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HEC-PAS Version 2.1 October 1997 
U.S. Army Corp of Engineers 
Hydrologic Engineering Center 

609 Second Street. Suite D 
Davis, Californ~a 95616-4687 

(916) 756-1104 

PROJECT DATA 
Project Title: EMF Reach 2 (1-12-991, FCD 97-06 
Project File : emfr2.prj 
Run Date and Time: 1/12/99 8:15:08 PM 

Project in English units 

Project Description: 
EAST UARICOPA FLOODWAY CAPACITY ASSESSMENT 
FCDMC Contract NO. 97-06 
Prepared by HNTB Corporation, January 1999 
Contact: B. Gary Sun 
HNTB Corporation 
40 North Central Avenue, Suite 300 
Phoenix, Arizona 85004 
(602) 528-4300 

SR 87 TO Hunt Highway 
(River Mile 4.487 to Mile 9.0011 

The Purpose of the Study is to Determine Channel Capacity for Three 
Given 100-Year Discharges. 
The Water Surface Profiles Were Calculated Using 
the U.S. Army Corps of Engineers' HEC-RAS Computer Program, Version 2.1, Dated 
October 1997, as Implemented by Haestad Methods, Inc. 

Subcritioal Flow Run 
3 Water Surface Profiles with 100-Year Disoharges Provided by FCDMC (Dated 6-10-98) 
Profile 1 - Design Discharges 
Profile 2 - FUture Discharges, Nture 
Land Use with Retention and without Proposed FCD CIPs 
Profile 3 - Existing Conditions 
The Control Line on the Thalweg of East Maricopa Floodway is 
Station 5,000, and All Cross 
Section Data were Stationed Looking Downstream. 
Cross Section Numbers InUicate in River 
Miles above the Top of Drop Structure 
at the Downstream End of East Maricopa Floodway. 
Starting Water Surface Elevations are the Water Surface Elevations Calculated from Cross 
section Mile 4.487 at the Upstrem End of Reach 1 Runs. 

Ineffective Area, Levea and Blocked Obstructions Options were Used on Overbank Areas. Since the 
~ o d e l  was Developed to Run all Three Water Surface Profiles, the Options Were 
Applied to Each Cross Section to Better Simulate A l l  Three Profiles. 
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PLAN DATA 

Plan Title: EMF Reach 2 
Plan File : j:\27559\CADD\CIVIL\DATA\emfr2.p01 

Geometry Title: EMF Reach 2 
Geometry File : j:\27559\CADD\CIVIL\DATA\emfr2.g01 

Flow Title : Profiles l-Design, 2-Future 6 3-Exist. 
Flow File : j:\27559\CADD\CIVIL\DATA\emfr2.f01 

Plan Summary Information: 
Number of: Cross Sections = 72 Mulitpla Openings = 0 

Culverts = 0 Inline Weirs = 0 
Bridges = 2 

Computational Information 
Water surface calculation tolerance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interatione = 20 
Maximum differenoe tolerance = 0.3 
Flow tolerance factor = 0.001 

Computational Flow Regime: Subcritical Flow 

FLOW DATA 

Flow Title: Profiles l-Design, 2-Future 6 3-Exist. 
Flow File : j:\27559\CADD\CIVIL\DATA\emfr2.f01 

 low Data (cfs) 

River Reach RS 
EMF Reach 2 9.001 

Boundary Conditions 

River Reach Profile 

EMF 
EMF 
EMF 

Reaoh 2 Design 
Reach 2 Future 
Reach 2 Existing 

Design Future Existing 
8700 11920 15770 

Upstream Downstream 

Known WS = 1237.47 
Known WS = 1238.84 
Known WS = 1240.23 

GEOWZTRY DATA 

Geometry Title: EMF Reach 2 
Geometry File : j:\27559\CADD\CIVIL\DATA\emfr2.g01 

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 9.001 

INPUT 
Description: Upstream End of Reach 2 at Hunt Highway Crossing 
Q(D)-8,700 ofs; 

Q(F)=11,920 cfs b Q(E)-15,770 cfs 
Station Elevation  at^ num= 54 

s ta  Elev sea Elsv Sta Elev Sta Elev Sta Elev 
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Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4250.88 .04 4864.67 ,025 5142.86 ,041 

Bank sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan 
4864.67 5142.86 278.91 278.91 278.91 .1 .3 

Ineffeotive Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4250.88 4864.67 1302 5142.86 5206.98 1302 
Left Levee Station= 4864.67 Elevation- 1300 
Right Levee Station= 5142.86 Elevation= 1298.97 

CROSS SECTION OUTPUT Profile #Design 

W.S.  Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Tap Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lass (ft) 
C & E Loss (ft) 

1296.69 Element 
0.25 Wt. n-Val. 

1296.95 Reach Len. (ft) 
1290.94 Flow Area (sq ft) 
0.000279 Area (sq ft) 
8700.00 Flow (ofs) 
257.61 Top Width (ft) 
4.05 Avg. Vel. (ft/s) 
10.00 Hydr. Depth (ft) 

521306.7 conv. (cfs) 
278.91 wetted Per. (ft) 
1286.69 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.08 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

a CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (f t) 
Conv. Total (cfsl 
Length Wtd. (ft) 
Min Ch El (ft) 

1298.43 Element I 
0.32 Wt. n-Val. 

1298.76 Reach Len. (ft) 
1291.84 Flow Axea (sq ft) 
0.000293 Area (sq ft) 
11920.00 Flow (cfs) 
270.50 Tap Width (ft) 
4.57 Avg. Vel. (ft/s) 

11.74 Hydr. Depth (ft) 
696689.3 Conv. (cfs) 
278.91 Wetted Per. (ft) 
1286.69 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.08 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

Left OB Channel Right OB 
0.025 

278.91 278.91 278.91 
2147.35 
2147.35 

Profile #Existing 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq Lt) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (It) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 

;eft 08 Channel Right OB 
0.025 

Left OB Channel Right 08 
0.025 

278.91 278.91 278.91 
3062.13 
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Frctn Loss (ft) 0.09 Cum Volume (acre-ft) 399.12 1355.46 489.38 
C & E Loss (ft) 0.00 Cum SA (acres) 121.41 131.74 106.93 

warning - The cross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 8.948 

INPUT 
Description: Just Downstream of Detention Basin Outlet 
Q(D)=8,700 cfs, 

O(F1=11.920 cfs. OlE)=15.770 cfs - .  . . . - .  . . 
Station Elevation Data nun= 51 . -.-- ~~ ~~p~~ 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4199.14 1302.2 4218.34 1302.04 4274.58 1301.58 4305.14 1301.24 4315.29 1301.12 
4349.22 1300.8 4355.87 1300.84 4375.41 1300.26 4391.89 1300.06 4412.97 1299.62 
4425.49 1299.6 4441.7 1299.37 4466.66 1299.37 4487.3 1299.15 4503.07 1299.15 

Manning's n Values num= 3 
Sta n Val sta n val Sta n val 

4199.14 .04 4865.51 ,025 5139.92 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4865.51 5139.92 413.96 413.96 413.96 .1 .3 

Ineffective Flow num= 2 
S t a L  StaR Elev StaL StaR Elev 

4199.14 4850.85 1302 5139.92 5353.88 1302 
 eft Levee Station= 4850.85 Elevation= 1299.84 
Right Levee Station= 5139.92 Elevation- 1298.68 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (it) 
Vel Head (ft) 
E.G. Elev (ft) 
CEit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
6'rctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (efa) 
Top Width (ft) 
Avg. ve1. (ft/s) 
Hydr. Depth (ft) 
Conv. (ofs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft e) 
Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #mture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (f t) 

1298.36 Element 
0.32 Wt. n-Val. 

1298.67 Reach Len. (ft) 
1291.67 Flow Area (sq ft) 
0.000282 Area (sq ft) 
11920.00 Flow (cfs) 
268.66 Top Width (ft) 
4.53 Avg. ve1. (ft/s) 

11.98 Hydr. Depth (It) 

Left OB Channel Right OB 
0.025 

413.96 413.96 413.96 

Left OB Channel Right 08 
0.025 
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Conv. Total (cfs) 709803.9 Conv. (cfs) 709803.9 
Length Wtd. (ft) 413.96 Wetted Per. (ft) 271.78 
Min Ch El lft) 1286.38 Shear (Ib/sq ft) 0.17 
Alpha 1.00 Stream Power (lb/ft 8 )  0.77 
Frctn Loss (ft) 0.12 Cum Volume (acre-f t) 107.78 1129.30 129.71 
C & E Loss (ft) 0.00 Cum SA (acres) 41.80 127.36 47.26 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1300.00 Element Left OB Channel Right OB 
Vel Head (ft) 0.41 Wt. n-Val. 0.040 0.025 
E.G. Elev (ft) 1300.41 Reach Len. (ft) 413.96 413.96 413.96 
Crit W.S. (ft) 1292.63 Flow Area (sq ft) 4.30 3079.03 
E.G. Slope (ft/ft) 0.000300 Area (sq ft) 508.51 3079.03 1208.08 
Q Total lcfs) 15770.00 Flow (efs) 1.22 15768.78 
Top Width (ft) 959.28 Top Width (ft) 470.91 274.41 213.96 
Vel Total (ft/s) 5.11 Avg. Vel. (ft/s) 0.28 5.12 
Max Chl Dpth (ft) 13.62 Hydr. Depth (ft) 0.29 11.22 
Conv. Total (cfs) 909969.7 Conv. (cfs) 70.6 909899.1 
Length Wtd. (ft) 413.96 Wetted Per. (ft) 14.66 277.73 
Min Ch El (ft) 1286.38 Shear (lb/sq ft) 0.01 0.21 
Alpha 1.00 stream Power (lb/ft s) 0.00 1.06 
Frctn Loss (ft) 0.12 Cum Volume (acre-ft) 395.07 1335.80 485.20 
C s E Loss (ft) 0.00 Cum SA (acres) 118.61 129.97 106.03 

