660 
610 
616 
680 
684 
685 

690 
596 
600 
606 
610 

2.10 
2.22 
2.65 
3.22 
3.65 
3.71 
4.07 
4.08 

4.24 
4." 
4.45 
4.66 
4." 

615 4.88 
620 5.15 
620A 5.15 
625 5.66 

630 5.96 
635 6.10 
637 6.69 
640 6.70 
645 6.72 
645A 6.79 
646 7.23 
648 7.69 
649 7.82 
650 8.00 
655 8.32 
660 8.50 
665 9.68 
667 10.21 
670 10.67 

619 
680 
681 
685 

685 

690 
695 
100 

106 
106 
110 

120 

126 

10.70 
10.94 
11.04 
11.20 

11.20 

12.52 
12.88 
13.42 

13.52 
13.84 
14.64 

14.96 

15.98 

Structure 
Type and 
Hydraulic 

SignHicanceb 

" 2S 

" " " IS 

" " 
IS 

" IS 
IS 
IS 

" " IS 

" 
IS 
IS 

" IS 
IS 

" ., 
" 41 
IS 

" IS 
IS 
41 
IS 

" " IS 

" 
IS 

IS 
IS 
IS 

IS 

" 15 

15 

IS 

Recommended 

DeSign 

Frequen~ 

lyears) 

100 

100 

10 
100 
100 

60 

60 
10 

100 

60 

60 
60 

60 

60 

60 
100 
100 

60 

60 

100 

60 

Adequate 
Hydraulic 
CapacityC 

Ves 

Ves 

V .. 
No 
V .. 

No 

No 
V .. 

No 

No 

Ves 
Ves 

Ves 

V .. 

Ves 
Ves 
V .. 

No 

Ves 

Ve. 

Ves 

Instantaneoul 
Peak 

Discharge 
IcIs) 

9.330 
9.330 
9.130 
8,420 
8.420 
8.420 
8,420 
8.420 

1.aoo 
1.aoo 
1.BOO 
1.BOO 
7.aoo 

1.BOO 
1.BOO 
1.aoo 
1.BOO 

1.BOO 
7.730 
6.BOO 
6.BOO 
_.BOO 
_.aoo 
6.BOO 
•• BOO 
•• BOO 
•• BOO 
_.aoo 
3.480 
3.360 
3.350 
3.220 

3.220 
3.220 
3.220 
3.220 

3.220 

3.200 
2.100 
2.100 

2.100 
2.100 
2.420 

2.420 

2.420 

Upstream 
5_ 

(feet above 

HGVD) 

590.4 

597.8 

603.6 

610.1 
616.2 
617.4 

626.4 

637.7 
640 .• 

650.6 
651.1 

669.7 

675.8 
683.9 

694.0 

695.9 

697.2 

700.7 
704.9 
709.9 

711.0 

724.3 

727.0 

731.5 

10-Year Recurrence Interval Flood 

Downstream 
Stage 

(feet above 
NGVD, 

590.1 

597.6 

603.2 

608.3 
615.7 
616.8 

626.4 

637.3 
639.8 

650.5 
650.5 

669.4 

675.6 
683.9 

694.0 

695.9 

696.8 

100.6 
104.9 
109.8 

710.8 

724.3 

727.0 

731.3 

Baekwaterd 

ffeet) 

0.3 

0.2 

a.' 

1.8 
A.' 
0.6 

0.0 

A.' 
0.1 

0.1 
0.6 

o~ 

0.2 
0.0 

0.0 

0.0 

a.' 

0.1 
0.0 
0.1 

0.2 

0.0 

0.0 

0.2 

Depth allow 
Point in Bridge 
Approach Road 

(feet) 

4.9 

3.2 

Depth on Road 

al Centerline 

of Bridge 
Ifeel) 

0.1 

Instantaneous 

Pea. 
Discharge 

Idsl 

14.300 
14.300 
14.000 
12,800 
I2.BOO 
12,800 
12,800 
12.800 

11.100 
11.700 
11,700 
11.100 
11,700 

11.700 
11,700 
11,700 
11.700 

11,700 
11,600 
8.710 
8.710 
8.710 
8.710 
8.710 
8,710 
8.710 
8.710 
8.710 
4.780 
4,670 
4,670 
4,510 

4.510 
4.510 
4.510 
4,510 

4.510 

4,470 
3.790 
3,790 

3,790 
3.190 
3.290 

3.290 

3,290 

Upstream 

51_ 
ffeetabove 

NGVOI 

594.2 

600.1 

606.9 

612.6 
621.4 
622.0 

632.8 

642.3 
644.8 

653.9 
654.3 

673.7 

678.3 
685.2 

695.3 

697.0 

698.6 

102.2 
106.1 
711.2 

713.0 

725.6 

728.5 

732.6 

SO-Year Recurrence Interval Flood 

Downstream 
S_ 

'feet above 
HGVDI 

594.0 

600.6 

606.1 

610.9 
619.6 
621.6 

629.5 

640.2 ..... 
653.3 
653.9 

671.9 

678.0 
685.1 

695.3 

697.0 

697.9 

102.0 
106.1 
711.2 

712.4 

725.6 

728.5 

732.4 

Depth at Low 
Point in Bridge 

Bactwater
d 

Approach Road 
(feet) (feetl 

0.2 

0.1 

0.8 

1.1 
1.8 
0.4 

3.3 

2.1 
1.3 

0.6 
0.4 

1 .• 

o~ 

0.1 

0.0 

0.0 

0.1 

0.2 
0.0 
0.0 

0.6 

0.0 

0.0 

0.2 

2.2 

4.' 

0.1 
1.2 

0.1 

... 

4.3 

0.1 

Depth on Road Instantaneous 
at Centerline Peek 

of Bridge Discharge 
,feet) (cfs) 

1.4 

I .• 

0.0 

16.800 
16.800 
16.400 
14,900 
14.900 
14.900 
14,900 
14,900 

13.700 
13,100 
13.700 
13.700 
13.100 

13,700 
13.700 
13.100 
13.700 

13,700 
13,600 
10.200 
10,200 
10.200 
10,200 
10,200 
10.200 
10.200 
10.200 
10.200 
usa 
5.290 
5,290 
5,130 

5,130 
5.130 
5.130 
5.130 

5.130 

5.070 
4,290 
4.290 

4.290 
4.290 
3.670 

3,670 

3,670 

100-Year Recurrence Inlerval Flood 

Upstream 

Siege 
ffeet above 

HOVO) 

595.7 

602.9 

608.4 

613.7 
623.0 
623.8 

634.7 

643.5 
645.5 

655.8 
656.1 

675.2 

679.5 
685.7 

695.8 

697.4 

699.3 

702.8 
106.6 
711.8 

713.7 

726.1 

729.1 

733.2 

Downstream 

Soage 
~.., ..... 

NGVD) 

595.5 

602.0 

607.5 

612.1 
621.3 
623.4 

631.0 

641.5 
644.' 

664.6 
655.8 

672.9 

679.1 
685.6 

695.8 

697.4 

698.4 

702.6 
106 .• 

711.7 

713.0 

726.1 

729.1 

732.8 

Depthst Low 
Point In Bndge 

8ackwat ... d Approach Road 

(feet) 'feet) 

0.2 

a .• 

0.9 

1 .• 
1.1 
A.' 

3.1 

2.0 
1.0 

1.2 
0.3 

2~ 

A.' 
0.1 

0.0 

aD 

0.9 

0.2 
0.0 
0.1 

0.1 

0.0 

0.0 

0.4 

3 .• 

6.3 

1.3 
1.9 

2.0 

10.4 

4.1 

0.8 

DfJpth on Road 
atCentarlin&' 

of Bridge 
(feet) 

3.0 

1.1 

0.0 

22 

0.1 



Structure Identification and $eJected CharactertSta 

Name 

W. Appleton Avenue/ 
STH 176 

W. Good Hope Road 
Private Bndge 

Private Bridge 

Privata Bridge 

Private Bridge 

Privet. Bridge 
Private Bridge 

Private Bridge 
Private Bridge 

UltyRoad 
Pedestrian Bridge 
Pedeltrian Bridge 
Pilgrim Road 
Arthur Avenue 
Umeslone Drop 
PedH1rian Bridge 

Main StreellSTH 74 
Menomonee Falls Dam 
RooseweItDrIYe 
PrivateSridge 

CoumvUne 
Road/CTH Q 

Footbridge 

PrivateBrklge 
STH41 and 45 
Footbridge 

Ulaelane 
Mequon Road 
Rlverlal\8 _ ...... 
Footbridge -' ... Private Drive 

Footbridge 

Soo Une Railroad 
ffeiatadtFtoad 
STH 145 

Number 

730 16.56 

135 17.30 
140 18.18 
741 18.37 
145 18.61 
150 18.89 
156 18.72 
760 18.71 
766 18.81 
170 18.91 
780 19.70 
185 20.17 
790 20.71 
195 21.09 
800 21.44 
804 21.11 
805 21.78 
810 21.81 
815 21.89 
820 22.07 
840 22.68 
945 23.43 

841 23.51 
860 24.28 
856 24.80 
857 24.81 
860 25.23 
886 25.89 
870 25.94 
811 26.96 
872 26.31 
813 26.47 
874 26.53 
874A 26.81 
875 26.88 
880 21.13 
886 27.25 

Structure 
Type and 
Hydraulic 

Sign,ficanceb 

IS 

IS 
11 
11 
11 

11 
11 
11 
11 
IS 
11 
11 
IS 
IS 
3S 
11 
IS 

'S 
IS 
IS 
IS 

11 
IS 
IS 
11 
IS 
IS 
IS 
11 
11 
11 
IS 
11 
IS 
IS 
IS 

Recommended 

D.lfon 
Frequency 

(years, 

50 

50 

50 

50 
10 

50 

10 

50 

100 

10 
50 
10 

100 
50 
50 

8M.suTed '" mit..IIbo'I. confluenctl with the MiIweuk .. Rw.r. 

Adequate 
Hydraulic 

Capadtl 

v .. 

v .. 

v .. 

v •• 
V .. 

v .. 

v •• 

No 

No 

No 
V .. 
Yes 

Y .. 
V .. 
Yes 

Instantaneous 

Peak 

Discharge 

Icfs' 

2.420 

2.420 
2,420 
2.420 
2.420 
2.420 
2.420 
2,420 
2.420 
2.420 
2.420 
2.420 

900 
900 
900 
900 
900 
900 
730 
730 
730 
700 

700 
700 
890 
890 
500 
500 
500 
500 
500 
500 
500 
500 
500 
330 
330 

Upstream 
SI", 

'feet above 
NGVO) 

735.3 

738.8 

760.6 

762.1 
771.1 
799.1 

816.9 
834.' 
834.9 
840.' 
841.2 

842.1 
843.0 

843.9 
845.1 
845.4 

841.1 

847.3 
848.4 
848.6 

Table G-1 (continued) 

IQ·Ye.' Recurrence Interval Flood 

Downstream 
Sl ... 

(feet above 
NGVD, 

136.3 

138.6 

760.6 

761.8 
170·9 
790.1 

815.9 
811.3 
834.8 
840.0 
841.0 

842.0 
842.4 

843.8 
845.0 
845,4 

848.1 

841,2 
848.3 
848.6 

Depth at Low 
Point in Br!dge 

8ac:kwat ... d Approach Road 
(feel) (feet' 

0.0 

0.' 

0.0 

0.3 
0.' 
8.4 

0.0 
18.9 
0.1 
0.' 
0.' 

0.1 
0.6 

0.1 
0.1 
OD 

1.0 

0.1 
0.1 
0.0 

0.6 

'.1 

0.2 

1.7 

Depth on Road 
at Centerline 

of Bridge 

(feel' 

0.3 

0.5 

Instantaneous .... 
Discharge 

(d$) 

3,290 

3,290 
3,290 
3,290 
3,290 
3,290 
3,290 
3.290 
3,290 
3,290 
3,290 
3,290 
1,220 
1,220 
1,220 
1,220 
1,220 
1,220 
1.040 
1.040 
1.040 
1.000 

1.000 
1.000 
1.110 
1,110 

680 
680 
680 
680 
680 
680 
680 
680 
680 
490 
490 

736.3 

740.0 

151.8 

762.8 
712.0 
799.7 

818.B 
835.0 
835.1 
641.4 
842.8 

843.4 
844.5 

645.4 
845.9 
845.1 

647.3 

841.7 
849.3 
849.6 

5O-Yeat Recurrerw:e InterVal Flood 

Downstream 
Siage 

Ifeet above 
NGVD, 

138.3 

139.4 

151.5 

182.3 
711.8 
791.0 

818.8 
818.1 
835.6 
841.2 
842.2 

843.4 
843.5 

645.4 
846.8 
846.0 

647D 

847.6 
649.1 
949.6 

Depth at low 
Point in Bridge 

Backw8t8(d Approach Road 

(teet) Ifeet, 

0.0 

0.6 

0.3 

'0.6 
0.' 
8.7 

0.0 
18.9 
0.1 
0.' 
0.6 

0.0 
1.0 

0.0 
0.1 
0.1 

0.3 

0.' 
0.' 
0.0 

1.8 
0.' 

3.4 

1.7 

1.9 

bStTuctura t:adtI is 8sloI/Dws: , -bridge IX ~uIvert; 2·d6m, .illor weiI'; 3-drop .tructw. tIT TUltuTIIf chennfi drop.' "-lords. out/aU .. or inlet Dr oulle' .tructUT." HydrlluliclIlI't .ignHiclHlt struc1UT.S aTa denot" by S; hrdraulicaIIr insignificant $tTuctUT~' Bra denDtttd by lin l 

Depth on Road 
8t Centerline 

of Bridge 
(feer) 

1.6 

0.7 

Instantaneous .... 
Discharge 

Ids) 

3,810 

3,670 
3,810 
3.670 
3,670 
3,610 
3.670 
3.670 
3,670 
3.670 
3.670 
3,670 
... 60 
1.360 
1.360 
1.360 
1,360 
1.360 
1.180 
1,180 
1.180 
1,140 

1,140 
1,140 
1,220 
1.220 

790 
790 
790 
790 
790 
790 
790 
790 
790 
560 
560 

100000Year Recunence Im.",.1 Flood 

Upstream 
S,. .. 

Cfeet above 
NGVOI 

736.8 

140.4 

752.3 

763.0 
712.2 
199.9 

818.0 
835.3 
836.0 
841.9 
843.6 

844.0 
845.4 

845.4 
846.0 
846.1 

841.1 

848.0 
849.8 
850.1 

Downstream 
S_ 

~ ........ 
NGVO) 

136.1 

139.1 

751.9 

162.5 
111.9 
191.2 

817.9 
818.4 
835.8 
841.7 
842.1 

844.0 
844.1 

845.4 
845.9 
848.2 

847.5 

841.8 
849.5 
850.1 

o.pth at Low 
Point in Bridge 

8ackWlllerd Approach Road 
!f_t) (feet) 

0.1 

0.7 

0.4 

0.5 
0.3 
87 

0.1 
16.9 
0.' 
0.' 
0.8 

0.0 
1.3 

0.0 
0.1 
0.5 

0.' 

0.' 
0.3 
0.0 

'.3 
0.9 

4.0 
04 

1.7 

'.3 

c A 6ridp has lin u."uat. hrdraulic~;" if it will T.",.;n"".,. durin, II flood hili/inti_ T.currenctl UttttTVlIl.qua' to OT las. than tha TecDmmamkd de.ign fT.quancy. A bridga is h'lf/rllulicllily inIIdaqullta iI"'-IfJpT06th Toad Dr bridge is o.,.,.t~d by _ ftoDd hll";", II TtlCUTTanca int~T'IIII aqual 1o IX I.s. Ihllfl tha TecDfrllneTll/ad .sign fTequllncy. 

dBIldWllttN is dalinlld In u.. change itt u.. stage from tha UpSlTHm side oItha hydrllUlit: ,"uctUTII 10 IIut down,"a.", sUk. 

Sourca: SEWRPC. 

Depth on Road 
81 Cenlerlme 

otendge 
Ifeel) 

,., 
0.1 

1.1 



Table G-2 

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

Structure Identification and Selected Characteristics 

Name 

27th Street Viaduct 
Fal<oam 
35th Street Viaduct 
Pedestrian Bridge 

IH 94 
Soo Une Railroad 

W. Bluemound Road 

W.WisconSin 
Avenue/STH 18 

Soo Une Railroad 
Pedestrian Bridge 

N. 4511'1 Street 

Soo Une Railroad 
Stadium Freewayl 

USH41 
Private Bridge 

N. Hawley Road 
N. Hawley Road 
Abo ... ned 
Pedestrian Bridge 

N. 68th Street 

N.7OthStreet 

Pedestrian Bridge 

Soo Une Ra"road 
Pedes1rian Bridge 

W. Harmonee Avenue 

"". 
Pedestrian Bridge 

Paved Ford 

N. Swan Boulevard 
Pedestrian Ikidge 

W. North Avenue 
W. BUrleigh Street 

Limestone Ford 
N. Mevfak Road/ 
STH 100 

Pede$trian Bridge 
Private Bridge 

Pedestrian Bridge 

capitol Drivel 

STH 190 
caphol Drivel 

STH 190 
W. Hampton Avenue 
Zoo Freeway lUSH 45 
Chicago & North 
Western RaUway 

N.124thStreet 
Pedestrian Br. 

W. Silver Spring 
Road/CTHVV 

Chicago & North 

West.,n Railway 
W. Mill Road 

Numbef' 

545 
546 
660 
570 
575 
680 
584 
586 

690 
5.5 
600 
605 
610 

2.10 
2.22 
2.65 
3.22 
3.65 
3.71 
4.07 
4.08 

4.24 
4.43 
4.46 
4.56 
4.63 

615 4.88 
620 5.15 
820A 5.15 
625 5.66 

630 5.96 
635 6.10 
637 6.69 
640 6.70 
645 6.72 
645A 6.79 
646 7.23 
648 7.69 
649 7.82 
650 8.00 
656 8.32 
660 8.50 
665 9.68 
667 10.21 
870 '0.67 

67. 
680 
681 
685 

685 

10.70 
10.94 
11.04 
11.20 

11.20 

690 12.52 
695 12.88 
700 13.42 

705 13.52 
706 13.84 
710 14.64 

720 14.96 

725 15.98 

Structure 
Type and 
Hydraulic 

Significance b 

11 
2S 
11 
11 
11 
lS 
11 
11 

lS 
11 
lS 
lS 
lS 

11 
11 
lS 
11 

lS 
lS 
11 
lS 
lS 
11 
41 
11 
41 
lS 
11 
lS 
lS 
41 
lS 

11 
11 
lS 
11 

lS 

lS 
lS 
lS 

lS 
11 
lS 

lS 

lS 

Recommended 
Design Adequate 

Frequency Hydraulic 
lyears) capacity C 

100 

100 

10 
100 
100 

60 

60 
10 

100 

60 

60 
60 

60 

60 

60 
100 
100 

60 

60 

100 

50 

Yeo 

Y .. 

Y .. 
N. 
Y .. 

Ye. 

Y .. 
Y .. 

N. 

N. 

Yos 
Yes 

Y .. 

Y .. 

Yes 
Y .. 

Yes 

N. 

Ye. 

Yes 

Ye. 

Instantaneous UpS1ream 
Peak Stage 

Discharge 'feet above 
1m) NGVO) 

9,330 
9,330 
9,130 
8.420 
8,510 
8,510 
8,510 
8,510 

7.900 
7.900 
7,900 
7,900 
7,900 

7,900 
7,900 
7,900 
7,900 

7,900 
7,900 
5,600 
5,600 
6,600 
6,600 
.,600 
.,600 
.,600 
6,600 
6,600 
3.480 
3.360 
3.350 
3.220 

3.220 
3.220 
3,220 
3,220 

3,220 

3,200 
2,700 
2,700 

2,700 
2,700 
2.420 

2,420 

2.420 

590.4 

591.8 

603.7 

610.2 
614.4 
616.0 

622.9 

633.8 
636.2 

650.4 
851.0 

669.7 

676.8 
683 .• 

894.0 

696.9 

897.2 

700.7 
704 .• 
709 .• 

711.0 

124.3 

727.0 

731.5 

10-Year Recurrence Interval Flood 

Downstream 
Siage 

('eetabove 
NGVOI 

690.1 

591.7 

603.3 

608.4 
613.3 
616.5 

622.7 

633.8 
636.9 

660.4 
650.4 

669.4 

675.6 
683 .• 

894.0 

695.9 

696.8 

700.6 
704 .• 
709.8 

710.8 

724.3 

727.0 

731.3 

Depth 8t low 
Point in Bridge 

Backwater d Approach Road 

(feet! (feet} 

0.3 

0.1 

0.4 

1.6 
1.1 
0.6 

0.2 

0.0 
0.3 

0.0 
0.6 

0.3 

0.2 
0.0 

0.0 

0.0 

0.4 

0.1 
0.0 
0.1 

0.2 

0.0 

0.0 

0.2 

4 .• 

3.2 

Depth on Road 

81 Centet'line 

of Brtdge 
l'eet) 

0.7 

Instantaneous Upstream 
Peak Stage 

Discharge Ifeet above 
Icls) NGVO) 

14.300 
14,300 
14,000 
12,800 
12,900 
12,900 
12,900 
12,900 

11.900 
11.900 
11.900 
11,900 
11.900 

11,900 
11,900 
11,900 
11.900 

11,900 
11,900 
8,710 
8,710 
8,710 
8,710 
8,710 
8,710 
8,710 
8.710 
8,710 
4,780 
4.670 
4,670 
4,510 

4,510 
4,610 
4,510 
4,510 

4.510 

4,470 
3,790 
3,790 

3,790 
3.790 
3,290 

3,290 

3,290 

594.2 

600.8 

607.0 

612.5 
618.9 
620.6 

626.5 

638.1 
640.1 

653.7 
654.1 

673.7 

678.3 
685.2 

696.3 

697.0 

.... 6 

702.2 
706.1 
711.2 

713.0 

725.6 

728.5 

732.6 

SO-Year Recurrence Interval Flood 

Downstream 
Slage 

,feet above 
NGVO) 

594,0 

600.6 

606.4 

611.2 
616.6 
620.0 

626.4 

637.6 
639.7 

653.2 
653.7 

671.9 

678.0 
685.1 

695.3 

697.0 

697.9 

702.0 
706.1 
711.2 

• 712.4 

725.6 

728.5 

732.4 

-" .. Low 
Point in Bridge 

Backwater d Approach Road 

'feet) (feet) 

0.2 

0.2 

0.6 

1.3 
2.3 
0.8 

0.1 

0.' 
0.' 

0.5 
0.4 

1.8 

0.3 
0.1 

0.0 

0.0 

0.7 

0.2 
0.0 
0.0 

0.6 

0.0 

0.0 

0.2 

4.3 

0.1 

Depth on Road 

at Centerline 
of StSdge 

Ifeet) 

1.8 

0.0 

lOO-Year ReclM'rence Interval Fk»d 

Instantaneous Upstream 
.... S_ 

Discharge ,feet above 
(cfs) NGVD) 

16.900 
16,800 
16,400 
15.100 
15,100 
16.100 
15.100 
15.100 

14.000 
14.000 
14.000 
14.000 
14.000 

14,000 
14,000 
14,000 
14.000 

14.000 
14.000 
10.200 
10.200 
10.200 
10.200 
10.200 
10,200 
10,200 
10,200 
10.200 

6,390 
5,290 
5.290 
5,130 

5.130 
5.130 
5,130 
5.130 

5,130 

5,070 
4.290 
4.290 

4,290 
4.290 
3,670 

3,670 

3,670 

595.7 

603.0 

608.7 

613.6 
621.6 
622.5 

628.1 

540.6 
842.4 

655.6 
656.0 

675.2 

679.5 
685.7 

695.8 

697.4 

699.3 

702.8 
706.6 
711.8 

713.7 

726.1 

729.1 

733.2 

Downstream 
S_ 

(feet above 
NGVO) 

696.5 

602.1 

608.0 

612.7 
619.2 
622.0 

628.1 

639.4 
641.7 

664.4 
655.6 

672.9 

679.1 
685.6 

695.8 

697.4 

698.4 

702.6 
706.6 
711.7 

713.0 

726.1 

729.1 

732.8 

Depth at Low 
Point in Bndge 

Backwater d Approach Road 
(feet) (feet) 

0.2 

0 .• 

0.7 

0 .• 
2.4 
0.6 

0.0 

1.2 
0.7 

1.2 
0.4 

2.3 

0.4 
0.1 

0.0 

0.0 

0 .• 

0.2 
0.0 
0.1 

0.7 

0.0 

0.0 

0.4 

2.4 

1.8 

10.4 

4.7 

0.8 

Depth on Road 
al Cen!fIIUne 

of Bndge 
(ieet) 

1.6 

0.0 

2.2 

0.7 



~ o 

Structure IdenUfication and SfNed~ CharacteristICS 

Name 

W. Appleton Avenue/ 
STH 175 

W. Good Hope Road 
Private Bridge 
Private Bridge 

Private Bridge 
Private Bridge 
Private aridge 
Prwate Bridge 

PrivateSridge 
PtwateBridge 
UllyRoad 
PedeIIrtan 8riidge 

Pedestrian Bridge 
PHgrimRoad 

Arthur Avenue 

LimesIone Drop 
Pedestrian aridge 
Main S1reet/STH 74 

Menomonee Falls Dam 
Rootevell Drive 
Private Bridge 

CounlyUne 
Road/CTHQ 

Footbridge 
Prtvat. Bridge 

STH418nd45 
Footbridge 

Ulaclane 
Mequon Road 
RiYerLane -' ... ......... 
Footbridge 
Privet. Drive 

Footbridge 

I 
Soo Una Railroad 
Fteil1adtRoad 
5TH 145 

Number 

730 16.66 

735 11.30 
740 lB.18 
741 lB.37 
745 18.61 
760 18.69 
755 18.12 
760 18.77 
765 18.81 
110 18.91 
780 19.70 
785 20.17 
790 20.77 
795 21.09 
800 21.44 
804 21.71 
805 21.78 
810 21.81 
815 21.89 
820 22.01 
840 22.68 
845 23.43 

847 23.51 
850 24.28 
855 24.80 
857 24.87 
860 26.23 
866 26.89 
870 26.94 
871 26.96 
811 16.31 
873 26.47 
874 26.63 
874A 26.81 
875 26.88 
880 27.13 
885 27.25 

Struclure 
Type and 

Hydraulic 

Significance
b 

•• 
.s 

" " " " " " " " .s 

" " •• •• 3. 

" •• 2. 
•• 
'S 
'S 

" 'S 

•• 
" • s 
'S 

•• 
" " " 'S 

" .s 
•• •• 

Recommended 

Design 

Frequency 

(vears) 

60 

60 

60 

60 
.0 

60 

.0 

60 

• 00 

.0 
60 
.0 

.00 
60 
60 

(lMH6urMi in mile • ."".,. eonnu.nt:. with the MilwtwA .. Rirler, 

Adequate 

Hydraulic 
CapacityC 

v .. 

v .. 

Ves 

Vee 
Veo 

V .. 

V •• 

No 

V .. 

V •• 

V .. 

