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Management Recommendations Technical Memorandum 
Root River Sediment-transport Planning Study   Mussetter Engineering, Inc. C-1

Upstream Limit: S. 124th Street (Milwaukee Waukeesha County Line) 135,748
Downstream Limit: 130,000
Subreach Length: 1.1 miles (5750 ft)

Hydrology Summary
Mean Daily Flows (Existing) (2020)

90% Exceedence: 0.1 cfs 0.1 cfs
50% Exceedence: 0.2 cfs 0.2 cfs
10% Exceedence: 3.0 cfs 3.0 cfs

5% Exceedence: 16 cfs 17 cfs
1% Exceedence: 36 cfs 38 cfs

Instantaneous Peak Flows
2-year: 96 cfs 100 cfs
5-year: 220 cfs 240 cfs

10-year: 310 cfs 330 cfs
25-year: 440 cfs 460 cfs
50-year: 560 cfs 580 cfs

100-year: 700 cfs 720 cfs
Subreach-Averaged Main Channel Hydraulics Summary

Discharge: 50% Exc. 10% Exc 1% Exc 2-year 10-year 100-year
Hydraulic Depth: 0.1 ft 0.4 ft 1.4 ft 2.1 ft 3.0 ft 3.5 ft

Velocity: 0.4 fps 0.8 fps 1.9 fps 2.5 fps 3.3 fps 3.5 fps
Top Width: 5.1 ft 9.6 ft 13 ft 19 ft 27 ft 37 ft

Channel Capacity: 150 cfs (Approx.)
Geomorphic Characteristics

Bed Slope: 0.0048
Bed Material:

Vertical Stability: Incising
Large Woody Debris:

Total Bank Erosion: 2200 ft (38%)
Infrastructure
Storm Drain Outfalls: 8
Grade-Control Struct: 4

Bank Protection: 1500 ft (26%)
Road Crossings: 4

Sediment-Transport Summary
Average Annual (Existing) (2020)

Transport Capacity: 370 tons 398 tons
Bed Material Supply: 136 tons 146 tons

Agg/Deg Volume: -234 cu yds -252 cu yds
Agg/Deg Depth: -0.04 ft -0.04 ft

Primary Recommendations

Mussetter Engineering, Inc. Project #05-05

MMSD Contract # W30003P01
Root River Sediment-transport Planning Study

North Branch Root River, Subreach 1

1.  Construct riffle grade-control at Stations 1341+70, 1326+90, and 1301+30.
2.  Bank protection at Stations 1349+50, 1348+50, 1343+60 and 1343+60 (to protect S 124th St).
3.  Monitor bank erosion at Stations 1355+40 and 1350+00.

Upstream Station:
Downstream Station:Hale Creek
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Figure C.1.  Summary sheet for North Branch Root River, Subreach 1. 
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Management Recommendations Technical Memorandum 
Root River Sediment-transport Planning Study   Mussetter Engineering, Inc. C-2

Upstream Limit: Hale Creek 130,000
Downstream Limit: Wildcat Creek 118,200
Subreach Length: 2.2 miles (11,800 ft)

Hydrology Summary
Mean Daily Flows (Existing) (2020)

90% Exceedence: 0.1 cfs 0.1 cfs
50% Exceedence: 0.4 cfs 0.4 cfs
10% Exceedence: 9.0 cfs 9.0 cfs

5% Exceedence: 37 cfs 39 cfs
1% Exceedence: 66 cfs 68 cfs

Instantaneous Peak Flows
2-year: 200 cfs 210 cfs
5-year: 450 cfs 470 cfs

10-year: 630 cfs 650 cfs
25-year: 900 cfs 930 cfs
50-year: 1140 cfs 1170 cfs

100-year: 1420 cfs 1450 cfs
Subreach-Averaged Main Channel Hydraulics Summary

Discharge: 50% Exc. 10% Exc 1% Exc 2-year 10-year 100-year
Hydraulic Depth: 0.1 ft 0.7 ft 1.8 ft 2.9 ft 4.4 ft 5.3 ft

Velocity: 0.3 fps 0.7 fps 1.5 fps 2.0 fps 2.6 fps 3.0 fps
Top Width: 10.3 ft 17.3 ft 25 ft 35 ft 43 ft 44 ft

Channel Capacity: 200 cfs (Approx.)
Geomorphic Characteristics

Bed Slope: 0.001
Bed Material:

Vertical Stability: Stable
Large Woody Debris:

Total Bank Erosion: 4990 ft (42%)
Infrastructure
Storm Drain Outfalls: 5
Grade-Control Struct: 4

Bank Protection: 1460 ft (12%)
Road Crossings: 6

Sediment-Transport Summary
Average Annual (Existing) (2020)

Transport Capacity: 240 tons 263 tons
Bed Material Supply: 482 tons 516 tons

Agg/Deg Volume: 242 cu yds 253 cu yds
Agg/Deg Depth: 0.01 ft 0.01 ft

Primary Recommendations

Mussetter Engineering, Inc. Project #05-05

MMSD Contract # W30003P01
Root River Sediment-transport Planning Study

North Branch Root River, Subreach 2

1.  Bank protection on right bank at Stations 1290+40 and 1289+00 to protect Root River Parkway.
2.  Monitor partially-failed riprap sills at Stations 1236+40 and 1238+30 for local scour.