Warning - The crosa-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 8.87 

INPUT 
Description: 
Station Elevation Data n u =  50 

@ Sta Elev Sta Elev Sta  lev Sta Elev Sta Elev 
4190.21 1302 4225.89 1301.65 4270.24 1301.19 4334.82 1300.68 4368.03 1300.3 
4408.7 1299.78 4439.09 1299.49 4463.94 1299.12 4528.49 1298.55 4545.7 1298.4 

4566.77 1298.21 4593.05 1298.03 4621.58 1291.58 4645.79 1297.73 4657.62 1297.6 
4687.84 1297.1 4724.85 1297 4757.29 1296.82 4786.75 1296.28 4808.63 1296.2 
4824.65 1296.25 4830.51 1296.2 4840.02 1299.56 4847.1 1299.73 4854.89 1299.5 
4892.2 1287.92 4898.83 1287.43 4910.64 1287.33 4915.88 1287.47 4961.94 1286.6 
4968.57 1286.56 4980.43 1286.74 4998.1 1286.45 5012.88 1286.48 5045 1287 
5083.91 1286.97 5094.61 1287.38 5130.63 1298.44 5157.15 1297.04 5160.34 1295.9 
5165.58 1294.46 5177.59 1293.77 5185.03 1293.84 5198.91 1293.44 5246.3 1292.95 
5263.25 1292.8 5286.68 1292.45 5298.76 1292.16 5309.24 1292.2 5318.39 1292.43 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4190.21 .04 4854.89 ,025 5130.63 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4854.89 5130.63 499.84 499.84 499.84 .1 .3 

Ineffective Flow n u =  2 
sta L sta R Elev sta L sta R Elev 

4190.21 4847.1 1301 5130.63 5318.39 1301 
Left Levee Station= 4847.1 Elevation= 1299.73 
Right Levee Station= 5130.63 Elevation- 1298.44 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1296.51 Element Left OB Channel Right OB 
Vel Head (ft) 0.24 Wt. n-Val. 0.025 
E.G. Elev (ft) 1296.76 Reach Len. (ft) 499.84 499.84 499.84 
Crit W.S. (ft) 1290.74 Flow Area (sq ft) 2196.97 
E.G. Slope (ft/ft) 0.000261 Area (nq ft) 2196.97 
Q Total (cfs) 8100.00 Flow (cfs) 8700.00 
Top Width (ft) 259.85 Top Width (ft) 259.85 
vel Total (ft/s) 3.96 Avg. vel. (ft/s) 3.96 
Max Chl Dpth (ft) 10.06 Hydr. Depth (ft) 8.45 
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Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (it) 
C 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (Cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ftl 

538190.6 Conv. (cfs) 
499.84 Wetted Per. (ft) 
1286.45 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.13 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

Profile Xhlture 

Element 
Wt. n-Val. 
Reach Len. (ft) 
 low Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head lft) . . 
E.G. Elev fftl . . 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TOP Width (ft) 
vei Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. lft) 
Flow Area (eq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth lft) 
Conv. (cfa) 
Wetted Pec. (it) 
shear (lb/sq ft) 
stream Power (lb/ft 8) 

Cum Volume (acre-ft) 
Cum SA (acres) 

Left 08 Channel Right 08 
0.025 

Left OB 
0.040 
499.84 

Channel Right OB 
0.025 
499.84 499.84 

3106.21 
3106.21 1141.29 
15769.44 
275.74 187.76 
5.08 

11.27 
920088.2 
279.20 
0.20 
1.04 

1306.41 474.04 
127.36 104.13 

Warning - The cross-section end points had to be extended vertically for the computed water surface 
CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 8.775 

INPUT 
Descrintion: 
station ~ l s v a t ~ o n  uata n m =  48 - . - . -. . . - - - . - . -. . . - .. . - ~ - 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
4205.65 1301.6 4230.23 1301.34 4249.32 1301.23 4276.27 1301.17 4313.87 1300.65 
4341.28 1300.4 4378.44 1300.23 4442.99 1299.46 4467.36 1299.24 4489.47 1298.99 
4507.54 1298.9 4546.38 1298.55 4572.12 1298.1 4625.43 1297.39 4636.67 1297.32 

Manning's n Values nu+= 3 
Sta n val Sta n Val Sta n Val 

4205.65 .04 4842.65 ,025 5120.09 .04 
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Bank Sta: Left Riaht Lenaths: Left Channel Riaht Coeff Contr. - 
4842.65 5120.09 565.77 565.77 565.77 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4205.65 4842.65 1301 5120.09 5358.12 1301 
Left Levee Station= 4842.65 Elevation- 1299.6 
Right Levee Station= 5120.09 Elevation= 1298.1 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (£44 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth lft) 
Conv. Total (cfs) 
Length wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Profile #Design 

1296.37 Element Lsf t OB 
0.25 Wt. n-Val. 

1296.62 Reach Len. (ft) 565.77 
1290.77 Flow Area (eq ft) 

0.000278 Area (sq ft) 
8700.00 Flow (cfsl 
258.51 Top Width (ft) 
4.04 Avg. Vel. (ft/s) 
9.87 Hydr. Depth (ft) 

521788.6 Conv. (efs) 
565.77 Wetted Per. (ft) 
1286.50 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.18 Cum Volume (acre-ft) 14.18 
0.00 Cum 54 (acres) 10.11 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 

1298.09 Element Left OB 
0.32 Wt. n-Val. 

1298.41 Reach Len. (ft) 565.77 
Crit W.S. (ft) 1291.64 Flow Area (sq ft) 
E.G. s l o ~ e  (ft/ftl 0.000292 Area (sa ft) 
0 Total fcfsl 11920.00 Flow lcfsl .~ . 
iop width (ft) 269.31 Top width (ft) 
Vel Total (ft/s) 4.57 Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 11.59 Hydr. Depth (ft) 
Canv. Total (ofs) 697940.7 Conv. (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (it) 

565.77 Wetted Per. (ft) 
1286.50 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.19 Cum Volume (acre-ft) 107.78 
0 .OO cum $4 (acres1 41.80 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
vel Head (it) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C 6 E Loss (ft) 

1299.72 Element Left OB 
0.42 Wt. n-Val. 

1300.13 Reach Len. (ft) 565.77 
1292.57 Flow Area (sq ft) 

0.000315 Area (aq ft) 910.23 
15770.00 Flow (cfs) 
936.66 Top Width (ft) 421.19 
5.17 Avg. Vel. (ft/s) 
13.22 Hydr. Depth (ft) 

888545.3 Conv. (cfs) 
565.77 Wetted Per. (ft) 
1286.50 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.21 Cum Volume (acre-£ t) 378.06 
0.00 Cum SA (acres) 109.19 

Warning - The oross-section end points had to be extended vertically for 
CROSS SECTION RIVER: EMF 

e REACH: Reach 2 RS: 8.668 

EAST MARICOPA FLOODWAY PAGE 7 
CAPACITY ASSESSMENT (FCD 97-06) 
REACH 2 

Channel Right 08 
0.025 

565.77 565.77 

Channel Right 08 
0.025 
565.77 565.77 
2606.47 

Channel Right OB 
0.025 

the computed water surface. 