Ves 

Vee 
V •• 

Instantaneous 
Peak 

Discharge 

fds' 

2.420 

2.420 
2,420 
2,420 
2,420 
2,420 
2,420 
2,420 
2,420 
2,420 
2,420 
2,420 

900 
900 
900 
900 
900 
900 
730 
730 
730 
100 

100 
100 
890 
890 
600 
600 
600 
600 
600 
600 
600 
600 
600 
330 
330 

Upstream 

Stage 
(feet above 

NGVD) 

735.3 

738.8 

750.6 

762.1 
711.1 
799.1 

815.9 
834.2 
834.8 
838.2 
840.2 

841.9 
842.8 

843.7 
845.1 
845.4 

847.1 

847.3 
848.4 
848.8 

Table G-2 (continued) 

lO·Year Recurrent. Interval Flood 

Downslream 

Stage 
(feet above 

NGVDJ 

735.3 

138.6 

750.6 

761.8 
170.9 
790.7 

815.9 
817.3 
"'.7 
838.2 
840.0 

841.6 
842.2 

843.7 
846.0 
846 .. 

846.' 

847.2 
848.3 
848.6 

Depth at low 
Point in Bridge 

Saclwaterd Approach Road 
(feet) (feet) 

0.0 

0.2 

0.0 

0.3 
0.2 
8.4 

0.0 
16.9 

0.' 
0.0 
0.2 

0.3 
0.6 

0.0 
0 .• 
0 .• 

'.0 

0 .• 
0 .• 
0.0 

'.9 

1.7 

Depth on Road 
at Centerline 

ofBttclge 

(f881) 

0 .• 

0.' 

Instantaneous Upstream 

Peak Stage 

Discharge (feet above 

(ds) NGVD) 

3,290 

3,290 
3,290 
3.290 
3,290 
3,290 
3,290 
3,290 
3,290 
3.290 
3,290 
3,290 
1.220 
1.220 
1,220 
1.220 
1,220 
1.220 

'.040 '.040 
'.040 
'.000 

•. 000 
'.000 
1.110 
1,110 

680 
680 
680 
680 
680 
680 
680 
680 
680 
490 
490 

736.3 

740,0 

751.8 

762.8 
772.0 
799.7 

816.8 
835.0 
835.6 
839.3 
841.5 

842.6 
843.9 

846.0 
845.7 
....0 

847.3 

847.7 
8493 
849.6 

5O·Year Recurrence Inlerval Ftood 

Downstream ..... 
(feet above 

NGVO) 

736.3 

739,4 

751.5 

762.3 
771.8 
791.0 

816.8 
818.1 
835.5 
8393 
841.0 

842.6 
842.8 

..... 
845.6 
845.9 

846.9 

847.5 
849.1 
849.6 

Depth allow 
Point in Btidge 

Backwater d ApPloach Road 
Cfeet) (feet) 

0.0 

0.6 

0.3 

0.' 
0.2 
8.7 

0.0 
16.9 

0.' 
0.0 
0.6 

0.0 ... 
0 .• 
0 .• 
0 .• 

0.4 

0.2 
0.2 
0.0 

2 .• 

•. 3 

1.9 

bStrlJttlJM t:ode is In fDI/oW8.' 1.",...« t:uI!!ert.. 2·d6m, sill or Wltir; 3-drop structure or ",'ur(ll dr(lMfll drop: 4·f", .. DUti(lI/s. or inlet Dr outlet .tn#ture8. Hyt/rltUliully,;gnHic(IfII structure. are fknoted by S; hrc/rauliullr in'ignHicllnt structure$ are denoted by art I. 

Deplh on Road 
at Cenlerline 

of Bridge 

(feel) 

0.8 

0.7 

lOO·Year Recurrence Interval Flood 

Instantaneous Upatream 

Peak Siage 
Dischatgfl (feet above 

(ds) NGVDI 

3.670 

3.670 
3.670 
3,670 
3,670 
3,670 
3.670 
3.870 
3,870 
3.870 
3,670 
3.870 

'.360 
1,360 
..360 
•• 360 
•• 360 
1,360 
1,180 
1,180 
1.180 
1.140 

1,140 
1,140 
1.220 
•• 220 

790 
790 
790 
790 
790 
790 
790 
790 
790 
660 
660 

736.8 

140.4 

752.3 

763.0 
772.2 
799.9 

818.0 
835.3 
836,0 
839.7 
842.2 

843 .• 
845,2 

846.3 
.... 0 
846.7 

847.7 

848.0 
849,8 
850,1 

Downstream .. -
~ ... -

NGVDI 

736.7 

739.7 

751.9 

762.5 
771.9 
791.2 

817,9 
818.4 
835.B 
839.1 
841.4 

843.' 
8433 

845.2 
845.' 
846.' 

847.5 

847.8 

"'.6 
850.1 

Depth at Low 

Poinl in Bridge 
Backwatetd Approach Road 

(feet) (feet) 

0.' 

0.7 

0.4 

0.' 
0.' 
8.7 

0.' 
16.9 
0.2 
0.0 
0.8 

0.0 
1.9 

0.' 
0.1 
0.6 

0.2 

0.2 

0.' 
0.0 

0.' 

•.. 
02 

1.6 

2.' 

t: A bridge M • ." (It/equ(lflf hydr-.,fic t:1I/Mt:ify H;, w;1I r."yin open during (llIood~ing II returrem:e in,.,.,el equIII to or Ie" thBn the recommended design frequency. A bridge'" hydrau/ic(ll/y inlld.qullt. Hth. ~ road IN hr. is overtopped by • flood hlWing (I rer:urrenu in,.,.,,,, IHIUIII to IN IH. thBn the rHtJlnmMlded de,ign IrfllUency. 

dS.uw.rer is defined •• thfl t:hIInge in the 'tllgelrom ,lui up8ITHm side 0/ th. hydrllUlit: structure to "'e down."Hm side. 

Source: SEWRPC 

Depth on Road 
at Centerline 

of B,idge 

Ifeetl 

1.3 

1.1 



Table G-3 

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

S1ructure Identification and Selected Characteristics 

Name 

Stadium Freeway 

Oullet/USH 41 
Stadium Freeway 

Inlet lUSH 41 
Soo Una Railroad 

Tunnel Outlet 
Tunnel Inlet 
Drop Structure 
VA Cante, 
Tunnel Outlet 

VA Center 

Tunnel In' .. 
Pedestrian Bridge 

Pedestrian Bridge 

StOfm Sewer Outfall 

Number 

2005 0.00 

2005 0.26 

2010 
2010A 

2010A 

2011 

2012 

0.265 
0.33 
0.44 
0.48 
0.635 

2012 0.916 

2033 0.936 
2034 1.00 
2035 1.095 

Structure 
Type.nd 

Hydraulic 
Sionificanceb 

4S 

4S 

IS 
4S 
4S 
3S 
4S 

4S 

11 
11 
41 

Recommended lns1anlaneous Upstream 
Design Adequate Peak Stage 

Frequency Hydraulic Discharge (feet above 
(years' Capacity C Cds) NGVO) 

100 No 

100 No 

100 Y •• 

830 

780 

790 
640 
640 
630 
610 

440 

440 
440 
440 

602.2 

610.1 

612.6 

612.6 

629.8 

II Musurttd in miks 1Ibov~ eonfluence with thtI Men~ Rw.r. 

lO·Year Recurrence Interval Flood 

Downstream 
Stage 

(fe81 above 
NGVOI 

602.2 

610.2 

612.6 

617.0 

649.8 

Depth at Low 
Point in Bridge 

Backwatetd Appfoach Road 
(feet) (feet) 

7.9 

0.0 

Depth on Road 

at Centerline 

of8rid(Je 
(feet) 

Instantaneous Upstream 

Peak Stage 

Discharge (feet above 

(ds) NGVD) 

1,070 

990 

1.020 
810 
810 
790 
760 

640 

640 
640 
640 

609.8 

611.8 

614.2 

614.2 

630.3 

60· Year Recurrence Interval Flood 

Downstream 

Stage 

(feel above 

NGVO) 

609.8 
612.0 

614.2 

617.5 

650.3 

Depth at low 
Point in Bridge 

8ackwater d Approach Road 

'feet) (feet. 

2.0 

0.0 

Depth on Road 
at Centerline 

of Bridge 

,'eel) 

bStruetur~ cotJ. is liS follows: , -bridge or culv«t; 2-d6m,. 'sill or wtlir; 3-drop structure M ,.."..1 ~I drop; 4-fonJs. oud.us. til inlet DT oul/~t structure •. HydrlWlitullly signifieR stnatures Me dtmoted by en $; hydrllUliclllly insignifielMt struetures lire denoted by lin I. 

lOO-Year Recurrence Interval Flood 

Instantaneous Upstream 
Peak Stage 

Discharge 'feet above 
(ds, NGVO) 

1,160 

1,080 

1,120 

880 
880 
650 
820 

680 

580 
580 
580 

610.2 

612.0 

614.6 

614.6 

630.5 

Downtt,eam 
SI ... 

(feet above 
NGVO) 

810,2 
612.2 

614.6 
817.6 

650.5 

De9th allow 
POlnl in Bridge 

a.ckwalerd Approach Ro8d 
Iteet, (feetl 

1.8 

0.0 

c A bridge hu lin at/equllte hydraulk upHity if it wiD remain open during. flood luwing. ,M:ummce int.,..,,,, equal tD or less than the recommended .sign frequency. A hridg~ is hydTlwliclll/y inllchtquate if the apfNOlJt:h rDMI Dr bridge is twertopped by II flood hllving. r«:urrenee intlH'Val equallD (J(' Ie.s than the ret:OmlJH!ndH de.ign frequency. 

dSdwlJI., is dtt/ined a. tha t:hangtl in the st. from the upstr..", skk ofdle hydrlWlic nTueture to the downstream side. 

eThilllood stllP indit:tlred represenu the WIller ItHfIlf:ll elevation on tIut Menomonee River. 

Source: SfWRPC. 

Table G-4 

HYDROLOGIC-HYDRAULIC SUMMARY-WOODS CREEK: YEAR 2000 PLANNED LAND USE AND PLANNED CHANNel CONDITIONS 

StruClureldentifiCation and Sektcted Characteristics 

Name 

Stadium Freeway 

Outlei/USH 41 

Stadium Freeway 

InlellUSH 41 

Soo Une Railroad 

Tunnel OUllet 

Tunnel Inlet 

Drop$tructure 

VA Center 

Tunnel Outlet 

VA Center 

Tunnellnlel 

Pedestrian Bridge 
Pedestrlan Bridge 

Storm Sewer Outfall 

Number 

2005 0.00 

2005 0.25 

2010 0.265 

2010A 0.33 
201QA 0.44 
2011 0.48 
2012 0.835 

2012 0.916 

2033 0.936 
2034 1.00 
2035 1.()95 

Structure 
Type and 

Hydraulic 

Significanceb 

4S 

4S 

IS 
4S 
4S 
3S 
4S 

4S 

11 
11 
41 

Recommended 

Deaign Adequate 

Frequancy Hydraulic 
(years) Capacity c 

100 Y .. 

100 Yes 

100 Yea 

"MNSured in miles lIbove etmfluenu with tINt Menomonee RWIIf. 

Instantaneous 

Peak 

Discharge 

lets) 

790 

790 
640 
640 
630 
610 

440 

440 
440 
440 

Upstream 

S_ 
~ ........ 

NGVD) 

698.2 

803.1 

611.6 

611.6 

629.8 

10-Year Recurrence Int$'Val Flood 

Downstream 

S .... 
lfeetabove 

NGVO) 

592.5f 

598.2 

803.9 

611.6 

617.0 

649.8 

Badtweter
d 

(feet) 

4.9 

Depth at Low 
Point in Bridge 

Approach Road 

Ifeel) 

Depth on Road Instantaneous 

at Centerline Peak 

of Ikidge Discharge 

(feet) Ids) 

1.020 

1,020 

810 
810 
790 
780 

640 

640 
640 
640 

Upstream 
S_ 

(feetabow 
NGVD) 

599.1 

605.7 

612.8 

612.8 

630.3 

SO-Year Recurrence Interval Flood 

Downstream 

Stage , ......... 
NGVD) 

596.0
f 

599.1 

699.1 
606.1 

612.8 
617.5 

660.3 

Depth at low 
Point in Bridge 

Batkwaterd Approach Road 
{feet) (feet) 

6.6 

0.0 

Depth on Road 

at Centerline 

of Bridge 
(feet) 

bStrueture code is.s follows: , -hr. til culvert; 2-dem. .illor weit; 3·drop struerure IN nlltur.1 dllMIJel drop; 4·fon/s. oulf.n.. til inlet (J(' outlet .truerur~s. Hydreul;ealfy SignifieR struerur~s 1If~ denoted by lIfJ S; hydflWliclll/r insignificlMt structures are denoted by lin I. 

Instantaneous 

Discharge 
(ds) 

1,120 

1.120 
880 
880 
850 
820 

580 

580 
580 
580 

l00-Year Recurrence Interval Flood 

Upstream 

SI_ 
(feet above 

NGVO) 

599.6 

607.0 

613.2 
613.2 

630.5 

Downstream 

Stage 

(feet above 
NGVO) 

591.4
f 

599.6 
607.4 

613.2 

617.6 

650.5 

Depth at Low 

Point In Bridge 
8adtwaIer d Approach Road 

(feet) Ifeet) 

7.4 

0.0 

c A bridg. hils lin IIIkqullr. hydrlWlit: cll{Hlt:ity if it wiN remain open during II flood hIIving /I recurrent:e inr.",III equal to or I ... than th. rtJt:ommended design frequ8nt:'(. A bridgft is hydraulic/lily inIIdequate if the IIppr(JlIdI rlJll(/ Dr bridge is overropped by a flood hllving. recummce inrervlll fHlUIII to or hiss rhlM rhe rllCommended design frequency. 

dSllc.warer is defined.s the chllnge in the stllfllJ from the upstream .,·de of lhe hydrlWlit: structure to the dtJwnstrHm side. 

eOf this tota/, 480 cfs would be ctmIfIIYIHI by the /KOPOsed re/m culvert 

fThe flood st.,. indicated r.prestmU the ..... ,.,. .urfllCe elevlltion on the MenDtrJIIIIH River. 

9 gOI this rotll/' 630 cis woufd be c~ by the proposed rllliet eulvtNt. 

h Of this tot.l. 520 ds would be CfltWllyed by the proposfHI reW cuNtNt. 

Source: SEWRPC. 

Depth on Road 
atCent ... hne 

of artdge 
(feet) 

Depth on Road 

atCemerline 

of Bridge 

~"'J 



Table G-5 

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

Structure IdentffUtion and Selected Characteristics 

N,,,,,, 

Honey Cree« Parkway 
Portland Avenue 

Honey Cleek Parkway 

W. Wisconsin Avenue 
Honey Creek Parkway 
W. Bluemound Road 

Honey Creek Parkwey 
Drop Structure 
Drop StruClute 

Drop Structure 
S. 84th Street 
East·WesI F1eeway 

Tunnet OUiIet/IH 94 
W. Arthur Avenue 
Tunnel Inlet 

PfldestrianBridge 
W. Beloit Road 
S. 76th Streel 
W. Oklahoma Avenue 

S.72ndSlree1 
Drop Structure 

Drop Structur. 
W. Morgan Avenue 
S. 68th Street 
W. Howard Avenue 
Tunnel Outlet 

W. Forest Home 
Avenue Tunnel Inlet 

Number 

950 0.17 
955 0.50 
960 0.61 
965 0.91 
970 1.10 
975 1.22 
980 1.39 
982 1.44 
983 1.62 
984 1.81 
985 1.83 
990 1.99 

1080 4.32 

1086 4.57 
1090 4.68 
1095 6.11 
1100 5.27 
1106 5.51 
1112 5.69 
1114 5.94 
1115 5.96 
1120 6.18 
1125 6.64 

1130 6.56 

S.6OthStreet 1135 7.06 
W. CokI Spring Road 1140 1.19 
Airport Freeway/iH 894 1145 7.63 
Dam 1146 7.56 
W.laytonAvenuel 1150 1.80 
CTHY 

Privata Or," 
W. Loomis Road/ 
STH3. 

1152 8.11 
1166 8.63 

Ok! Loomis Road 8.-idge 1157 8.65 

Stfueture 
Type and 
Hydraulic 

Significanceb 

IS 
IS 
IS 
IS 
IS 
IS 
IS 
3S 
3S 
3S 
IS 
IS 

4S 

11 
IS 
IS 
IS 
IS 
3S 
3S 
IS 
IS 
IS 

IS 

IS 
IS 
IS 
2S 
IS 

IS 
IS 

IS 

Recommended 

Design Adequate 
Frequency Hydraulic 

(yeatS) CapacityC 

10 
10 
10 
50 
10 
50 
10 

50 

50 
50 
50 
10 

50 
50 
50 

50 

50 
.0 

100 

50 

50 

No 
Yes 

Yes 

No 
Y .. 
Yes 

Yes 

Y .. 

Y .. 
Yes 

Y .. 
Y .. 

Yos 
Y .. 
Yes 

Yos 

Yes 

Yes 

Y .. 

No 

Y .. 

aMenurltd in mi/", Hove confluenu with 1"- MentIInOfJH Riller. 

Instantaneous Upstream 

Peak Stave 
Di5Charge (feet above 

(dsl NGVDI 

2,510 
2,510 
2.510 
2.410 
2.410 
2,410 
2.336 
2.335 
2.280 
2.260 
2.260 
2.100 

1.180 

1.180 
1.180 
1.180 

970 
970 
.70 
970 
970 
970 
740 

740 

740 
740 
470 
470 
350 

360 
270 

270 

652.4 
664.2 
669.0 
681.7 
682.3 
683.2 
885.6 ..... 
687.0 
691.2 
692.8 

722.4 

725.4 
727.4 
728.7 
730.0 
731.2 
734.4 
738.1 
740.0 

743.6 

748.6 
748.7 
750.2 
754.8 
768.2 

780.1 
780.9 

761.0 

IO-Year Recurrence Interval Flood 

Downstream 
St ... 

Ifeet above 
NGVOI 

652.1 
663.' ..... 
680 .• 
682.3 
683.2 
685.6 ..... ..... 
680.2 
691.3 
694.2 

725.4 
727.2 
728.6 
729.9 
730.6 
733.7 
736.0 
739.9 
743.4 

746.6 
748.7 
750.1 
760.2 
756.7 

780.1 
780.7 

180.9 

Depth at low 
Point in Bridge 

Backwater
d 

Approach Road 

Ifeetl Ifeet! 

0.3 
0.7 
0.4 
0.0 
0.0 
0.0 
0.0 
0.0 
0.4 
1.0 
1.. 

0.0 
0.2 
0.1 
0.1 
0 .• 
0.7 
0.1 
0.1 

0.0 
0.0 
0.1 
4 .• 
1., 

0.0 
0.2 

0.1 

1.2 

1.7 

3.4 

Depth on Road 
ateenterline 

of Bridge 

ffeetl 

0 .• 

I.' 

Instantaneous Upstream 

Peak Stage 
Discharge (feet above 

fdsl NGVOI 

3.360 
3.350 
3.350 
3,100 
3,100 
3.100 
2.950 
2,950 
2.800 
2.800 
2.800 
2.500 

1.900 

1.900 
1.900 
1.900 
1.560 
1,560 
1,560 
1.680 
1.580 
1.580 
1.130 

1,130 

1.130 
1.130 

.70 

.70 
'60 

.60 
360 

380 

663.6 
667.5 
672.1 
682.4 
683.2 ..... 
687.8 
689.0 
689.0 
691.1 
693.8 

724.4 

127.0 
728.9 
730.3 
731.8 
732.5 
735.6 
731.7 
141.0 

144.8 

148.3 
760.0 
751.6 
765.5 
759.9 

760.6 
761.6 

163.6 

SO·Year Recurrence Interval Flood 

Downstream 

S'_ 
ffeetabove 

NGVO) 

.53.3 ..... 
669.9 
682.2 
683.2 ..... 
687.8 
689.0 
.... 0 
691.1 
691.7 
695.2 

726.9 
728.7 
730.2 
731.5 
732.1 
735.0 
737.6 
740.8 
744.7 

748.3 
750.0 
751.6 
751.6 
768.0 

160.5 
761.2 

761.9 

o.pth at Low 
Point in Bridge 

Backwater
d 

Approach Road 
ffeetl (feet) 

0.3 
3.2 
2 .• 
0.2 
0.0 
0.0 
0.0 
0.0 

0.0 
0 .• 
2.1 

0.1 
0.2 
0.1 
0.1 

0.' 
0 .• 
0.1 

0.2 

0.0 
0.0 
0.0 
3.0 
1.0 

0.0 

0.' 

1.7 

2.' 

0.' 
2.' 

0.7 

3 .• 

Depth on Road Instantaneous 
at Centerline Peak 

of Bridge Discharge 
(feet) fets} 

1 .• 

0.1 

2.2 

0.' 

3.600 
3.600 
3.600 
3.200 
3.200 
3.200 
3,025 
3,025 
2.860 
2.860 
2,850 
2.500 

2.280 

2,280 

2.280 
2.280 
1,870 
1.870 
1.870 
1.870 
1.870 
1,870 
1.310 

1.310 

1.310 
1.310 

760 
760 
640 

640 
430 

430 

bS"UCIIIffl cod.;, In follows: '·bridge Dr culvert,· 2·tkIm, ,ill Dr w.ir; 3-dtop muclun Dr n.wral dUlRn" drop; 4.fonb. outfalls. or in,., Df outler .trueturfl$. HrchuJ;t:8//y significllllt structurfl' tufl denotfld br l1li S: hrdrBUlicdy imignilicant l1ructure, IITfI r/enDted br an J. 

I()()"Year Recuflence InlefveJ Flood 

Upstream 
S, ... 

(feet above 
NGVO) 

663.8 ..... 
672.9 
683.0 
683.7 
685.1 
689.1 
690.0 
680.0 
691.8 
693.9 

727.9 

728,7 
129.9 
731.2 
732.9 
733.2 
136.2 
738.9 
141.4 

745.3 

749.0 
750 .• 
752.2 

756.8 
759.9 

760.7 
761.9 

764.0 

Downstream 
S_ ~88t_ 

NGVD) 

663.8 
864.8 
670.1 
682.8 
683.7 
685.1 
.... 0 
690.0 
690.0 
691.4 
691.8 
... .3 

728.7 
729.7 
731.1 
732.2 
733.2 
735.6 
738.2 
741.2 
745.2 

749.0 
750.6 
752.2 
762.2 
768.0 

760.7 
781.3 

782.3 

Oepcbllllow 

Po.nc In Bfldge 

Backwater
d 

Appfo«h Road 

(teet) It_I 

0.2 
3.7 
2.2 
0.2 
0.0 
0.0 
1.1 

0.0 
0.0 
0.' 
2.1 

0.0 
0.2 
0.1 

0.7 
0.0 
0 .• 
0.7 
0.2 

0.0 
0.0 
0.0 
3 .• 
I.' 

0.0 
0 .• 

1.7 

2 .• 

0.7 
3.0 

0.7 

'.0 

e A Iwidge lin an lIdequat. h'/flrllUNc ppacitr if it will remain open during a flood hailing a rfICurrftnt:fI inlfIfV.1 tIqUfIIto or In. than thfllecommended duign "fltlUflncr. A hr.;. hydtaulic.//r inadequatfl if lhellppl06ch load or lKmg. '$ ollflTtopp«l by • flood ""1Iing .,ftCUllenefl intfllYS' flqUlII to or t." than the r.c~ de,ilR !Iequflner. 

d Back.,.,., ;, dfIIinfltl In thfl change in Ih •• tllgflfrom thfl Up61rHm ,ide of th. h'(draulic .lrUCIlJt'fI to the downs"..", .ith. 

SOUIee: SEWRPC. 

Depth on Road 
at Centerline 

of Bridge 

ffeet) 

2.0 

0.3 
2 .• 

0.' 



Table G-6 

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

StructurelclentificaCion and Selected Characterista 

Nam. 

Honey Creek Parkway 
Portland Avenue 
Honey Creek Partway 

W. Wisconsin Avenue 
Honey Creek Parkway 
W. Bluemound Road 
Honey Creek Partway 
Drop Structure 
Orop Structure 
Drop Structure 
S. 84th Street 
East-West freeway 
Tunnel Outlet/lH 94 

W. Arthur Avenue 
Tunnel Inlet 

Pedestrian Bridge 

W. Betoit Road 
S.78thStreet 
W. Oklahoma Avenue 
S. 72nd Street 
Drop Structure 
Drop Structure 
W. Morgan Avenue 
S.681hStreet 
W. Howltfd Avenue 
Tunnel Outlet 

W.ForestHome 
Avenue TunRet Inlet 

S. 60ch Street 
W. Cold Spring Road 
Airport Freewav/lH 894 
Dame 

W. Layton Avenue! 

.;;:: Drivef 

W. Loom .. Road! 
5TH 3. 

Oldloon'Us 
Road Bridge e 

Number 

950 0.17 
965 0.50 
960 0.61 
965 0.91 
970 1.10 
975 1.22 
980 1.39 
982 1.44 
983 1.52 
984 1.81 
985 1.83 
990 1.99 

1080 4.32 

1085 4.57 
1090 4.68 
1095 6.11 
1100 5.27 
1105 6.51 
1112 6.69 
1114 6.94 
1115 6.96 
1120 6.18 
1125 6.64 

1130 6.56 

1135 
1140 
1145 
1146 
1150 

1152 
1166 

7,(16 

7.19 
7.53 

7." 
7.80 

B.l1 
8.53 

1167 B.55 

Structure 
Type and 
Hydraulic 

Sivnificence
b 

" " 
" 
" 
" 
" 
" 3. 
3S 
3S 

" 4. 

4S 

" " " " lS 
3S 
3. 
lS 
lS 

" 
" 
" " 
" 2. 
" 
" " 
" 

Recommended 
Design Adequate 

Frequency Hydraulic 
'yea,.) OIpacity!! 

10 
10 
10 
50 
10 
50 
10 

50 

50 
50 
50 
10 

50 
50 
50 

50 

50 
50 

100 

50 

50 

No 
VH 
V .. 

No 
V .. 
V .. 
VH 

V .. 

V" 
Yes 
V .. 

V" 

V .. 
Yes 
V .. 

Yes 

Yes 
VH 
Yes 

Yes 

V .. 

IIMHsurtld in mi,.. ~e eonf~ with the MflnDmDnH RiwK. 

Instantaneous Upttream 
Peak Stage 

Discharge (feet above 
Icls) NGVO, 

2,610 
2.610 
2,610 
2.520 
2,620 
2,520 
2.450 
2.450 
2.370 
2.370 
2.370 
2.220 

1,260 

1,250 
1,250 
1,260 
1.020 
1.020 
1.020 
1.020 
1,020 
1,020 

840 

640 

840 
840 
600 

450 

270 

652.1 
664.3 
670.0 
681.8 
682.4 
683.4 
686.9 
687.0 
687.1 
691.3 
693.0 

722.6 

725.6 
727.6 
728.8 
730.1 
731.3 
734.6 
736.2 
740.1 

743.9 

747.1 
749.1 
750.6 

750.8 

764.7 

10-Year Recurrence Interval Flood 

Down ... ..", ..... 
ffeet above 

NGVO) 

651.3 
663.6 
668.7 
680.9 
682.4 
683.4 
685.9 
687.0 
687.0 
690.4 
691.4 
894.4 

725.5 
727.4 
728.8 
730.1 
130.7 
733.8 
738.2 
740.0 
743.8 

747.1 
749.1 
150.4 

750.8 

764.6 

Depth at Low 
Poinl in Bridge 

Bactwater d Approach Road 

,feet) (feet' 

0.8 
0.7 
1.3 
0.9 
0.0 
0.0 
0.0 
0.0 
0.1 
0.9 
1.6 

0.1 
0,2 
0.0 
0.0 
0.6 
0.7 
0.0 
0.1 

0.0 
0.0 
0.1 

0.0 

0.1 

0.9 

1.8 

Depth on Road Instantaneous 
at Centerline Peak 

of Bridge Disch8tV8 
'feet) (ds) 

0.3 

1.6 

3,500 
3,500 
3,500 
3,220 
3,220 
3,220 
3,080 
3,080 
2.940 
2,940 
2,940 
2,650 

1,930 

1,930 
1,930 
1.930 
1.580 
1.580 
1.580 
1.580 
1.580 
1.580 
1,200 

1.200 

1.200 
1.200 

850 

640 

380 

Upstream 
S_ 

Ifeetabove 
NGVO) 

653.1 
668.1 
672.7 
682.1 
683.5 
685.0 
689.3 
690.1 
690.1 
691.8 
694.0 

724.5 

727.1 
128.9 
130.4 
131.6 
132.5 
135.1 
131.1 
141.0 

745.0 

148.6 
150.3 
751.8 

762.4 

766.8 

5O-Year Recurrence Inlervai Flood 

Downstream ..... 
(feet above 

NGVO, 

652.6 
664.7 
670.4 
682.5 
683.5 
685.0 
688.1 
690.1 
690.1 
691.5 
691.8 
696.4 

121.0 
128.1 
730.3 
131.5 
132.' 
135.' 
731.6 
140.9 
144.9 

748.6 
750.2 
751.7 

151.9 

155.8 

Depth allow 
Point in Bridge 

Bactwater
d 

Approach Road 

(feet' (feet) 

0.5 
3.4 
2.3 
0.2 
0.0 
0.0 
1.2 
0.0 
0.0 
0.3 
2.2 

0.1 
0.2 
0.1 
0.1 
0.4 
0.6 
0.1 
0.1 

0.0 
0.1 
0.1 

0.5 

0.0 

1.9 

0.5 
2.7 

Depth on Road 
at Centerline 

of Bridge 
{feet! 