Upstream Station:
Downstream Station:
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Figure C.2.  Summary sheet for North Branch Root River, Subreach 2. 
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Management Recommendations Technical Memorandum 
Root River Sediment-transport Planning Study   Mussetter Engineering, Inc. C-3

Upstream Limit: Wildcat Creek 118,200
Downstream Limit: West Grange Ave 106,158
Subreach Length: 2.3 miles (12,040 ft)

Hydrology Summary
Mean Daily Flows (Existing) (2020)

90% Exceedence: 0.5 cfs 0.6 cfs
50% Exceedence: 2.0 cfs 3.0 cfs
10% Exceedence: 24.0 cfs 28.0 cfs

5% Exceedence: 74 cfs 84 cfs
1% Exceedence: 110 cfs 130 cfs

Instantaneous Peak Flows
2-year: 400 cfs 440 cfs
5-year: 820 cfs 880 cfs

10-year: 1120 cfs 1200 cfs
25-year: 1600 cfs 1680 cfs
50-year: 2020 cfs 2110 cfs

100-year: 2490 cfs 2590 cfs
Subreach-Averaged Main Channel Hydraulics Summary

Discharge: 50% Exc. 10% Exc 1% Exc 2-year 10-year 100-year
Hydraulic Depth: 0.3 ft 1.0 ft 2.1 ft 3.7 ft 5.8 ft 8.6 ft

Velocity: 0.4 fps 1.0 fps 1.5 fps 2.0 fps 2.5 fps 1.9 fps
Top Width: 16.6 ft 24.9 ft 34 ft 51 ft 55 ft 61 ft

Channel Capacity: 220 cfs (Approx.)
Geomorphic Characteristics

Bed Slope: 0.0007
Bed Material:

Vertical Stability: Stable
Large Woody Debris:

Total Bank Erosion: 6060 ft (50%)
Infrastructure
Storm Drain Outfalls: 15
Grade-Control Struct: 3

Bank Protection: 310 ft (3%)
Road Crossings: 5

Sediment-Transport Summary
Average Annual (Existing) (2020)

Transport Capacity: 381 tons 469 tons
Bed Material Supply: 487 tons 510 tons

Agg/Deg Volume: 105 cu yds 41 cu yds
Agg/Deg Depth: 0.00 ft 0.00 ft

Primary Recommendations

Mussetter Engineering, Inc. Project #05-05

MMSD Contract # W30003P01
Root River Sediment-transport Planning Study

North Branch Root River, Subreach 3

1.  Install bank protection on the left bank at Station 1153+80 to protect Root River Parkway.
2.  Monitor bank erosion at Stations 1152+30, 1125+50, 1099+50, 1097=20, 1091+20 and 1068+90.

Upstream Station:
Downstream Station:
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Figure C.3.  Summary sheet for North Branch Root River, Subreach 3. 
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Management Recommendations Technical Memorandum 
Root River Sediment-transport Planning Study   Mussetter Engineering, Inc. C-4

Upstream Limit: West Grange Ave 106,158
Downstream Limit: Whitnall Park Creek 99,300
Subreach Length: 1.3 miles (6,860 ft)

Hydrology Summary
Mean Daily Flows (Existing) (2020)

90% Exceedence: 0.5 cfs 0.6 cfs
50% Exceedence: 2.0 cfs 3.0 cfs
10% Exceedence: 24.0 cfs 28.0 cfs

5% Exceedence: 74 cfs 84 cfs
1% Exceedence: 110 cfs 130 cfs

Instantaneous Peak Flows
2-year: 400 cfs 440 cfs
5-year: 820 cfs 880 cfs

10-year: 1120 cfs 1200 cfs
25-year: 1600 cfs 1680 cfs
50-year: 2020 cfs 2110 cfs

100-year: 2490 cfs 2590 cfs
Subreach-Averaged Main Channel Hydraulics Summary

Discharge: 50% Exc. 10% Exc 1% Exc 2-year 10-year 100-year
Hydraulic Depth: 0.4 ft 1.3 ft 2.7 ft 5.1 ft 7.7 ft 8.4 ft

Velocity: 0.3 fps 0.9 fps 1.6 fps 2.5 fps 3.0 fps 3.6 fps
Top Width: 14.8 ft 20.0 ft 26 ft 31 ft 31 ft 31 ft

Channel Capacity: 220 cfs (Approx.)
Geomorphic Characteristics

Bed Slope: 0.001
Bed Material:

Vertical Stability: Stable
Large Woody Debris:

Total Bank Erosion: 940 ft (14%)
Infrastructure
Storm Drain Outfalls: 18
Grade-Control Struct: 0

Bank Protection: 0 ft (0%)
Road Crossings: 0

Sediment-Transport Summary
Average Annual (Existing) (2020)

Transport Capacity: 189 tons 234 tons
Bed Material Supply: 381 tons 469 tons

Agg/Deg Volume: 0 cu yds 0 cu yds
Agg/Deg Depth: 0.00 ft 0.00 ft

Primary Recommendations

Mussetter Engineering, Inc. Project #05-05

MMSD Contract # W30003P01
Root River Sediment-transport Planning Study

North Branch Root River, Subreach 4

1.  Remove failed portion of culverts to prevent local scour (Stations 1061+00, 1051+00, 1024+00, 1023+20)
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Figure C.4.  Summary sheet for North Branch Root River, Subreach 4. 
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Management Recommendations Technical Memorandum 
Root River Sediment-transport Planning Study   Mussetter Engineering, Inc. C-5

Upstream Limit: Whitnall Park Creek Upstream Station: 99,300
Downstream Limit: West Loomis Rd (Hwy 36) Downstream Station: 90,104
Subreach Length: 1.7 miles (9,200 ft)

Hydrology Summary
Mean Daily Flows (Existing) (2020)

90% Exceedence: 2.0 cfs 2.1 cfs
50% Exceedence: 8.1 cfs 9.1 cfs
10% Exceedence: 66.4 cfs 73.4 cfs

5% Exceedence: 192 cfs 212 cfs
1% Exceedence: 270 cfs 300 cfs

Instantaneous Peak Flows
2-year: 760 cfs 897 cfs
5-year: 1349 cfs 1545 cfs

10-year: 1819 cfs 2034 cfs
25-year: 2537 cfs 2782 cfs
50-year: 3166 cfs 3430 cfs

100-year: 3885 cfs 4139 cfs
Subreach-Averaged Main Channel Hydraulics Summary

Discharge: 50% Exc. 10% Exc 1% Exc 2-year 10-year 100-year
Hydraulic Depth: 0.6 ft 1.6 ft 3.1 ft 4.9 ft 6.9 ft 9.7 ft