HNTB CORPORATION 
1-12-99 



INPUT 
Description: Begin Bank Rock Riprap 
Station Elevation Data num= 48 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4201.1 .04 4865.83 .03 5137.96 ,041 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4865.83 5137.96 217 389.24 400 .1 .3 

Ineffective Flow num- 2 
Sta L Sta R Elev Sta L Sta R Elev 
4201.1 4865.83 1301 5137.96 5341.1 1301 

Left Levee Station= 4865.83 Elevation- 1299.1 
Right Levee Station- 5137.96 Elevation- 1297.86 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (ofa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Losa (ft) 

Element 
Wt. n-Val. 
Reafh Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width ift) 
Avg. Vel. (ft/s) 
H y d r .  Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft a) 
Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile Xmture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total (cis) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
c & E Losa (ft) 

Element 
wt. n-val. 
Reach Len. (ft) 
slow Area (sq ft) 
Area (aq ft) 
Flow (cfs) 
Top Width (ft) 
AVg. ve1. 
Hy&. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft a) 
Cum Volume (acre-f t) 
Cum SA (aores) 

Left 08 Channel Right 08 
0.030 

217.00 389.24 400.00 
2204.18 
2204.18 
8700.00 
257.62 
3.95 
8.56 

453431.7 
260.41 
0.19 
0.77 

14.18 860.51 15.99 
10.11 113.96 15.81 

Left 08 Channel Right 08 
0.030 

217.00 389.24 400.00 
2654.03 

Warning - The croas-section end points had to be extended vertically for the computed water aurface. 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1299.52 Element Left 08 Channel Right 08 
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Q Total icfs) 15770.00 
Top Width (ft) 846.84 
vel Total (ft/s) 5.10 
Max Chl Dpth (ft) 13.53 
Conv. Total (cfs) 766864.8 
Length Wtd. (ft) 389.23 
Min Ch El (ft) 1285.99 
Alpha 1.00 
Frctn Loss (ft) 0.14 
C & E Loss (ft) 0.00 

Flow (cfs) 15770.00 
Top Width (ft) 371.57 272.13 203.14 
Avg. Vel. (ft/s) 5.10 
Hyde. Depth (ft) 11.36 
Conv. (cfs) 766864.8 
Wetted Per. (ft) 275.62 
Shear (lb/sq ft) 0.30 
Stream Power (lb/ft s) 1.51 
Cum Volume (acre-ft) 367.13 1231.22 436.00 
Cum SA (acres) 104.04 120.62 98.82 

Warning - The cross-section end points had to be extended vertically for the computed water surface 
CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 8.594 

INPUT 
Description: End Bank Rock Riprap 
Station Elevation Data num= 60 

Sta Elev Sta Elev Eta Elev Sta Elev Sta Elev 
4722.59 1301.8 4239.67 1301.57 4274.67 1301.29 4288.49 1301.06 4320.3 1300.78 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4222.59 .04 4867.41 ,025 5138.04 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4867.41 5138.04 425.37 425.37 425.37 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4222.59 4858.03 1301 5138.04 5345.98 1301 
 eft levee Statron= 4858.03 Elevation= 1298.94 
Right Levee Station= 5138.04 Elevation= 1297.39 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Lose (ft) 

1296.06 Element Lef t OB 
0.25 Wt. n-Val. 

1296.31 Reach Len. (ft) 425.37 
1290.49 Flow Area (sq ft) 
0.000279 APea (sq ft) 
8700.00 Flow (cfs) 
257.96 Top Width (ft) 
4.05 Avg. Vel. (ft/s) 
10.10 Hydr. Depth (ft) 

520643.7 Conv. (cfs) 
425.37 Wetted Per. (ft) 
1285.96 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.13 Cum Volume (acre-ft) 14.18 
0.00 Cum SA (acres) 10.11 

CROSS SECTION OUTPUT Profile Xmture 

Channel Right 08 
0.025 
425.37 425.37 
2148.40 
2148.40 
8700.00 
257.96 
4.05 
8.33 

520643.7 
260.95 
0.14 
0.58 

841.07 15.99 
111.66 15.81 

HNTB CORPORATION 
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Right Levee Station- 5138.63 Elevation= 1297.48 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (of=) 
Top Width (ft) 
vel Total (ftlsl 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c & E Loss (ft) 

Profile #Design 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Axsa (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft sl 
Cum Volume (aoce-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cis) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reaoh Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (of=) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (Ib/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

Left OB Channel Right OB 
0.025 

Warning - The cross-sect~on end points had to be extended vertically for the computed water surface. 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
vel Head Lftl 
E.G. Elev (ft) 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Wldth (ft) 
vel Total (ftla) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LO58 (ftl 

1299.17 Element 
0.46 Wt. n-Val 

1299.63 Reach Len. (ft) 
1292.57 Flow Azea (sq ft) 
0.000370 Area (sq ft) 
15770.00 Flow (cfs) 
639.13 TOP Width (ft) 

Left OB Channel Right OB 
0.025 

5.43 A V ~ .  VB1. (ft/s) 5.43 
13.07 Hydr. Depth (ft) 10.48 

819858.9 Conv. (cfs) 819858.9 
581.49 Wetted Per. (ft) 280.17 
1286.10 shear (lb/sq ft) 0.24 

1.00 stream Power (lb/ft s) 1.30 
0.25 Cum Volume (acre-ft) 357.43 1174.94 412.41 
0.00 cum SA (acres1 98.78 115.52 95.29 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: W 
REACH: Reach 2 RS: 8.403 

INPUT ~~ .- ~ - 

Description: Begin Bank Rock Riprap 

a Station Elevation Data num= 42 
Sta Elev Sta Elev Sta Elev Sta Elev ~ t a  Elev 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4173.05 .04 4866.97 .03 5138.78 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4866.97 5138.78 134 110.84 74 .1 .3 

Ineffeotive Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4173.05 4866.97 1301 5138.78 5338.59 1301 
Left Levee Station= 4866.97 Elevation= 1298.87 
Right Levee Station= 5138.78 Elevation- 1297.03 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (Cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Mar Chl Dpth (ft) 
Conv. Total (cis) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Profile XDeeign 

1295.68 Element Left 08 Channel Right OB 
0.28 Wt. n-Val. 0.030 

1295.95 Reach Len. (ft) 134 .OO 110.84 74.00 
1290.40 Flaw Area (sq ft) 2061.39 

0.000458 Area (sq ft) 2061.39 
8700.00 Flow (cfs) 8700.00 
256.79 TOP Width (ft) 256.79 
4.22 Avg. Vel. (ft/s) 4.22 
9.79 Hydr. Depth (ft) 8.03 

406737.2 Conv. (cfs) 406737.2 
110.84 Wetted Per. (it) 259.26 
1285.89 Shear (lb/aq ft) 0.23 

1.00 stream Power (lb/ft s) 0.96 
0.05 Cum Volume (acre-it) 14.18 793.34 15.99 
0.00 Cum SA (acres) 10.11 105.73 15.81 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
Vel Total (ft/a) 
bfax Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (it) 
Alpha 
Frotn Loss (ft) 
C 6 E Loss (ft) 

1297.36 Element 
0.35 Wt. n-Val. 

1297.71 Reach Len. (ft) 
1291.29 Flow Area (aq ft) 
0.000474 Area (sq ft) 
11920.00 Flow (cfs) 
466.81 Top Width (ft) 
4.76 Avg. Vel. (ft/s) 
11.47 Hydr. Depth (ft) 

547521.3 Conv. (cfs) 
110.84 Wetted Per. (ft) 
1285.89 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.05 Cum volume (acre-it) 
0.00 cum SA (acres) 

Left OB Channel Right 08 
0.030 

134.00 110.84 74.00 
2503.85 

Warning - The cross-section end pointa had to be extended vertically for the computed water surface. 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1298.93 Element Left 08 Channel Right OB 
Vel Head (ft) 0.45 Wt. n-Val. 0.030 
E.G. Elev (ft) 1299.38 Reach Len. (ft) 134.00 110.84 74.00 
Crit W.S. (ft) 1292.23 Flow Area (sq ft) 2926.20 
E.G. Slope (ftlft) 0.000506 Area (aq ft) 23.43 2926.20 913.80 
Q Total (cfs) 15770.00 Flow (Cf8) 15770 .OO 
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Top Width (ftl 531.87 Top Width (it) 
vel Total (ftls) 5.39 Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 13.04 H y d r .  Depth (ft) 
Conv. Total (cfs) 701253.4 Conv. (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lass (ft) 
C 6 E LO89 (ft) 

110.84 Wetted Per. (ft) 274.95 
1285.89 Shear (lb/sq ft) 0.34 

1 .OO Stream Power (lb/ft 5 )  1.81 
0.06 Cum Volume (acre-ft) 355.38 1136.04 401.77 
0.00 Cum SA (acres) 96.82 111.86 93.10 

warning - The croas-section end points had to be extended vertically for M e  computed water surface. 

CROSS SECTION RIVER: EMF 
R E A C H :  Reach 2 RS: 8.382 

INPUT 
Deaoription: Bank Rock Riprap 
Station Elevation Data nu- 64 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values mum= 3 

0 Sta n Val Sta n Val Sta n Val 
4169.77 ,041 4861.91 .03 5134.37 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4861.91 5134.37 226.55 226.55 226.55 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4169.77 4861.91 1301 5134.37 5336.7 1301 
Left Levee Station- 4861.91 Elevation= 1298.84 
Right Levee Station- 5134.37 Elevation= 1297.41 

CRDSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Bead (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfsl 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C b E Loss (ft) 

Profile #Design 

1295.63 Element 
0.27 Wt. n-Val. 

1295.90 Reach Len. (ft) 
1290.33 Flow Area (sq ft) 
0.000447 Area (sq ft) 
8700.00 Flow (cfs)  
257.04 Top Width (ft) 
4.19 Avg. Vel. (ft/s) 
9.47 H y d r .  Depth (ft) 

411332.9 Conv. icfs) 
226.55 Wetted Per. (ft) 
1286.16 Shear (lb/sq ft) 

1.00 stream Powar (lb/ft s) 
0.08 Cum Volume iacre-ftl 
0.00 Cum SA (acres1 

Left 08 Channel Right OB 
0.030 

226.55 226.55 226.55 

CROSS SECTION OUTPUT Profile XE'Uture 

W.S. Elev (ft) 1297.31 Element Left OB Channel R ~ g h t  OB 
vel Head (ft) 0.35 Wt. n-Val. 0.030 
E.G. Elev (ft) 1297.66 Reach Len. (ft) 226.55 226.55 226.55 
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Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1291.21 Flow Area (sq ft) 2519.29 
0.000467 Area (sq ft) 2519.29 
11920.00 Flow (cfs) 11920.00 
267.63 Top Width (ft) 267.63 
4.73 Avg. Vel. (ft/s) 4.73 
11.15 Hydr. Depth (ft) 9.41 