1.3 

0.1 
2.5 

bStructure code is as follows: , -hr. or wlvert; 2·dam, sill or weir: 3-tkop Itructure Of ltIIIuriJI ch~ drop; 4·fDrd$, outf.n.. or inhlt or outJ.t 'tructures. Hydrllu/~.fly 'ignificlUlr structure • .,e denoted by lUI S: hydraulicll/lr imignificlIfII structures lITe rklnDled by lUI I. 

100-Year Recurrence Int...".1 Flood 

lnatantaneoul Upstream Downslr8am 
Peak Stage Stave 

Diacharge (feet above lfetll above 
Ids) NGVO, NGVO) 

3,700 
3,700 
3,700 
3.350 
3.360 
3,350 
3.115 
3.175 
3,000 
3,000 
3,000 
2,650 

2.270 

2.210 
2.270 
2.210 
1,_ 
1,_ 
1,_ 
1,_ 
1,_ 
1,_ 
1.310 

1,310 

1.370 
1.310 

970 
970 
760 

430 

653.3 
668.9 
673.1 
683.1 
683.9 
685.4 
689.7 
690.8 
890.6 
891.9 
694.2 

721.7 

728.8 
129.8 
131.1 
132.8 
133.2 
136.2 
138.9 
141.3 

745.5 

749.3 
150.8 
152.3 

153.4 

156.5 

652.9 
664.9 
611.' 
682.9 
683.9 
685.4 
688." 
690.6 
690.6 
691.1 
691.9 
695.5 

128.6 
129.7 
731.1 
132.2 
133.2 
735.6 
138.2 
741.1 
745.4 

149.3 
750.8 
152.2 

152.9 

756.4 

Glpth8tlow 
Point 1ft arklge 

Bac:lwat.,d Approach Road 

Peel, 'feet) 

0.4 
4.0 
2.0 
0.2 
0.0 
0.0 
1.2 
0.0 
0.0 
0.2 
2.3 

0.0 
0.1 
0.0 
0.6 
0.0 
0.6 
0.7 
0.2 

0.0 
0.0 
0.1 

0.5 

0.1 

2.1 

0.9 
3.1 

C A bridge hils IUllldequlllehydraulic upIICity if it win remllin open during .lIood Iuwing II rtICurrenc. int.,.,., equ81 to or Ills, thIIn the rfl'COlflmelHled de'ign frequetlq. A bridge is hydrllulically inIIdequ(lte ifthe/lPPfoach rOlHl Of lKidge is overtopped byalfood hll"ing a rtICUfrence interval equllllD DrIIlSS Ihlm the recommended dIISitJn frequenc,. 

d BacJtWlIt., is defintld as the c:hIInge in IhtI .,.,. from the ups""'" &ide of the hydrllulic .tructure to the downstre.". .ide. 

eStructure i$ recommended ID be r~ 

f Structure i$ IDcllted on str..", rut:h recommended to be ~ 

SOUI'ce: SEWRPC. 

Depth on Road 
at Centerline 

ofSddge 

~ .... 
1." 

0." 
2.9 



Table G-7 

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

Structure Identification and Selected Charac1erisltcs 

N,me Number 
R' ... 
Milea 

Drop Structure 1190 0.22 
Drop Structure 1195 0.63 
Drop Structure 1196 0.67 
Zoo Freeway/USH 46 1200 0.75 
Drop SlIuctute 1201 0.80 
Soo Line Railroad 1202 0.8' 
N. Mayfair Roadl 1205 1.27 
STH100 

Drop Structure 
(ChICago &: North 
Weslern Railroadl 

W.Watertown 
Plank Road 

Drop Structure 
Orop Structure 

Drop Structure 
N. 115th Street 
United Parcet Service 
Footbridge 
Private Bridge 
Private Blldga 

Private Bridge 
Private Bridge 
Soo Une Railroad 
Private Bridge 
Wall Street 
Elm Grove Shopping 
Centet Oudet 

Elm Grove Shopping 
C.nl81ln'-': 

WalertoWn Plank Road 

Private Bridge 
PrivateBrtdQa 

Soo Une Railroad 
Juneau Boulevard 
Village Hall Brktge 
Marcella Avenue 

North Avenue/CTH M 
PrivaleOrive 

Oearwater Ro8d 
Pri'lllt8Bddge 
Dam 
Santa Maria Court - .... -Indian Creek Partway 

Soo Une Railroad 
PrlvaaeBridga 
Private Bridge 
Privata Bridge 
Privata Bridge 

PrlvateBtidge 
Dam 
f'rivateBt_ 
Pilgrim Partway 
Pedestrian Bridge 
Pedeslrlan Bridge 
Pedestrian Bridge 
PaI1tStKlge 

Fool"' .... 
Soo Une RaUroad 

1210 1.46 

1215 1.60 

1216 1.63 
1217 1.63 
1218 1.69 
1220 1.87 
1230 2.57 
1232 2.58 
1240 2.67 
1245 2.69 
1250 2.73 
1255 2.83 
1260 3.10 
1265 3.12 
1270 3.25 
1271 3.31 

1271A 3.41 

1275 3.43 
1276 3.45 
1280 3.50 
1290 3.55 
1295 3.67 
1300 3.16 
1305 4.48 
1310 4.82 
1313 5.48 

1315 5.59 
1316 5.87 
1317 5.88 
1320 5.99 
1325 6.08 
1330 6.20 
1335 6.32 
1336 6.37 
1337A 6.41 
1337 6.48 
1338 8.50 
1339 8.51 
1339A 8.58 
1345 6.64 
1350 8.88 
1351 6.69 
1352 8.73 
1352A 6.89 
1353 7.24 
1364 7.33 
1355 7.68 

Structure 
Type and 
Hydraulic 

Signiftcance b 

3S 
3S 
3S 
11 

3S 
IS 
IS 

3S 

11 

3S 
3S 
3S 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
4S 

4S 

IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 

IS 
11 
2S 
IS 
IS 
IS 
IS 
11 
11 
11 
11 
IS 
21 
IS 
IS 
11 
11 
11 
IS 
11 
IS 

Recommended Inslantaneous Upstream 
Design Adequate Peak Stage 

Frequency Hydraulic DIsch8lge (feet above 
(years) CapacityC (ets) NGVD) 

100 
.0 

10 

100 

10 

50 

100 
10 
10 
10 
.0 

10 

10 
10 
10 

100 

60 

100 

No 
V .. 

V .. 

V .. 

No 

Yo. 

No 
No 

No 
No 
No 

No 

V .. 

V .. 
V .. 

V .. 

No 

v .. 

2.990 
2.990 
2,990 
2.610 
2.810 
2.610 
2.610 

2.610 

2.290 

2.290 
2.290 
2.290 
2.290 

B60 
860 
860 
860 
860 
B60 
B60 
860 
860 
860 

860 

860 
860 
860 
860 
640 
640 
640 
620 
530 

530 
530 
530 
530 
530 
530 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 

90 
90 
86 

676.0 
681.5 
684.6 

..... 
692.5 
696.6 

700.5 

704.7 
706.3 
707.9 
710.4 
722.9 
723.1 
723.8 
724.6 
725.7 
726.9 
731.4 
732.9 
736.4 

737.2 

738.4 
738.4 
739.8 
741.4 
742.8 
743.7 
748.0 
749.5 
753.8 

757.2 

761.5 
167.2 
783.2 
792.5 
799.6 

808.7 

817.0 
820.0 

822.4 

824.8 

"M .. sured in mila~. eonfluem:1I w,.,h 1M M.ntJmOnH Riv«. 

IO-Year Recurrence Interval Flood 

Downstream 
Stage 

(feel above 

NGVD) 

676.0 
681.5 
681.5 

867.8 
691.2 
696.6 

699.4 

704.7 

705.' 
707.9 
710.0 
718.7 
723.0 
723.3 
724.1 
725.0 
720.9 
731.2 
731.8 
135.7 
736.8 

738.3 
738.4 
738.8 
141.4 
142.1 
742.8 
147.2 
149.3 
763.1 

166.2 

760 .• 
166.0 
181.1 
791.1 
798.3 

906.6 

816.2 
819.8 

822.4 

824.2 

Depth allow 
Point in Bridge 

Backwater d Approach Road 
(feel) (feel) 

0.0 
0.0 
3.1 

2.1 
1.3 
0.0 

0.0 
0.8 
0.0 
0.4 
4.2 
0.1 
0.5 
0.' 
0.7 
0.0 
0.2 
1.1 
0.7 

0.1 
0.0 
1.0 
0.0 
0.7 
0.8 
0.8 
0.2 
0.1 

1.0 

0 .• 
1.2 
1.5 

1.' 
1.3 

1.2 

0.8 
0.2 

0.0 

0 .• 

0.1 
1.1 
1.0 
1.1 
0 .• 
0.3 

1.7 
1.0 

0.5 
0.3 
0.1 

1.1 

2,8 

0.5 

Depth on Road 

81 Cenlerline 
of Bridge 

(feel) 

0.3 
0.3 

0.2 

0.3 

Inslantaneous Upstream 
Peak Siage 

Oischarge ,feet above 
(ets) NGVO) 

4,800 
4,800 
4,800 
4,190 
4,190 
4,190 
4.190 

4,190 

3,620 

3,620 
3,620 
3.620 
3.620 
1.370 
1.310 
1.370 
1.370 
1.310 
1.370 
1.310 
1.370 
1,370 
1,370 

1.370 

1,370 
1.310 
1,310 
1.310 
1.010 
1,010 
1,010 
1.050 

890 

890 
890 
890 
890 
890 
890 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
120 
120 

72 

677.8 
683.8 
686.0 

691.5 
694.6 
698.9 

102.1 

707.8 
708.0 

709.' 
714.5 
723.4 
123.7 
724.4 
725.1 
726.4 
729.2 
732.6 
133.4 
737.5 

741.2 

741.6 
141.9 
143.1 
143.9 
744.6 
144.7 
749.1 
751.7 
755.5 

757.8 

762.1 
769.4 
783.6 
796.7 
801.5 

808.7 

818.6 
820.5 

823.1 

825.3 

50-Year Recurrence IntervafFIood 

Downstream 
Stage 

(feet above 
NGVO) 

677.8 
683.8 
683.8 

690.3 
693.0 
698.8 

101.1 

707.8 
708.0 
709.5 
711.6 
720.1 

723.7 
724.0 
124.7 
125.6 
728.0 
732.3 
733.2 
736.9 
737.5 

741.6 
741.8 
743.1 
743.3 
744.6 
744.6 
748.2 
750.6 
764.3 

757.1 

761.5 
161.2 
783.0 
793.1 
799.7 

906.1 

818.4 
820.2 

823.1 

824.3 

Depth at low 
Point in Stidge 

Backwaterd Approach Road 
Ifeal) (feet) 

0.0 
0.0 
2.2 

1.2 
1 .• 
0.1 

1 .• 

0.0 
0.0 
0.0 
2 .• 
3.3 
0.0 
0.' 
0.' 
0.8 
1.2 
0.3 
0.2 
0 .• 

0.0 
0.1 
0.0 
0 .• 
0.0 
0.1 
0 .• 
1.1 
1.2 

0,7 

0.6 
2.2 
0 .• 
3 .• 
1.8 

2 .• 

0.2 
0.3 

0.0 

1.0 

0 .• 
1.7 
1 .• 
1 .• 
1.3 
2 .• 

2.2 
2.1 

2.0 

2.3 
1.3 
1.2 
0 .• 

1.7 

0 .• 

0 .• 

1.3 

1.0 
3.1 

1.3 

Depth on Road 
at Centerline 

of Bridge 

'feet) 

0.2 

0.' 
0.8 
1.0 
0 .• 

0.7 

1.7 
1.2 
1.0 
0.0 

0 .• 

0.4 

0 .• 

0.' 

0.7 

0.3 

bStructurll cotk is .. follows: '-bridge or CUNIHt; 2·dltm, sill or w.ir: 3-drop structur. or ""urll' dr.""., drop; 4-.fords. outfllD., (N inlet or out'" structures. Hydraulically significmJI strutrur •• .,.. d«Jortld br 1m S; hydrNliclIlIy insignificant structures." tknoted by 111/1. 

1()().Year Recurrence InlINYal Flood 

Instantaneous Upstream 
Peak Stage 

Discharge Ifeet above 
(ets) NGVD) 

5.160 
5.760 
5.760 
5,030 
5,030 
5.030 
5,030 

',030 

4,310 

4.310 
4,310 
4.310 
4.310 
1,640 
1,640 
1,640 
1,640 
1,640 
1,640 
1,640 
1,640 
1,640 
1,640 

1,640 

1,640 
1,640 
1,640 
1,640 
1.310 
1.310 
1.310 
1.280 
1,090 

1,090 
1,090 
1,090 
1,090 
1,090 
1,090 

820 
820 
820 
820 
820 
820 
820 
820 
820 
820 
820 
820 
130 
130 
74 

678.9 
684.9 
686.7 

692.4 
.... 5 
700.1 

703.7 

709.4 
709.8 
109.9 
717.0 
723.7 
724.1 
724.7 
726.3 
126.7 
729.8 
733.1 
733.7 
737.8 

742.8 

143.1 
144.4 
744.6 
745.7 
746.4 
746.4 
749.5 
152.1 
156.1 

158.1 

762.3 
769.8 
784.4 
791.2 
802.3 

809.0 

819.2 
820.9 

823.8 

825.4 

Downstream 
Stage 

(feet above 
NGVO) 

678.9 
684.9 
684 .• 

691.3 
894.1 
700.1 

701.9 

709.4 
709.6 
709.9 
712.3 
720.4 
724.1 
724.4 
724.9 
725.9 
728.4 
732.8 
733.3 
737.1 
731.7 

743.1 
143.7 
744.6 
744.7 
746.4 
746.4 
148.6 
151.1 
764.5 

757.6 

761.7 
167.5 
183.1 
793.1 
800.4 

806.1 

819.1 
820.5 

823.6 

824.4 

Depth at low 
Point in Bndge 

Bactwal.,d Approach Road 
Cleet) If ... ) 

0.0 
0.0 
1.8 

1.1 
'.4 
0.0 

1.8 

0.0 
0.0 
0.0 
4.7 
3.3 
0.0 
0.3 
0.4 
0.8 
1.4 
0.3 
0.4 
0.7 

0 .• 
0.7 
0.0 
1.0 
0.0 
0.0 
0 .• 
1.0 
1.6 

0.5 

0 .• 
2.3 
1.3 
4.1 
I .• 

2 .• 

0.1 

0.' 

0.0 

1.0 

0.7 

0 .• 
2.1 I.. 
1.8 
1.. 
3.2 

2.' 
2.' 

0 .• 
1.3 

3.' 
0.2 
4.1 
3.0 
1.6 
1.0 
0.2 

2.0 

1.0 

1.1 

1 .• 

1 .• 
3.5 

1.8 

e A blidg" IuJ$ lin Hequal. hydrllulie clIplICity if it will ,."",in tJpMI during II flood MI/mga ,ecurrence intMVa' ~III 10 or I"u than the r~DnltrJtJftCMd design frequency. A bridge is hrdtllulic.11y inBdequa,. il u.. ~OlIch fOlld II' bridge is ovetttJPPMl by" flood hllVing /I recurrfln&1I mterv.' filii.' to or less ,han 'he recommfmded tk.ign frequency. 

dSftkw.,.,;. tkfined liS th# chan,. in thtJ s"l/IJ from thtJ upstre."., side 01 the h'tdr~1ic structur. 10 the downs" • ."., side. 

SoUtce: SEWRPC. 

Depth on Road 
8t Centllrhne 

01 Bridge 

~"'I 

0.3 

0 .• 
0.7 
1.0 
1.3 
1.2 

1.0 

0 .• 
1.3 
0.8 

3.' 
2 .• 
1.4 
0.4 

1.2 

0.8 

1.1 

0.8 

1.3 

0.8 



Table G-8 

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

Structure ldentihcation and Selected CllaractertillCS 

Name Number 

Drop Structure 1190 0.22 
Drop Structure 1195 0.63 
Orop Structure 1198 0.67 
Zoo Freeway/USH 45 1200 0.75 
Ot'op Slructure 1201 0.80 
Soo line Railroad 1202 0.81 
N. Mayfair Road! 1205 '.27 
5TH 100 

Drop Structure 
(Chicago &. North 
Weslern Railroad) 

W.Watertown 
PfankRoad 

Drop Structure 

Drop Structure 

Drop StructUf8 

N.115thStreet 
United Parcel Service 
FootbrHlge 

Pri.aI. Bridge 
Privale Bridge 

Private Bridge 

Private Btidge 

Soo Une Railroad 
Prtvate Bridge 
W.UStreet 
Elm Grove Shopping 
CenterOUIlet 

Elm Grove Shopping 
Center Inlet 

Watertown ptank Road 
PrivateSridge 
Privata BrtdQe 
Soo Una Railroad 
Juneau Boulevard 

ViUage Hall Bridge 

Marc:elIaAvenue 

North Avenue/CTH M 

Privet_Drive 

Clearwater Road 
Private Bridge 
Dam 

Santa Maria Court 
Woodbridge Road 
Indian Cf'eek P8fkway 
Soo Une Railroad 
Privet. Bel. 
PriveteBridge 
Private Bridge 
Privete Bridge 
Private Bridge 
Dam 

Privete Bridge 
Pilgrim Partlwav 
Pedeslfian Bridge 
Pedestrian Srklge 
Pedestrian Srklge 
Park8ric\ge 
Footbridge 

Soo line Railroad 

1210 1.46 

1215 1.50 

1216 1.63 
1217 1.63 
1218 1.69 
1220 1.87 
1230 2.67 
1232 2.68 
1240 2.67 
1245 2.69 
1250 2.73 
1265 2.83 
1260 3.10 
1265 3.12 
1270 3.25 
1271 3.31 

1271A 3.41 

1275 3.43 
1276 3.45 
1280 3.50 
1290 3.55 
1295 3.67 
1300 3.76 
1305 4.48 
1310 4.82 
1313 6.48 
1315 5.69 
1316 5.87 
1317 6.88 
1320 5.99 
1325 6.08 
1330 6.20 
1336 6.32 
1336 6.37 
1331A 8.41 
1337 8.48 
1338 6.50 
1339 6.61 
1339A 6.68 
1345 6.64 
1350 6.68 
1351 6.69 
1352 6.13 
1352A 6.89 
1353 7.24 
1354 7.33 
1355 7.68 

Slructure 
Type and 
Hydraulic 

Signdicanceb 

3S 
3S 
3S 
11 
3S 
IS 
IS 

3S 

11 

3S 
3S 
3S 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
4S 

4S 

IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
11 
2S 
IS 
IS 
IS 
IS 
11 
11 
11 
11 
IS 
21 
IS 
IS 
11 
11 
IS 
IS 
11 
IS 

Recommended 

Design Adequate 
Frequency Hydraulic 

(years) Capacityc 

100 
50 

10 

100 

10 

50 

100 
10 
10 
10 
50 

lD 

10 
10 
10 

100 

50 

100 

No 
Yes 

Ve. 

Vaa 

v .. 

Yes 

Yes 

Vas 
Vaa 
Yes 
V .. 

V .. 

V .. 
Ve. 
Yes 
V .. 

No 

V .. 

aMHsurad in miles 1Ibtw. ~nu.nc. with the Menomon .. Riv.r. 

Instantaneous 

Pea' 
Oischarge 

Ids, 

2,920 
2,920 
2.920 
2.920 
2,550 
2,550 
2,550 

2,550 

2,550 

2.240 
2.240 
2.240 
2.240 

760 
760 
760 
760 
760 
760 
760 
760 
760 
760 

760 

760 
760 
760 
760 
490 
490 
490 
460 
270 
270 
270 
270 
270 
270 
270 
200 
200 
200 
200 
200 
200 
200 
200 

.200 
200 
200 
200 

90 
90 
66 

Upstream 
S_ 

(feet above 

NGVO) 

676.0 
681.4 
684.6 

689.8 
692.4 
696.5 

700.4 

704.6 
706.2 
707.8 
710.2 
722.3 
722.6 
723.5 
724.4 
725.5 
726.7 
731.1 
732.6 
735.3 

737.1 

738.0 
738.0 
739.5 
741.0 
741.5 
742.1 
747.2 
749.0 
762.9 
766.6 

761.0 
765.7 
781.2 
790.9 
797.7 

604.8 

815.3 
817.7 

822.4 

824.8 

lO-Year Recurrence Interval Flood 

Downstream 
Stage 

ffeetabove 
NGVO} 

676.0 
681.4 
681.4 

687.6 
691.1 
696.5 

699.3 

704.6 
705.4 
707.8 
709.9 
718.4 
122.6 
722.9 
723.9 
724.8 
726.7 
731.0 
731.6 
735.3 
736.8 

738.0 
138.0 
738.5 
740.9 
741.6 
741.9 
746.7 
748.9 
752.8 
756.0 

760.6 
764.9 
180.1 
789.7 
796.8 

603.' 
814.5 
817.5 

821.7 

824.2 

Depth at low 
Point in Brtdge 

Sackwat8fd Approach Road 
ffeet) (feet) 

0.0 
0.0 
3.2 

2.2 
1.3 
0.0 

1.1 

0.0 
D.6 
D.O 
0.3 

3.' 
0.0 
0.6 
0.5 
0.7 
0.0 
0.1 
1.0 
D.O 

0.0 
0.0 
1.0 
0.1 
0.0 
0.2 

0.' 
0.1 
0.1 

D.5 

0.4 
0.8 
1.1 
U 
0.9 

D.9 

0.8 
0.2 

0.7 

D.6 

0.6 
0.7 

0.' 
0.4 
0.1 

1.4 

0.3 

D.6 

Depth on Road 
at Centerline 

of Bridge 
(feet) 

0.1 
0.1 

Instantaneous Upstream 
Peak Stage 

Ottchal'98 (feet above 
(ds) NGVO) 

4.750 
4.750 
4.750 
4.750 
4.100 
4.100 
4.100 

4.100 

4,100 

3,540 
3.540 
3.540 
3,540 
1.250 
1,250 
1,250 
1.250 
1.250 
1,250 
(.250 
1.250 
1.250 
1.250 

1.250 

1.250 
1.250 
1.250 
1,250 

810 
810 
810 
760 
460 
460 
480 
460 
480 
480 
480 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
120 
120 

72 

677.7 
683.8 
686.0 

691.4 
694.3 
698.7 

702.6 

701.6 
707.9 
709.4 
114.2 
723.4 
723.6 
724.3 
726.0 
726.3 
728.9 
732.3 
733.2 
737.3 

739.8 

740.3 
740.4 
741.5 
743.4 
744.1 
744.3 
748.6 
150.0 
763.7 
757.1 

761.5 
767.0 
782.8 
792.2 
798.9 

608.0 

816.6 
818.9 

822.6 

825.3 

SO-Year Recurrence Interval Flood 

Oownslream 
Stage 

Ifeetabow 
NGVO) 

677.7 
683.6 
683.8 

690.2 
693.0 
698.7 

101.0 

707.6 
107.9 
709.4 
711.6 
719.5 
723.6 
723.9 
124.6 
725.5 
727.8 
132.1 
733.0 
736.7 
737.3 

7403 
740.0 
741.5 
142.9 
744.1 
144.1 
747.6 
749.8 
753.5 
766.0 

760.8 
766.8 
781.4 
790.9 
797.7 

904.9 

815.6 
818.8 

822.2 

824.3 

Depth at low 
Point in Bridge 

Backwatet d Approach Road 

(feet) (feet) 

0.0 
0.0 
2.2 

1.2 
13 
0.0 

1.6 

D.O 
0.0 
D.D 
2.7 

3.' 
0.0 

0.' 
0.4 
0.8 
1.1 
0.2 
0.2 
0.6 

0.0 
0.0 
0.0 
0.5 
0.0 
0.2 
1.0 
D.2 
0.2 
1.1 

0.7 
1.2 
L4 
1.3 
U 

1.1 

1.0 
D.l 

0.3 

1.0 

0.6 
1.6 

I.' 
1.5 
1.2 
2.3 

2.D 
1.9 

0.4 

1.8 
0.9 
0.7 

1.0 

1.5 

D.7 

bStrucw,.. code is a. follows: , -bridge or culv.,t; 2·""" sillOf' weir; 3·drop .tructurll or Mlural channlll drop; ".foNb. oul/alls. Of' inlet or outlet structur ... Hydraulica/" significlHlt structur~s.,. denoted by an S: hydraulically insignificlHll structures are denoted by an I. 

Depth on Road Instantaneous 
at Centetline Peak 

of Bridge Dtec:harue 
(feet) (ds) 

0.1 
0.3 
0.7 
0.0 
0.3 

D.5 

1.2 
0.8 
0.5 

0.2 

5.730 
5.730 
5.130 
6,730 
4.930 
4.930 

'.930 

4.930 

4.930 

4.230 
4.230 
4.230 
4,230 
1,620 
1,620 
1.620 
1.520 
1.520 
1,520 
1,520 
1,520 
1.620 
1.620 

1,520 

1.520 
1,620 
1.520 
1.520 

990 
990 
990 
.20 
600 
600 
600 
600 
600 
600 
600 
410 
410 
410 
410 
410 
410 
410 
410 

"0 
410 
410 
410 
130 
130 
74 

lOO-Year Recurrence Interval Flood 

Upstream 
Stage 

(feet above 

NGVO) 

678.9 
684.8 
686.7 

692.3 
698.4 
10M 

703.6 

709.2 
709.4 
709.8 
716.7 
723.6 
723.9 
724.6 
725.2 
726.6 
729.5 
732.9 
733.8 
737.6 

742.5 

743.4 
144.1 
744.3 
745.2 
745.9 
746.9 
749.0 
761.4 
154.0 
151.4 

161.7 
767.6 
183.6 
792.1 
799.6 

606.6 

817.0 
819.8 

822.5 

826.4 

Downstream 
Stage 

'feet above 
NGVO) 

678.9 
684.8 
684.8 

691.3 
694.2 
700.0 

701.8 

709.2 
709.4 
709.8 
712.2 
720.2 
723.9 
724.2 
724.8 
125.7 
728.2 
132.6 
733.3 
737.0 
737.6 

742.S 
743.4 
7443 
144.3 
746.9 
745.9 
748.0 
750.4 
763.7 
756.4 

761.0 
766.3 
782.1 
791.5 
798.2 

805.4 

816.2 
819.8 

822.4 

824.4 

DO 
0.0 
1.9 

1.0 
4.2 
0.0 

1.8 

0.0 
0.0 
0.0 
4.5 
3.4 
D.D 
D.4 
D.4 
D.9 
1.3 
0.3 
0.3 
0.6 

0.6 
0.7 
0.0 
0.' 
0.0 
0.0 
1.0 
1.0 
0.3 
I.D 

0.7 
13 
1.5 
1.2 
1.4 

1.2 

0.8 
O.D 

0.1 

1.0 

c A bridge has IHI "equale hydrllUlic cllfJl'Citr if it wiN ,.",.in open during a flood hailing. rllCurrMCII intefYlllllqUlII tD or leu than rh~ r«ommended design frtH/UMCy. A bridge is hydraulically inadequatfl if thfl apptOBCh road or bridge is overtopptld by. llood hlwing a recurrencfl intfIfVa' eque' to Dr Iflss than Ihfl rflcommem»d dtlsign fr~ncr. 

dStldtwatfIT is dIIlintld •• the che",. in thtIst~ from rhII up8Irflllm sidtI 0/ 1M hydrllUlic stTucturfl to tltll down.tr..". side. 