Velocity: 0.4 fps 1.0 fps 1.8 fps 2.2 fps 2.2 fps 1.9 fps
Top Width: 33.0 ft 40.9 ft 49 ft 51 ft 51 ft 51 ft

Channel Capacity: 270 cfs (Approx.)
Geomorphic Characteristics

Bed Slope: 0.0005
Bed Material:

Vertical Stability: Stable
Large Woody Debris:

Total Bank Erosion: 60 ft (1%)
Infrastructure
Storm Drain Outfalls: 4
Grade-Control Struct: 1

Bank Protection: 10 ft (0%)
Road Crossings: 3

Sediment-Transport Summary
Average Annual (Existing) (2020)

Transport Capacity: 348 tons 408 tons
Bed Material Supply: 288 tons 368 tons

Agg/Deg Volume: -60 cu yds -41 cu yds
Agg/Deg Depth: -0.01 ft 0.00 ft

Primary Recommendations

Mussetter Engineering, Inc. Project #05-05

MMSD Contract # W30003P01
Root River Sediment-transport Planning Study

North Branch Root River, Subreach 5

1.  Monitor erosion of right bank at Station 102+40 for need to protect Root River Parkway.
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Figure C.5.  Summary sheet for North Branch Root River, Subreach 5. 
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Management Recommendations Technical Memorandum 
Root River Sediment-transport Planning Study   Mussetter Engineering, Inc. C-6

Upstream Limit: West Loomis Rd (Hwy 36) Upstream Station: 90,104
Downstream Limit: West Rawson Ave Downstream Station: 82,785
Subreach Length: 1.4 miles (7,320 ft)

Hydrology Summary
Mean Daily Flows (Existing) (2020)

90% Exceedence: 2.9 cfs 3.0 cfs
50% Exceedence: 10.8 cfs 11.8 cfs
10% Exceedence: 75.3 cfs 82.3 cfs

5% Exceedence: 210 cfs 230 cfs
1% Exceedence: 279 cfs 300 cfs

Instantaneous Peak Flows
2-year: 786 cfs 888 cfs
5-year: 1384 cfs 1516 cfs

10-year: 1854 cfs 2005 cfs
25-year: 2580 cfs 2744 cfs
50-year: 3209 cfs 3383 cfs

100-year: 3927 cfs 4109 cfs
Subreach-Averaged Main Channel Hydraulics Summary

Discharge: 50% Exc. 10% Exc 1% Exc 2-year 10-year 100-year
Hydraulic Depth: 0.8 ft 1.6 ft 2.9 ft 4.1 ft 6.5 ft 9.9 ft

Velocity: 0.4 fps 0.9 fps 1.3 fps 1.1 fps 1.1 fps 1.1 fps
Top Width: 31.4 ft 50.0 ft 63 ft 63 ft 63 ft 63 ft

Channel Capacity: 280 cfs (Approx.)
Geomorphic Characteristics

Bed Slope: 0.0006
Bed Material:

Vertical Stability: Stable
Large Woody Debris:

Total Bank Erosion: 220 ft (3%)
Infrastructure
Storm Drain Outfalls: 0
Grade-Control Struct: 0

Bank Protection: 70 ft (1%)
Road Crossings: 1

Sediment-Transport Summary
Average Annual (Existing) (2020)

Transport Capacity: 410 tons 453 tons
Bed Material Supply: 348 tons 408 tons

Agg/Deg Volume: -62 cu yds -45 cu yds
Agg/Deg Depth: 0.00 ft 0.00 ft

Primary Recommendations

Mussetter Engineering, Inc. Project #05-05

MMSD Contract # W30003P01
Root River Sediment-transport Planning Study

North Branch Root River, Subreach 6

No action is recommended in this subreach.
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Figure C.6.  Summary sheet for North Branch Root River, Subreach 6. 
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Management Recommendations Technical Memorandum 
Root River Sediment-transport Planning Study   Mussetter Engineering, Inc. C-7

Upstream Limit: West Rawson Ave Upstream Station: 82,785
Downstream Limit: Below Gravel Pits Downstream Station: 77,000
Subreach Length: 1.1 miles (5,790 ft)

Hydrology Summary
Mean Daily Flows (Existing) (2020)

90% Exceedence: 3.0 cfs 3.0 cfs
50% Exceedence: 11.0 cfs 12.0 cfs
10% Exceedence: 76.0 cfs 83.0 cfs

5% Exceedence: 210 cfs 230 cfs
1% Exceedence: 280 cfs 300 cfs

Instantaneous Peak Flows
2-year: 790 cfs 890 cfs
5-year: 1390 cfs 1520 cfs

10-year: 1860 cfs 2010 cfs
25-year: 2590 cfs 2750 cfs
50-year: 3220 cfs 3390 cfs

100-year: 3940 cfs 4120 cfs
Subreach-Averaged Main Channel Hydraulics Summary

Discharge: 50% Exc. 10% Exc 1% Exc 2-year 10-year 100-year
Hydraulic Depth: 0.4 ft 1.2 ft 2.7 ft 4.7 ft 6.8 ft 8.2 ft

Velocity: 0.9 fps 1.5 fps 1.9 fps 2.5 fps 3.4 fps 4.8 fps
Top Width: 30.7 ft 41.3 ft 55 ft 60 ft 61 ft 63 ft

Channel Capacity: 280 cfs (Approx.)
Geomorphic Characteristics

Bed Slope: 0.0008
Bed Material:

Vertical Stability: Stable
Large Woody Debris:

Total Bank Erosion: 190 ft (3%)
Infrastructure
Storm Drain Outfalls: 1
Grade-Control Struct: 1

Bank Protection: 0 ft (0%)
Road Crossings: 0

Sediment-Transport Summary
Average Annual (Existing) (2020)

Transport Capacity: 114 tons 135 tons
Bed Material Supply: 410 tons 453 tons

Agg/Deg Volume: 0 cu yds 0 cu yds
Agg/Deg Depth: 0.00 ft 0.00 ft

Primary Recommendations

Mussetter Engineering, Inc. Project #05-05

MMSD Contract # W30003P01
Root River Sediment-transport Planning Study

North Branch Root River, Subreach 7

No action is recommended in this subreach.
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Figure C.7.  Summary sheet for North Branch Root River, Subreach 7. 
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Management Recommendations Technical Memorandum 
Root River Sediment-transport Planning Study   Mussetter Engineering, Inc. C-8