551650.8 Conv. (cfs) 551650.8 
226.55 Wetted Per. (ft) 271.03 
1286.16 Shear (lb/eq ft) 0.27 

1.00 stream Power (lb/ft 8)  1.28 
0.09 Cum Volume (acre-ft) 107.78 952.00 95.93 
0.00 Cum SA (acres) 41.80 108.97 40.05 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/8) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C & E Loss (ft) 

Element Left 08 Channel Right 08 
Wt. n-Val. 0.030 
Reach Len. (ft) 226.55 226.55 226.55 
Flow Rrea (sq ft) 2941.95 
Area (sq ft) 15.48 2941.95 975.44 
rlow (efs) 15770 .OO 
Top Width (ft) 39.92 272.46 202.33 
Avg. Vel. (ft/s) 5.36 
Hydr. Depth (ft) 10.80 
Conv. (cfs) 705549.2 
Wetted Per. (ft) 276.13 
Shear (lb/aq ft) 0.33 
Stream Power (lb/ft a) 1.78 
Cum Volume (acre-ft) 355.32 1128.57 400.16 
Cum SA (acres) 96.66 111.17 92.76 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reafh 2 RS: 8.34 

INPUT 
Description: End Bank Rock Riprap 
Station Elevation Data n m =  67 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4168.05 1307.2 4189.61 1306.52 4196.36 1306.51 4213.38 1306.24 4242.97 1305.86 
4254.67 1305.6 4271.77 1305.26 4294.05 1305.41 4313.85 1304.57 4332.59 1304.23 
4339.97 1304.1 4347.42 1303.44 4364.09 1303.9 4374.72 1303.94 4396 1303.59 
4410.71 1303.4 4414.87 1303.47 4450.24 1302.92 4469.82 1302.7 4480.35 1302.37 
4494.22 1302.9 4505.1 1302.72 4517.71 1302.16 4533 1302.29 4560.52 1301.69 

Manning's n Values numi 3 
Sta n Val Sta n Val Sta n Val 

4168.05 .04 4858.35 .025 5130.41 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4858.35 5130.41 500 500 500 .1 .3 

Ineffective Flow num= 2 ~ ~~~~~ ~-~ - 
Sta L Sta R Elev Sta L Sta R Elev 

4168.05 4858.35 1301 5130.41 5332.43 1301 
Left Levee Station- 4858.35 Elevation= 1298.99 
Right Levee Station- 5130.41 Elevation- 1297.39 

CROSS SECTION OUTPUT Profile #Design 
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W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (£ti 
Crit W.S. (ft) 
E.G. Slope (ft/ftl 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LO88 (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ftl 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (it) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reaoh Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (efs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Profile fhlture 

1297.23 Element 
0.35 Wt. n-Val. 

1297.57 Reach Len. (ft) 
1291.07 Flow Area (sq ft) 
0.000320 Area (sq ft) 
11920.00 Flow (cfs) 
266.33 Tap Width (ft) 
4.72 Avg. Vel. (ft/s) 
11.46 Hydr. Depth (ft) 

666817.1 Conv. (cfs) 
500.00 Wetted Per. (ft) 
1285.77 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.16 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

Profile #Existing 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (of.%) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 08 Channel ~ i g h t  OB 
0.025 

500.00 500.00 500.00 

Left OB Channel Rlght 08 
0.025 

500.00 500.00 500.00 
2943.61 
2943.61 936.88 

15770 .OO 
271.45 202 02 
5.36 
10.84 

Warning - The cross-seetion end points had to be extended vertically for the computed water surface 
CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 8.245 

INPUT 
Descrintion: -~~ -~~~~ 
Station Elevation Data nun= 61 - .-.-. ~~ --. ~ -~ - ~~ -- .- 

Sta ~ l e v  Sta Elev sta ~ l e v  Sta Elev Sta Elev 
4168.05 1307.8 4174.63 1307.48 4180.2 1307.59 4200.57 1307.46 4219.91 1307.16 
4231.06 1307.1 4273.15 1306.48 4292.7 1306.26 4326.37 1305.68 4346.19 1305.27 
4370.68 1304.7 4379.62 1304.62 4398.87 1304.29 4432.86 1303.91 4491.87 1302.93 

EAST MARlCOPA FLOODWAY PAGE 15 HNTB CORPORATION 
CAPACITt' ASSESSMENT (FCD 97-06) 1-12-99 
REACH 2 



Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4168.05 .04 4859.63 ,025 5130.84 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4859.63 5130.84 500 500 500 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4168.05 4859.63 1300 5130.84 5356.27 1300 
Left Levee Station= 4859.63 Elevation- 1298.83 
Right Levee Station= 5130.84 Elevation= 1296.53 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (it) 
E.G. Elev (ft) 
crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element I 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. ve1. (ft/.) 
Ry&. Depth (ft) 
Conv. (efs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft e) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Profile #Future 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (cfa) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acreel 

:eft OB Channel Right OB 
0.025 

500.00 500.00 500.00 
2046.22 
2046.22 
8700.00 
256.17 
4.25 
1.99 

482925.7 
258.61 
0.16 
0.68 

14.18 753.53 15.99 
10.11 100.80 15.81 

Left OB Channel Right OB 
0.025 

500.00 500.00 500.00 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1298.59 Element Left OB Channel Right 08 
Vel Head (ft) 0.46 Wt. n-Val. 0.025 
E.G. Elev (ft) 1299.05 Reach Len. (ftl 500.00 500.00 500.00 
Crit W.S. (ft) 1291.97 Flow Area (aq ft) 2896.29 
E.G. Slope (ft/ft) 0.000361 Area (eq ft) 2896.29 1211.22 
Q Total (cfs) 15770.00 Flow (cfs) 15770.00 
Top Width (ft) 495.87 Top Width (ft) 270.44 225.43 
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Vel Total (ft/s) 5.44 Avg. Vel. (ft/s) 5.44 

0 
Max Chl Dpth (ft) 12.79 Hydr. Depth (ft) 10.71 
conv. Total (cfs) 830088.1 Conv. (cfs) 830088.1 
Length wtd. (ft) 500.00 Wetted Per. (ft) 273.53 
Min Ch El (ft) 1285.80 Shear (lb/sq ft) 0.24 
Alpha 1.00 stream Power (lb/ft 8)  1.30 
Frctn Loss (ft) 0.18 Cum Volume (acre-ft) 355.28 1079.75 382.86 
C & E Loss (ft) 0.00 Cum SA (acres) 96.56 106.64 89.25 

Warning - The cross-section end points had to be extended vertically for the computed water surface 
CROSS SECTION RIVER: EMF 
FSACH: Reach 2 RS: 8.15 

INPUT 
Description: 
Station Elevation Data num= 54 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4168.05 1307.2 4196.87 1207.17 4213.16 1306.98 4250.11 1306.32 4303.35 1305.9 
4329.65 1305.3 4356.57 1304.88 4373.04 1304.4 4409.81 1304.21 4419.17 1303.92 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4168.05 .04 4858.86 ,025 5130.37 .04 

Bank Sta: Left Rlght Lengths: Left Channel Rrght Coeff Contr. Expan. 
4858.86 5130.37 242.5 242.5 242.5 .1 .3 

Ineffective Flow num- 2 
Sta L Sta R Elev Sta L Sta R Elev 

4168.05 4858.86 1300 5130.37 5332.44 1300 
Left Levee Station= 4858 86 Elevatloni- 1299.16 
R~ght Levee Station= 5130.37 Elevation- 1296.65 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Ve1 Total (ft/sl 
Max Chl DpM (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C & E LO58 (ft) 

Profile $Design 

Element Left 08 
Wt. n-Val. 
Reaoh Len. (ft) 242.50 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 14.18 
Cum SA (acres) 10.11 

CROSS SECTION OUTPUT Profile $Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 

1296.89 Element 
0.35 Wt. n-Val. 

1297.24 Reach Len. (ft) 
1290.89 Flow Area (sq ftl 

0.000331 Area (sq ft) 
11920.00 Flow (ofs) 

Channel Right OB 
0.025 

242.50 242.50 

Left 08 Channel Right OB 
0.025 

242.50 242.50 242.50 
2495.41 
2495.41 678.46 
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Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Canv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

467.94 Top Width (ft) 265.81 202.01 
4 7 8  Avg. Vel. (ftle) 4.78 
11.27 Hydr. Depth (ft) 9.39 

654754.6 Conv. (cfs) 654754.6 
242.50 Wetted Per. (ft) 269.04 
1285.62 Shear (lb/sq ft) 0.19 

1.00 stream Power (lb/ft s) 0.92 
0.09 Cum Volume (acre-ft) 107.78 881.56 82.12 
0.00 Cum SA (acres) 41.80 101.48 36.30 

Warning - The cross-seotion end points had to be extended vertically for the computed water surface. 
CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C s E LOSS (ft) 