SOurce: SEWRPC. 

Depth at low 

Point In Bridge 
Approach Road 

Cfeet) 

0.5 

0.8 
1.9 
1.8 
1.7 
I." 
2.9 

2.4 
2.2 

0.3 
1.0 
3.2 

3.6 
2.5 
1.1 
0.3 

1.3 

2.4 

07 

Depth on Road 

al Centerline 
of Bridge 

ffeel) 

0.2 

0.' 
0 .• 
0.9 
1.2 
0.9 

0.8 

0.3 
1.0 
0.5 

3.0 
2.4 
0.9 

D.5 



Table G-9 

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

Structure Identification and Selected Characteristics lO-Year Recurrence Interval Flood 50· Year Recunence InterVal flood 100-Vear Recutrence Interval Flood 

Structure Recommended Instantaneous Upstream Downstream Depth at Low Depth on Road tnstantaneous Upstream Downstream Depth at low Depth on Road Instantaneous Upstream 

_ .. m 
Depeh at low 

Type and O.sign ......... Peek at Centerline Pea. al Centerline Pea' S_ St ... Point in amtge St ... St_ Point in Bridge Slage Stage Point in Bridge R_ Hydraulic Frequency Backwaterd 
8ackwater

d (fealabove a.ctwaler 
d AwlNlCh Road Hydraulic Discharge ~ ... -. ,f_ above Approach Road 01 Bridge Discharge Ifeetabove (feet above Approach Road of Bridge Discharge (feetabo'le 

Nama Number UUs- SIQnificanceb 
lyears) CapacityC" Ictsl NGYO) NGYO) (feet! ( .... , (feet) (cts' NGYD) NGVO) (feet' ~eet' ~eet' (cts) NGVO, NGYD) ""II 

W. 81uemound Road 1800 0.05 IS 50 Vos 1.520 116.8 115.7 0.1 2.030 718.0 718.0 0.0 2,260 719.6 719.6 0.0 
Soo Una Railroad 1805 0.16 IS 100 V .. Ui20 116.9 718.3 0.6 2.030 718.5 718.2 0.3 2,260 719.8 719.7 0.1 
IH94 1810 0.57 IS 100 V .. 1,520 719.4 719.1 0.3 2.030 720.6 720.4 0.2 2.260 721.4 721.3 0.1 
Theodore Trecker Way 1815 1.08 4S 980 722.3 1.300 723.4 1,430 723.9 
TunnelOulktt 

Greenfield Avenue 1818 1.73 4S 640 726.6 660 726.0 690 726.3 

aMeasured in miles Mulve confluent» with m. UmlerWDDd Cr .... 

"Structure etXJ. is ufo/lows: , -hr. or cu/ven.· 2·dem, .ill lit" ....,;; 3-drop structure Dr fJlIlur_ dr.",._ drop: 4.hNd$. DUlfells. Dr;,,1« Dr outlet urueture .. Hydraulically sign6it:ent.lil.rut:turu M. denoted by an S: hydraulic."y m.ignilicant $ltucture. life denottId "r en I. 

e A blidge has an adequate hrdrlHlfit: CllPMity 6 it wiN ,.",.in open during a flood ha~inl1a recUfrenu int.,.,., equ_ to or less than the recommended design frequency. A bridge is hydrlHlfically inlHlequ/tte 6th. eppttNIch road Of bridge is overtfJtJped by a flood hrring a rtICUft"tHJCe mtMYel equa~ to or leu than the,ecomtnMJded th.., frequency. 

d Sawater is dMined .. the change .. the .up from the upltrum .;de 0/ the hrdflwlic SfTucture to the downstream side. 

Sowce: SEWRPC. 

Table G-10 

~eet' 

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

Structure identification end Selected Chllract..-Istic& to-y.., Recurrence InterVal Rood 50-Year Recurrence tnterwal Flood 10().Year Recurrence Intervel Flood 

su ... "'" Recommended Instantaneous Upstream """""'m Depth at Low Depth on Road Instantaneous Upstream _aam Depth at Low Depth on Road Instantaneous Upstream Downstream DeplhatLow 

Type and Design ......... .... S .... Stage Point In Bridge at Centerline Pea' S .... S .... Point in Bridge at Centerline .... Stage S_ Pointin Bridge 

R"'" HyG-"aulic Frequency Hydra~ic Discharge -- {fe_above Backwaterd Approach Road of Bridge Discharge (feetabow (feet abcMt Backwaterd 
Approach Road of Bridge Discharge (feet above (feetabow Baekwater

d Approach Road 

Na ... Number Mllaa Significanceb (years) Capaatyc (ds' Naw, NGVO, (feat, (feet' (feet) Ids' NGVD' NGVO, (feet' ~oot' (feet' (cts, NGVD) NGVD, ~oat' (feet' 

Soo Una Railroad 1355 0.03 IS 100 Y .. 310 821.4 821.4 0.0 510 822.6 822.6 0.0 620 823.2 823.1 0.1 
North Avenue/CTH M 1360 0.08 IS 60 Vea 310 821.5 821.5 0.0 510 822.7 822.7 0.0 620 823.8 823.3 0.5 
Pedestrian 8ridge 1385 0.20 11 310 510 620 
Gebhardt Road 1370 0.63 IS to V .. 310 823.3 623.3 0.0 510 824.6 824.6 0.0 520 825.5 825.4 0.1 
PrI\l'aI8 Drive 1372 1.26 IS 260 825.6 825.6 0.0 400 828.5 826.4 0.1 470 826.7 826.7 0.0 
Prtval.Orhle 1375 1.40 11 260 400 410 
Prival.Orive 1378 1.64 IS 260 827.2 827.1 0.1 1.4 0.0 400 827.8 827.8 0.0 2.0 1.5 470 827.8 827.8 0.0 2.0 
Privat.DrIve 1377 1.87 IS 260 828.4 827.8 0.6 1.0 0.2 400 828.5 828.1 0.4 1.1 0.3 410 828.6 828.2 0.4 1.2 
Dam 1318 2.03 2S 260 829.1 829.1 0.0 400 829.5 829.5 0.0 470 829.6 829.8 0.0 
Priv8l80rlve 1380 2.36 IS 260 830.0 829.2 0.8 2.5 2.S 400 830.4 829.6 0.8 2.' 2.0 41D 830.5 829.8 0.1 3.0 
Wisconsin Avenue 1381 2.47 41 260 400 410 
Storm Sewet Oulte. 

aM .. su'" in mile' IIbove conIluena with the UnderwoodCrHk. 

bStructure CDth is.s Io/Iows: , -bridge", culvert; 2-dlun, sill", weir: 3·r/rop structure or naturaf channel drop: 4-tords. Dud"'" Dr inlel Dr outlet struetu, ... Hydraulkally'ignifkant strUClwes lUe denoted by an S: hydrauliu/lr insignificant structures are denoted by lin I. 

e A brkltJe has an lldequate hydreulH: t:1fI8CItY if it wiN remain.." during a flood having a ,ecurrence mtMYef tHIU- to or lu, llYn tIN ,ecommended design frequency. A bridge i, hydraulica/~ inadequate 6 thellPlJltMCh rGlld or bridge is overtopped by II flood ha~ing a recurrence interv.'eque' to Of less than the recommended •• ign frequent:'1. 

dSackwater is thfined.s the chan,. in the .t.,.lrom the upltr..", ,ide 0/ the hydraufit: structure to the down,tr..", side. 

SDUf'ce: SEWRPC 

Depch on Road 

• Cent.,"'" .. "' .... 
~ ... , 

OepCh on Road 

at Centerline 
of Brtd(re 

(feet' 

I.S 
0.4 

3.0 



Table G-" 

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

Structure IdentifiCation and Selected CharacteristiCS 10-Year Recurrence Inlerval Flood SO-Year Recurrence Interval Flood lQO.Year Recurrence Int ........ faood 

Structure Recommen6ed Instantaneous Upstream Downslream Depthst Low Depth on Road Inttantaneous Upstream Down"'eam Depth at lDw Depth on Road Instantaneous Upstream Downstream Depth 111 low 

Type and Ouign Adequate P ... S._ S_ PointinBfklge at Centerline .... Stage St ... POint in Stidge .tCenteriine .... S .... S .... PoInt in Bfidge 

" .... Hydraulic Frequency Hydraulic DischarOe ~ ........ (feet.bow Badtwata,d Approach Road of Bridge Discharge ffeetabovs ( ......... Bactwaterd 
Approach Road of Bridge Disc:h81g8 (feet above (feet above Backwetar

d Approach Road 
H .... Hu_ MU.a 

Stgnlficancab (.,..,.,.-, C8pacityC Ids' NGYO) NGYOI Ifeetl (feet) tfeet) (cis) NGYOI NGVD, (feetl ~"" (feet) (efsl NGYO) HGYO) ~"" 
Sao Une Railroad 1355 0.03 IS .00 Vee 70 819.7 819.7 0.0 150 820.7 820.7 0.0 200 821.3 821.3 0.0 
North Avenue/ern M 1360 0.06 IS 50 Vee 70 819.7 819.7 0.0 150 820.8 820.7 0.1 200 821.3 821.3 0.0 
Pedestrian Bridge 1365 0.20 11 70 '50 200 
Gebhardt Road 1370 0.83 IS 10 V .. 70 820.9 820.9 0.0 150 822.0 822.0 0.0 200 822.6 822.5 0.' 
Private Drive: 1372 1.26 IS 
Private Drive 1376 1.40 11 
Private Drive . 1376 1.64 IS 
PrimeDrivee 

1371 1.87 IS 
Dame 1378 2.03 2S 
PrivateDrive- 1380 2.36 'S 
Wisconsin Avenue 1381 2.47 4. 
Storm Sewer Outlet-

aM ... urMi in nm..IIbov. conflutHJft with lIIe UndtlrwotJd Cr ..... 

b Structure codft is a. follows: , -hridga or wive": 2-da"" .ill Dr weir; 34rop nructura or 1JIItW.' t:h.,.na/ drop; .f-f0rd6, outlalls. or inial Dr outl., .tructure •. Hydraulically 'ignifitMrt structurn are denotMi by an S; hydraulically insigtUficlmt .tructure. lIT. denoted by an I. 

c A lKidge has an adequate hydraulic"'Pflt;ity if it wiD remain OPM during _ flood hllving a recurrence intervlll equlll to or lass than the ~ design freqUMCY. A bridge i. hydrauJidl1y inadequate iflllelJppfDach road or bridge is overtopped by a flood having a r«urrlHlClt interval equal to or less thlHl 'hit recommended de.ign frequMCY· 

dSadiwatttr;, defined a. the t:IuIttp in the nage from the u/¥tr.am Bide of the hydraulic .trut:tut'll to the downnream side. 

Source: SEWRPC. 

,feel) 

a.pahon Road 
at Centerline 

of Bridge 

(feet' 



Table G-12 

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

Structure ldenrifalion and Seleued Characteristics 

Name 

N. l.ovefs lane Road/ 
STH100 

Pedestrian Bridge 
W. Silver Spring Drive 
Chicago&: North 

W .. I8fn Railway 

W. Appleton Avenue 

W. Mill Road 

Fond du lac Freeway/ 
8TH 145 

W.leon Terrace 
Part Bridge 

W. Good Hope Road/ 
eTH PP 

N. Granvijle Roadl 

CTH' 

Number 

1400 0.09 

1405 0.52 
1410 1.11 
1416 1.45 

1420 1.57 
1425 2.40 
1430 2.56 

1435 2.61 
1437 3.37 
1440 3.68 

1445 3.74 

W. Calumet Road 1450 4.17 
W. Bradley Road 1456 4.69 
Wisconsin II Southern 1456 4.77 
Railroad 

ChiCago & North 

Western Raifway 

Chicago I: North 
Western Railway 

W. Brown Deer Road 

ParkBrkige 
W. County Una Road 

1464 6.88 

1485 6.88 

1470 6.92 
1415 6.66 
1485 6.96 

Structure 
rytJeand 
Hydraulic 

Signtfieanc:eb 

IS 

11 
IS 
IS 

IS 
IS 
IS 

IS 
11 
IS 

IS 

IS 
IS 
IS 

11 

IS 

IS 
11 
IS 

Recommended 

Design Adequate 
Frequency Hydraulic 

(years' CapaeityC 

60 

60 
100 

60 
60 

100 

10 

50 

10 

10 
60 

100 

100 

60 

60 

v .. 

v .. 
Ves 

Ves 
No 

V .. 

No 

Ves 

Ves 

Ves 
Ves 
V .. 

V .. 

Ves 

No 

" Menwed in OO"'s MJove conflwMe with the Menomonee Rill.,.. 

Instantaneous Upstream 
Peak Stage 

Discharge «feet above 
lets) NGVD) 

1,040 

1,040 
1,040 
1,040 

1,040 
1,040 
1.140 

1,140 
740 
740 

740 

740 
400 
400 

400 

400 

400 
400 
470 

101.4 

102.8 
105.2 

106.0 
110.1 
111.0 

711.2 

712.1 

114.1 

115.4 
711.3 
111.5 

119.2 

719.4 

119.9 

IO-Year Recurrence Imarval Flood 

DownS1ream 
Siage 

(feet above 
NGVD) 

701.4 

102.8 
704 .• 

706.0 
709.6 
711.0 

711.1 

712.6 

713.6 

115.4 
711.3 
711.4 

119.2 

119.2 

719.6 

Depth al low 
POlnl in Bridge 

Backwaterd Approach Road 
(feet) (feet) 

0.0 

0.0 
0.4 

0.0 
12 
0.0 

0.1 

0.2 

0.6 

0.0 
0.0 
0.1 

0.0 

0.2 

0.3 

0.1 

1.0 

0.9 

Depth on Road 
al Centerline 

of Bridge 
(feet) 

0.6 

Instantaneous 
Peak 

Discharge 
Ids) 

1,480 

1,480 
1,480 
1,480 

1,480 
1,480 
1,610 

1,610 
990 
990 

990 

990 
660 
660 

660 

560 

560 
560 
660 

Upstream 
Siage 

(Ieelebove 
NGVO) 

102.8 

703.8 
706.1 

701.3 
111.4 
711.8 

111.8 

713.4 

714.7 

715.9 
118.0 
718.2 

120.0 

720.4 

720.6 

SO-Year Recurrence Inlerval Ftood 

Downstream 

S .... 
(1881 above 

NGVO) 

702 .• 

703 .• 
706.6 

707.3 
110.2 
711.8 

711.8 

113.1 

714.1 

715.9 
117.9 
11S.2 

720.0 

120.0 

720.6 

Backwaler
d 

"eet) 

0.0 

0.0 
0.' 

0.0 
1.2 
0.0 

0.0 

0.3 

0.6 

0.0 
0.1 
0.0 

0.0 

0.4 

0.0 

Deplhal Low 
Poim in BrIdge 
Approach Roed 

(Ieet) 

0.8 

1.6 

0.4 

1.6 

Depth on Road 

al Centerline 
of Bridge 

(Ieet) 

1.2 

0.4 

bStructwe r:odft is a, follow,: 1 ·lxidge or culvert 2-ct.m.. ,i/I Dr _ir; 3-drop strlH:lure or mnwal channel drop.' "·""ds, outla/ls, IN in"'t DI' outlet l1rucfuras. Hydraulically s/lJflifit:ant struClwe, Me rhmotttd by an S; h,.au6caU, insignificant ,tTucturH arll dtllJOttld b, err l 

Insranlandous 
Peak 

Discharge 

("'I 

1,700 

1,700 
1,700 
1,700 

1,700 
1,700 
1.820 

1,820 
1,100 
1,100 

1,100 

1,100 
640 
640 

640 

640 

640 
640 
730 

tOO· Year Rec ... rance Inl"",81 flood 

Upstream 

S .... 
(feet above 

NGVD) 

703.5 

704.3 
706.5 

107.8 
711.6 
712.0 

712.1 

713.8 

714.9 

718.4 
118.3 
718.6 

720.4 

720.8 

721.1 

Downstream S_ 
(feet above 

NGVD) 

703.' 

704.3 
706.0 

701.8 
710.4 
712.0 

112.0 

713.3 

714.4 

716.1 
718.2 
71S.5 

720.3 

720.4 

721.1 

Cktpth at low 
PoInt in Bridge 

8ackwaterd App-oach Road 
(feet) (Ieet) 

0.0 

0.0 
0.6 

0.0 
1.2 
0.0 

0.1 

0.3 

0.6 

0.3 
0.1 
0.0 

0.1 

0.4 

0.0 

1.0 

1.9 

0 .• 

2.1 

C A bridge has an ttdaqua,. hydraulic cllpaCity if it will remain open duting eflood hailing a racurrence in,""'" equal to or less t/lMn thtI rtN:ommendad _sign frequency. A Ixidgll is hydrllUlically inadequllte if the."",-tMCh rwd DI' Ix. is orrertoppMi bye flood luwing e rttt:Wrtlncll int.rval fHIUIIl to Dr Ittss than thll recommended dHign frequenc,. 

dSIldt.Wllrar is defintKJ as thtt dian,. in the .'agelrom the ups"..""ida oIlhe hydraulic ItTuclwe '0 the dotwJ$trHm,ida. 

SOllee; SEWRPC. 

Table G-13 

HYDROLOGIC-HYDRAULIC SUMMARY-BUTLER DITCH: YEAR 2000 PLANNED LAND USE AND EXISTING CHANNEL CONDITIONS 

Structure ldentificMion and Seleded Characteristic:t 

Name 

Campbell Dlive 1604 0.24 
0venr6ew Drive 1608 0.64 
Hampton RoedICTH KK 1816 1.02 
lisbon RoadICTH K 1820 1.36 
lilty Road 1826 1.76 
Dam 1630 1.S1 

u.bon Road 1646 3.40 

Structure 
Type and 
Hydraulic 

Stgniflcanceb 

IS 
IS 
IS 
IS 
IS 
2S 
IS 

Recommended 
Dasign 

' ... ......, 
(years) 

10 
10 
60 
60 
10 

60 

aM .. swtHI in millIS..,. confluent:tl wilh Ih. MMOmtNIfHI Rill.,.. 

Adequat. 
Hydraulic 
C8paci1yc 

Ves 
V .. 
V .. 
V .. 
V .. 

V .. 

Instantaneous .... 
D_o 

(oisl 

470 
470 
470 
320 
230 
230 
160 

Upstream 
S_ 

(1881 above 
NGVDI 

733.1 
744.2 
748.2 
163.1 
164.8 
166.6 
712.1 

10-V .... Recurrence Interval Flood 

Oown_m 
Stage 

,feetabove 
NGVO) 

732.2 
743.9 
148.1 
763.1 
164.7 
766.6 
771.4 

0.0 
0.3 
0.1 
0.0 
0.1 
0.0 
0.7 

Oepth at low 
Point in Bridge 
Approach Road 

(feetl 

Depth on Road 
at Centerline 

ofSridge 
(feet) 

Instantaneous .. _. 
Discharge 

Ids) 

760 
780 
780 
590 
420 

'20 
300 

Upstream 
Stage 

Ifeetabove 
NGVD) 

133.3 
745.2 
749.6 
164.0 
755.S 
166.5 
113.2 

6(). Year Recurrence Interval Flood 

Downstream 
Stage 

(feet above 
NGVD) 

732.S 
144.6 
148.1 
753.7 
765.5 
766.6 
712.2 

Dep1hatlDw 
Point in Bridge 

Backwaler
d Approach Road 

,feet) 'feet) 

0.' 
0.7 
0 .• 
0.3 
0.3 
0.0 
1.0 

Depth on Road 
at Centerline 

of Bridge 
(feet) 

bStructure r:odft is as 1oIItnn: , ·bridge or culllert; 2-dam. sill or weir; 3-rIrop structwe or nelural ch""".1 drop; "-fords. oulfells, or inlet or outlttt s"ucturlls. HydrauliClJI/y signHicarrt structure. are danot.d hI" lin S; hydraulically insignificant stTu~IW.' Mil danDted by 1m I. 

Instantaneous 
.. ak 

Discharge 
(ds) 

060 
950 
•• 0 
760 
520 
520 
380 

tOO-Year Recurrence Inlenal Flood 

Upstream 
S .... 

(feet above 
NGVDI 

134.0 
145.8 
750.2 
764.6 
756.3 
168.9 
774.8 

Downstream 
Stage 

Ifeetabove 
NGVD) 

133.2 
744.8 
749.0 
754.0 
766.0 
766.9 
712.1 

Depth allow 
Point In Bridge 

Backwalw d Approach Road 

(feet) ('eetl 

0 .• 
1.0 
1.2 
0 .• 
0.3 
0.0 
2.1 0.3 

e A bridg. has an adequate hydr.mit: upftit'l if if will r""';" open during alloodhaving a rar:urrence inl.",.1 equal to or I .. s thIIn thtI r.commanthld design IrequllftC'I. A hridgtt is hfdraulic.1Iy inadequa,. if lite lIP/IfWt:h road or Ixidgtt is DNrtopped by. flood h".,ing a rtlCUfrenCII ;"terv.'.qu.' to Of Itt" ,"'n th. rSConJflNmMd dttsign "~.ftC.,. 

dS_water is defined liS m..",. in Ihft sfage from thll uptr..", skkt 01 the hydraulic ."U&twe 10 the downsfr .. m .HJa. 

Source: SEWRPC. 

Depthon~d 

81 Centerline 

of Bridge 

" .. " 

1.5 

0.9 

Depth on Road 
at Centerline 

ofSridge 
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AppendixH 

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 

""t!.(:I,ICI.EE 
I AJ.L S 

"'USKEG(l 

NOTE : 

LEGEND 
PORTION OF STREAM SYSTEM FOR WHICH 
FLOOO STAGE PROfiLES WERE DEVELOPED 

OENTlFICAnON NU!>ijjER OF FLOOO 
HAZARD MAP (SEE TABLE H-Il 

AREA FOR WHICH NEW LARGE_SCALE 
TOf>O(;RAPHIC MAPPING WAS PREPARED 
IN 196e 

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 
.l.ERIAL PHOTOGRAPHS AND 
CORRESPONDING FLOOD STAGE 
AND STRf,liMBEO PROFILES ARE 
PRESENTED IN CHAPTERS 4 
THROUGH 9 Of THIS REPORT. 

'"" --k -j;;,;;;:;;-----r ;~;~--
t 

.. ~. 
~ '7' .~" .. 

• I~ I • 2. f . 

Source: S£WRPC. 709 
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Map H-2 

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

20 

, . 

.. 
.. 

~~ u ., __ . J. __________ ~l_. __ _ 

NOTE: 

LEGEND 
PORTION OF STRE AIoI SYSTEM FOR WHICH 
FLOOD STAGE PltOl' ll!!:S WERE DEVELOPED 

IOfNTIFIC ATtON NUM8ER OF FLOOD HAZARD 
lotAP ISEE TABLE H-Il 

I. THIS MAP IS U MITED TO THAT PORTION 
Of THE STUDY AREA STREAM SYSTEM FOR 
WHICH fLOOD STAGE PROFILES HAVE BEEN 
DEVELOP EO. 

2.SMA LL SCALE fLOOD HAZARD AERIAL 
PHOTOGRAPHS AND CORRESPONOING FLOOO 
STAGE A/'tO STREAMBED PROFILES ARE 
PRESENTED IN CHAPTER 6 OF THIS REPORT . 

Source: SEWRPC. 
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=':.:.M'.=:_ __ ·M ... ~ · _~ __ _ .. ,-_ ....... _ .. _ .... _---=.-:. . .!:. •.• _-
::::=-:-.:.. .... 

Source: S£WRPC. 

Map H·3 

TYPICAL FLOOD HAZARD MAP FOR A PORTION OF THE 
MILWAUKEE METROPOLITAN SEWERAGE DISTRICT STUDY AREA 

M .. . _. ___ • 

.'M' , __ M __ 

.."-----­...... _-----
T - MILWAUKEE COUNTY. WISCONSIN 

"",,'MUSil"" W'.5CO!<SlN 1II!610 .... L 
II\. .... " ".~ eoAIMi$_ 
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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 1958 

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 1" = 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 l' = 100' 2 City of Greenfield 1974 

10 Milwaukee City of Greenfield 1" = 100' 2 City of Greenfield 1975 

11 Milwaukee City of Greenfield l' = 100' 2 City of Greenfield 1976 

12 Milwaukee City of Milwaukee l' = 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 l' = 100' 2 Southeastern Wisconsin 1982 
Regional Planning 
Commission 

16 Milwaukee Cities of Milwaukee l' = 100' 2 Southeastern Wisconsin 1985 
and Wauwatosa Regional Planning 

Commission 

17 Milwaukee City of Milwaukee l' = 100' 2 Southeastern Wisconsin 1986 
Regional Planning 
Commission 

18 Milwaukee Cities of Milwaukee l' = 100' 2 Southeastern Wisconsin 1988 
and Wauwatosa Regional Planning 

Commission 



Table H-1 (continued) 

Identification Civil Division 
Number on Maps 

H-l and H-2 County City. Village. or Town Scale 

19 Milwaukee City of Milwaukee ,. = 100' 

20 Milwaukee Cities of Milwaukee 1" = 100' 
and Oak Creek 

21 Milwaukee Cities of Milwaukee ,. =400' 
and West Allis. 
Villages of Bayside 
and Fox Point 

22 Milwaukee City of Oak Creek 1" = 100' 

23 Milwaukee City of Oak Creek ,. = 100' 

24 Milwaukee City of West Allis ,. = 200' 

25 Milwaukee Village of Brown Deer 1" = 100' 

26 Milwaukee Villages of Brown Deer ,. = 200' 
and River Hills 

27 Milwaukee Village of Hales Corners ,. = 100' 

28 Milwaukee Village of River Hills ,. = 100' 

29 Milwaukee Wood (Post Office) ,. = 100' 

30 Ozaukee City of Mequon ,. = 200' 

31 Racine City of Racine ,. = 200' 

32 Racine City of Racine ,. = 200' 

33 Racine Town of Caledonia ,. = 200' 

34 Racine Town of Caledonia ,. = 200' 

35 Racine Town of Caledonia ,. = 200' 

36 Racine Town of Mt. Pleasant ,. = 200' 
and City of Racine 

37 Racine Town of Raymond ,. = 200' 

38 Washington Village of Germantown ,. = 100' 

39 Washington Village of Germantown ,. = 100' 

40 Waukesha City of Brookfield ,. = 200' 

41 Waukesha Village of Menomonee ,. = 100' 
Falls 

aNI A indicates not applicable (ratioed and rectified aerial photographs). 