Upstream Limit: Below Gravel Pits Upstream Station: 77,000
Downstream Limit: West Puetz Rd Downstream Station: 67,226
Subreach Length: 1.9 miles (9,770 ft)

Hydrology Summary
Mean Daily Flows (Existing) (2020)

90% Exceedence: 3.6 cfs 3.6 cfs
50% Exceedence: 12.8 cfs 14.3 cfs
10% Exceedence: 87.1 cfs 98.8 cfs

5% Exceedence: 239 cfs 265 cfs
1% Exceedence: 327 cfs 364 cfs

Instantaneous Peak Flows
2-year: 858 cfs 982 cfs
5-year: 1484 cfs 1650 cfs

10-year: 1986 cfs 2172 cfs
25-year: 2763 cfs 2966 cfs
50-year: 3434 cfs 3650 cfs

100-year: 4202 cfs 4422 cfs
Subreach-Averaged Main Channel Hydraulics Summary

Discharge: 50% Exc. 10% Exc 1% Exc 2-year 10-year 100-year
Hydraulic Depth: 0.6 ft 1.6 ft 3.2 ft 5.1 ft 7.2 ft 9.0 ft

Velocity: 0.7 fps 1.5 fps 2.1 fps 2.4 fps 2.8 fps 3.3 fps
Top Width: 29.3 ft 37.2 ft 50 ft 54 ft 55 ft 55 ft

Channel Capacity: 350 cfs (Approx.)
Geomorphic Characteristics

Bed Slope: 0.0009
Bed Material:

Vertical Stability: Stable
Large Woody Debris:

Total Bank Erosion: 2380 ft (24%)
Infrastructure
Storm Drain Outfalls: 1
Grade-Control Struct: 2

Bank Protection: 70 ft (1%)
Road Crossings: 2

Sediment-Transport Summary
Average Annual (Existing) (2020)

Transport Capacity: 726 tons 857 tons
Bed Material Supply: 1635 tons 2592 tons

Agg/Deg Volume: 908 cu yds 1734 cu yds
Agg/Deg Depth: 0.04 ft 0.09 ft

Primary Recommendations

Mussetter Engineering, Inc. Project #05-05

MMSD Contract # W30003P01
Root River Sediment-transport Planning Study

North Branch Root River, Subreach 8

1.  Bank protection on the left bank at Station 750+50 to protect West Drexel Avenue.
2.  When deemed necessary, replace West Drexel Avenue culverts with appropriately designed bridge span. (It 
may be necessary to realign the channel upstream from the crossing as part of this work.)
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Figure C.8.  Summary sheet for North Branch Root River, Subreach 8. 
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Management Recommendations Technical Memorandum 
Root River Sediment-transport Planning Study   Mussetter Engineering, Inc. C-9

Upstream Limit: West Puetz Rd Upstream Station: 67,226
Downstream Limit: West Ryan Rd (Hwy 100) Downstream Station: 59,369
Subreach Length: 1.5 miles (7,860 ft)

Hydrology Summary
Mean Daily Flows (Existing) (2020)

90% Exceedence: 4.0 cfs 4.8 cfs
50% Exceedence: 15.6 cfs 17.6 cfs
10% Exceedence: 99.0 cfs 102.0 cfs

5% Exceedence: 268 cfs 330 cfs
1% Exceedence: 368 cfs 474 cfs

Instantaneous Peak Flows
2-year: 966 cfs 1120 cfs
5-year: 1644 cfs 1850 cfs

10-year: 2202 cfs 2428 cfs
25-year: 3052 cfs 3308 cfs
50-year: 3798 cfs 4066 cfs

100-year: 4646 cfs 4906 cfs
Subreach-Averaged Main Channel Hydraulics Summary

Discharge: 50% Exc. 10% Exc 1% Exc 2-year 10-year 100-year
Hydraulic Depth: 0.8 ft 2.0 ft 3.0 ft 4.4 ft 5.5 ft 6.9 ft

Velocity: 0.6 fps 1.2 fps 1.8 fps 2.2 fps 2.8 fps 3.3 fps
Top Width: 33.3 ft 41.9 ft 69 ft 72 ft 72 ft 72 ft

Channel Capacity: 370 cfs (Approx.)
Geomorphic Characteristics

Bed Slope: 0.0002
Bed Material:

Vertical Stability: Stable
Large Woody Debris:

Total Bank Erosion: 560 ft (7%)
Infrastructure
Storm Drain Outfalls: 1
Grade-Control Struct: 1

Bank Protection: 240 ft (3%)
Road Crossings: 1

Sediment-Transport Summary
Average Annual (Existing) (2020)

Transport Capacity: 876 tons 1045 tons
Bed Material Supply: 1148 tons 1415 tons

Agg/Deg Volume: 272 cu yds 369 cu yds
Agg/Deg Depth: 0.01 ft 0.02 ft

Primary Recommendations

Mussetter Engineering, Inc. Project #05-05

MMSD Contract # W30003P01
Root River Sediment-transport Planning Study

North Branch Root River, Subreach 9

1.  Monitor erosion of right bank at Station 597+70 for need to protect West Ryan Road (SHWY 100).
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Figure C.9. Summary sheet for North Branch Root River, Subreach 9. 