Profile #Existing 

1298.41 Element 
0.46 Wt. n-Val. 

1298.87 Reach Len. (ft) 
1291.81 Flow Area (sq ft) 
0.000357 Area (sq ft) 
15770.00 Flow (cfs) 
471.73 Top Width (ft) 
5.43 Avg. Vel. (ft/s) 
12.79 Hydr. Depth (it) 

834795.3 Conv. (cfs) 
242.50 Wetted Per. (ft) 
1285.62 Shear (lb/eq ft) 

1.00 stream Power (lb/ft s) 
0.10 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

Left 08 Charnel Right 08 
0.025 

242.50 242.50 242.50 

Warning - The cross-section end points had to be extended vertically for the computed water aurface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 8.104 

INPUT 
Description: Begin Bank Rock Riprap 
Station Elevation Data num- 55 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4165.57 1306.6 4208.87 1306.16 4267.94 1305.18 4321.18 1304.68 4374.54 1303.86 
4383.03 1303.8 4390.09 1303.26 4400.71 1302.93 4407.41 1303.11 4420.69 1302.98 
4427.33 1302.7 4438.43 1302.49 4464.59 1302.68 4484.19 1302.89 4534.12 1302.23 
4562.89 1301.8 4587.36 1301.28 4629.83 1301.09 4640.6 1300.99 4676.7 1300.18 
4693.83 1300.1 4706.12 1299.73 4742.37 1299.84 4756.62 1299.66 4775.47 1299.69 
4015.75 1299 4831.37 1298.67 4836.78 1295.45 4844.46 1298.32 4859.72 1298.95 
4875.15 1294 4895.45 1287.43 4906.6 1286.52 4929.5 1285.64 4951.19 1285.99 
4969.1 1286 4984.85 1285.97 4995.41 1285.37 5006.28 1285.8 5066.61 1285.82 

5090.91 1285.9 5104.1 1287.78 5122.13 1293.85 5130.93 1296.59 5142.94 1296.95 
5148.98 1295.2 5162.19 1294.82 5172.95 1294.44 5212.39 1293.9 5226.17 1293.65 
5234.11 1293.6 5279.42 1293.22 5318.04 1292.71 5332.66 1292.4 5342.79 1292.5 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4165.57 .04 4859.72 .03 5130.93 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4859.72 5130.93 210 248.86 318 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4165.57 4859.72 1300 5130.93 5342.79 1300 
Left Levee Station- 4859.72 Elevation= 1298.95 
Right Levee Station= 5130.93 Elevation- 1296.59 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1295.13 Element Left OB Channel Right OB 
Vel Head (ft) 0.27 Wt. n-Val. 0.030 
E.G. Elev (ft) 1295.41 Reach Len. (ft) 210.00 248.86 318.00 
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Crit W.S. (ft) 1289.76 
E.G. Slope (ft/ft) 0.000438 
Q Total (Cfs) 8700.00 
Top Width (ft) 254.64 
Vel Total (ft/s) 4.18 
Max Chl Dpth (ft) 9.76 
Conv. Total (cfs) 415520.7 
Length Wtd. (it1 248.86 
Min Ch El (ft) 1285.37 
Alpha 1.00 
Frctn Loss (ft) 0.09 
C & E Loss (ft) 0.00 

Flaw Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres1 

CROSS SECTION OUTPUT Profile #Nture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total (cfal 
Length Wtd. (ft) 
M m  Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1296.80 Element Left OB Channel Right OB 
0.35 Wt. n-Val. 0.030 

1297.15 Reach Len. lftl 210.00 248.86 318.00 
1290.63 Flow Area (sq ft) 2513.34 
0.000463 Area (sq ft) 2513.34 629.79 
11920.00 Flow (cis) 11920.00 
470.69 Top Width (ft) 264.50 206.19 
4.74 Avg. Vel. (ft/s) 4.74 
11.43 Hydr. Depth (ft) 9.50 

554162.8 Conv. (ofsl 554162.8 
248.86 Wetted Per. (ft) 267.60 
1285.37 Shear (lb/sq ft) 0.27 

1.00 stream Power (lb/ft s) 1.29 
0.09 Cum Volume (acre-ftl 107.78 867.62 18.48 
0.00 Cum SA (acres) 41.80 100.00 35.17 

Warning - Divided flow computed for thin cross-section. 
Warning -  he cross-seotion end points had to be extended vertioally for the oomputed water surface. 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ftl 1298.32 Element Left OB Channel Right OB 
Vel Head (ft) 0.45 Wt. n-Val. 0.030 
E.G. Elev (ft) 1298.77 Reach Len. (ftl 210.00 248.86 318.00 

1291.56 Flow Area (sq ft) 2918.81 Crit W.S. (ft) 
E.G. Slope (ft/ft) 0.000504 Area (sq ft) 2918.81 951.26 
Q Total (cfsl 15770.00 Flow (cfs) 15770 .OO 
Top Width (ft) 481.09 Top Width (ft) 269.23 211.86 
Vel Total (ft/s) 5.40 Avg. Vel. (ft/s) 5.40 
Max Chl Dpth (ft) 12.95 Hydr. Depth (ft) 10.84 
Conv. Total (cfsl 702367.8 Conv. lcfn) 702367.8 
Length Wtd. (ft) 248.86 Wetted Per. (ft) 272.57 
Min Ch El (ft) 1285.31 Shear (lb/sq ft) 0.34 
Alpha 1.00 Stream Power (lb/ft s) 1.82 
Frctn Loss (ft) 0.10 Cum Volume (acre-ft) 355.28 1030.25 364.85 
C 6 E Loss (ft) 0 .OO Cum SA (acres) 96.56 102.04 85.65 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 8.057 

INPUT 
Desoription: End Bank Rock Riprap 
Station Elevation Data n u =  52 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
4167.21 1306.5 4195.02 1306.16 4245.17 1305.48 4295.32 1305.04 4332.68 1304.37 
4345.45 1304.2 4386.96 1303.58 4445.75 1302.98 4449.62 1302.92 4496.2 1302.56 
4543.75 1301.8 4545.22 1301.85 4584.79 1301.01 4604.09 1300.74 4646.33 1300.27 
4658.38 1300.2 4696.47 1299.59 4729.17 1299.14 4746.61 1298.86 4755.62 1298.25 
4768.33 1298.1 4795.34 1298 4803.94 1298.35 4819.33 1298.44 4833.49 1297.96 
4838.02 1295.4 4841.75 1296.74 4846.37 1298.75 4852.68 1298.97 4860.02 1298.95 
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Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4167.21 .04 4852.68 ,025 5145.91 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4852.68 5145.91 301.37 301.37 301.37 .1 .3 

- - - - - - -  ~- - ~~ ~~~~ - 

Sta L Sta R Elev Sta L Sta R Elev 
4167.21 4852.68 1300 5145.91 5322.51 1300 

Left Levee Station= 4852.68 Elevation- 1298.97 
Right Levee Station= 5145.91 Elevatian- 1297.01 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

1295.05 Element  eft 08 Channel Right OB 
0.26 Wt. n-Val. 0.025 

1295.32 Reach Len. (ft) 301.37 301.37 301.37 
1289.55 Flow Area (sq ft) 2114.40 

0.000290 Area (sq ft) 2114.40 
8700.00 Flow (cfs) 8700.00 
254.93 Top Width (ft) 254.93 
4.11 Avg. Vel. (ft/e) 4.11 
9.96 Hydr. Depth (ft) 8.29 

511103.3 Conv. (cfs) 511103.3 
301.37 Wetted Per. (ft) 257.80 
1285.09 Shear (lb/sq ft) 0.15 

1.00 stream Power (lb/ft s) 0.61 
0.09 Cum Volume (acre-ft) 14.18 706.46 
0.00 Cum SA (acres) 10.11 94.97 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (Cfs) 
Top Width (ft) 
Vel Total (ft/s) 
blax Chl Dpth (ftl 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (it1 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

1296.71 Element --. - .  ~- 

0.34 wt. n-val. 
1297.05 Reach Len. (ft) 
1290.42  low Area (sq ft) 

0.000309 Area (64 ft) 
11920.00 Flow (cfs) 
264.81 Top Width (It) 
4.68 Avg. Vel. (ftls) 
11.62 Hydr. Depth (ft) 

677911.6 Conv. (cfs) 
301.37 Wetted Per. (ft) 
1285.09 Shear (lb/sq ft) 

1.00 stream Power (lb/ft a)  
0.09 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (it) 
Vel Head (ftl 

1298.22 Element 
0.44 Wt. n-Val. 

Left 08 Channel Right 08 
0.025 

301.37 301.37 301.37 
2544.87 
2544.87 

left OB Channel Right 08 
0.025 . . 