Source: SEWRPC. 

Agency or Community Date of 
Contour from Which Flood Photography 
Interval Hazard Mapping Used for Map 
(feet) Can be Obtained Preparation 

1 Milwaukee County 1987 
Department of Parks. 
Recreation and Culture 

2 Milwaukee County 1980 
Airport Engineer 

N/Aa Southeastern Wisconsin 1985 
Regional Planning 
Commission 

2 State of Wisconsin. 1970 
Department of 
Transportation 

2 City of Oak Creek 1961 

2 City of West Allis 1973 

2 Village of Brown Deer 1964 

2 Southeastern Wisconsin 1969 
Regional Planning 
Commission 

2 Village of Hales Corners 1975 

2 Village of River Hills 1966 

5 U. S. Veterans 1972 
Administration 

2 City of Mequon c.1960 

2 Racine County 1969 

2 Racine County 1976 

2 Racine County 1967 

2 Racine County 1968 

2 Racine County 1971 

2 Racine County 1967 

2 Racine County 1974 

2 Village of Germantown 1964 

2 Village of Germantown 1985 

2 Waukesha County 1986 

2 Waukesha County 1987 
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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 1·1 reproduces a memorandum report dated November 
17, 1988, attendant to the evaluation of additional alternatives for the Lincoln Creek subwatershed. 
Appendix 1·2 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 1·3 
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. 
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Appendix 1·1 

EVALUATION OF ADDITIONAL ALTERNATIVES FOR 
THE LINCOLN CREEK SUBWATERSHED: NOVEMBER 17.1988 

FURTHER EVALUATIONS COMPLETED DURING THE PRELIMINARY 
ENGINEERING PHASE OF THE 

LINCOLN CREEK SYSTEK PLAN IMPROVEMENTS 

November 17, 1988 

FURTHER ALTERNATIVE EVALUATIONS COKPLETED 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 SOD 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. A summary description of those alternatives is provided in 

Table v-7. 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 

-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, in order to address the expressed concerns, these alterna­

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 Recommended Flood Control Plan 

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

kee, St. Paul and Pacific Railway) and Y. 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 

lO-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, except in the reach between N. 37th Street and Sherman 

Boulevard where the channel bottom width would vary from 20 to 30 fF'F't. The 

channel side slopes would accommodate the available distance between the adja­

cent roadways. In the reach between N. 35th Street to N. 37th Str~et, the 

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

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

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

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

HAP V-13 

INITIALLY }(ECO~ENIlED FLOOD CONTROL PLAN 

LEGEND 

OCXXX) CHANNEL MODIFICATION WITH 2: 1 SIDE SLOPE 

__ CHANNEL MODIFICATION WITH 2.5: 1 SIDE SLOPE 

AAA& CHANNEL MOnIFICATION WITH 3: I SIDE SLOPE 

_ BRIDGE REPLACEMENT 

Source: SEWRPC ~ BRIDGE MODIFICATION 
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excavation of about two feet. Typical cross sections of both the existing and 

proposed channel are shown in Figure V-ll. 

In addition to the channel modification, this flood control plan includes the 

replacement of the existing bridges at Y. 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. 51st Street and N. 60th Street. 

The costs associated with this plan for the subject reach are surum"r: ized 

Table V-S. 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 to 

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 \J. Glendale Avenue would be replaced 

while modifications would be made to two pedestrian bridges as well as the 

bridges at N. 51st Street and N. 60th Street. 717 



Table V-7 

SUMMARY OF ALTERNATIVE FLOOD CONTROL MEASURES EVALUATED FOR LOWER LINCOLN CREEK 

Number Alternative 

1 No Action 

2 Structure Removal--Removal 
of 1,595 residential units 
and floodproofing of 26 
industries and businesses 

3 Structure Floodproofing 
,and Elevation of 1,595 
residential units and 26 
industries and businesses 

4 Major Channelization 
(turf-lined open channel 
with 4 to 1 side slopes, 
30 foot bottom width, 120 
to 250 foot top width) 

5 Major Channelization 
(concrete-lined open 
channel with varying side 
slopes, 30-foot bottom 
width, 100 to 200 foot 
top width) 

6 Major Channelization. 
Concrete-lined open 
channel with short reach 
of vertical side walls 

7 Major Channelization 
(concrete-lined open 
channel with partial 
channel enclosure) 

8 Selective Bridge 
Replacement 

9 Detention Storage-maximum 
storage considered using 
all available sites 

10 

11 

12 

Combination of Detention 
Storage and Channel 
Modification 

Diking 

Diversion-Re-Routing 
of Storm Sewers to 
Convey Stormwater to 
Milwaukee River 

aReport References: 

Study in Which 
Evaluation 
Was Madea 

SEWRPC 1977, 
SEWRPC 1982, 
SEWRPC 1987 

SEWRPC 1977 

SEWRPC 1977, 
SEWRPC 1982, 
MMSD-SEWRPC 
1987 

SEWRpC 1977, 
SEWRPC 1982, 
MMSD-SEWRPC 
1987 

SEWRpC 1977, 
SEWRpC 1982, 
MMSD-SEWRPC 
1987 

MMSD-J.C. 
Zimmerman 1987 

MMSD-J.C. 
Zimmerman 1987 

SEWRPC 1982 

SEWRpC 1982 
MMSD - SEWRPC 
1987 

SEWRPC 1982 

SEWRPC 1977, 
SE\.'RPC 1982, 
MMSD-SEWRPC 
1987 

SEWRpC 1982 

Comments 

Does not solve problem; remaining annual average damages of 
$837,000 

Estimated cost of about $100 million based upon market 
values. Presents a large tax base loss. 

Responsibility for implementation rests with property 
owners; complete implementation, therefore, is unlikely; 
street and yard flooding would remain. 

Channel velocities under flood conditions are too high for 
turf-lining, channel erosion would occur; channel would be 
too large to fit between existing utilities and roads at 
some locations. 

Recommended as most cost-effective and practical alterna­
tive under MMSD stormwater drainage and flood control 
system plan. Found by J.C. Zimmerman Engineering Corp. to 
require remodification for reach between N. 35th Street and 
and N. Sherman Blvd due to right-of-way restrictions 
between existing Congress Streets. 

Similar to Alternative 5 above except that channel cross 
section is changed between N. 35th Street and N. Sherman 
Blvd so as to have vertical concrete side walls. These 
walls were considered to present a serious safety hazard. 

Similar to Alternative 5 above except that channel would 
be enclosed in three reinforced concrete box culverts 
between N. 35th Street and N. Sherman BlVd. More expensive 
than open channel design but eliminates safety hazard and 
allows for added green space area. 

Eliminates only some of the flood damages. Replacement of 
N. Sherman Blvd bridge would decrease upstream stage but 
increase downstream flood flows and stages, producing 
additional damages. 

Eliminates only some of the flood damages. Has little 
impact on flood flows and stages downstream of Sherman Blvd 

Channel modification required is similar to that which is 
required for strictly channel modification without denten­
tion storage. Therefore, cost savings--both monetary and 
environmental--are minimal. 

Dikes and floodwalls would restrict view of channel. 
Expensive stormwater pumping facilities and storm sewer 
reconstruction would be required. 

Judged to be prohibitively costly. 

SEw~PC Community Assistance Planning Report No. 13, Flood Control Plan for Lincoln Creek, Milwaukee County, 
Wisconsin, 1977. 
SEw~PC Community Assistance Planning Report No. 13, 2nd Edition, Flood Control Plan for Lincoln Creek, Milwau­
kee, Wisconsin, 1982 
MMSD Stormwater Drainage and Flood Control Svstem Plan, Chapter V, 1987. 
I'.MSD-J. C. Zimmerman Engineering Corp., ?reliminary 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 SOO LINE RAILROAD (R.M. 2.01) AND W. HAMPTO~ AVENUE (R.M. 4.41) 

Costs ( dollars) 
Annual 

Operation 
and 

Maintenance 

Key Considerations 

No. Name 
1. Initially Recommended 

Channelization with 
Partial Concrete 
Lining 

2. Ini t1ally Recommended 
Channelization Refined 
to Include Channel 
Enclosure 

3. Reevaluated 
Channelization witb 
Riprap and Turf 
Lining and No 
Detention 

Description 
a. Channel Modification 

b. Bridge Replacement 
and Modification 

Subtotal 
a. Channel Modification 

b. Channel Enclosure 
c. Bridge Replacement 

and Modification 

Subtotal 
a. Channel Modlf ication 
b. Bridge Replacement 

and Modification 
c. Dikes and Floodwalls 
d. Removal of eigbt 

structures 
e. Utility Replacement 
f. Cbannel Regrading and 

Resodding Due to 
Erosionb 

g. Sediment Removal c 

Subtotal 

Capital 
$ 9.000.000 

3.310.000 

$12.310.000 
7.050,000 

9,260,000 

1.260,000 

S17,570,OOO 
2,450,000 

3,310,000 
240,000 

600,000 
450,000 

Amortized 
Capitala 

$ 781.000 

$1.114,000 

$ 7,050,000 $ 447,000 

Total 
$ 12.000 

$ 12.000 $ 793.000 
8,000 

3,000 

$ 11,000 $1.125,000 
10,000 

4,000 

300,000 
38,000 

$352,000 $ 799,000 

Positive 
o Requires little 

maintenance 
o Eliminates stream­

bank erosion 
o Lowest cost alter­

native wbicb 
resolves all flood­
ing and erosion 
problems 

o Provides about 9 
acres of usable 
open space over 
box culvert 

o Requires little 
maintenance 

o Eliminates stream­
bank erosion 

o Next to lowest 
initial capital 
cost 

o Provides best 
available option 
for maintenance of 
aquatic life 

Negative 
o Provides least amount 

of vegetative lined 
cbannel 

o Requires steep channel 
side slopes 

o Higbest initial capi­
tal and average annual 
cost 

o Cbannel covering 
results in loss of 
2,700 feet of open 
stream channel 

o Regulatory aproval 
for channe 1 enclosure 
is not assured 

o Higb and variable 
maintenance cost 

o Severe erosion of 
banks during major 
storm events 

o Inconsistent with 
Wisconsin Dept. of 
Natural Resources 
Milwaukee River Prior­
ity Watershed Program 

o Sediment bas negative 
impact on downstream 
aquatic 11 fe 

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 aa.ured due to 
erosion problem 

o Coats for downBtream 
eedi .. nt removal could 
be hiBh If _teri.l to 
be re.oved is classi­
fied as bazardous 
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No. Name 

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

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

Table V-8 (continued) 

Description Capital 

a. Channel Modification 52.780,000 
b. Bridge Replacement 

and Modification 3,310,000 
c. Dikes and Floodwalls 230,000 
d. Detention Basin 3,830,000 
e. Channel Regrading and 

Resodding Due to 
Eroslond 

f. Sediment Removal c 

Subtotal 
a. Channel Modification 
b. Bridge Replacement 

and Modification 
e. Dikes and Floodwalls 
d. Floodproofing of up 

to 112 houses e 
e. Channel Regrading 

and Resodding Due to 
Erosionb 

f. Sediment Removal c 

510,150,000 
52,780,000 

3,310,000 
270.000 

670,000 

Costs (dollars) 

Amortized 
Capltal e 

$ 644,000 

Annual 
Operation 

and 
Maintenance 

5 13,000 

4,000 
84,000 

160.000 
20.000 

$281. 000 
$ 13,000 

4,000 

290,000 
35,000 

Subtotal 5 7,030.000 $ 446,000 $ 342.000 

Total 

$ 925,000 

$ 788,000 

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

Key Considerations 

Positive Negative 

o Provides best 0 Hlgh and variable 
available option maintenance cost 
for maintenance of 0 Severe erosion of 
aquatic life banks during major 

storm events 

o Lowest initial 
capital cost 

o Provides best 
available option 
for maintenance of 
aquatic life 

o Inconsistent with 
~lsconslD Dep~. of 
Natural Resources 
Milwaukee River Prior­
ity Watershed Program 

a Sediment bas negative 
impact on downstream 
aquatic life 

o Requires acquiring 
land from Army Reserve 
for upstream detention 
basin 

o Requires Bteep channel 
side slopes 

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 

o High and variable 
maintenance cost 

o Severe erosion of 
banks during major 
storm events 

o Inconsistent with 
Wisconsin Dept. of 
Natural Resources 
Milwaukee River Prior­
ity Watershed Program 

o Sediment has negative 
impact on downstream 
aquatic life 

o Some yard and street 
flooding will continue 
to occur 

o Requires steep channel 
side slopes 

o Complete voluntary 
resolution of flood 
problem unlikely 

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

a Regulatory approval 1s 
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 

bCosts provided are an average annual amount. Costs are expected to vary annually from very low amounts to $940.000. 

eCosts are based upon an assumption that materials removed can be disposed of in the confined disposal 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. 

el n order to make alternatives comparable. costs were included for floodproofing 11 homes which were within the floodpla1n and 101 homes which 
would be located along flooded streets and could incur secondary flooding. 

Source: SEWRPC 
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FIGURE V-ll 

TYPICAL CHANNEL CROSS SECTIONS 
INITIALLY RECOMMENDED FLOOD CONTROL PLAN 
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FIGURE V-II (continued) 
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Tlw costs associllt('d with this refined plan are summarized in Tllblr! V-B. Thr 

capital cost of the plan for the subject reach is estimated at about 

$17,570,000, including $7,050,000 for channel modification, $9,260,000 for 

channel enclosure, and $1,260.000 for bridge replacement and modification. 

The operation and maintenance costs for the subject reach are estimated to 

approximate $11,000 per year. The average annual cost of the plan for the 

subject reach is $1,125,000. 

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 for the 

initially recommended channel which was partially concrete-lined. This 

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

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 Sao 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 charmel 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 

Soun::e: SEWRPC 

~p \'-14 

RIPRAP AND TtTRF-LINED CHA~NEL 
WiTHOUT DETENTION STURAGE 

__ CHAN!\EL MOIHFICATION h'ITH :2 J: 1 ~IDi' ~LoP~ 
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Table V-9 

COMPAIUSON OF JOO-YEAR RJ::CUllHENCF. INTJ::RVAt. 1'1.000 FLOWS (e!'::» 
ALONG I.OWI::H LINCOl.N CHEl::K--YEAR 2000 PLANNED I~NIl USt:: 

-- -------------In-i"iluTiy------
Recommended Plan Hiprap and 

Partially Turf-Lined 
Concrete-Lined Channel 
Channel WI th or WI thout 

Hlpro.p and 
Turf-Lined 

Chuoncl 
With 

Without Enclosure Storage Storage 
River 
Mile 

(Alternatlve 1 (Alterna- Percent (Allerne.· Percent 

Location ~_~3~~c:nce_J!l~_t!...'!'~ _~l_. !!!I f~r.,,'~~'.~ 

At Mouth 0.00 

Upiltreem. of 
N. Green Sey Road 0.44 

Upstream of 
Confluence with 
Crestwood Creek 

Dowol:ltroam of 

0.60 

W. Came ron Avenue 1 . 52 

Upstream of 
N. 32nd Street 1.91 

Downstream of 
N. 35th Street 2.51 

Downl:ltream of 
N. Sherman 81vd. 3.02 

At N. 46th Street 
E"tended 3.21 

Downstream of 
N. 60th Street 4.22 

Upstream of 
W. UamptoQ Avenue 4.42 

Downstream of 
W. Vi llord Avenue 4.75 

Source: SEWRPC 

14.000 

13,960 

12,650 

12,200 

12,080 

9,790 

9,430 

8,560 

5,860 

4,600 

2,170 

+--------
·5· 

13.690 -2.2 12.600 -ltl.O 

lJ.b70 -2.1 11.'>50 -IILI 

12,440 -\.7 11,240 -11.1 

11,990 -1. 7 10.7bO -11.8 

11,860 -L8 10,660 -11.8 

9.580 -2.1 8,340 -14.8 

9,250 -1.9 7,940 -15.8 

8,450 -1.3 6.990 -18.3 

5.860 0.0 4,310 -26.4 

4,600 0.0 3,060 -33.5 

2,170 0.0 610 -71.9 

from 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 

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

In addition to the channel modifications, this alternative 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 and the bridges at N. 51st 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, also along the south channel 

bank. In addition, about 1,190 feet of earthen dike would be constructed along 

the north channel bank between N _ 47th Street extended and N. 50th Street 

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

board above the lOO-year recurrence interval flood stage along this reach as 

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

channel. 723 
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FIGURE V-12 
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FIGURE V-12 (continued) 
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Tll£' ~esults of the hydraulic simulation modeling indicate that the ch<1ll1wl 

velocity within the subject reach during it lOO·year recurrence interval event 

may be expected to range from six to ten feet per second. with an average 

velocity of about eight fps. During a lO·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. Secause 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-B. 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 

for bridge replacement and modification, and $240,000 for dikes and floodwalls, 

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

for utility relocation. The operation and maintenance costs for the subject 

reach are estimated to approximate $352,000 per year, of which $338,000 would 

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

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 Hap 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 1.1. Green Tree Road; at the Havenwoods Environmental 
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Awareness Center; and at the Army Reserve property. Both simulat ions produced 

essentially the same flood flows along Lower Lincoln Creek, indicating that 

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 wi thout deten­

tion storage, with the largest decrease occurring along the reach immediately 

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 

feet and side slopes of one vertical on three horizontal. Between N. 35th 

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

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. 51st Street the 

channel would have a bottom width of 30 feet and side slopes of one vertical 

on 3.5 horizontal. Finally, between N. 51st Street and W. Hampton Avenue the 

proposed channel would have a bottom width of 30 feet and side slopes of one 

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 channel 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. The proposed channel would have an average depth of about 

19 feet. 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~l3. 

----------+-----------------
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In addition to the channel modifications, this alternative would include 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 and the bridges at N. 51st 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 extended and running 320 feet upstream. From that point about 

310 feet of earthen dike would be constructed, also along the south bank. In 

addition, about 850 feet of earthen dike would be constructed along the north 

channel bank between N. 47th Street extended and 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 constr~ction 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 e~pected 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-Iong 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 ~f 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 and modification, $230, 000 for dikes and floodwalls, and 

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

subj ect 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 

section would be the same as under the previously discussed alternative which 

inciuded detention. However, no detention would be provided upstream. The 

Slime 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. <;UILI'C(,: SFWRPC 
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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 O.S-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, 11 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, with average annual costs ranging from $788,000 to 

$799,000. 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 

730 
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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, wi th an 

average annual cost of $1,125,000. 

In terms of downstream impacts and appearance, the alternative providing for 

upstream detention at the ArlJlY 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 channe~ alternatives. These alternatives may be expe-cted to 

have a negative impact on downstream water qua1ity- -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 seri,o.us 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 

improved 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. In additIon, this maintenance work may be expected to entai 1 

repeated vehicular and equipment activity along the channel similnr 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-ot-way limits 

have relatively steep side slopes resulting in more difficult maintenance and 

possible public safety problems. 

731 



 

 

(This page intentionally left blank) 



Appendix 1-2 

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

SOUTHEASTERN WISCONSIN REGIONAL PLANNING COMMISSION 
WAUKEStiA, WISCONSIN 53187·1607 TIiL(I'HONE ,414)547..,121 

Hr. Wallace Yhite 
Executive Director 
Milwaukee Metropolitan Sewerage District 
260 W. Seebath Street 
P.O. Box 3049 
Milwaukee, Uisconsin 53201-3049 

Dear Mr. White: 

June 29. 1990 

In accordance with the terms of the letter agreement entered into on 
March 9, 1990, between the Milwaukee Metropolitan Sewerage District and this 
Commission I the Commission staff has prepared descriptions and evaluations of 
additional alternative flood control and stormwater drainage plans for the 
reach of Wilson Park Greek 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 prograul. 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, 
che 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 R~port No. 32, A Comprehensive Plan for the Kinnickinnic 
River Watershed. 

The study area is drained by the Edgerton Channel which flows from just 
upstream of S. \.lhitnall 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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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. \.lhitnall 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
naIl Avenue and S. Barland Avenue extended. A third wetland area of about 
four acres located north of the Edgerton Channel 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 storlllwater drainage and flood control system plan and in the 
Kinnickinnic River watershed plan. Currently, there are approximately 38 
homes located within the IOO-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 
first 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 
frolll 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 se ..... er than current.ly 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 t.he Edgerton Channel with S. Vermont Avenue, S. Illinois 
Avenue (2), S. Vermont Avenue, and S. Nicholson Avenue. 
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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 Edgert.on Channel; the extension of E. Edgerton 
Avenue east to S. \.lhitnall 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 concerning 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 control system plan 
includes a storrowater drainage system component, The costs of the storrowater 
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. l--Combination of Detention 
Storage and Structure Floodproofing 

Alternative Plan ~o. I would provide for the construction of a detention 
storage facility to be located on the Edgerton Channel immediately upstream of 
S. Wbitnall Avenue, as shown on the map attached hereto as Exhibit C, An 
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earthen embankment approximat.ely 2,160 feet in length and varying in height 
from two to 13 feet would be constructed immediacely east of, and parallel to, 
S. \.lhitnall Avenue and along the north side of the det.ention 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 lOO-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 Edg.erton Channel. Thus, in 
addition to the storage facilit.y, it would be necessary to floodproof 80 
structures to fully resolve the flooding problems, The st.ormwater drainage 
system designed to convey stormwater to the storage facility is also sho ..... n 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 
capi tal cost for the associated local stormwater drainage and future channel 
crossings is estimated to be $844,000. 

Alternat.ive No. 2M "Combination of Enhanced Detention 
Storage and Structure Floodproofing 

Alternative Plan No. 2 is similar to Alternative Flan 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 t.o nine feet. would be 
constructed immediately east of, and parallel to, S. \.lhitnall 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 S. Meyer Place north of the intersection of S. \.lhitnall 
Avenue, S. 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 storUlwater drainage system designed to convey stormwater to the 
storage facility is also shown on Exhibit D. 
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Table I 

COST ESTlMATES FOR ALTEHNAl'IVE FLOOD CON1ROL PLANS FOR 
EIlGEHTON CIIANNEL IN TilE CITY OF CUDAHY 

Annual 
Operatton Total Benell t-

Amortized B and Annual Annual Co.t 
No. Name De9cr~'p"~.!g.!L ______ ~f!oill.!..L~ll~..!!..t~~II!!£.!. __ ~~~~.!.tU.8 ____ R!.t!E~_ 

\. Comblnat Ion of a. Storage Fae 111 ty $ 792.000 
Detention Storage b. Structure Floodproortngb 7/.7,000 
and Structure 
rloodprooflng 

Total $1.539,000 $ 97,600 $23,800 $121. 400 $212,OOOc 1. 75 

2. Combination of a. Storage Fact 1 t ty 2,108,000 
Enhanced Detention b. Structure Floodprooftngd 664,000 
Storage and Structure 
Floodprooflng 

Total $2,772,000 $175,800 $63,000 $236,800 $212,OOOc 0.89 
-----
3. Mlutlmum Detention a. Storage Focillty 2,268,000 

Storage 
Total $2,268,000 $143,800 $66,000 $211. 800 $212,OOOc 1.00 

4. Combination of a. Channel Modi f leat ton 281,000 
Channel Modification and b. Channel Enclosure 1.058,000 
Channel Enclosure c. Bridge and Road 937,000 

Rep lacemcn tee 

Total S2,276,OOO $144,300 $ 1.900 $146,200 $212,OOOc 1. 45 

5. Combination of a. Storage facUlty 2,268,000 
Maximum Detention b. Channel Modifications 124,000 
Storage and Channel c. Bridge and Road 
Modi ftcatton Replacements f 

Total $2,392 ,000 $151,700 $68,600 $220,300 $212.0OOc 0.96 

6. Combination of a. Diversion Channel $ 526,000 
Oiveraion Channel b. Channel Modification 241,000 
and Channel c. Bridge ReplacementS 925,000 
Modi flcation d. New Brtdgeh 163,000 

Total $\,855,000 $117,600 $ 2,000 $119,600 $212,OOOc 1.77 

60. Combination of DiversIon a. DlversJon Channel 526,000 
Channel. Channel Modlll- b. Channel Modification 241. 000 
catton. and Channel c. Channel flll1ng and 160,000 
FIllIng Storm Sewer Replacement 

d. Urldge Replacementg 925,000 
New Brtdgeh 163,000 

Total S2, 015.000 $12~,OOO $ 2 .. fl_0(J. ____ 3.1 30 . 000 $212.000c 1.63 ------- ------------------
7. Combination of a. Storage Feci 11 ty 792,000 

Detention Storage. b. DJverslon Channel 366,000 
Olverston Channel. c. Channel Modification \39,000 
and Channel d. Bridge Rep I seemen t f 
Mod If Icat Ion 

Total $\'297,000 $ 82,200 $25,300 $107,500 $212,OOOc 1. 97 
--------
7a. Combination of Detention a. Storage FacilJ. ty 792,000 

Storage. Diverston b. Diversion Channel 366,000 
Channel. Channel Mod If 1- c. Channel Modification \39,000 
catJon, and Channel d. Channel ""l1nS and 160,000 
FiliI ng Storm Sewer Replocement 

Bridge Replacen,cnt f 

Total $1,457,000 $ 92,400 $25,300 $117,700 $212,OOOc 1.60 
-------------------

6. Combination of a. Storage Facility 792 .000 
Detent Ion Storage, b. Channe I Mod I ft ca t i on 244.000 
Channel Modiflcatlon c. Channel Enclosure 648,000 
and Channel Enclosure d. Bridge and Road 939,000 

Replacelllcntse 

Total $2,623,000 $166,300 $25,700 $192,000 $212,OOOc 1.10 

8Amortlzed capital cost 18 baaed on an Interest rate ot 6 percent and a project life of 50 years. 

blncludcs coata for floodprooflng of 17 buildings within the floodplaJn and 63 bulldlng' which are Immediately adjacent to the 
floodplain and could Incur secondary flooding. The cost for only reRolvlns the direct flooding of the 11 buildings Is $18,000. 

C[ncludes benefits associated with resolving both direct flooding damoges of $,)5.000 per year and secondary flooding damages of 
$157,000 per year. 

dlncludee coste for f1oodprooflng of 15 bulldlnS8 within the floodplain and 48 buildings which are ImmedIately adjAcent to the 
floodplain and could incur secondary flooding. The cost for only resolving the direct floodlD. of the 15 buildings 18 $69.000. 

el nc tudf"8 coat for reconstructin, S. Nicholson Road and on exisllng frontale rood over the proposed culvert. and new bridles at the 
Chlc6,o ... North Western Railway and at the utilIty road Just upstream of the railway. Coata are not Included for the replacement of the 
S. Pennsylvania Avenue bridge since tho bridge i8 beIng replaced for transportation purpoaee. 

fThe only bridae replacement under this alternative (8 at S. Pennsylvania Avenue. No cost is Included for this replacement since thllt 
bridge 18 to be replacod for transportation purpo8ea, 

ilneludes coat lor replacement of the bridges at the Chicago & North Western Railway and at the utility road just upstream of the 
rallway. Coste are not included fO,r the replacement of the S. Pennsylvania Avenue bridge stnce that bridge is belna repJaced for 
transportation purposes. 

hlncludea cost for new bridges at S. Nicholson Road and S. Whltnall Avenue. 