Project Code:  P5000 
 

 
Management Recommendations Technical Memorandum 
Root River Sediment-transport Planning Study   Mussetter Engineering, Inc. C-10

Upstream Limit: West Ryan Rd (Hwy 100) Upstream Station: 59,369
Downstream Limit: South 60th St Downstream Station: 46,068
Subreach Length: 2.5 miles (13,300 ft)

Hydrology Summary
Mean Daily Flows (Existing) (2020)

90% Exceedence: 4.4 cfs 5.0 cfs
50% Exceedence: 16.8 cfs 18.8 cfs
10% Exceedence: 103.8 cfs 111.5 cfs

5% Exceedence: 293 cfs 348 cfs
1% Exceedence: 412 cfs 505 cfs

Instantaneous Peak Flows
2-year: 993 cfs 1143 cfs
5-year: 1677 cfs 1877 cfs

10-year: 2245 cfs 2461 cfs
25-year: 3106 cfs 3352 cfs
50-year: 3860 cfs 4116 cfs

100-year: 4722 cfs 4968 cfs
Subreach-Averaged Main Channel Hydraulics Summary

Discharge: 50% Exc. 10% Exc 1% Exc 2-year 10-year 100-year
Hydraulic Depth: 0.8 ft 1.9 ft 4.8 ft 6.5 ft 7.0 ft 7.3 ft

Velocity: 0.9 fps 1.7 fps 1.8 fps 1.8 fps 1.9 fps 2.1 fps
Top Width: 22.9 ft 33.1 ft 43 ft 44 ft 44 ft 44 ft

Channel Capacity: 400 cfs (Approx.)
Geomorphic Characteristics

Bed Slope: 0.0006
Bed Material:

Vertical Stability: Stable
Large Woody Debris:

Total Bank Erosion: 2850 ft (21%)
Infrastructure
Storm Drain Outfalls: 1
Grade-Control Struct: 3

Bank Protection: 80 ft (1%)
Road Crossings: 1

Sediment-Transport Summary
Average Annual (Existing) (2020)

Transport Capacity: 1184 tons 1321 tons
Bed Material Supply: 876 tons 1045 tons

Agg/Deg Volume: -308 cu yds -276 cu yds
Agg/Deg Depth: -0.02 ft -0.01 ft

Primary Recommendations

Mussetter Engineering, Inc. Project #05-05

MMSD Contract # W30003P01
Root River Sediment-transport Planning Study

North Branch Root River, Subreach 10

6.0 per mile

D50: 1.3-6.7 mm

1.  Bank protection for the eroding right bank at Station 469+70 to protect powerline tower (higher priority).
2.  Bank protection for the left bank at Station 494+30 to protect West Oakwood Road (lower priority).
3.  Bank protection for the right bank at Station 464+30 to protect South 60th Street (lower priority).
4.  When deemed necessary, replace West Oakwood Road culverts with appropriately designed bridge span.  
    (This may require realignment of the channel up- and downstream from the bridge crossing.)
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Figure C.10. Summary sheet for North Branch Root River, Subreach 10. 
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Root River Sediment-transport Planning Study   Mussetter Engineering, Inc. C-11

Upstream Limit: Sewage outfall below West Lincoln Avenue Upstream Station: 49+20
Downstream Limit: Confluence with North Branch Root River Downstream Station: 0+00
Subreach Length: 0.9 miles (4,920 ft)

Hydrology Summary (at Mouth)
Mean Daily Flows (Existing) (2020)

90% Exceedence: 0.0 cfs 0.0 cfs
50% Exceedence: 0.1 cfs 0.1 cfs
10% Exceedence: 5.2 cfs 5.4 cfs

5% Exceedence: 11.3 cfs 12 cfs
1% Exceedence: 38.6 cfs 40 cfs

Instantaneous Peak Flows
2-year: 104 cfs 109 cfs
5-year: 250 cfs 259 cfs

10-year: 352 cfs 362 cfs
25-year: 508 cfs 520 cfs
50-year: 646 cfs 658 cfs

100-year: 806 cfs 818 cfs
Normal Depth Main Channel Hydraulics Summary (at mouth)

Discharge: 50% Exc. 10% Exc 1% Exc 2-year 10-year 100-year
Hydraulic Depth: 2.7 ft 5.1 ft 7.6 ft 8.0 ft 0.2 ft 0.6 ft

Velocity: 1.6 fps 2.5 fps 3.2 fps 3.4 fps 0.2 fps 0.4 fps
Top Width: 26.1 ft 30.6 ft 31 ft 31 ft 25 ft 33 ft

Channel Capacity: -
Geomorphic Characteristics

Bed Slope: 0.0045
Bed Material:

Vertical Stability: Stable
Large Woody Debris:

Total Bank Erosion: 290 ft (6%)
Infrastructure
Storm Drain Outfalls: 21
Grade-Control Struct: 1

Bank Protection: 340 ft (7%)
Road Crossings: 2

Sediment-Transport Summary
Average Annual (Existing) (2020)

Transport Capacity: 112 tons 117 tons
Bed Material Supply: - -

Agg/Deg Volume: - -
Agg/Deg Depth: - -

Primary Recommendations

Mussetter Engineering, Inc. Project #05-05

MMSD Contract # W30003P01
Root River Sediment-transport Planning Study

Hale Creek

9.7 per mile

D50: 0.7 mm

No action is recommended in Hale Creek.
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 Figure C.11. Summary sheet for Hale Creek. 
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Root River Sediment-transport Planning Study   Mussetter Engineering, Inc. C-12

Upstream Limit: Interstate 894 Upstream Station: 14+70
Downstream Limit: Confluence with North Branch Root River Downstream Station: 0+00
Subreach Length: 0.3 miles (1,470 ft)

Hydrology Summary (at Mouth)
Mean Daily Flows (Existing) (2020)

90% Exceedence: 0.0 cfs 0.0 cfs
50% Exceedence: 0.1 cfs 0.1 cfs
10% Exceedence: 1.7 cfs 1.7 cfs

5% Exceedence: 3.3 cfs 3 cfs
1% Exceedence: 17.6 cfs 18 cfs

Instantaneous Peak Flows
2-year: 58 cfs 66 cfs
5-year: 148 cfs 164 cfs

10-year: 208 cfs 226 cfs
25-year: 301 cfs 323 cfs
50-year: 384 cfs 406 cfs

100-year: 479 cfs 502 cfs
Normal Depth Main Channel Hydraulics Summary (at mouth)