E.G. Elev lftl 1298.66 Reach Len. lftl 301.37 301.37 301.37 ~ -~ ~~ - .- -. - - ~  ~ ~~ ~ ~~ -~~ .- -. 
Crit W.S. (ft) 1291.35 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.000355 Area (sq ft) 
Q Total (cfs) 15770.00 Flow (efs) 
Top Width (ft) 460.34 Top Width (ftl 
vei Total (ft/s) 5.31 A V ~ .  vel. (ft/e) 5.31 
Max Chl Dpth (ft) 13.13 Hydr. Depth (ft) 10.46 
Conv. Total (cfs) 836460.0 Conv. (cfs) 836460 .O 
Length Wtd. (ft) 301.37 Wetted Per. (ft) 287.42 
Min Ch El (ft) 1285.09 Shear (lb/aq ft) 0.23 
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Alpha 1.00 Stream Power (lb/ft s) 1.22 
Frctn Loss (ft) 0.10 Cum Volume (acre-ft) 355.28 1013.43 358.52 
C 6 E Loss (ft) 0 .OO Cum $4 (acres) 96.56 100.46 84.23 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 8 

INPUT 
Desoliption: 
Station Elevation Data num= 54 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
4159.81 1306 4188.09 1305.59 4208.34 1305.46 4216.96 1305.31 4231.45 1305.18 
4231.21 1305.3 4268.1 1304.92 4211.51 1304.96 4301.87 1304.46 4322.5 1304.35 
4361.59 1303.9 4312.65 1303.85 4415.87 1303.3 4422.18 1303.19 4472.93 1302.56 
4523.08 1301.8 4513.68 1300.2 4599.2 1300.02 4634.02 1299.85 4650.79 1299.72 
4664.95 1299.4 4687.96 1299.33 4106.39 1299.13 4123.61 1298.91 4754.9 1298.54 
4113.8 1298.1 4195.82 1297.81 4823.95 1291.65 4833.05 1291.43 4837.11 1295.54 
4845.03 1298.4 4858.56 1298.61 4893.69 1281.18 4905.39 1286.06 4924.24 1285.73 
4914.38 1285.6 4990.85 1284.88 5009.75 1285.18 5024.53 1285.69 5067.23 1285.44 
5019.49 1285.5 5091.21 1285.8 5102.67 1281.45 5131.64 1296.37 5144.56 1296.28 
5151.41 1294.9 5162.99 1294.03 5111.11 1293.3 5204.21 1293.1 5232.17 1292.91 
5263.21 1292.9 5210.01 1293.07 5297.12 1293.42 5311 1293.68 

m i n g ' s  n Values num= 3 
Sta n Val Sta n Val Sta n val 

4159.81 .04 4858.56 ,025 5131.64 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4858.56 5131.64 475.23 415.23 475.23 .l .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4159.81 4858.56 1300 5131.64 5311 1300 *  eft Levee Station= 4858.56 Elevation- 1298.67 
Right Levee Statioa 5131.64 Elevation= 1296.31 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1294.91 Element Left OB Channel Right 08 
Val Head (ft) 0.26 Wt. n-Val. 0.025 
E.G. Elev (ft) 1295.23 Reach Len. (ft) 475.23 415.23 415.23 
Crit W.S. (Et) 1289.42 Flow Area (sq Et) 2131.57 
E.G. Slope (ft/ft) 0.000285 Area (sq  ft) 2131.51 
Q Total (cfs) 8700.00 Flow (cfs) 8700.00 
Top Width (ft) 251.21 Top Width (ft) 257.21 
Vel Total (ft/s) 4.08 Avg. Val. (ft/s) 4.08 
Max Chl Dpth (ft) 10.09 Kydr. Depth (ft) 8.29 
Conv. Total (ofs) 515390.2 Conv. (cfs) 515390.2 
Length Wtd. (ft) 415.23 Wetted Per. (ft) 259.79 
Min Ch El (ft) 1284.88 Shear (lb/sq ft) 0.15 
Alpha 1.00 stream Power (lb/ft s) 0.60 
Frctn Loss (ft) 0.14 Cum Volume (aore-ft) 14.18 691.11 15.99 
c 6 E Loss (ft) 0.00 cum SA (acres) 10.11 93.20 15.81 

CROSS SECTION OUTPUT ~rofiie #Future 

W.S. Elev (ft) 1296.62 Element Left OB Channel Right 08 
Vel Head (ft) 0 3 4  Wt. n-Val. 0.025 
E.G. Elev (ft) 1296.96 Reach Len. (ft) 415.23 415.23 475.23 
Crit W.S. (ft) 1290.29 Flow ?zea (sq ft) 2564.85 
E.G. slope (ft/ft) 0.000304 ?.rea (sq ft) 2564.85 548.24 
Q Total (cfs) 11920.00 Flow (cfs) 11920 .OO 
Top Width (ft) 446.17 Top Width (ft) 266.81 179.36 
vel Total (ft/s) 4.65 Avg. vel. (ft/s) 4.65 
Max Chl Dpth (ft) 11.74 Hydr. Depth (ft) 9.61 
conv. Total (cfs) 684004.1 Conv. (cfs) 684004.1 
Length Wtd. (ft) 415.23 Wetted Per. (ft) 269.81 
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Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C 6 E Loss (ft) 

1284.88 Shear (lb/sq ft) 0.18 
1.00 stream Power (lb/ft s) 0.84 
0.15 Cum Volume (acre-f t) 107.78 835.50 14.28 
0 .OO Cum SA (acres) 41.80 96.65 33.80 

Warning - The croas-section end points had to be extended vertically for the computed water surfaee. 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loea (ft) 
C & E Lo88 (ft) 

1298.12 Element Left 08 Channel F 
0.44 Wt. n-Val. 0.025 

1298.56 Reach Len. (ft) 475.23 415.23 
1291.23 Flow Area (sq ft) 2967.74 
0.000335 Area (aq ft) 2967.74 
15770.00 Flow (cfs) 15770.00 
450.75 Top Width (ft) 271.39 
5.31 Avg. Vel. (ft/s) 5.31 
13.24 Hydr. Depth (ft) 10.94 

862075.7 Conv. (cfs) 862075.7 
475.23 Wetted Per. (ft) 274.68 

1284.88 Shear (lb/aq ft) 0.23 
1.00 Stream Power (lb/ft s) 1.20 
0.17 Cum volume (acre-ft) 355.28 992.90 
6.00 Cum SA (aores) 96.56 98.54 

light OB 

475.23 

816.78 

179.36 

Warning - The crosa-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 7.91 

INPUT 
Descriotion: 
Station Elevation Data nun= 65 . --. - ~ ~ . ~ -  . . 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4147.21 1306.2 4187.51 1305.78 4189.51 1305.69 4229.44 1304.92 4233.13 1304.92 
4245.65 1304.4 4260.39 1304.44 4274.51 1304.16 4291.99 1302.8 4311.93 1303.21 
4319.39 1303.7 4327.84 1303.66 4363.15 1303.21 4386.58 1303.14 4405.05 1302.94 

Manning's n Values num= 3 
Sta' n Val Sta n Val Sta n Val 

4147.21 .04 4862.13 ,025 5131.71 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4862.13 5131.71 461.94 461.94 461.94 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4147.21 4862.13 1300 5131.71 5322.13 1300 
Left Levee Station= 4862.13 Elevation- 1297.6 
Right Levee Station-- 5131.71 Elevation- 1296.6 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1294.81 Element Left 08 Channel Right OB 
Vel Head (ft) 0.27 Wt. n-Val. 0.025 
E.G. Elev (ft) 1295.08 Reach Len. (ft) 461.94 461.94 461.94 
Crit W.S. (ft) 1289 .50 Flow Area (sq ft) 2068.57 
E.G. Slope (ft/ft) 0.000311 Area (sq ft) 2068.57 
Q Total (ofs) 8700.00 Flow (cfe) 8700.00 
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T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s l  
Max C h l  D p t h  ( f t )  
Conv.  T o t a l  ( c f s )  
L e n g t h  W t d .  ( f t )  
Min Ch E l  ( f t l  
A l p h a  
F r c t n  L o s s  ( f t )  
C  & E L o s s  ( f t )  

2 5 5 . 0 1  Top  W i d t h  ( f t )  255.01 
4 . 2 1  Avg. V e l .  ( f t / s )  4 . 2 1  
9 . 8 3  H y d r .  D e p t h  ( f t )  8 . 1 1  

4 9 2 9 6 7 . 5  Conv .  ( c f s )  4 9 2 9 6 7 . 5  
4 6 1 . 9 4  W e t t e d  P e r .  ( f t )  2 5 7 . 6 5  

1 2 8 4 . 9 8  S h e a r  ( I b / s q  f t )  0 . 1 6  
1 . 0 0  S t r e a m  Power  ( I b / f t  s) 0 . 6 6  
0 . 1 4  Cum Volume ( a c r e - f t l  1 4 . 1 8  6 6 8 . 8 6  1 5 . 9 9  
0  . O O  Cum SA ( a c r e s )  1 0 . 1 1  9 0 . 4 1  1 5 . 8 1  

CROSS SECTION OUTPUT P r o f i l e  # R l t u r e  

W.S. E l e v  ( f t )  
V e l  Head  ( f t )  
E . G .  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  (cfs) 
L e n g t h  Wtd .  ( f t )  
Mm Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t l  
C  & E LOSS ( f t )  

E l e m e n t  
Wt. n -Val .  
R e a c h  L e n .  ( f t )  
F l o w  A r e a  (sq f t )  
A r e a  ( s q  f t l  
F l o w  (cfs) 
Top W i d t h  ( f t l  
Avg. V e l .  ( f t / s )  
H y d r .  D e p t h  ( f t )  
Conv .  ( c f s )  
W e t t e d  P e r .  ( f t )  
s h e a r  ( l b / s q  f t )  
s t r e a m  Power ( I b / f t  8 )  

Cum Volume (acre-f t) 
Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  Head  ( f t l  
E.G.  E l e v  (ft) 
C r i t  W.S. ( f t l  
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t l  
V s l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t l  
Conv .  T o t a l  (cfs) 
L e n o t h  Wtd .  ( f t )  
~ l n - ~ h  E l  ( f t l  
A l p h a  
F r c t n  L o s s  ( f t )  
C & E L o s s  ( f t )  

1 2 9 7 . 9 3  E l e m e n t  
0 . 4 6  Wt. n - V a l .  

