
Final Design Memorandum 

West ‘O’ Street Trunk Sewer Extension 
Lincoln, Nebraska – October 2004 
HDR Project No. 12733 

APPENDIX “C” 
Modeling Graphics 



Segments 1 and 2 - 
1.5 1.5 1.5 2.8 2.8 2.8 3.0 3.0 3.0 3.0 3.4 3.4
GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN
-0.4 -0.4 -0.4 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.5 -0.5

Segments 3 and 4 - 
3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.8 3.8 4.1 4.1GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN
-0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.4 -0.4

Segments 5, 6, and 7 - 
0.7 0.7 0.7 0.7 0.7 0.7 1.6 1.6 1.6 1.6
GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN
-2.5 -0.3 -0.3 -0.3 -0.5 -0.5 -0.6 -0.7 -0.7 -0.7

Truck Sewer Extension - 
1.3 1.3 1.3 7.9 7.9 7.9 7.9 7.9 7.9 7.9 7.9 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.8 9.8 9.8 9.8 13.2 13.2 13.2 15.6 15.6
GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN
-0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -1.2 -1.2 -1.2 -1.2 -1.2 -1.2 -1.2 -1.2 -1.1 -1.1 -1.1 -1.1 -1.7 -1.7 -1.7 -1.6 -1.6

Existing Trunk Sewer  - 

14.1 14.1 14.1 14.4 14.4 14.6 14.6 14.6 14.6 14.6 14.9 14.9
GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN RED GREEN RED GREEN
-1.1 -1.1 -1.1 -1.0 -0.6 0.0 0.1 0.1 0.1 -0.2 0.0 -1.0

14.9 14.9 14.9 14.9 15.3 15.3 15.3 15.3 15.3 15.3 15.3 15.8 15.8 15.8 15.8
GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN
-0.9 -0.7 -1.2 -2.1 -1.1 -1.2 -1.2 -1.2 -1.0 -1.4 -1.4 -1.5 -1.0 -1.3 -1.3

Lead Pump Start
EL 24.8 ft EL 1124.97 ft

15.9 15.9 15.9 16.0 16.0 16.0 16.2 16.2 16.2 Total System Flow 1.87 cfsGREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN YELLOW
-1.4 -1.1 -1.5 -1.3 -1.5 -1.3 -1.2 -1.3 -1.4 ON

16.2 16.2 17.1 OFF Valve 1 Existing 12-IN - 1.9 cfs
RED RED RED OPEN GREEN YELLOW RED GREEN GREEN
200.4 129.1 65.6 OFF 47.2 -0.2 -0.4 0.1 -0.3 -0.3

12-IN Sewer OFF 73 Depth 5 5.1 7.1 8 10.1

1

Speed: 73% Single Pump Flow: 1.21 MGD
Total System Flow: 1.21 MGD

max Velocity: 9.6 ft/s
Single Pump Hp (100%): 36.3 Hp

Single Pump Hp: 13.8 Hp

Pump Discharge P: 66.9 ft

23.1      Flow, cfs
       Submerged Due to Flow Condition Date

-1.1      Submergence, FT
     (Possitive number indicates        Submerged Due to Outlet Condition 
      depth of water over top of 
      pipe)        Gravity Flow  

HDR Engineering, Inc. Fig.

1 - 1

10/21/2004
HYDRAULIC MODELING RESULTS - No Submergence
WEST "O" ST. SEWER IMPROVEMENTS 

LINCOLN WASTEWATER SYSTEM

LEGENDKEY

System Pipe Velocities

0

2

4

6

8

10

12

0 2 4 6 8 10 12 14 16 18 20

Series4 Series1

PS 3100

0

20
40

60

80

100
120

140

160

0 500 1,000 1,500 2,000 2,500

SINGLE PUMP FLOW  (gpm)

T
D

H
 (

ft
)



Segments 1 and 2 - 
1.5 1.5 1.5 2.8 2.8 2.8 3.0 3.0 3.0 3.0 3.4 3.4
GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN
-0.4 -0.4 -0.4 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.5 -0.5

Segments 3 and 4 - 
3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.8 3.8 4.1 4.1GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN
-0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.4 -0.4

Segments 5, 6, and 7 - 
0.7 0.7 0.7 0.7 0.7 0.7 1.6 1.6 1.6 1.6
GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN
-2.5 -0.3 -0.3 -0.3 -0.5 -0.5 -0.6 -0.7 -0.7 -0.7

Truck Sewer Extension - 
1.3 1.3 1.3 7.9 7.9 7.9 7.9 7.9 7.9 7.9 7.9 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.8 9.8 9.8 9.8 13.2 13.2 13.2 15.6 15.6
GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN YELLOW
-0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -1.2 -1.2 -1.2 -1.2 -1.2 -1.2 -1.2 -1.2 -1.1 -1.1 -1.1 -1.1 -1.7 -1.7 -1.7 -0.4 0.3

Existing Trunk Sewer  - 

15.9 15.9 15.9 16.2 16.2 16.3 16.3 16.3 16.3 16.3 16.7 16.7
YELLOW YELLOW YELLOW YELLOW RED YELLOW YELLOW YELLOW RED GREEN RED YELLOW
1.0 1.0 1.0 1.0 0.9 0.6 0.7 0.6 0.5 0.4 0.5 0.3