Sou rce : Sr:\"T"f~ 



Table 2 

LOCAL STOR/! SEilER AND ROAD CONSTRUCTION COSTS FOR 
ALTERNATIVE FLOOD CONTROL PLANS FOR 

THE EDGERTON CHANNEL IN TIlE CITY OF CUDAHY 

No. Name 

1. Combination of Detention 
Storage and Structure 
Floodproofing 

2. Combination of Enhanced Deten~ 
tlon Storage and Structure 
Floodproofing 

3. Maximum Detention Storage 

4. Combination of Channel 
Modification and Channel Closure 

5. Combination of Maximum Detention 
Storage and Channel Modification 

6. Combination of Diversion Channel 
and Channel Modification 

6A. Combination of Diversion Channel, 
Channel Modification, and 
Channel Filling 

7. Combination of Detention 
Storage, Diversion Channel, 
and Channel Modification 

7A. Combination of Detention Storage, 
Diversion Channel, Channel 
Modification, Channel Filling. 
and Storm Sewer Replacement 

8. Combination of Detention 
Storage, Channel Modification, 
and Channel Enclosure 

Source: SE\JRPC 
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Component 

Storm Sewer SystelD 
Local Road Bridges 

Total 

Storm Sewer System 
Local Road Bridges 

Total 

Storm Sewer System 
Local Road Bridges 

Total 

Storm Sewer System 
Local Road Cross ings 

Total 

Storm Sewer System 
Local Road Bridges 

Total 

Storm Sewer System 
Local Road Bridges 

Total 

Storm Sewer System 
Local Road Bridges 

Total 

Storm Sewer System 
Local Road Bridges 

Total 

Storm Sewer System 
Local Road Crossings 

Total 

Storm Sewer System 
Local Road Crossings 

Total 

Estimated 
Capital Cost 

670,000 
174,000 

844,000 

710,000 
174,000 

884,000 

710,000 
174,000 

884,000 

540,000 
15,000 

555,000 

710,000 
174,000 

884,000 

615,000 
405,000 

$1,020,000 

615,000 
246,000 

861,000 

835,000 
328,000 

$1,163,000 

835,000 
169,000 

$1,004,000 

670,000 
15,000 

685,000 

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 I, 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. 

Al ternat ive 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 faciliey would be the same as that 
proposed under Alternative No.2. In addition, a storage facility would also 
be constructed between S. Yhitnall Avenue and S. Nicholson Avenue I 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 S. Nicholson Avenue and S. Uhitnall Avenue, and south of the proposed 
detention facility. This area and the associated changes in the storm sewer 
syst~m are shown on Exhibit E. This detention alternative would fully elimi­
nate floQd damages along the reach of Edgerton Channel concerned. The storm­
water drainage system designed to convey stormwater to the ,.st-orage facilities 
is also shown on Exhibit E. ,'". <. 

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 I, the cost of the average annual flood abatement benefits 
is about $212,000, resulting in a benefit-cost ratio of atwut 1.00. The 
capital cost for the associated local stormwater drainage aiu:l future channel 
crossings is estimated to be $884,000. .' 

Al ternat ive No. 4 - -Combination of Channel Modification and Channel Enclosure 

Alternative Plan No.4 would provide for· channel modificat.ions along about 0.5 
mile of the stream--a 0.4-mile reach upstream of the eXisti.ng channelization, 
on the airport, and a O.l-mile reach between S. Nicholson Avenue and S. lrlhit­
naIl 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 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 
rail .... ay 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 
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S. Pennsylvania Avenue crossing, and the replacement of pavement for S. 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 lOO-year recurrence interval event. The stono­
Witter drainage systt!m desiglwd to convey stormwllter to the channel and channel 
t!nclosure 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 avernge annual operating cost of $1,900. 
As shown in Table 1, the cost of the averC:lge annual flood abatement benefits 
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 Storage 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 bottOlD 
'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 S. 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 laO-year recurrence interval event. The stormwater dra inage 
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 froUl 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 
existing channel would vary in size from 12 to 36 inches in diameter. The 
stormwater drainage system designed to convey stormwater to the diversion 
channel and modified channel is also generally the same as shown for Alterna­
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 I, 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 

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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Wallace \.Illite 
Page 8 
June 29. 1990 

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 addition, 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 railway 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 I, the cost of the average annual flood abatement benefits 
is about $212,000, resulting in a benefit·cost ratio of about L 97. The 
capital cost for the associated local stormwater drainage and future channel 
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 sallie as Alternative Plan No.7, except that the 
existing O. 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 froll 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 I, 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 ~s estimated to be $1,004,000. 

Alternative No. 8 .. Combination of Detention Storage, 
Channel Modification. and Channel Enclosure 

Alternative Plan No.8 is similar to Alternative No.4, 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 
O.l-mUe reach between S. Nicholson Avenue and S. Whitnall Avenue, as shown on 
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difficult to implement than Alternative No. 4 which would be constructed 
entirely on current public rights-of-way. 

Developm-ent Restrictions 

To varying degrees, all of the alternatives except Alternative No.4, have 
some limitations on development potential within the area. In Alternative 
Nos. I, 2, 3, 5, 7, 7A, and 8, land IDUSt be obtained for detention storage. 
In the case of Alternative Nos. I, 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 in 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, 61i, 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. 

Yater 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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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 Pennsylvania 
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 lOO-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 I, 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. I, 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. 

Implementability 

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 sOlie 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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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 is unsightly. 
unsafe, and has tended to collect trash. Because of the restrictions between 
the residential structures on each side of the channel, the channel 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. I, 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 systell. 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 ALTERNATlVE FLOOD CONTROL PLANS FOR 
TilE EnG~;RTON CIIANNllL IN "IIE CITY OF CUDAIIY 

--------'c""o8t'Li!!~,!l.a"'~'-':"'!Lu-a""I------­
Operation Key Conalderattone 

Amortized and 
~No~, __ ~N~a~me~ ______ _2D~e~8~c~r~l~p~t"'10"'n~ ___ __'Capltal Cap I ta I a Mal n tenance, __ T"'o"'t"'a""I'-___ -'P'-"oslt I ve NeJl.e t ,-I v"'e"---____ _ 

2. 

3, 

4. 

5. 

Combination of 
Detention Storale 
and Structure 
floodproortng 

Combination of 
Enhanced Detention 
Store,e and Struc­
ture Floodproof Ina 

Maximum Detention 
Storage 

Combination of 
Channel Modifles­
t 1 on and Channel 
fo;nel08ure 

Combination of 
Maximum Detention 
Storage and Channel 
Modi f1catlon 

a, 01 ract Flood 
Control Coata 

o Storage FacUlty $ 792.000 
o Structure Flood- 747.000 

proofing 
Subtotal $1.539.000 

b, Incremental Local f 289.000 
Storm Sewer and 
Brldge Coata 

$ 97.600 

18.300 

Total $1.828.000 $115.900 

e. Direct Plood 
Control Coata 

o Storals FacUlty 
o Structure Flood­

proofing 
Subtotal 

b. IncreMntal Local f 

Stara Sewer and 
Bridge Coata 

Total 

a. Direct Flood 
Control Costs 
Sewer Coats 

o Storage Facility 
Subtotal 

b. Incremental Local f 
Storm Sewer and 
Bridge Costs 

Total 

•. Direct Flood 
Control Costs 

o Channel Modtflca'" 
tion 

o Channel Enclosure 
o Br I dge and Road 

Replaeements b 

Subtotal 

b. Incremental 1.0cal f 
Storm Sewer and 
Bridie Coate 

Total 

a. Di reet Flood 
Control Coste 

o Storage Faclll ty 
o Cbannel Modi flea .. 

tions 
o Bridge and Road 

ReplacementsC 

Subtotal 

2.108.000 
664.000 

$2.772.000 

329.000 

$175.800 

20.900 

$3.101.000 $196.700 

2.268.000 
$2.268.000 

329.000 

$143.800 

20.900 

$2.597.000 $164.700 

281.000 

1.058.000 
937 .000 

$2.276.000 

o 

$144.300 

o 

$2.276.000 $144.300 

2.268.000 
124.000 

$2.392.000 $151.700 

$23.800 

$23.800 

$63.000 

$63.000 

$68.000 

$68.000 

$ 1.900 

$ 1.900 

$68.600 

$121. 400 

18.300 

$139.700 

$238.800 

20.900 

$259.700 

$211.800 

20.900 

$232.700 

$146.200 

o 

$146.200 

$220.300 

o Could provide water 
quality benefits 

o Maintatna and poten ... 
ttally enhances 
welland erea 

o Channe 1 downs t ream 
of Delaware Avenue 
maintained In 
current alate 

o Lowest cost of 
alternatives. 

o Could provide water 
quality benefita. 

a Matntaln. and poten­
t lally enhancea 
wetland area. 

o Cbanne 1 downs t ream 
of Delawe,.. Avenue 
maintatned In cur­
rent atate. 

a Could provtde water 
quail ty benefl te 

o Channel downstream 
of Delaware Avenue 
_lntalned In 
curren t • ta te . 

a Provides means to 
fully resolve atorm­
water dralnale 
problema. 

a Requi res no land 
acquisitlon 

o Provides additional 
open apace in area 
between Delaware Ave. 
and Nicholson Ave. 

Q Reduces local road­
way plan cost. 

o One of lowest cost 
alternatives. 

o Could provide ..,ater 
quail ty beneft te. 

o Cbannel downstree. of 
of Delaware Avenue 
maintained tn cur­
rent state. 

o Provides channel 
location In avallable 
right-of-way and 

o Complete. voluntary 
implementation for 
floodproof\nl unlikely 
and therefore left 
wltb a al,nl/lcant 
residual flood problem 

o Overland floodlna: of 
yarda and etreet. and 
at tendan t prob 1 ems 
rematn. 

D Potential 108e of land 
for development. 

o Channel between Delaware 
Ave. and Nicholson Ave. 
remains aesthet Ie and 
hazard problem. 

a Doee not provide means 
to fully resolve storm· 
water drainage problenlS. 

o Complete. voluntary 
tmplementatlon for 
floodproofinl unlikely 
and therefore let t wi th 
• 811nlflcaDt residual 
f load problem. 

o Overland floodlnl of 
yards and .treets and 
attendant problema 
reMln. 

o Loss of land for devel­
opment. 

o Uncertainty with relard 
to hnpact on adjacent 
landfill. 

o Channel between Delaware 
Ave. and rUebol.on Ave. 
remalne an aesthetic and 
hazard problem. 

o Does not provide means 
to fully resolve slorDl­
water drainage problemR. 

a Uncertainty regarding 
costs for excavated 
malerlal dlsPoRol. 

o HISh operation and 
maintenance coat. 

o "i,heat capital coat 
alternative. 

o Los. of land for deve 1-
opment. 

o Channel between Delaware 
Ave. and Nicholson Ave. 
remaine a.athet tc and 
hazard problem. 

o Doe8 not provide lnesns 
to fully resolve atorm­
water drainage problelllls. 

o Uncertainty re,ardtns 
tmpact on adjacent 
landfill 

o Uncertainty regardtng 
coste for excavated 
material disposal. 

o Hiah opere-tton and 
matntenance cost. 

o Provides no water 
qualtty benefits. 

o Represents 108S of 
potential water resource 

o Loa. of land for develo ... 
opatent. 

o Channel between Delaware 
Ave. and rUehol.on Ave. 
reNtn. aesthetic and 
hazard proble ••. 

o Does not provide means 
to fully resolve storll­
water dratnage problems. 

737 



I .. Ule J {cont 'Q) 

------·---------·---.-~~ _ _:==-------~=~~-=~.~~a .. j~o'jRr!!t~ _____ ._ .. 
Annual 

Ope rot lon 
Amortized and 

No". ____ -"""'a"''''''''-____ --''D.!8crl p!J~_n ___ £ap.!!a_I __ ~~e! lal a __ Me In t~nance 

'3. Continued. 

6. Comblnatlon of 
Dl~verelon Channel 
and Channel 
Modi flcaUon 

6A. COllblnation of 
Diversion Channel. 
Channel Modifica­
tion. Channel 
Fllllnl. and Star. 
Sewer Replacement 

7. Comblnation of 
Detention Storage. 
Dlver810n Channel. 
and Channel 
Modiflcatton 

7a. Combinatlon of 
Detention Storage. 
Olverslon Channel. 
and Channel 
Modification 

8. Comblnation of 
Detention Storage. 
Channe 1 Modi f ica­
t! on. and Channe I 
Enclosure 

b. lDcreooental Local' 329.000 20.900 
Storm Sewer and 
Bridge Coata 

Total 

a. Direct Flood 
Control Coste 

a Dlverslon Channel 
o Channel Modl flca­

tlon 

52.721.000 $172.600 

526.000 
241.000 

o Brid,e Replacementd 925.000 
163.000 

$1.855.000 
o New Brldlee 

Subtotal 

b. Incremental Local f 
Stor ... Sewor and 
Bridge Costs 

Total 

a. Direct Flood 
Control Costa 
a Dlveralon Channel 
o Channel Modtftcs­

tion 
o Channel Filling 

and Star. Sewer 

465.000 

5117.600 

29.500 

52.320.000 $147.100 

526.000 
241.000 

160.000 

Rep lacellen t 
a Bridge Replace_cnld 925.000 
o New Brid,ee 163.000 

Subtotal $2.015.000 S128.000 

b. IncreDtental Local f 
Star .. Sewer and 
Bridie Coata 

Total 

Df rect Flood 
Control Costa 

o Stora,. Fact J i ty 
o Diversion Channel 
o Channel Modi ftca­

tion 
o Orid,e Rep.aeement C 

306.000 19.400 

$2.321.000 S147.400 

792.000 
366.000 
139.000 

Subtotal $1.2Q7.000 S 82.200 

38.600 b. Inere_ntal Local f 
Stora Sewer and 
Brt die Cos t a 

Total 

a. Di rect Flood 
Control Coats 

a Storaae FactlS ty 
a Diveralon Channel 
a Cbannel Modt ftca-

cation 
a Channel PIllln, 

and Stor:-m Sewer 
Replacement 

a Bridge Replacement e 

608.000 

51.905.000 $120.800 

792.000 
366.000 
1J9.000 

1100 .000 

Subtotal 51.457.000 $ 92.400 

b. Incremental Local f 
Storm Sewer and 
Bridge costs 

Total 

a. Direct flood 
Control Costa 

a Storeae Facil I ty 
a Channel Modi flca­

tion 
o Channel Enclosure 
a Bridge and Road 

ReplacelB8nt&b 
Subtotal 

b. Increlleatal Local f 
Stor. Sewer and 
Bridge Coats 

Total 

449.000 28.500 

$1. 906.000 $120.900 

792.000 
2114.000 

648.000 
939.000 

$2.623.000 

130.000 

$166.300 

8.200 

$2.753.000 $171,. ~no 

$68.600 

$ 2.000 

$ 2.000 

$ 2.000 

$ 2.000 

$25.300 

$25.300 

$25.300 

$25.JOO 

$25.700 

$25.700 

Total 

20.900 

$241.200 

$119.600 

29.500 

$149.100 

$130.000 

19.400 

$149.400 

$107.500 

38.600 

$146.100 

$117.700 

28.500 

$146.200 

$192.000 

$ 8.200 

$200.200 

aAmortt:r.ed capital coat i. b.a.d on an Intereat ... te of 6 percent and a project 11f. of 50 veara. 

______ "'K"'e.x.. Conslderatlon"'o ___ _ 

Posltive _______ -2"~.~.~a~t~lv~.~ ____ _ 

allows local develop .. a UDcertainty re,ardlng 
Ilent plan tu be Impact on adjac~nt 
carried out. landfill. 

o Provldea meaDe to 
partially resolve 
stormwater drainage 
problema. 

o One of lowest cost 
alternative. 

o ProYldes new open 
channel 

o Provides meana to 
fully resolve atorm­
water drainage 
problems 

o One of lowest coat 
alternatlye 

a Provides additional 
open apace in area 
between Delaware Ave. 
and. Nicholson Ave. 

a Reduces loca I road 
coat. 

a Could provide water 
quaUty beneft ta 

a ProYidea mean. to 
partially resolve 
ator.water dralna,e 
prob Ie ..... 

o One of loweat coat 
AI ternAUyea 

o Prov idee new open 
channel 

o Uncertainty reaardlng 
coate for excavated 
material dlspo •• l. 

o One 01 blah.at capHa' 
cost alternatives 

a Rl,h operaUon and 
IMlntenance coat 

o Los_ of land for devel­
opll8nt 

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

a Provides DO water 
quallty beneft ts. 

o Loaa of land for devel-
0pMnt 

a Proyldes no water 
quality beneft ts 

o Loss of land for devel­
opment 

a Channel between Delaware 
Ave. and "'choieun Avo. 
r .... tn. an aeathetlc nnd 
hazard prob I .... 

a May tnyolve public 
ownership of land 
a.8e8aed for aewer. 
water. and streot 
improvements. 

o Could provide water a Lo.s of land for deyel-
qual tty benel i ta opment 

a Provide .. ana to 
fully resolve atorm:­
water drainage 
problems 

o One of lowest coat 
alternaUves 

a Provldes addt tlonal 
open apace between 
De lawaro Avenue and 
Nicholson Ayenue 

a Reduces local road 
coata 

o Could provide water 0 Alternatlye with one of 
quaUty beneUt.a. the hI,hest capital 

a Provide .. ans to coat. 
fully reaolve .torm- 0 Potential 10 •• of land 
water dralnaae for development. 
problelRS. a One of highest capital 

a ProYlde addl Uonal coat alternatiYes. 
open .pace in area a Represent. 10 •• of 
between Delaware Aye. potential water resource 
and rUcholson Ave. 0 May involve public 

a Reduces local roadway ownership of land 
plan cost. asaesaod for a.wer. 

water. and atreat 
I.prov.unta 

blncludee coat for reconatructlnl S. rHebol.on Road and an exteUna frontaae road oyer tbe proposed culvert. and new brtdle. at the Chicago It North 
Western Rallway and at the utl11ty road just upatrea ... of tbe railway. Coat. are not Included for the replaceaent of tbe S. Pennsylvania Avenue 
bridle aince tbat bridle la belna replaced for transportaUon purpoaes. 

cTha only brtd,e replace .. nt uader thl. alternative te at S. Penn.ylvanl. Avenu •• No co.t t. Includ.d for tbl·. replace_nt albce that bridge t. 
being replaced for transportation purposes. 

dlnelude. coat for replaceMnt of tbe bridge. at th. Chica,o &. North Weatern Rallway and at the utUlty road jU8t up.tree. of the raUway. Coat. 
are not Included for tbe replac ... At of tbe S. Pennsylvanla Avenue bridle .tnee that bridle ia belna replaced for transportaUon purpo •••• 

elncludea coat for new bridge. at S. Nicholson Road and S. Whltnall Avenue. 

tDtfference between local coat of Atternatlve 4 and local coate of otber alternativ ••. 

Source: SF.WRPC 
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ALTERNATIVE PLAN 1: COMBINATION OF 
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IN THE CITY OF CUDAHY 

LEGEND 

.,,-. '- E~on Olannol Drainage Area 
and Shn, Nee. 

0 l00-Vear Reoorranoa Interval Floodplain 
I.hder Pfannecl L..and UIIe and Planned 

D 
Channel CcncItions 

l00-YeM Recumlnce Interval F\oodpIaJn 

t.nder Plamed Land .... a od e,dating 
OIannel Co-dtlona Which Would be 
Elfmlnatod Undef Planned QoanneI 
~ 

p~~ Detention Be",n 

HI-1 Proooeed Earthen Dike 

• PrOJ)(i8ed Outlet Structure --- Proposed Storm ~ 

0 Stn/dU'e Aoodprooting 

-- Drainage No8 Tlibutary 10 Propotod 
DatGntIorI Balin -PrOj)Oaed New Bridge 

--
T 6 N R 22 E 

LAKE TOWNSHIP 



 

 

(This page intentionally left blank) 