1 2 9 8 . 3 9  R e a c h  L e n .  ( f t )  
1 2 9 1 . 3 1  F l o w  A r e a  ( s q  ft) 

0 , 0 0 0 3 6 2  Area (sq f t )  
1 5 7 7 0 . 0 0  F l o w  ( c f s )  

5 2 2 . 8 6  T o p  W i d t h  ( f t l  
5 . 4 5  Avg.  V e l .  ( f t / s )  

1 2 . 9 5  Hydr. D e p t h  ( f t )  
8 2 8 9 8 7 . 8  Conv .  ( c f a )  

4 6 1 . 9 4  W e t t e d  P e r .  ( f t )  
1 2 8 4 . 9 8  S h e a r  ( l b / s q  f t)  

1 . 0 0  S t r e a m  Power ( l b / f t  s )  
0 . 1 6  Cum Volume ( a c r e - f t l  
0 . 0 1  Cum SA ( a o r e s )  

L e f t  OB C h a n n e l  R i g h t  08 
0 . 0 2 5  

4 6 1 . 9 4  4 6 1 . 9 4  4 6 1 . 9 4  

L e f t  08 C h a n n e l  R i g h t  OB 
0 . 0 2 5  

4 6 1 . 9 4  4 6 1 . 9 4  4 6 1 . 9 4  

W a r n i n g  - T h e  c r o s s - s e c t i o n  e n d  p o i n t s  h a d  t o  be e x t e n d e d  v e r t i c a l l y  f o r  t h e  c o m p u t e d  g r a t e r  s u r f a c e .  

CROSS SECTION RIVER: EMF 
REACH: R e a c h  2  RS: 7 . 8 2 3  

INRUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  num= 5 0  

Sta  E l e v  S t a  E l e v  sta ~ l s v  ste  lev Sta Elav 

M a n n i n g ' s  n  V a l u e s  num= 3 
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Sta n Val Sta n Val Sta n Val 
4159.67 .04 4859.64 .025 5131.5 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4859.64 5131.5 160.58 160.58 160.58 .1 . 3  

Ineffective Flow num= 2 
Sta L St. R Elev Sta L Sta R Elev 

4159.67 4859.64 1300 5131.5 5328.9 1300 
 eft Levee Station- 4859.64 Elevation- 1298.2 
Right Levee Station- 5131.5 Elevation- 1296.24 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (eq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/a) 
Hydr. Depth (ft) 
Conv. (cfa) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft 8 )  

cum volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT PrOflle WRlture 

Left 08 Channel Right OB 
0.025 

160.58 160.58 160.58 
2129.28 
2129.28 
8700.00 
255.85 
4.09 
8.32 

516117.3 
258.55 
0.15 
0.60 

14.18 646.60 15.99 
10.11 87.70 15.81 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cis) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
From Loss (ft) 
C & E Loss (it) 

1296.31 Element Left OB 
0.34 wt. n-Val. 

1296.65 Reach Len. (ft) 160.58 
1289.97   low &ea (sq it) 

0.000307 Area (sq it) 
11920.00 Flow (cfs) 
463.47 TOP Width (ft) 
4.67 ~ v g .  vel. (ft/e) 
11.59 Hydr. Depth (ft) 

680579.6 Conv. (cis) 
160.58 wetted Per. (ftl 

1284.72 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft a) 
0.05 Cum Volume (acre-ft) 107.78 
0.00 Cum SA (acres) 41.80 

Channel 
0.025 
160.58 

2554.81 
2554.81 
11920 .OO 
266.07 

Right 0s 

Warning - The cross-section end points had to be extended vertically for the computed water aurface. 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head ift) 
E.G. Elev (ft) 
Crit W.S. (it) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c 6 E LO88 (ft] 

Element 
Wt. n-Val. 
Reach Len. (ft) 
slow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. ve1. (ft/8) 
Hy&. Depth (ft) 
Conv. (cfs) 
Wetted Pee. (ft) 
Shear (lb/sq f t) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

160.58 160.58 160.58 
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w a r n i n g  - T h e  c r o s s - s e c t i o n  e n d  p a i n t s  h a d  t o  be e x t e n d e d  vertically f o r  the c o m p u t e d  w a t e r  surface 

CROSS SECTION RIVER: EXC3 
REACH: R e a c h  2  RS: 1 . 7 9 2  

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  num= 5 3  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4 1 6 0 . 8 1  1 3 0 6 . 5  4 1 8 8 . 1 3  1 3 0 6 . 2 9  4 2 0 6 . 1 9  1 3 0 6 . 0 8  4 2 5 2 . 1 9  1 3 0 5 . 5 8  4 2 8 9 . 0 3  1 3 0 4 . 9 5  
4 2 9 9 . 3 9  1 3 0 4 . 8  4 3 3 9 . 1 7  1 3 0 4 . 6 1  4 3 8 9 . 3 2  1 3 0 4 . 2 4  4 4 8 9 . 6  1 3 0 2 . 6 5  4 5 3 9 . 1 5  1 3 0 1 . 5 8  
4 5 4 8 . 3 6  1 3 0 1 . 4  4 5 8 9 . 9  1 3 0 1  4 6 0 2 . 6 5  1 3 0 0 . 9 2  4 6 4 0 . 0 4  1 3 0 0 . 4 3  4 6 6 1 . 5 1  1 2 9 9 . 7  
4 6 1 2 . 1 9  1 2 9 9 . 6  4 6 8 1 . 2 2  1 2 9 9 . 9 3  4 1 0 0 . 2 7  1 2 9 9 . 5 3  4 7 2 1 . 2 2  1 2 9 9 . 3 3  4 7 4 0 . 3 3  1 2 9 8 . 9 4  
4 1 4 9 . 1 5  1 2 9 8 . 9  4 7 1 1 . 2 2  1 2 9 8 . 4 6  4 7 9 0 . 4 1  1 2 9 8 . 4 3  4 8 1 4 . 7 4  1 2 9 1 . 9 3  4 8 2 7 . 7 7  1 2 9 7 . 6 1  
4 8 3 3 . 0 4  1 2 9 1 . 4  4 8 3 8 . 4 1  1 2 9 5 . 1 9  4 8 4 6 . 4 2  1 2 9 8 . 0 6  4 8 5 0 . 9 2  1 2 9 8 . 4 2  4 8 6 0 . 4 1  1 2 9 8 . 1 5  
4 8 9 6 . 0 9  1 2 8 6 . 4  4 9 0 4 . 4 3  1 2 8 5 . 6  4 9 3 0 . 8 3  1 2 8 5 . 4 3  4 9 4 0 . 9 1  1 2 8 5 . 2 9  4 9 5 5 . 6 8  1 2 8 5 . 3  
4 9 1 7 . 5 8  1 2 8 5 . 2  4 9 9 1 . 0 6  1 2 8 4 . 9 6  5 0 0 1 . 3  1 2 8 4 . 6  5 0 0 8 . 4 4  1 2 8 5 . 3 9  5 0 4 4 . 4 5  1 2 8 5 . 2 2  
5 0 8 5 . 4 8  1 2 8 5 . 6  5 1 0 0 . 6 8  1 2 8 6 . 8  5 1 3 2 . 1 3  1 2 9 6 . 2  5 1 4 0 . 2 9  1 2 9 6 . 3 4  5 1 4 6 . 2 9  1 2 9 5 . 1 3  

5 1 5 0 . 8  1 2 9 4 . 2  5 1 1 1 . 9 1  1 2 9 3 . 2 3  5 1 8 6 . 9 7  1 2 9 3 . 3 2  5 2 1 4 . 2 3  1 2 9 2 . 9 3  5 2 4 1 . 7 8  1 2 9 2 . 4 1  
5 2 5 3 . 9 9  1 2 9 2 . 2  5 2 9 1 . 9 3  1 2 9 2 . 0 8  5 3 2 2 . 4 7  1 2 9 1 . 4 5  

M a n n i n g ' s  n  V a l u e s  num= 3 
S t a  n  V a l  S t a  n  V a l  S t a  n  V a l  

4 1 6 0 . 8 1  . 0 4  4 8 6 0 . 4 7  , 0 2 5  5 1 3 2 . 1 3  . 0 4  

Bank S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  C h a n n e l  R i g h t  C o e f f  C o n t r .  
4 8 6 0 . 4 1  5 1 3 2 . 1 3  3 1 0  3 8 8 . 3 4  4 0 5  .1 

I n e f f e c t i v e  F l o w  num= 2  
S t a  L  S t a  R  E l e v  S t a  L  S t a  R  E l e v  