Discharge: 50% Exc. 10% Exc 1% Exc 2-year 10-year 100-year
Hydraulic Depth: 0.1 ft 0.1 ft 0.4 ft 0.6 ft 1.4 ft 3.0 ft

Velocity: 0.3 fps 0.3 fps 0.8 fps 1.0 fps 1.9 fps 3.3 fps
Top Width: 3.7 ft 4.3 ft 10 ft 10 ft 13 ft 27 ft

Channel Capacity: -
Geomorphic Characteristics

Bed Slope: 0.0045
Bed Material:

Vertical Stability: Stable
Large Woody Debris:

Total Bank Erosion: 160 ft (11%)
Infrastructure
Storm Drain Outfalls: 21
Grade-Control Struct: 1

Bank Protection: 240 ft (16%)
Road Crossings: 2

Sediment-Transport Summary
Average Annual (Existing) (2020)

Transport Capacity: 246 tons 247 tons
Bed Material Supply: - -

Agg/Deg Volume: - -
Agg/Deg Depth: - -

Primary Recommendations

Mussetter Engineering, Inc. Project #05-05

MMSD Contract # W30003P01
Root River Sediment-transport Planning Study

104th Street Ditch

3.6 per mile

D50: 3.2 mm

No action is recommended in 104th Street Ditch.
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 Figure C.12. Summary sheet for 104th Street Ditch. 
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Root River Sediment-transport Planning Study   Mussetter Engineering, Inc. C-13

Upstream Limit: West Beloit Road Upstream Station: 54+50
Downstream Limit: Confluence with North Branch Root River Downstream Station: 0+00
Subreach Length: 1.0 miles (5,450 ft)

Hydrology Summary (at Mouth)
Mean Daily Flows (Existing) (2020)

90% Exceedence: - -
50% Exceedence: - -
10% Exceedence: - -

5% Exceedence: - -
1% Exceedence: - -

Instantaneous Peak Flows
2-year: - -
5-year: - -

10-year: - -
25-year: - -
50-year: - -

100-year: - -
Normal Depth Main Channel Hydraulics Summary (at mouth)

Discharge: 50% Exc. 10% Exc 1% Exc 2-year 10-year 100-year
Hydraulic Depth: - - - - - -

Velocity: - - - - - -
Top Width: - - - - - -

Channel Capacity: -
Geomorphic Characteristics

Bed Slope: 0.0066
Bed Material:

Vertical Stability: Stable
Large Woody Debris:

Total Bank Erosion: 290 ft (5%)
Infrastructure
Storm Drain Outfalls: 0
Grade-Control Struct: 1

Bank Protection: 320 ft (6%)
Road Crossings: 4

Sediment-Transport Summary
Average Annual (Existing) (2020)

Transport Capacity: - -
Bed Material Supply: - -

Agg/Deg Volume: - -
Agg/Deg Depth: - -

Primary Recommendations

Mussetter Engineering, Inc. Project #05-05

MMSD Contract # W30003P01
Root River Sediment-transport Planning Study

Wildcat Creek

1.0 per mile

-

If deemed necessary, monitor bank erosion adjacent to the athletic fields below South 108th Street.
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Figure C.13. Summary sheet for Wildcat Creek. 
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Root River Sediment-transport Planning Study   Mussetter Engineering, Inc. C-14

Upstream Limit: Upper Kelly Lake Upstream Station: 185+20
Downstream Limit: Confluence with North Branch Root River Downstream Station: 0+00
Subreach Length: 3.5 miles (18,520 ft)

Hydrology Summary (at Mouth)
Mean Daily Flows (Existing) (2020)

90% Exceedence: 1.0 cfs 1.1 cfs
50% Exceedence: 3.9 cfs 4.3 cfs
10% Exceedence: 29.2 cfs 36.1 cfs

5% Exceedence: 45.9 cfs 59 cfs
1% Exceedence: 133.3 cfs 170 cfs

Instantaneous Peak Flows
2-year: 516 cfs 672 cfs
5-year: 971 cfs 1202 cfs

10-year: 1310 cfs 1565 cfs
25-year: 1830 cfs 2122 cfs
50-year: 2287 cfs 2595 cfs

100-year: 2808 cfs 3112 cfs
Normal Depth Main Channel Hydraulics Summary (at mouth)

Discharge: 50% Exc. 10% Exc 1% Exc 2-year 10-year 100-year
Hydraulic Depth: 5.1 ft 5.8 ft 8.6 ft 0.1 ft 0.3 ft 1.3 ft

Velocity: 2.3 fps 2.5 fps 1.9 fps 0.2 fps 0.3 fps 0.9 fps
Top Width: 53.8 ft 55.3 ft 61 ft 10 ft 13 ft 20 ft

Channel Capacity: -
Geomorphic Characteristics

Bed Slope: 0.0063
Bed Material:

Vertical Stability: Stable
Large Woody Debris:

Total Bank Erosion: 1170 ft (6%)
Infrastructure
Storm Drain Outfalls: 14
Grade-Control Struct: 8

Bank Protection: 3030 ft (16%)
Road Crossings: 13

Sediment-Transport Summary
Average Annual (Existing) (2020)

Transport Capacity: 99 tons 134 tons
Bed Material Supply: - -

Agg/Deg Volume: - -
Agg/Deg Depth: - -

Primary Recommendations

Mussetter Engineering, Inc. Project #05-05

MMSD Contract # W30003P01
Root River Sediment-transport Planning Study

Whitnall Park Creek

5.4 per mile

D50: 3.1-52 mm

1.  Replace failing gabions in the Northwest Fork of Whitnall Park Creek upstream from Janesville Road.
2.  Monitor rock dikes at Station 7+30 in Whitnall Park Creek to ensure adequate protection of the eroding
     left bank.
3.  Remove failed portion of the 17-inch CMP storm-drain outfall (Station 27+90) to prevent local scour, 
     if possible.
4.  Monitor the concrete arch dams at the outlets of the Whitnall Park ponds for structural stability.
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 Figure C.14. Summary sheet for Whitnall Park Creek. 
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Root River Sediment-transport Planning Study   Mussetter Engineering, Inc. C-15