J 

1,\;=~~:~~MITCHElL 
I~ AIRPORT 

[) r- 1-------

Q
SOUTI1 E iII S reRN 

WISCO N SIN 
REGIONAL 

PLANN I N G 
CO MM ISSIO N 

~~~~IC 
~ Ie 

IC 
i=1 =iIC 
DC 
DC 
I IC 
I IC 
I I c::: 
I 1 c::: 
I I c::: 

D[ 
Ii==:L 
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EXHIBIT 0 

AlTERNATIVE PLAN 2: COMBINATK>N OF 
ENHANCED DETENTION STORAGE AND 
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EDGERTON DITCH IN THE CllY OF CUDAHY 
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EXHIBIT E 

AlTERNATIVE PLAN 3: MAXIMUM DETENTION 

STORAGE ALONG EDGERTON DITCH 
IN THE CITY OF CUDAHY 
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ALJERNAT1VE PlAN 4: COMBlNATk)N OF 
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EDGERTON CHANNEL STUDY AREA - CITY OF CUDAHY - MILWAUKEE COUNTY. WISCONSIN 

EXHIBIT G 

ALTERNATIVE PlAN 5: COMBINATION OF 
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ALTERNATIVE PlAN 7: COMBINATION OF 
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Maintenance requirements for wet basins include periodic inspection. mowing of 
em~ankments, ",eed and algae control, litter removal, and periodic dredgit.g and 
disposal of accumulated sediments. The cost of periodic dredging is the 
largest maintenance cost. That cost can be reduced by confining the a.ccumula­
tion of most of the inflowing sediment to a settling pond located at the inlet 
of a retention Of wet detention basin. Means of disposal of dt'edged 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 
specially 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 down~tream 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. Slmi~ 

larly. because of potentially high bacterial levels, urban ponds should not be 
used for full body contact recreational activities. 

Studies conducted by researchers at the Wisconsin Department of Natural 
Resources, the Northeastern Illinois Planning Commission, th.e 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 Qr applied under controlled 
condit ions 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 Considerations 

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 Karch 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. I, 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 
Engine~rs and/or the Wisconsin Department of Natural Resources for the phase 
of the work involving the wetland areas. In any case, it is recommended these 
agencies be contacted if construction in the wetland areas is envisioned. 
Assuming proper consideration of the wetland impacts, it is ex.pected that the 
storage can be enhanced or created under any alternative. 

LOCAL REACTION TO THE ALTERNATIVES 

un 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. 

I 
I 
I 
I 

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-wBroad~leaved cat~tail 

Typha ~lia~~Narrow~leaved cat-tail 

GRAMINEAE 
Poa pratensis~~Kentucky bluegrass 
Calamagrositis canadensis~ ~Canada bluej oint grass 
Phalaris arundinaceaL ~Reed canary grass 

CYPERACEAE 
Scirpus validus~ ~Soft~stemmed bulrush 
Carex blanda~-Wood sedge 
Carex stricta~ -Tussock sedge 
Care x lacustris~ 4Lake sedge 

SALICACEAE 
Populus deltoides - ~Cottonwood 
Salix interior2~ -Sand-bar willow 
Salix discolor· -Pussy willow 
Salix sp. ~~Willow 

ULMACEAE 
Ulmus americana~ ~American elm 

POLYGONACEAE 
Rumex crispusl,3_-curly dock 
Polygonum pensylvanicum- ~Pinkweed 

SAXIFRAGACEAE 
Ribes americanum~ -Wild black currant 

ROSACEAE 
Fragaria virginiana·-YUd strawberry 
Geum aleppicum3 ~ ~Yellow avens 
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Rosa palustris3 .• Swamp rose 

ACERACEAE 
~.s:E.~ ~_I!:£.und.Q3- -8oxeldcr 

ONAGRACEAE 
Oenothera biennis-.Evening primrose 

UMBELLIFERAE 
Daucus carotal , 3 - -Queen Anne' s lace 

CORNACEAE 
Cornus stolonifera- -Red osier dogwood 

OLEACEAE 
Fraxinus pennsylvanica- -Creen ash 

HYDROPHYLLACEAE 
Hydrophyllum virginianum- -Virginia ",aterleaf 

U!.BIATAE 
Lycopus sp. - -Bugleweed 

COMPOSITAE 
Solidago glgantea- -Giant goldenrod 
Aster lucidulus- -Swamp aster 
Aster pilosus - -Frost aster 
Aster simplex--Harsh aster 
Cirsium vulgare1 ,3.-Bull thistle 

Total number of plant species: 32 
Number of alien, or non-native, plant species: 4 (13 percent) 

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

1 Alien, or non-native, plant species. 

2 Dominant· shrub species. 

3 Growing along the wetland edge. 

Plant Community Area No. 2 

TYPHACEAE 

-3-

Typha latifoliaL-Broad-leaved cat-tail 

CRAMINEAE 
Poa pratensis- -Kentucky bluegrass 
Phalaris arundinacea2 --Reed canary grass 
Setaria sp. 2, 3_ -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 '\tIillow 

ULMACEAE 
Ulmus americana3 --American elm 

POLYGONACEAE 
Rumex crispus2 , 3_ -Curly dock 
Polygonum sp. --Smartweed 

ROSACEAE 
Fragaria virginiana- -Wild strawberry 
Rosa palustr!s3 - -Swamp rose 
Crataegus sp. - .. Hawthorn 

ANACARDIACEAE 
Rhus radicans 3 - -Poison ivy 
Rhus typhina 3 --Staghorn SumAC 

ACERACEAE 
Acer negund03 --Boxelder 

VITACEAE 
Vitis riparia- -River-bank grape 

ONACRACEAE 
Oenothera biennis- -Evening primrose 

UMBELLIFERAE 
Daucus carota2,3_-Queen Anne's lace 

CORNACEAE 
Cornus 
Cornus 

OLEACEAE 

stolonifera- -Red osier dogwood 
!!..£~ .. !~2 .. ~!!?- -Grey dogwood 

Fraxinus pennsylvanica- -Green ash 

-4-

CAPlUFOLIACEAE 
Viburnum opulus 2 ,3_ -High-bush crawberry 

COMPOSITAE 
Helianthus grosscserratus- -Sawtooth sunflower 
Rudbeckia lacinidta- -Green-headed coneflower 
Ambrosia trifida- -Ciant ragweed 
Xanthium ~ium2, 3_ -Cocklebur 
Achillea millefolium2 , 3_ -Yarrow 
Solidago gigantea--Giant goldenrod 
Aster lucidulus- -Swamp aster 
Aster pilosus- -Frost aster 
Aster simplex- -Harsh aster 
Cirsium ~2.3_-Canada thistle 

Total number of plant species: 35 
Number of alien, or non-native, plant speC?ies: (26 percent) 

This approximately IO.5-acre wetland plant community area consists of shallow 
marsh, and fresh (wet) meadow, with scattered southern wet to wet-mesic 
lowland hardwoods growing along the wetland edge. Disturbances to the plant 
community include dumping and wetland filllng with water level changes due to 
ditching and filling. No federal- or state-designated rare, threatened, or 
endangered species were observed during the field inspection. 

1 Dominant plant species. 

2 Alien, or non-native, plant species. 

3 Crowing along the wetland edge. 

r-----------------
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CUPRES SACEAE 
Thuja 

TYPHACEAE 
Typha 

GRAMINEAE 

occidentalisl - -White cedar 

latifolia- -Broad-leaved cat-tail 

Phalaris arundinacea2• -Reed canary grass 

CYPERACEAE 
Carex sp. - - Sedge 

JUNGACEAE 
Juncus torreyi- -Torrey's rush 

SALICACEAE 
Populus tremuloides1- -Quaking aspen 
Salix babylonica2 , 3_ -Weeping willow 
Salix interior--Sand-bar willow 
Sali"x sp. --lIillow 

ULMACEAE 
Ulmus americana- -American elm 

POLYGONACEAE 
Polygonum sp. uSmartweed 

ROSACEAE 
Fragaria virginiana- -Wild strawberry 
Rosa palustris--Swamp rose 
Prunus serotinaL -Black cherry 
Crataegus sp. 1. -Hawthorn 

ACERACEAE 
Acer negundol. -Boxelder 

CORNACEAE 
Cornus stolonifera- -Red-osier dogwood. 

OLEACEAE 
pennsylvanica- -Green ash 

CAPRIFOLIACEAE 
Lonicera X bella2 --Hybrid honeysuckle 

COMPOSITAE 
Solidago gigantea- -Ciant goldenrod 
Solidago a1 tissirnaL -Tall goldenrod 
Cirsium vulgare l ,2_-Bull thistle 

-6-

I Total number of plant species: 22 I Number of alien, or non-native, plant species: 4 (18 percent) 

This approximately 2.5-acre wetland plant community area consists of shallow I marsh, fresh (wet) meadow, and shrub-carr with scattered southern wet-mesic 
lowland hardwoods. Disturbances to the plant community include water level 

I changes due to ditching and channel realignment, and past filling and dumping. 
No federal- or state-designated rare, threatened or endangered species were I observed during the field inspection. 

I 
1 Alien, or non-native, plant species. 

2 Growin along the wetland edge. 

I 
I I 3 Planted tree species. 
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Appendix 1-3 

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

SOUTHEASTERN WISCONSIN REGIONAL PLANNING· COMMISSION 
916 N EAST AVENUE • P.O. 80)( 1607 • WAUKESHA, WISCONSIN 63181·1607 • ",-",5&''''' 

Hr. Wallace White 
Executive Director 
Milwaukee Metropolitan Sewerage District 
260 W'. Seebath Street 
P,O. Box 3049 
Milwaukee. Wisconsin 53201-3049 

Dear Hr. White; 

lIUCOPe .... ..,·t. 
S~/~m9 'he Coont/es of ,,_ .. .. 

.. , .... "' .... . .. ~ ...... ~ 
u., ... : ........ ,.. ...... _".,. 

October 24, 1990 

In accordance with t.he terms of the letter agreement entered into on 
June 26, 1990, between the Milwaukee Metropolitan Sewerage District and this 
Commission, the COlDllission 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 Y. 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 Hap I, 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 Y. 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. 

~~!S~i:~ri:~d s~:;:w:!~~i~r~~:a=Zu:~d a~~:o:r~o~~;~ :~a~r 7 I~f l~~~~t:~o~! !~ 
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 V. Forest Home 
Avenue and Y. Layton Avenue in the City of Greenfield; between W. National 
Avenue and W. Lincoln Avenue in the City of Vest Allis on the North Branch of 
the Root River; and along the entire length of Hale Creek in the City of Vest 
Allis. All of these reaches are located through relatively narrow parkway 
lands and serve to illustrate 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 Vest Allis is also common. 
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 Storrowater Drainage 
and Flood Control 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 Vest Allis along Hale Creek which are 
located within the 100-year recurrence interval flood hazard area. as that 
area has ba.n delineated on the basis of planned land use and existing channel 
conditions. These structures lIlay 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 stormwater 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 
major 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 Y. Lincoln 
Avenue and S. lllth Street has been documented by the City of Vest 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 Y. 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 matter 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 refinelllent 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 lIest Al1is, as shown on Hap 3. This channel modification consists 
of lowering the streambed by up to 4.2 feet along a 1.6-m11e long reach of the 
North Branch Root River between lI. Horgan 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. ll6th 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 Vest 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 Yest 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 environaental-related features as 
low flow channels, aquatic habitat restoration, and stre811 meanders. 

Vith 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 stonawater 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 systea into 
shorter reaches in order to provide DOre flow output locations as needed to 
properly consider the impacts of storage at six selected sites. In 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 
IS -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 t s stormwater drainage and flood control 
system planning, a range of design stOrti periods had been analyzed to deter­
mine the storm which caused the largest peak. These refinements to the hydro­
logic model result in minor 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 slUDJDary 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 storlJlW'ater drainage and flood control plan for Hale Creek and the portion 
of the North Branch of the Root 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 atonlge facilities are proposed 
under the initially recommended plan. However. substantial natural storage is 
included by the recommended preservation of all riVerine area wetlands and 
flood lands 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 ahove 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 if 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 removal 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 I, the total capital cost of the initially recommended flood 
control plan as set forth in Alternative Plan 1 is estimated at about $3.5 
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 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 associated 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. 

Alternativ~ Plan 2- -Refined Initially Recommended Flood Control Plan 
Alternative Plan 2 is the same as Alternative Plan I·-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 8n 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 associated 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 is summarized in Tables 2 and 3. As can be 
seen, lOO-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 HOlle 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 ". 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 l.6-lIile 
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. "ithin 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 

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 

Cost (dollars) Benefit Cost Anal~sls 
Annual Economic 

Total Operation Annual Beneflt-
Amortized and Benefits Cost 

No. Name Descri2tion Ca~ital Ca~itala Maintenance Total (dollars) Ratio 

1. Initially Recommended Alterna t I ve-- a. 1.6 miles of channel $ 835,OOOb $ 53,100 $3,300b $ 56,300 
Combination Structure modification along 
Floodprooflng, Elevation, and North Branch of the 
Removal with Minor Channel Root River 
Deepening 

b. 1.0 mile of channel 555,OOOc 35,200 2,100e 37,300 
modifications along 
Hale Creek 

c. Replacement of four 124,OOOd,e 7,900 7,900 
bridges 

d. F1oodproof 22 struc- 107,OOOf 6,800 6,800 
tures (8 In West 
Allis, 14 in Green-
field) 

e. Elevate 15 structures 517,OOOg 32,800 32,800 
(all In Greenfield) 

f. Remove 15 structures 1. 378,OOOh 87,400 87,400 
(2 in West Allis, 13 
In Greenfield) 

Total $3,516,OOOi $223,100 $5,400 $228,500 $ 66,410j 0.29 

2. Refined Initially Recommended a. 1. 6 mile of channel 835,OOOb 53,000 3,300b 56,300 
Alternative--Comblnation Structure modification along 
Floodprooflng, Elevstion, and North Branch of the 
Removal, with Minor Channel Root River 
Deepening 

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

c. Replacement of four 124,OOOd,e 7,900 7,900 
bridges 

d. Floodproof 8 struc- 39,OOOf 2,500 2,500 
tures (all in West 
Allis) 

e. Remove 44 structures 4,524,OOOh 286,800 286,800 
(2 In West Allis, 42 
In Greenfield) 

Total $6,072,0001 $385,400 $ 5,400 $390,800 $ 66,410j 0.17 

3. Maximum Detention Storage Utilizing a. 1.6 mile of channel 835,OOOb 53,000 3,300b 56,300 
Minimum Excavation modification along 

North Branch of the 
Root River 

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

c. Replacement of four 124,OOOd,e 7,900 7,900 
bridges 

d. Detention basin on 3,033,OOOk 192,300 50,OOOk 242,300 
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 
Street 

f. Detention basin on 130,ooom 8,300 5,OOom 13,300 
Wildcat Creek up-
stream of S. 124th 
Street 

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

h. Detention basin on 432,ooon 27,400 13 , ooon 40,400 
Hale Creek at 
W. Cleveland Avenue 

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

Cost !dollarsl Benefit Cost Anal~sis 
Annual Economic 

Total Operation Annual Benefit-
Amortized and Benefi ts Cost 

No. Name Descrl~tlon Cal!ital Cal!itala Maintenance Total !dollarsl Ratio 

3. continued j. Floodproof 5 struc- $ 25,OOOf $ 1.600 $ 1.600 
tures (all in West 
Allis) 

k. Remove 35 structures 3,468,0000 219,900 219,900 
(all in Greenfield) 

Total $10,321.000P $654,500 $125,400 $719,900 $ 66,410j 0.09 

4. Maximum Detention Storage Utilizing a. 1. 6 mUes of channel 835,OOOb 53,000 3,300b 56,300 
Selected Excavation at Two Sites modi fication along 

North Branch of the 
Root River 

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

c. Replacement of four 124,ooOd,e 7,900 7,900 
bridges 

d. Detention basin on 2,987,OOOk 189,400 50,OOOk 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,OOom 63,300 30,ooom 93,300 
Wildcat Creek up-
stream of S. 124th St. 

g. Detention basin on 732,0000 46,400 22,ooon 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,ooom 29,500 14,ooom 43,500 
North Branch of the 
Root River at New 
Berlin Hills Golf 
Course 

j. Floodproof 1 structure 5,ooOf 300 300 
(in West Allis) 

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

Total $12,458,OOoP $789,900 $179,400 $969,300 $ 66,410j 0.07 

5. Maximum Detention Utilizing a. 1.6 miles of channel 835,OOOb 53,000 3,300b 56,300 
Maximum Excavation modification along 

North Branch of the 
Root River 

b. 1.0 mUe of channel 555,OOOc 35,200 2,100c 37,300 
modification along 
Hale Creek 

c. Replacement of four 124,oood,e 7,900 7,900 
bridges 

d. Detention basin on 8,928,OOOk 566,000 50,OOOk 616,000 
North Brench 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,OOom 93,300 
Wildcat Creek up-
stream. of S. 124th St. 

g. Detention basin on 732,0000 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 
Hele Creek at W. 
Cleveland Avenue 

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

Cost (dollars) 

No. Name 

6. Refined Detention Utilizing 
Maximum Storage 

j. 

k. 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

I. 

j. 

Description 

Floodproof 1 structure 
(In West Allis) 

Remove 9 structures 
(all In Greenfield) 

Total 

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

1.0 mile of chsnnel 
modification along 
Hale Creek 

Replacement of four 
bridges 

Detention basin on 
North Branch of the 
Root River at W. Cold 
Spring Road 

Detention basin on 
Wildcat Creek up-
stream of S. 112th St. 

Detention basin on 
Wildcat Creek up-
stream of S. 124th St. 

Detention basin on 
Hale Creek at W. 
Cleveland Avenue 

Detention basin on 
North Branch of the 
Root River at New 
Berlin Hills Golf 
Course 

Floodproof 1 structure 
(In West Allis) 

Remove 10 structures 
(all In Greenfield) 

Total 

Annual 
Total Operation 

Amortized and 
Capital Capltala Maintenance 

5,OOOf 300 

601.0000 50,600 

$17,700,OOOP $1.122,200 $179,400 

635,OOOb 53,000 3,300b 

555,OOOc 35,200 2,100c 

124,OOOd,e 7,900 

6,932,OOOk 566,300 50,OOOk 

521,0001 33,000 16,0001 

996,OOom 63,300 30.000m 

3,735,ooon 236,600 42,OOOn 

341.000m 21.600 11.000m 

5.000f 300 

667,0000 56,300 

$16.933,OOOP $1.073.700 $154.400 

8Amortlzed 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. 

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

Total 

300 

50,600 

$1. 301. 600 

56,300 

37,300 

7,900 

616,300 

49,000 

93,300 

276.600 

32.600 

300 

56.300 

$1.226.100 

Benefit Cost Anal~818 
Economic 

Annual Beneflt-
Benefits Cost 
(dollars) Ratio 

$ 66,410j 0.05 

$ 66.410j 0.05 

deoats for bridges at W. Cleveland Avenue on the North Branch of the Root River and W. Cleveland Avenue on Bale Creek were previously 
assigned under the Commission's adopted regional transportation system plan. These two bridges would have a capital cost of $465.000. 

eOf 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. 

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

hOt 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. 

lAs 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. 

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

~he 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. 

nThe 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. 

oThe 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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Table 2 

COMPARISON OF PEAK FLOOD FLOWS UNDER ALTERANTIVE PLAN CONDITIONS 

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

No. 1 and 2 
Initially 
Recommended 

River Flood Control 
Location Mile System Plan 

North Branch Root River 

W. Forest Home Avenue 37.70 

IH-43 38.68 

W. Cold Spring Road 39.16 

W. Morgan Avenue 40.38 

W. National Avenue 40.94 

Upstream of Confluence 
with Hale Creek 41.32 

Hale Creek 

At Mouth 0.00 

4,540 

4,870 

3,800 

3,800 

2,790 

1,460 

1,540 

Alternative 3 
Percent 

Discharge Change 

3,050 

2,850 

2,720 

2,650 

1,460 

390 

1,250 

-33 

-41 

-28 

-43 

-48 

-73 

-19 

Alternative 4 
Percent 

Discharge Change 

1.940 

1,630 

2,030 

1,850 

640 

390 

340 

-57 

-66 

-46 

-51 

-77 

-73 

-78 

Table 3 

Alternative 5 
Percent 

Discharge Change 

1.450 

560 

2,160 

1,850 

640 

390 

340 

-68 

-66 

-43 

-51 

-77 

-73 

-76 

COMPARISON OF PEAK FLOOD STAGES UNDER ALTERNATIVE PLAN CONDITIONS 

Alternative 6 
Percent 

Discharge Change 

1.500 

610 

2,540 

2,330 

660 

630 

340 

-67 

-63 

-33 

-39 

-66 

-57 

-78 

100-Year Recurrence Interval Flood Stage (feet above NGVD) 
Al ternatives 

No. 1 and 2 
Initially 
Recommended 

River Flood Control 
Location Mile System Plan 

North Branch Root River 
W. Forest Home Avenue 37.675 

(Upstream side) 
Abandoned Speed Rail Bridge 36.42 

(Downstream side) 
Abandoned Speed Rail Bridge 36.423 

(Upstream side) 
W. Layton Avenue 36.62 

(Downstream side) 
W. Layton Avenue 36.625 

(Upstream side) 
W. Cold Spring Road 39.175 

(Upstream side) 
S. 106th Street/STH 100 39.61 

(Upstream side) 
W. Morgan Avenue 40.365 

(Upstream side) 
W. National Avenue 40.97 

(Downstream side) 
W. National Avenue 40.975 

(Upstream side) 
W. Cleveland Avenue 41.53 

(Downstream side) 
W. Lincoln Avenue 42.18 

(Downstream side) 

Hale Creek 
Root River Parkway Drive 

(Downstream side) 
Root River Parkway Drive 

(Upstream side) 

0.06 

0.065 

720.1 

722.0 

722.5 

723.9 

724.1 

726.2 

726.4 

730.9 

733.4 

733.7 

739.3 

756.6 

734.7 

735.7 

Alternative 3 
Flood Difference 
Stage ( feet) 

719,3 

721.2 

721.4 

722.6 

723.1 

725.6 

727.5 

730.2 

732.6 

732.9 

736.0 

755.2 

733.5 

734.2 

-0.6 

-0.6 

-1.1 

-1.1 

-1.0 

-0.4 

-0.9 

-0.7 

-0.6 

-0.8 

-3.3 

-1.6 

-1.2 

-1. 3 

Alternative 4 
Flood Difference 
Stage ( feet) 

716.0 -2.1 

719.7 -2.3 

719.9 -2.6 

721.3 -2.6 

721.3 -2.6 

727.6 +1.4 

726.0 -0.4 

729.9 -1.0 

731.6 -1.6 

731.9 -1.6 

736.1 -3.2 

755.2 -1.6 

732.2 -2.5 

732.2 -3.5 

Alterna ti ve 5 
Flood Difference 
Stage (feet) 

717.3 

719.0 

719.2 

720.4 

720.5 

727.6 

726.0 

730.0 

731.9 

731.9 

736.1 

755.2 

732.2 

732.2 

-2.6 

-3.0 

-3.3 

-3.5 

-3.6 

+1.4 

-0.4 

-0.9 

-1.5 

-1. 6 

-3.2 

-1.6 

-2.5 

-3.5 

Alternative 6 
Flood Difference 
Stage ( feet) 

717.4 -2.7 

719.1 -2.9 

719.2 -3.3 

720.5 -3.4 

720.5 -3.6 

727.5 +1.3 

726.1 -0.3 

730.2 -0.7 

732.3 -1.1 

732.4 -1. 3 

737.0 -2.3 

755.6 -1.2 

732.6 -1.9 

732.6 -2.9 
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houses in the City of Greenfield, 16 are expected to have first floor flood­
ing. Thus, consideration could also be given to floodproofing the remaining 19 
houses. 

As shown in Table I, the total capital cost of this flood control plan under 
Alternative No. 3 for Hale Creek and the North Sranch of the Root River within 
the study area is estimated at about $10.3 million, with an average annual 
operation and maintenance cost of $125,400. The total annual cost of capital 
and operation and maintenance is estimated to be $780,000. The value of the 
average annual flood abatement benefits is about $66,400, resulting in a bene­
fit-cost ratio of about 0.09. These benefits do not include those associated 
with the reduction in stormwater drainage and nuisance flooding of roadways, 
yards, and parkway which arE! generally not quantified. If these benefits were 
added, the benefit-cost ratio would be greater. 

The detention basins discussed above do not include a permanent wet basin and 
would, thus, have a limited water quality impact. This alternative could be 
expanded to provide water quality benefits by providing wet detention basins 
at five of the six sites shown on Hap 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 practi­
cally be constructed. The capital cost of the five basins would be about 
$700,000 if sized to provide a reduction of about 50 percent in the nonpoint 
source sediment loadings from the areas tributary to those basins. 

Alternative Plan 4- -Maximum Detention Storage Utilizing Minimum Excavation 
Alternative Plan 4 is similar to Alternative Plan 3 in that detention storage 
facilities would be constructed at all potential open space sites in the study 
area which appear to have a potential for providing a reduction in downstream 
flood flows and stages. These sites are shown on Map 4. Under this alterna­
tive, the detention facilities would be limited to that which can be developed 
with no major excavation as in Alternative Plan 3, except at two sites--the 
New Berlin Howard Avenue site and the Hale Creek site- -where it appeared the 
excavation could be incorporated to add storage at relatively low cost. Thus. 
the storage capacity at these two sites was increased by excavating selected 
areas as shown on Maps 11 and 12. The area tributary to, and selected charac­
teristics of, each of the six detention facilities as envisioned under Alter­
native Plan 4 are shown in Table 5. A total of about 800 acre-feet of storage 
covering about 145 acres is envisioned at the six sites under this alterna­
tive. 

The impact of the detention storage facilities on downstream flood flows and 
stages under this alternative is sUDIIIUlrized in Tables 2 and 3. As can be 
seen, 100-year recurrence interval flood flows under planned land use condi­
tions are reduced 46 to 78 percent in the study area, compared to Alternative 
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 66 and 57 percent. respectively. The associated flood 
stages between W. Layton Avenue and W. Forest Home Avenue were reduced from 
2.0 feet to 2.7 feet, compared to stages under Alternative Plans I and 2. 

-- ------- -------
Table 4 

SELECTED CHARACTERISTICS OF DETENTION STORAGE FACILITIES UNDER 
ALTERNATIVE NO. 3 - -MAXIMUM DETENTION STORAGE UTILIZING MINIMUM EXCAVATION 

100-Year Recurrence Interval Event Data 
Area Maximum Storage Peak 

tributary Elevation Volume Storage Average Outflow 
Detention Basin To Basin (feet above (acre- Area Depth Rate 

Name ~s9. mi.) NGVD) feet~ ~acres2 ~f.et) ~cfs) 

New Berlin Hills 1.44 770.4 130 22.4 5.8 55 
Golf Course Site 

West Branch Root 1. 86 747.8 38 10.0 3.8 794 
River Site 

\Jildcat Creek-- 0.59 810.6 12 2.5 4.8 416 
Howard Ave. Site 

Wildcat Creek-- 1. 88 754.0 92 12.5 7.4 600 
112th Street Site 

Hale Creek Site 2.03 735.4 67 20.0 3.4 1,224 

Cold Spring Site 11. 32 725.2 210 58.7 3.6 2,854 

Total 549 126.1 
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Hydrographs illustrating the impact of the detention facilities under Alterna­
tive Plan 3 are attached hereto as Exhibit B. 

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 1.6-mile 
long rlE'ach of the North Branch of the Root River and along the entire I.O-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 be floodproofed. Within the City of Greenfield, the residual 
flooding impacts 16 houses. For purposes of this alternative. it was assumed 
these structures would be removed. Of the 16 houses in the City of Greenfield, 
four are expected to have first floor flooding. Thus, consideration could be 
g1 ven to floodproofing the remaining 12 houses. 

As shown in Table I, the total capital cost of this flood control plan under 
Alternative Plan 4 for Hale Creek and the North Branch of the Root River 
within the study area is estimated at about $12.5 million. with an average 
annual operation and maintenance cost of $179,400. The total annual cost of 
capital and operation and maintenance is estimated 'to be $969.000. The value 
of the average annual flood abatement benefits is about $66,400, resulting in 
a benefit-cost ratio of about 0.07. These benefits do not include those asso­
ciated with the reduction in stormwater drainage and nuisance flooding of 
roadways, yards, and parkway which are generally not quantified. If these 
benefits were added, the benefit-cost ratio would be greater. In a manner sim­
ilar to Alternative Plan 4, the detention facility could be modified to have 
water quality benefit at a capital cost of about $700,000. 

Alternative Plan 5- -Maximum Detention Storage Utilizing Maximum Excavation 
Alternative Plan 5 is similar to Alternative Plans 3 and 4 in that detention 
storage facilities would be constructed at the six open space sites in the 
study area which appear to have a potential for providing a reduction in down­
stream flood flows and stages. These sites are shown on Map 4. Under this 
alternative, about 390 acre-feet of additional storage would be provided by 
excavation at the Cold Spring Road storage site over and above the storage 
envisioned under Alternative Plan 4, as shown on Map 13. The excavation at the 
Cold Spring Road site under Alternative Plan 5 will likely result in groundwa­
ter inflow into the storage facility. The soils in the area are primarily 
Houghton muck and Drummer and Sebewa silty loams and generally have a high 
groundwater table. For costing purposes, a groundwater drain system was 
assumed around the site to limit inflow. The practicality of excavating stor­
age at this site should be examined in more detailed facility planing if the 
alternative is given further consideration. The area trIbutary to, and 
selected characteristics of, each of the six detention facilities as envi~ 
sioned under Alternative Plan 5 are shown in Table 6. A total of about 1,200 
acre-feet of storage covering about 148 acres is envisioned at the six sites 
under this alternative. 

+-------- - -----
Table 5 

SELECTED CHARACTERISTICS OF DETENTION STORAGE FACILITIES UNDER 
ALTERNATIVE NO. 4- -MAXIMUM DETENTION STORAGE UTILIZING MINIMUM EXCAVATION 

100-Year Recurrence Interval Event Data 
Area Maximum Storage Peak 

Tributary Elevation Volume Storage Average Outflow 
Detention Basin To Basin (feet above (acre- Area Depth Rate 

Name (sg. mi.) NGVD) feeq ~acres2 (feet) ~cfs) 

New Berlin Hills 1.44 770.4 130 22.4 5.8 55 
Golf Course Site 

West Branch Root 1. 86 747.8 38 10.0 3.8 794 
River Site 

Wildcat Creek-- 0.59 810.6 40 6.2 6.4 127 
Howard Ave. Site 

Wildcat Creek-- 1.88 751. 7 65 11.1 5.8 544 
112th Street Site 

Hale Creek Site 2.03 732.8 170 30.5 5.6 338 

Cold Spring Site 11.32 727.6 362 65.0 5.6 1,627 

Total 805 145.2 
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Map 8 

WEST BRANCH OF THE ROOT RIVER DETENTION BASIN--ALTERNATIVE PLAN 3 
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Map 11 
WILDCAT CREEK-W. HOWARD AVENUE DETENTION BASIN--ALTERNATIVE PLAN 4 
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Map 12 
HALE CREEK DETENTION BASIN--ALTERNATIVE PLAN 4 

V /T5!TS",' \ ,: 

( \ " 
I I 

:~ 
I . I 

156.5 I I 
I I 
\ I 

"-'- I~~'i 
~.-/ --, 

LEGEND 

DETENTlON BASIN 
POOL AREA 

OUTLET STRUCTURE 200 

'""' 
rl 200 4QO 

SCALE IN FEET 

U!ClEND 

r::zJ DETENTION BASIN POOL AREA R'!4t1 ROo\DWAY EI..E1ATION 

• OUTLET STRUCTURE _ BRIDGE REPlACEMENT 

.................. EARTHEN BERM A STORMWATER PUMPING STATION o 100 200 



Table 6 

SELECTED CIIARACTERISTICS OF DETENTION STORAGE FACILITIES IlNDER 
ALTERNATIVE NO. 5--MAXIMUM DETENTION STORAGE UTILIZING MINIMUM EXCAVATION 

Detent ion Basin 
Name 

New Berlin Hills 