16.7 16.7 16.7 16.7 17.1 17.1 17.1 17.1 17.1 17.1 17.1 17.6 17.6 17.6 17.6
GREEN RED GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN
0.3 0.2 -1.0 -2.0 -1.0 -1.0 -1.0 -1.0 -0.8 -1.3 -1.3 -1.4 -0.9 -1.2 -1.2

Lead Pump Start
EL 24.8 ft EL 1124.97 ft

17.7 17.7 17.7 17.8 17.8 17.8 18.0 18.0 18.0 Total System Flow 1.87 cfsGREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN YELLOW
-1.3 -0.9 -1.4 -1.2 -1.4 -1.2 -1.0 -1.2 -1.3 ON

18.0 18.0 18.8 OFF Valve 1 Existing 12-IN - 1.9 cfs
RED RED RED OPEN GREEN YELLOW RED GREEN GREEN
242.4 155.9 78.8 OFF 47.2 -0.2 -0.4 0.1 -0.3 -0.3

12-IN Sewer OFF 73 Depth 5 5.1 7.1 8 10.1

1

Speed: 73% Single Pump Flow: 1.21 MGD
Total System Flow: 1.21 MGD

max Velocity: 9.6 ft/s
Single Pump Hp (100%): 36.3 Hp

Single Pump Hp: 13.8 Hp

Pump Discharge P: 66.9 ft

23.1      Flow, cfs
       Submerged Due to Flow Condition Date

-1.1      Submergence, FT
     (Possitive number indicates        Submerged Due to Outlet Condition 
      depth of water over top of 
      pipe)        Gravity Flow  

HDR Engineering, Inc. Fig.

1 - 2

10/21/2004
HYDRAULIC MODELING RESULTS - 1-FT Submergence
WEST "O" ST. SEWER IMPROVEMENTS 

LINCOLN WASTEWATER SYSTEM

LEGENDKEY

System Pipe Velocities
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Segments 1 and 2 - 
1.5 1.5 1.5 2.8 2.8 2.8 3.0 3.0 3.0 3.0 3.4 3.4
GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN
-0.4 -0.4 -0.4 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.5 -0.5

Segments 3 and 4 - 
3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.8 3.8 4.1 4.1GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN
-0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.4 -0.4

Segments 5, 6, and 7 - 
0.7 0.7 0.7 0.7 0.7 0.7 1.6 1.6 1.6 1.6
GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN
-2.5 -0.3 -0.3 -0.3 -0.5 -0.5 -0.6 -0.7 -0.7 -0.7

Truck Sewer Extension - 
1.3 1.3 1.3 7.9 7.9 7.9 7.9 7.9 7.9 7.9 7.9 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.8 9.8 9.8 9.8 13.2 13.2 13.2 15.6 15.6
GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN YELLOW YELLOW
-0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -0.6 -1.2 -1.2 -1.2 -1.2 -1.2 -1.2 -1.2 -1.2 -1.1 -1.1 -1.1 -1.1 -1.7 -1.7 -0.2 0.6 1.3

Existing Trunk Sewer  - 

17.4 17.4 17.4 17.6 17.6 17.8 17.8 17.8 17.8 17.8 18.1 18.1
YELLOW YELLOW YELLOW YELLOW RED YELLOW YELLOW YELLOW RED YELLOW RED YELLOW
2.0 1.9 1.9 1.8 1.6 1.3 1.2 1.1 1.0 0.8 0.8 0.6

18.1 18.1 18.1 18.1 18.6 18.6 18.6 18.6 18.6 18.6 18.6 19.0 19.0 19.0 19.0
GREEN RED GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN
0.5 0.2 -0.9 -2.0 -0.8 -0.9 -0.9 -0.9 -0.6 -1.2 -1.2 -1.3 -0.7 -1.1 -1.1

Lead Pump Start
EL 24.8 ft EL 1124.97 ft

19.2 19.2 19.2 19.3 19.3 19.3 19.4 19.4 19.4 Total System Flow 1.87 cfsGREEN GREEN GREEN GREEN GREEN GREEN GREEN GREEN YELLOW
-1.2 -0.8 -1.3 -1.1 -1.3 -1.1 -0.9 -1.1 -1.2 ON

19.4 19.4 20.3 OFF Valve 1 Existing 12-IN - 1.9 cfs
RED RED RED OPEN GREEN YELLOW RED GREEN GREEN
279.8 179.7 90.5 OFF 47.2 -0.2 -0.4 0.1 -0.3 -0.3

12-IN Sewer OFF 73 Depth 5 5.1 7.1 8 10.1

1

Speed: 73% Single Pump Flow: 1.21 MGD
Total System Flow: 1.21 MGD

max Velocity: 9.6 ft/s
Single Pump Hp (100%): 36.3 Hp

Single Pump Hp: 13.8 Hp

Pump Discharge P: 66.9 ft

23.1      Flow, cfs
       Submerged Due to Flow Condition Date

-1.1      Submergence, FT
     (Possitive number indicates        Submerged Due to Outlet Condition 
      depth of water over top of 
      pipe)        Gravity Flow  

HDR Engineering, Inc. Fig.

1 - 3

10/21/2004
HYDRAULIC MODELING RESULTS - 2-FT Submergence
WEST "O" ST. SEWER IMPROVEMENTS 

LINCOLN WASTEWATER SYSTEM

LEGENDKEY
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