Upstream Limit: Whitnall Park Golf Course Pond Upstream Station: 23+00
Downstream Limit: Confluence with Whitnall Park Creek Downstream Station: 0+00
Subreach Length: 0.4 miles (2,300 ft)

Hydrology Summary (at Mouth)
Mean Daily Flows (Existing) (2020)

90% Exceedence: - -
50% Exceedence: - -
10% Exceedence: - -

5% Exceedence: - -
1% Exceedence: - -

Instantaneous Peak Flows
2-year: - -
5-year: - -

10-year: - -
25-year: - -
50-year: - -

100-year: - -
Normal Depth Main Channel Hydraulics Summary (at mouth)

Discharge: 50% Exc. 10% Exc 1% Exc 2-year 10-year 100-year
Hydraulic Depth: - - - - - -

Velocity: - - - - - -
Top Width: - - - - - -

Channel Capacity: -
Geomorphic Characteristics

Bed Slope: 0.0052
Bed Material:

Vertical Stability: Stable
Large Woody Debris:

Total Bank Erosion: 310 ft (13%)
Infrastructure
Storm Drain Outfalls: 0
Grade-Control Struct: 1

Bank Protection: 390 ft (17%)
Road Crossings: 2

Sediment-Transport Summary
Average Annual (Existing) (2020)

Transport Capacity: 0 tons 0 tons
Bed Material Supply: - -

Agg/Deg Volume: - -
Agg/Deg Depth: - -

Primary Recommendations

Mussetter Engineering, Inc. Project #05-05

MMSD Contract # W30003P01
Root River Sediment-transport Planning Study

Tess Corners Creek

9.2 per mile

-

Monitor partially failed left bank riprap upstream from Whitnall Park Drive.

 
 
 
 

 Figure C.15. Summary sheet for Tess Corners Creek. 
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Root River Sediment-transport Planning Study   Mussetter Engineering, Inc. C-16

Upstream Limit: West Grange Avenue Upstream Station: 44+00
Downstream Limit: Confluence with North Branch Root River Downstream Station: 0+00
Subreach Length: 0.8 miles (4,400 ft)

Hydrology Summary (at Mouth)
Mean Daily Flows (Existing) (2020)

90% Exceedence: - -
50% Exceedence: - -
10% Exceedence: - -

5% Exceedence: - -
1% Exceedence: - -

Instantaneous Peak Flows
2-year: - -
5-year: - -

10-year: - -
25-year: - -
50-year: - -

100-year: - -
Normal Depth Main Channel Hydraulics Summary (at mouth)

Discharge: 50% Exc. 10% Exc 1% Exc 2-year 10-year 100-year
Hydraulic Depth: - - - - - -

Velocity: - - - - - -
Top Width: - - - - - -

Channel Capacity: -
Geomorphic Characteristics

Bed Slope: 0.0044
Bed Material:

Vertical Stability: Locally Incising
Large Woody Debris:

Total Bank Erosion: 0 ft (0%)
Infrastructure
Storm Drain Outfalls: 0
Grade-Control Struct: 3

Bank Protection: 0 ft (0%)
Road Crossings: 3

Sediment-Transport Summary
Average Annual (Existing) (2020)

Transport Capacity: - -
Bed Material Supply: - -

Agg/Deg Volume: - -
Agg/Deg Depth: - -

Primary Recommendations

Mussetter Engineering, Inc. Project #05-05

MMSD Contract # W30003P01
Root River Sediment-transport Planning Study

Dale Creek

3.6 per mile

-

1.  Install constructued rock riffle at Station 25+50 to prevent upstream migration of channel downcutting.
2.  Remove woody debris and sediment upstream from Southway Road to improve conveyance.

 
 
 
 

 Figure C.16. Summary sheet for Dale Creek. 
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Root River Sediment-transport Planning Study   Mussetter Engineering, Inc. C-17

Upstream Limit: Tuckaway Golf Course Ponds Upstream Station: 37+80
Downstream Limit: Confluence with North Branch Root River Downstream Station: 0+00
Subreach Length: 0.7 miles (3,780 ft)

Hydrology Summary (at Mouth)
Mean Daily Flows (Existing) (2020)

90% Exceedence: - -
50% Exceedence: - -
10% Exceedence: - -

5% Exceedence: - -
1% Exceedence: - -

Instantaneous Peak Flows
2-year: - -
5-year: - -

10-year: - -
25-year: - -
50-year: - -

100-year: - -
Normal Depth Main Channel Hydraulics Summary (at mouth)

Discharge: 50% Exc. 10% Exc 1% Exc 2-year 10-year 100-year
Hydraulic Depth: - - - - - -

Velocity: - - - - - -
Top Width: - - - - - -

Channel Capacity: -
Geomorphic Characteristics

Bed Slope: 0.0076
Bed Material:

Vertical Stability: Stable
Large Woody Debris:

Total Bank Erosion: 70 ft (2%)
Infrastructure
Storm Drain Outfalls: 0
Grade-Control Struct: 0

Bank Protection: 0 ft (0%)
Road Crossings: 1

Sediment-Transport Summary
Average Annual (Existing) (2020)

Transport Capacity: 481 tons 663 tons
Bed Material Supply: - -

Agg/Deg Volume: - -
Agg/Deg Depth: - -

Primary Recommendations

Mussetter Engineering, Inc. Project #05-05

MMSD Contract # W30003P01
Root River Sediment-transport Planning Study

Legend Creek

0.0 per mile

-

No action is recommended in Legend Creek.