CoIf Courst! Site 

West Branch Root 
RiVer Site 

Wildcat Creek--
Howard Ave. Site 

Wildcat Creek--
112th Street Site 

Hale Creek Site 

Cold Spring Site 

Total 

Wallace White 
Page 10 
Oc tober 24, 1990 

Area 
Tributary 
To Basin 
{sg. rot.} 

1.44 

1. 86 

0.59 

1.88 

2.03 

11.32 

IOO-Year Recurrence Interval Event Data 
MaximWl Storage Peak 

Elevation Volume Storage Average Outflow 
(feet above (acre- Area Depth Rate 

NGVD) feet) {acres) (feet) (cfs) 

770.4 130 22.4 5.8 55 

747.8 38 10.0 3.8 794 

810.6 40 6.2 6.4 127 

751.7 65 11.1 5.8 544 

732.8 170 30.5 5.6 338 

727.6 751 68.7 11.0 560 

1,194 148.1 

The impact of the detention storage facilities on downstream flood flows and 
stages under this alternative 1s 'summarized in Tables 2 and 3. As can be 
seen, IOO-year recurrence interval flood flows under planned land use condi­
tions are reduced from 43 to 88 percent in the study area, compared to Alter­
native Plans I 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 88 and 68 percent, respectively. The 
associated flood stages between W. Layton Avenue and W. Forest Home Avenue 
were reduced from 2.8 feet to 3.5 feet, compared to stages under Alternative 
Plans I and 2. Hydrographs illustrating the impact of the detention facili­
ties under Alternative Plan 5 are attached hereto as Exhibit C. 

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 1.6-mile 
long reach of the North Branch of the Root River and along the entire 1. O-.. ile 
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 be floodproofed. Within the City of Greenfield, the residual 
flooding impacts nine houses. For purposes of this alternative, it was 
assumed these structures would be removed. Of the nine houses in the City of 
Greenfield, none are expected to have first floor flooding. Thus, considera­
tion could be given to floodproofing these nine houses. 

As shown in Table I, the total capital cost of this flood control plan under 
Alternative Plan 5 for Hale Creek and the North B:ranch of the Root River 
within the study area is estimated at $17.7 million, with an average annual 
operation and maintenance cost of $179,400. The total annual cost of capital 
and operation and maintenance is estimated to be about $1.3 million. The 
value of the average annual flood abatement benefits is about $66,400, result­
ing in a benefit-cost ratio of about 0.05. These benefits do not include 
those associated with the reduction in stormwater drainage and nuisance flood­
ing of roadways, yards, and parkway which are generally not quantified. If 
these benefits were added, the benefit-cost ratio would be greater. In a 
manner similar to Alternative Plan 4, the detention facilities under Alterna­
tive Plan 6 could be modified to have water quality benefits, at a capital 
cost of about $700,000. 

Alternative Plan 6- -Refined Detention Storage Utilizing Maximum Excavation 
Alternative Plan 6 is the same 8S Alternative Plan 5 with regard to three of 
the six storage sites. However, one of the storage facilities- -the West 
Branch Root River site facility- -was eliminated. This site is relatively 
small and is relatively close to, and impacts on, surrounding private proper­
ties .. making the likelihood of implementation low. In addition, the size of 
the New Berlin Hills Golf Course site was reduced to eliminate encroachment of 
the faCility on surrounding private properties. Finally, the capacity of the 
outlet of the Cold Spring site was adjusted to reflect the increased flows 
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needed to accommodate the changes at the two aforementioned sites. The area 
tributary to, and selected characteristics of, each of the five remaining 
detention facilities as envisioned under Alternative Plan 6 are shown in 
Table 7. A total of about 1,100 acre-feet of storage covering about 134 acres 
is envisioned at the five sites under this alternative. 

The impact of the detention storage facilities on downstream flood flows and 
stages under this alternative is 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 33 to 83 percent in the study area, compared to Alter­
nat 1 ve Plans I a~ld 2, which have no newly constructed storage Cae 11 it ies. 
Flow ratl"S at W. Layton Avenue and at W. fo'orest Home Avenue in the City of 
Greenfield are expected to be reduced 83 and 67 percent, respectively. TIle 
associated flood stages between W. Layton Avenue and W-. Forest Home Avenue 
were reduced from 2.7 feet to 3.3 feet, compared to stages under Alternative 
Plans 1 and 2. Hydrographs illustrating the impact of the detention facilities 
under Alternative Plan 6 are attached hereto as Exhibit D. 

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 1.6-mile 
long reach of the North Branch of the Root River and along the entire 1. O-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 be floodproofed. Within the City of Greenfield. the residual 
flooding impacts 10 houses. For purposes of this alternative, it was assumed 
these structures would be removed. Of the 10 houses, none are expected to have 
first floor flooding. Thus, consideration could be given to floodproofing 
these 10 houses. 

As shown in Table I, the total capital cost of this flood control plan under 
Alternative Plan 6 for Hale Creek and the North Branch of the Root River 
within the study area is estimated at about $16.9 million. with an average 
annual operation and maintenance cost of $154,000. The total annual cost of 
capital and operation and maintenance is estimated to be about $1.2 million. 
The value of the average annual flood abatellent benefits i8 about $66,400, 
resulting in a benefit-cost ratio of about 0.05. These benefits do not 
include those associated with the reduction in stormwater drainage and nui­
sance flooding of roadways, yards, and parkway which are generally not quanti­
fied. If these benefits were added, t~e benefit-cost ratio would be greater. 
In a manner similar to Alternative Plan 4, the detention facilities under 
Alternative Plan 6 could be modified to provide water quality benefits, at a 
capital cost of $700,000. 

+-------
Table 7 

SELECTED CllARACTERISTICS OF DETENTION STORAGE FACILITIES IlNDER 
ALTERNATIVE NO. 6- -MAXIMUM DETENTION STORAGE UTILIZING MINIMUM EXCAVATION 

lOO-Year Recurrence Interval Event Oaea 
Area Maximum Storage Peak 

Tributary Elevation Volume Storage Average Outflow 
Detention Basin To Basin (feet above (acre- Area Depth Rate 

Name (sg. mi.) NGVD) feet) {acres) ~feeq (cfs) 

New Berlin Hills 1.44 768.0 82 17.6 4.6 319 
CoIf Course Site 

Wildcat Creek-- 0.59 810.6 40 6.2 6.4 127 
Howard Ave. Site 

Wildcat Creek-· 1.88 751. 7 65 11.1 5.8 544 
l12th Street Site 

Hale Creek Site 2.03 732.8 170 30.5 5.6 338 

Cold Spring Site 11.32 727.5 744 68.7 10.9 807 

Total 1,101 134.1 
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COMPARISON OF ALTERNATIVE PLANS 

The alternative plans were compared with respect to cost, implementability, 
development restrictions and surrounding land use impacts, water quality 
impacts, and open space aesthetic and safety considerations. The costs and 
non-monetary considerations are listed in Table 8. 

Costs 
Review of Table 8 indicates that the total capital and total annual cost of 
Alternative Plans 1 and 2 are the lowest, with the costs increasing as the 
amount of storage is increased under Alternatives 3. 4. 5, and 6. The costs 
of Alternative Plan 3 are nearly double the costs of Alternative Plan 1. This 
indicates that the costs of detention generally exceeds the cost of the alter­
native option--in this case floodproofing, elevation, and removal of struc­
tures. Annual operation and maintenance costs are also increased substanti­
ally as the amount of detention storage increases. 

As noted later in this section. the alternatives providing for detention stor­
age can be provided with facilities to reduce nonpoint source loadings and 
improve water quality at a lower cost than providing for such water quality 
facilities under Alternative Plans land 2 where no detention storage is pro­
vided. The savings in water quality facility costs. however. are relatively 
small compared to the increased costs of Alternatives 3. 4. 5. and 6 over and 
above the costs for Alternatives 1 and 2. 

Implementability 
Alternative Plan 1 requires significant floodproofing and el..e,yation of private 
property structures. Because such floodproofing would b~·',,,,?o'~'untary. complete 
implementation of these two alternatives is unlikely and." therefore. there 
would likely be significant residual flooding problems r411l4'ining if this 
alternative was selected. Alternative Plan 2 also has limited floodproofing 
involving 8 structures. Thus, to a much lesser extent, complete resolution of 
the flooding problem is unlikely in that alternative. Alternative Plans 3. 4, 
5. and 6, all require obtaining easellents. or purchasing about 150 to 180 
acres of land not currently utilized for drainage and flood control purposes, 
assuming the storage area required plus a buffer and access area. Some of the 
land is privately owned and some is publicly owned but designated for other 
purposes not fully compatible with floodwater storage, even on a temporary 
basis. The proposed construction of detention facilities is certain to raise 
objections from property owners and, thus, hinder implementation. 
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Spring Road site under Alternative Plans 3 and 4 could also limit, to a lesser 
extent, the uses of the site intended by the County. 

Water Quality Impacts 
By modifying the facilities or adding facilities at the six storage sites 
shown on Map 4, all the alternative plans could be modified to provide water 
quality benefits. The capital cost to do so would be about $1,100,000 for 
Alternative Plans 1 and 2; and about $700,000 under Alternative Plans 3, 4, 5, 
and 6. For these costs, storage ponds could be constructed at all the sites 
to provide about 50 percent reduction in nonpoint source sediment loadings. 

It should be noted that a detailed urban nonpoint source evaluation should be 
conducted to assess the best means of achieving water quality improvement in 
the study area. Such a planning effort may indicate a different mix and loca· 
tion for water facilities than use of the six sites discussed herein. Under 
Alternative Plans 5 and 6, potential water quality problems exist due to con­
struction-related activity erosion resulting from the large areas to be exca­
vated. 

Open Space! Aesthetics, and Hazards 
Under Alternative Plan 2, about 30 acres of new parkland would be created, 
providing for more open spaces in a highly urbanized area. Thus, this alter· 
native has positive impacts in this regard. Under Alternative Plans 5 and 6, 
significant excavation would be required at the Hale Creek and, most impor­
tantly, the Cold Spring Road site. The area to be excavated includes primary 
environmental corridor at the Cold Spring site and wetland areas at both 
sites. The potential negative environmental impact of this excavation make 
these two alternatives undesirable. Thus, these two alternatives are unlikely 
to be implemented unless costly mitigation site work is possible to offset the 
negative impacts. Approval by the regulatory agencies involved of Alternative 
Plans 5 and 6 is unlikely to be achieved. 

The use of each of the six sites as storage sites would require that the sites 
be maintained as open land. Such open areas could have limited potential 
recreational value. In this regard, it should be noted that most of the areas 
within the detention sites would be maintained in open use under the current 
development pattern. Information on the size of the site, the current uses of 
the site, and any development restrictions are provided in Table 9. 

FURTHER ALTERNATIVE CONSIDERATIONS BASED UPON REVIEII OF REPORT DRAFT 

Development Restrictions and Surrounding Land Use Impacts This letter report was reviewed in draft form at an interagency staff meeting 
To varying degrees, Alternative Plans 3, 4, 5, and 6 have some limitations on held on September 28, 1990. at the Milwaukee Metropolitan Sewerage District 
development potential within the area. In these alternatives, from 150 to 180 offices and attended by representatives of the Milwaukee Metropolitan Sewerage 
acres of land must be obtained for detention storage. This will restrict the District, the Wisconsin Department of Natural Resources, and the Regional 
uses for which the land can be used. In the case of Alternative Plans 4, 5, Planning Commission. During that meeting. certain refinements were requested 
and 6, the impacts are most severe in that the Hale Creek site would utilize a to the draft report. All of these requested changes have been incorporated 
large athletic field complex for floodwater storage, requiring loss of those into the appropriate text and tables of this report. In addition, it was 
facilities. At the Cold Spring Road site, the excavation required under requested that the report include a discussion of three additional variations 
Alternative Plans 5 and 6 would be inconsistent with current county plans for of the alternatives considered. These variations include: 1) the option of 
the construction of park facilities at the site. The storage basin at the Cold providing storage at the Hale Creek site only; 2) the option of providing 

-----------------~-----------------

No. Name 

Table 8 

PRINCIPAL FEATURES, COSTS, AND NONECONOMIC CONSIDERATIONS OF ALTERNATIVE FLOOD CONTROL PLANS FOR 
HALE CREEK AND THE NORTH BHANCH OF THE ROOT RIVER ABOVE W. FOREST HOME AVENUE 

Costs (dollars) 
Annual 

Operation Key Considerations 
Amortized and 

Description Capital Capi tala Maintenance Total Positive Negative 

1. Initially Recommended a. 2.6 miles of channel 
modification 

$ 1, 390,000 $ 88,200 $ 5,400 $ 93,600 o Lowest cost of 
al ternative 

o Complete, voluntary 
implementation for 
floodproofing unlikely 
and therefore left wi th 
a significant residual 
flood problem 

Al ternative--Combina-
tion Structure Flood­
proofing, Elevation. 
and Removal Wi th 
Minor Channel 
Deepening 

2. Refined Initially 
Recommended Al terna­
ti ve--Combination 
Structure Floodproof­
ing, Elevation. and 
Removal. wi th Minor 
Channe 1 Deepening 

b. Replace four bridges 
c. Floodproof 22 

structures. elevate 
15 structures, and 
remove 15 
structures 

Total 

a. 2.6 miles of channel 
modification 

b. Replace four bridges 
c. Floodproof 8 struc­

tures and remove 44 
structures 

Total 

124,OOOb 7,900 

2,002,000 127,000 

$ 3,516,000 $ 223,100 $ 5,400 

1,390,000 
I24,OOOb 

4,563,000 

$ 6,072,000 

88,200 
7,900 

289,300 

$385,400 

5,400 

$ 5,400 

7,900 

127,000 

$ 228,500 

o Provides outlet 
for six storm 
storm sewer 
outfalls cur­
rently below 
grade 

o Reduces frequent 
flooding of 
parkway roads 
in West Allis 

o Removal of 
93,600 structures could 

7,900 provide for 
expans i on 0 f the 
parkway corridor. 

289,300 0 Provides outlet 
for six storm 
sewer outfalls 
currently below 
grade. 

$390,800 

o Reduces frequent 
flooding of 
parkway roads 
in West Allis 

o Cons t ruc t i on 0 f channe I 
modification results in 
a small increase in 
downstream flood dis­
charges and stages! thus 
requiring the obtainment 
of easements. 

o Complete. voluntary 
implementation for 
floodprooflng unlikely 
and therefore left wi th 
with a significant 

residual flood problem 
o Construction of channel 

modification resul ts in 
a small increase in 
downstream flood dis­
charges and stages, thus 
requiring the obtainment 
of easements. 
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No. Name 

3. Maximum Detention 
Storage Utilizing 
Minimum Excavation 

4. Maximum Detention 
Storage Utilizing 
Selected Excavation 
at Two Sites 

5. Maximum Detention 
Utilizing Maximum 
Excavation 

6. Refined Detention 
Utilizing Maximum 
Storage 

Description 

a. 2.6 miles of channel 
modification 

b. Replace four bridges 
c. Storage facilities 
d. Floodproof 5 struc­

tures and remove 35 
structures 

Total 

a. 2.6 miles of channel 
modification 

b. Replace four bridges 
c. Storage facilities 
d. Floodproof 1 struc­

ture and remove 16 
structures 

Total 

a. 2.6 miles of channel 
modification 

b. Replace four bridges 
c. Storage facilities 
d. Floodproof 1 struc­

ture and remove 9 
structures 

a. 2.6 miles of channel 
modification 

b. Replace four bridges 
c. Storage facilities 
d. Floodproof 1 struc­

ture· and remove 10 
structures 

Total 

Capi tal 

$ 1.390,000 
124,OOOb 

5,314,000 

3,493,000 

$10,321,000 

1.390,000 
124,OOOb 

9,439,000 

1.505,000 

Table 8 (conttd) 

Costs (dollars) 
Annual 

Operation 
Amortized and 
Capitala Maintenance 

$ 88,200 
7,900 

336,900 

221. 500 

$654,500 

88,200 
7,900 

598,400 

95,400 

$ 5,400 

120,000 

$125,400 

5,400 

174,000 

Total 

$ 93,600 
7,900 

456,900 

221,500 

$779,900 

93,600 
7,900 

712,400 

95,400 

$12,458, 000 $ 789,900 $179,400 $ 969,300 

1,390,000 

124,OOOb 
15,380,000 

806,000 

88,200 

7,900 
975,000 

51,100 

$17,700,000 $1,122,200 

1,390,000 

124,OOOb 
14,527,000 

892,000 

88,200 

7,900 
921.000 

56,600 

$16,933,000 $1.073,700 

5,400 

174,000 

93,600 

7,900 
1,149,000 

51,100 

$179,400 $1,301. 600 

5,400 

149,000 

93,600 

7,900 
1.070,000 

56,600 

$154,400 $1,228,100 

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

Key Considerations 

Positive Negative 

o Reduces down­
stream flood 
discbarges and 
stages 

o Removal of 
structures could 
provide for 
expans i on 0 f 
parkway corridor 

o Could reduce 
cbanne 1 e roai on 
due to reduction 
In flood dis­
charges 

o Provides outlet 
for six storm 
sewer outfalls 
currently below 
grade 

o Reduces frequent 
flooding of 
parkway roads 
iil West Allis 

o Reduces down­
stream flood 
discharges and 
stages 

o Removal of 
structures could 
provide for 
expansion of 
parkway corridor 

o Could reduce 
channel erosion 
due to reduction 
In flood dla­
charges 

o Provides outlet 
for six storm 
sewer outfalls 
currently below 
grade 

o Reduces frequent 
flooding of 
parkway roads 
in West Allis 

o Reduces down­
stream flood 
discharges and 
stages 

o Could reduce 
channel erosion 
due to reduc­
tion in flood 
discharges 

o Provides outlet 
for six storm 
sewer outfall_ 
currently below 
grade 

o Reduces frequent 
flooding of 
parkway roads 
in West Allis 

o Reduces down­
stream flood 
discharges and 
stages 

o Coul d reduce 
channel erosion 
due to reduction 
in flood dis­
charges 

o Provides outlets 
for six storm 
sewer outfalls 
currently below 
grade 

o Reduces frequent 
flooding of 
parkway roads 
In West Allis 

o Complete. voluntary 
implementation for 
floodprooflng unlikely 
and therefore left with 
a significant residual 
problem. 

o Loss of land for devel­
opment. 

o Construction of deten­
tion basin in conflict 
with park development 
plan. 

o Significantly higher 
annual cost than alter­
natives 1 and 2. 

o Loss of land for devel­
opment. 

o Construction of deten­
tion basin in conflict 
wi tb park development 
plan. 

o Loss of athletic field 
at Nathan Hale High 
school due to excavation 
for detention basin 

o Significantly higher 
annual cost than alter­
natives 1 and 2. 

o Loss of land for devel­
ment 

o Loss of wetland area due 
to detention basin 
excavation 

o Construction of deten­
tion basin in conflict 
with park development 
plans 

o Loss of athletic field 
at Nathan Hale High 
School due to excavation 
for detention basin 

o Highest annual cost of 
al ternatives 

o Loss of land for develo­
opment 

o Loss of wetland area due 
to detention basin 
excavation 

o Construction of deten­
tion basin in conflict 
wi th park development 
plans 

o Loss of athletic field 
at Nathan Hale High 
School due to excavation 
for detention basin 

o Significantly higher 
annual cost than Alter­
natives 1 and 2 

bCost 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 Commissionts adopted regional transportation system plan. These two bridges would have a capital cost of 5465.000. 

Source: SEWRPC 
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Table 9 

SELECTED CHARACTERISTICS OF DETENTION BASIN SITES 

Basin Location 

Basin 
Area 

(acres) Current Site Use 

W. Cold Spring Road 59·69 Kilwaukee County 
Parkway-undeveloped 

Wildcat Creek-
S. 112th Street 

Wildcat Creek-
W. Howard Avenue 

West Branch of the 
Root River 

Hale Creek 

New Berlin Hills 
Golf Course 

Wallace White 
Page 14 
October 24, 1990 

11·12 Church athletic field, 
residential, urban 
open space 

2·6 Church athletic field, 
urban open space 

10 Residential, urban 
open space 

20·30 High School athletic 
field, urban open 
space 

18·22 Golf course 

Site Development 
Limitation 

o About 50 percent of 
8ite 1. classified as 
wetland 

o About 85 percent of 
site is classified as 
primary environmental 
corridor 

o About 90 percent of 
.. site is classified as 
floodplain 

o All of site is cur­
rently County parkland 

o About 50 percent of 
site is classified as 
wetland 

o All of site is classi­
fied as isolated 
natural area 

o About 40 percent of 
site is classified as 
floodplain 

o About 40 percent of 
site is classified as 
wetland 

o About 40 percent of 
site is classified as 
isolated natural area 

o All of site is classi­
fied as floodplain 

a All of site is cur­
rently developed for 
open space use 

o About 70 percent of 
site is classified as 
floodplain 

structure removal in the City of West Allis, with no channel improvement; and 
3) the option to provide storage to reduce flood flows tributary to the North 
Branch of the Root River between W. Forest Home Avenue and W. Layton Avenue. 
Each of these refinements is discussed in the following paragraphs: 

Provision of Storage at the Hale Creek Site 
The District and the Wisconsin Department of Natural Resources requested that 
the option providing storage only at the Hale Creek site be evaluated as a 
measure to deal primarily with the identified flooding and drainage problems 
in the City of West Allis. As noted previously, there are currently 27 struc­
tures located within the floodplain in the City of West Allis, including nine 
residences along the North Branch of the Root River, and nine. residences and 
nine commercial buildings along Hale Creek. The option requested to be can· 
sidered to resolve these flooding conditions would be to provide the channel 
improvements and the Hale Creek detention facility as included in Alternative 
Plan 6. In addition, in order to resolve residual flooding in the City of 
West Allis, the floodproofing of one house and the removal of one house would 
be required. 

As shown in Table 10, the total capital cost of this flood alternative control 
plan--Alternative Plan 7--for the portion of Hale Creek and .the North Branch 
of the Root RiVer within the City of West Allis is estimated at about $5.4 
million, with an average annual operation and maintenance cost of $47,400. 
The total annual cost of capital and operation and maintenance is estimated to 
be $387, 000. The value of the average annual flood abatement benefits is 
about $29,700, resulting in a benefit·cost ratio of about 0.~8. 

Table 10 also includes a comparison of these costs with costs for the portion 
of Alternative Plan 2 in the City of West Allis. The costs of the detention 
basin at the Hale Creek site, channel modification, and removal and floodproof­
ing of two structures in the City of Vest Allis, as set forth under Alternative 
Plan 7, are about three times more costly than the costs for the West Allis 
portion of Alternative Plan 2, which includes items 2a., 2b .• 2c., 2d., and a 
part of 2e. in Table 1 and have an equivalent annual cost of $117,000. 

Provision of Structure Relloval in the City of West Allis 
With No Channel Modification 
If the channel modification components of the alternative plans were not 
constructed, one option would be to purchase all of the homes impacted by the 
flooding. Under this option, the flood damage problem would be resolved. 
However, the residual flooding of streets, including the Parkway Drive, and of 
yards. as well as the problems associated with the six storm sewer outlets 
located in the reach concerned would not be resolved. The cost for removal of 
the 27 structures in the floodplain would entail an estimated cost of $4.3 
million based upon the current market value of the structures I plus allowances 
for relocation and miscellaneous costs. This results in an aquivalent annual 
cost of about $273,000. This cost may be compared to the cost of the West 
Allis portion of Alternative Plan 2 which has an equivalent annual cost of 
$117,000 as shown in Table 10. 

I 
I 

Wallace White 
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Consideration of Additional Storage Facilities Between 
W. Forest Home Avenue and W. Layton Avenue 
During the review of the six alternative plans developed and evaluated in this 
report, it was noted that there is a significant increase in the lOa-year 
recurrence interval flood flows between W. Layton Avenue and W. Forest Home 
Avenue, as shown on Table 2. This results from the runoff from a 2.6~square· 
mile drainage area which enters the stream in this reach. Drainage from both 
north and south of the channel is tributary within this reach. Because the 
drainage enters at several locations, lIIore than one detention basin would be 
required. There is a limited amount of open space available north of W. Lay· 
ton Avenue and east of the North Branch of the Root River which could be used 
for the storage of runoff from a portion of the tributary area. However. the 
provision of storage at this site in conjunction with the other sites would 
result in another alternative similar to Alternative Nos. 3 through 6. Since 
the costs for those alternatives are substantially greater than Alternative 
Plans 1 and 2. it was not deemed necessary to quantitatively evaluate this 
additional storage. 

CONCLUDING STATEMENT 

This letter report provides details and an evaluation of six alternative plans 
for resolving flooding and drainage problems along the North Branch of the 
Root River. The alternatives evaluated include the plan initially recommended 
by the Advisory Committee for the District' s stormwater drainage and flood 
control planning; a refinement of that plan providing for removal of the 
affected homes in the City of Greenfield as developed by the District during 
plan implementation; as well as four alternatives providing for various degrees 
of additional storage. The report includes the provision of additional data 
and information of the six alternatives and details of a seventh alternative 
as requested during the meeting held at the District offices on September 28, 
1990, to review a draft of this report. 

We trust that this letter report fully satisfies the agreement between 
the District and the Commission. Should you or your staff have any "questions 
or comments concerning the information presented in this report, please do not 
hesitate to call. 

Sincerely. 

'i' G·,:I:o~~ ... , 
f-''''1.U0-!..lWl..-

I KWB/RPB/ib 

I 
HOI. rpb 
Enclosures 

Kurt W. Bauer 
Executive Director 

+---
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Table 10 

COST ESTIMATES FOR ADDITIONAL ALTERNATIVE FLOOD CONTROL OPTIONS FOR 
HALE CREEK AND THE NORTH BRANCH OF THE ROOT RIVER IN THE CITY OF WEST ALLIS 

Cost (dollars) Benefit Cost Anal~sis 
Annual Economic 

Total Operation Annual Benef1 t-
Amortized and Benef1 ts Cost 

No. Name Descri~tion Ca~1tal Ca~1tala Maintenance Total (dollars) Ratio 

2A.Refined Initially Recommended a. 1.6 mile of channel 835,000b 53,000 3,300b 56,300 
Alternative--Combination Structure modification along 
Floodproofing, Elevation, and North Branch of the 
Removal. wi th Minor Channel Root River 
Deepening-West Allis only. 

b. 1. 0 mUe of channel 555,000c 35,200 2,100c 37,300 
modification along 
Hale Creek 

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

d. Floodproof 8 struc- 39,000f 2,500 2,500 
tures (all in West 
Allis) 

e. Remove 2 structures 205,000 13,000 13,000 

Total $1, 758,000 $111,600 $ 5,400 $117,000 $ 29,700 0.25 

7. Detention Utilizing Storage at the a. 1.6 miles of channel 835,000b 53,000 3,300b 56,300 
Hale Creek Site Only-West Allis modification along 
improvements only North Branch of the 

Root River 

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

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

d. Detention basin on 3,735,000g 236,800 42,00on 278,800 
Hale Creek at W. 
Cleveland Avenue 

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

f. Remove 1 structure 104,000 6,600 6,600 

Total $5,358,000 $339,800 $47,400 $387,200 $ 29,700 0.06 

aAmortized 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. 

cThe 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. Theae two bridges would have a capital cost of $465,000. 

eOf 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. 

gThe 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. 

Source: SEWRPC 
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EXHIBIT A 
HYDROGRAPHS FOR ALTERNATIVE PLAN 3 

•. S 

3.5 

2.5 

1.5 

0.5 

3.5 

2.5 

1.5 
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NOR1H b3RANCH OF lHt: ROOT RIVER 
AT w. FOREST HOME AV};NUE 

LEGEND 
o WITHOUT DETENTION BASINS 
+ WITH DETENTION BASINS 

10 11 12 13 14 1'5 

Time (hrs) 

NORTH BRANCH OF THE ROOT RIVER 
AT IH-43 

LEGEND 
o WITHOUT DETENTION BASINS 
+ WITH DETENTION BASINS 

10 11 12 13 14 1'5 

Time (hrs) 

NORTH BRANCH OF THE ROOT RIVER 
AT Y. MORGAN AVENUE 

LEGEND 
o WITHOUT DETENTION BASINS 
~. WITH DETENTION BASINS 

10 11 12 13 14 1'5 

Time (hra) 

SOURCE: SEWRPC 
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EXHIBITB 
HYDROGRAPHS FOR ALTERNATIVE PLAN 4 

NORTH BRANCH OF THE ROOT RIVlR NORTH BRANCH OF THE ROOT RIVER 
AT W. FOREST HOME AVENUE AT Y. NATIONAL AVENUE 

Z.6 ------"--.----~--- -~---------------

LEGEND Z.4 
'.5 0 WITHOUT DETENTION BASINS 

Z.2 LEGEND 
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· -i 
1.6 

-;-~ I.. 
~ : 2.5 ~ : -, -, 

1.2 aO a,g .. 
t:. t:. 

1.5 0.8 

0.6 

. 0.4 

0.5 
0.2 

10 11 12 13 .. " 10 11 12 13 .. 15 

Time (hra) Time (hra) 

NORTH BRANCH OF THE ROOT RIVER HALE CREEK AT CONFLUENCE WITH 
AT IH-4J NORTH BRANCH OF THE ROOT RIVER 

1.6 

LEGEND 1.5 LEGEND 

0 WITHOUT DETENTION BASINS I.. 0 WITHOUT DETENTION BASINS 

+ WITH DETENTION BASINS 1.3 + WITH DETENTION BASINS 

1.2 

1.1 

· . 
~~ .] 0.9 

~ : ... -, u. 0.8 
aO -, .. a,g 0.7 

t:. t:. 
0.6 

0.5 

0.' 

0.3 

0.2 

0.1 

10 11 12 13 l' " 10 11 12 13 .. " 
Time (hrs) Time (hra) 

NORTH BRANCH OF THE ROOT RIVER WILDCAT CREEK AT CONFLUENCE WITH 
AT If. MORGAN AVENUE NORTH BRANCH OF THE ROOT RIVER 

1.7 

1.6 LEGEND LEGEND 
J-' 1.5 0 WITHOUT DETENTION BASINS 0 WITHOUT DETENTION BASINS 

+ WITH DETENTION BASINS 
I.. + WITH DETENTION BASINS 
1.3 

1.2 

1.1 
2.5 · . 

-;~ .~ 0.9 ~ : ... -, ~~ 0.8 ,,0 a,g .. 
t:. t:. 0.7 

1.5 
0.6 

0.5 

0.' 

0.3 

0.5 0.2 

0.1 

10 11 12 13 1. " 10 11 12 13 1. " 
Time (hrs) Time (hrs) 

SOURCE: SEWRPC 
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EXHIBITC 
HYDROGRAPHS FOR ALTERNATIVE PLAN 5 
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EXHIBIT D 
HYDRQGRAPHS FOR ALTERNATIVE PLAN 6 
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SOURCE: SEWRPC 
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