 
 
 
 

 Figure C.17. Summary sheet for Legend Creek. 
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Root River Sediment-transport Planning Study   Mussetter Engineering, Inc. C-18

Upstream Limit: West Ramsey Upstream Station: 280+00
Downstream Limit: Confluence with North Branch Root River Downstream Station: 0+00
Subreach Length: 5.3 miles (28,000 ft)

Hydrology Summary (at Mouth)
Mean Daily Flows (Existing) (2020)

90% Exceedence: 0.3 cfs 0.4 cfs
50% Exceedence: 1.0 cfs 1.5 cfs
10% Exceedence: 10.4 cfs 15.6 cfs

5% Exceedence: 17.5 cfs 26 cfs
1% Exceedence: 51.9 cfs 78 cfs

Instantaneous Peak Flows
2-year: 173 cfs 288 cfs
5-year: 363 cfs 555 cfs

10-year: 496 cfs 711 cfs
25-year: 699 cfs 947 cfs
50-year: 877 cfs 1140 cfs

100-year: 1082 cfs 1343 cfs
Normal Depth Main Channel Hydraulics Summary (at mouth)

Discharge: 50% Exc. 10% Exc 1% Exc 2-year 10-year 100-year
Hydraulic Depth: 3.5 ft 0.0 ft 0.1 ft 0.2 ft 0.9 ft 2.9 ft

Velocity: 3.5 fps 0.1 fps 0.3 fps 0.4 fps 1.0 fps 2.0 fps
Top Width: 37.0 ft 6.2 ft 10 ft 12 ft 19 ft 35 ft

Channel Capacity: -
Geomorphic Characteristics

Bed Slope: 0.004
Bed Material:

Vertical Stability: Stable
Large Woody Debris:

Total Bank Erosion: 4540 ft (16%)
Infrastructure
Storm Drain Outfalls: 34
Grade-Control Struct: 13

Bank Protection: 1210 ft (4%)
Road Crossings: 8

Sediment-Transport Summary
Average Annual (Existing) (2020)

Transport Capacity: 1040 tons 1794 tons
Bed Material Supply: - -

Agg/Deg Volume: - -
Agg/Deg Depth: - -

Primary Recommendations

Mussetter Engineering, Inc. Project #05-05

MMSD Contract # W30003P01
Root River Sediment-transport Planning Study

East Branch Root River

14.9 per mile

D50: 10 mm

1.  Replace partially failed rock wall on the right bank that is protecting South 35th Street.
2.  Install bank protection on eroding right bank at Stations 251+70 and 249+90 to protect private residences 
    (mobile homes).
3.  Monitor eroding right bank at Station 156+90 for need to protect private residence and at Station 84+80 
     for need to protect private driveway.
4.  Remove failed portion of storm-drain outfall at Station 59+90 to prevent further local scour, if possible.
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 Figure C.18. Summary sheet for East Branch Root River. 
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Root River Sediment-transport Planning Study   Mussetter Engineering, Inc. C-19

Upstream Limit: Milwaukee Cty House of Corrections Pond Upstream Station: 24+50
Downstream Limit: Confluence with North Branch Root River Downstream Station: 0+00
Subreach Length: 0.5 miles (2,450 ft)

Hydrology Summary (at Mouth)
Mean Daily Flows (Existing) (2020)

90% Exceedence: - -
50% Exceedence: - -
10% Exceedence: - -

5% Exceedence: - -
1% Exceedence: - -

Instantaneous Peak Flows
2-year: - -
5-year: - -

10-year: - -
25-year: - -
50-year: - -

100-year: - -
Normal Depth Main Channel Hydraulics Summary (at mouth)

Discharge: 50% Exc. 10% Exc 1% Exc 2-year 10-year 100-year
Hydraulic Depth: - - - - - -

Velocity: - - - - - -
Top Width: - - - - - -

Channel Capacity: -
Geomorphic Characteristics

Bed Slope: 0.0097
Bed Material:

Vertical Stability: Stable
Large Woody Debris:

Total Bank Erosion: 60 ft (2%)
Infrastructure
Storm Drain Outfalls: 0
Grade-Control Struct: 0

Bank Protection: 0 ft (0%)
Road Crossings: 0

Sediment-Transport Summary
Average Annual (Existing) (2020)

Transport Capacity: 422 tons 557 tons
Bed Material Supply: - -

Agg/Deg Volume: - -
Agg/Deg Depth: - -

Primary Recommendations

Mussetter Engineering, Inc. Project #05-05

MMSD Contract # W30003P01
Root River Sediment-transport Planning Study

Tuckaway Creek

0.0 per mile

-

Monitor the outlet works for the Milwaukee County House of Corrections impoundment to ensure structural stability.

 
 
 

 Figure C.19. Summary sheet for Tuckaway Creek. 
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Root River Sediment-transport Planning Study   Mussetter Engineering, Inc. C-20

Upstream Limit: South 92nd Street Upstream Station: 122+60
Downstream Limit: Confluence with North Branch Root River Downstream Station: 0+00
Subreach Length: 2.3 miles (12,260 ft)

Hydrology Summary (at Mouth)
Mean Daily Flows (Existing) (2020)

90% Exceedence: - -
50% Exceedence: - -
10% Exceedence: - -

5% Exceedence: - -
1% Exceedence: - -

Instantaneous Peak Flows
2-year: - -
5-year: - -

10-year: - -
25-year: - -
50-year: - -

100-year: - -
Normal Depth Main Channel Hydraulics Summary (at mouth)

Discharge: 50% Exc. 10% Exc 1% Exc 2-year 10-year 100-year
Hydraulic Depth: - - - - - -

Velocity: - - - - - -
Top Width: - - - - - -

Channel Capacity: -
Geomorphic Characteristics

Bed Slope: 0.0037
Bed Material:

Vertical Stability: Stable
Large Woody Debris:

Total Bank Erosion: 0 ft (0%)
Infrastructure
Storm Drain Outfalls: 0
Grade-Control Struct: 0

Bank Protection: 50 ft (0%)
Road Crossings: 0

Sediment-Transport Summary
Average Annual (Existing) (2020)

Transport Capacity: - -
Bed Material Supply: - -

Agg/Deg Volume: - -
Agg/Deg Depth: - -

Primary Recommendations

Mussetter Engineering, Inc. Project #05-05

MMSD Contract # W30003P01
Root River Sediment-transport Planning Study

Ryan Creek

0.9 per mile

-

No action is recommended in Ryan Creek.

 
 
 
 

 Figure C.20. Summary sheet for Ryan Creek. 