4 1 6 0 . 8 1  4 8 6 0 . 4 1  1 3 0 0  5 1 3 2 . 1 3  5 3 2 2 . 4 1  1 3 0 0  
L e f t  L e v e e  S t a t i o n =  4 8 6 0 . 4 1  E l e v a t i o n =  1 2 9 8 . 1 5  
R i g h t  L e v e e  . S t a t i o n =  5 1 3 2 . 1 3  E l e v a t i o n =  1 2 9 6 . 2  

CROSS SECTION OUTPUT P r o f i l e  # D e s i g n  

a W.S. E l e v  ( f t )  1 2 9 4 . 6 3  E l e m e n t  L e f t  OB 
V e l  Head  ( f t )  0 . 2 7  Wt. n - V a l .  
E .G.  E l e v  ( f t )  1 2 9 4 . 8 9  R e a c h  L e n .  ( f t )  3 7 0 . 0 0  
C r i t  W.S. ( f t )  1 2 8 9 . 2 0  F l o w  A r e a  (sq f t )  
E . G .  S l o p e  (ft/ft) 0 . 0 0 0 3 0 0  Area ( s q  f t )  
Q T o t a l  ( c f s )  8 7 0 0 . 0 0  F l o w  ( c f s )  
T o p  W i d t h  ( f t )  2 5 5 . 1 1  Top  W i d t h  ( f t l  
vel T o t a l  ( f t / s l  4 1 5  Avg. V a l .  ( f t / e )  
Max C h l  D p t h  ( f t )  1 0 . 0 3  Hydr .  D e p t h  ( f t )  
c o n v .  T o t a l  ( c f s )  5 0 2 3 6 6 . 3  Conv.  (cfs) 
L e n g t h  W t d .  ( f t l  3 8 8 . 3 4  W e t t e d  P e r .  ( f t )  
Min Ch E l  ( f t )  1 2 8 4 . 6 0  S h e a r  ( l b / s q  f t )  
A l p h a  1 . 0 0  S t r e a m  Power ( l b / f t  s) 
F r c t n  L o s s  ( f t )  0 . 1 2  Cum Volume (acre-ft) 1 4 . 1 8  
C & E LOBS ( f t l  0 . 0 0  Cum SA ( a c r e s )  1 0 . 1 1  

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  ( f t )  
V e l  Head  ( f t l  
E.G. E l e v  ( f t )  
c r i t  W . S .  ( f t)  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  ( c f s )  
L e n g t h  W t d .  ( f t )  
Min C h  E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C  & E L o s s  ( f t )  

1 2 9 6 . 2 5  E l e m e n t  
0 . 3 5  Wt. n - V a l .  

1 2 9 6 . 6 0  R e a c h  L e n .  ( f t )  
1 2 9 0 . 0 7  F l o w  Azee ( s q  f t )  

0 . 0 0 0 3 2 1  A r e a  (sq f t )  
1 1 9 2 0 . 0 0  F l o w  ( c f s )  

4 5 0 . 2 3  T o p  W i d t h  ( f t )  
4 . 7 3  Avg. V e l .  ( f t / s )  

1 1 . 6 5  H y d r .  D e p t h  ( f t l  
6 6 4 8 6 1 . 6  Conv .  ( c f s )  

3 8 8 . 3 4  W e t t e d  P e r .  ( f t l  
1 2 8 4 . 6 0  s h e a r  ( l b / s q  f t )  

1 . 0 0  s t r e a m  Power ( l b / f t  s) 
0 . 1 3  Cum Volume ( a c r e - f t l  
0 . 0 0  cum SA ( a c r e s 1  

C h a n n e l  R i g h t  08 
0 . 0 2 5  

L e f t  OB C h a n n e l  R i g h t  OB 
0 . 0 2 5  
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Warning - Divided flow computed for this cross-section. 
Warning - The cross-seetion end points had to be extended vertically for the computed water surface. 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (=fa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1297.71 Element I 
0.46 Wt. n-Val. 

1298.16 Reach Len. (ft) 
1291.01 Flow Area (aq ft) 
0.000356 Area (sq ft) 
15770.00 Flow (cfs) 
460.66 Top Width (ft) 
5.42 Avg. Vel. (ft/s) 
13.11 Hydr. Depth (ft) 

835694.7 Conv. (cfs) 
388.34 Wetted Per. (ft) 
1284.60 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.14 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

;eft OB Channel Right OB 
0.025 

370.00 388.34 405.00 
2908.53 

Warning - The cross-sectron end points had to be extended vertically for the computed water surface 
CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 7.719 

INPUT 
Desoript~on: 
Station Elevation Data num= 52 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values nun- 3 
Sta n Val Sta n Val Sta n Val 

4183.31 .04 4858.57 ,025 5127.01 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4858.57 5127.01 531.12 531.12 531.12 .1 .3 

Ineffective FLOW num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4183.31 4858.57 1300 5127.01 5304.69 1300 
 eft ~ e v e e  Station- 4858.57 Elevation- 1297.86 
Right Levee Station- 5127.01 Elevation- 1296.32 

CROSS SECTION OUTPUT Profile XDesipn 

W.S. Elev (ft) 
Val Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 

1294.50 Element Left OB Channel Right OB 
0.27 Wt. n-Val. 0.025 

1294.70 Reach Len. (ft) 531.12 531.12 531.12 
1289.10 Flow Area (eq ft) 

0.000306 Area ( a q  ft) 
8700.00 Flow (cfs) 
252.75 Top Width (ft) 
4.20 Avg. Vel. (ft/s) 
9.92 Hydr. Depth (ft) 

497703.8 Conv. (ofs) 
531.12 Wetted Per. (ft) 
1284.58 Shear (lb/eq ft) 
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Alpha 
F r c t n  Loss  ( f t l  
C 6 E L08S ( f t )  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t l  
Vel  Head ( f t l  
E.G. E l e v  ( f t )  
c r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Wldth ( f t )  
vel T o t a l  ( f t / s )  
Max Chl Dpth ( f t )  
Conv. T o t a l  ( c f s )  
Length Wtd. ( f t )  
Mln Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t l  
C 6 E Loss  (ft) 

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
Vel  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S lope  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width ( f t )  
Vel  T o t a l  i f t / s l  
Max Chl  Dpth ( f t )  
Conv. T o t a l  ( c f s )  
Length Wtd. (ft)  

Alpha 
F r c t n  L o s s  ( f t )  
C & E Loss  ( f t )  

1 . 0 0  s t r e a m  Power ( lb/f t  s) 0 .65  
0.17 Cum Volume ( a c r e - f t )  14.18 620.24 1 5 . 9 9  
0.00 Cum SA ( a c r e s )  10 .11  84.49 1 5 . 8 1  

P r o f i l e  #Fu ture  

1296.12 Element 
0 .36 W t .  n-Val. 

1296.47 Reach Len. ( f t )  
1289.98 Flow Area ( e q  f t l  

0.000329 Area ( s q  f t )  
11920.00 Plow ( c f s )  

262.66 Top Width ( f t )  
4.79 ~ v g .  Ve l .  ( f t / s )  

11.54 Hydr. Depth (ft) 
657186.0 Conv. ( c f s l  

531.12 w e t t e d  Per .  ( f t )  
1284.58 Shear  ( l b / s q  f t l  

1 . 0 0  s t r e a m  Power ( l b / f t  3) 
0 . 1 8  Cum volume ( a c r e - f t l  
0 .00  Cum SA ( a c r e s )  

P r o f i l e  # E x i s t i n g  

1297.55 Element 
0 . 4 7  W t .  n-Val. 

1298.02 Reach Len. ( f t l  
1290.93  low Area ( s q  f t l  

0.000367 Area (sq f t )  
15770.00 Flow ( e f s )  

445.22 Top Wldth ( f t )  
5 .49  A V ~ .  V e l .  ( f t / s )  

12.97 Hydr. Depth ( f t )  
822823.9 Conv. ( o f s )  

531.12 w e t t e d  Per .  ( f t )  
1284.58 Shear  ( l b / s q  f t l  

1 .00  s t r e a m  Power (lb/ft s) 
0.20 Cum Volume ( a c r e - f t )  
0.00 Cum SA ( a c r e s )  

L e f t  OB Channel R i g h t  OB 
0 .025  

531.12 531.12 531.12 
2489.03 
2489.03 

11920.00 
262.66 

4 . 7 9  
9 .48  

657186.0 
265.84 

0.19 
0.92 

107.78 749.45 62.13 
41.80 87.59 3 0 . 2 1  

L e f t  OB Channel R i g h t  OB 
0 .025  

Warning - The c r o s s - s e c t i o n  end p o i n t s  had  t o  h e  ex tended  v e r t i c a l l y  f o r  the computed w a t e r  s u r f a c e  

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 7.618 

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  n u =  48 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4169.14 1 3 0 6 . 1  4202.43 1305.64 4227.58 1305.35 4252.65 1305 4277.58 1304.74 
4302.56 1304 .4  4327.59 1303.99 4352.68 1303.66 4393.97 1303 4427.58 1302.74 

M a ~ i n g ' ~  n v a l u e s  num= 3 
S t a  n Val  S t a  n Val  S t a  n Val  

4169.14 .04 4854.56 ,025  5126.81 .04 

Bank S t a :  L e f t  R i g h t  Lengths:  L e f t  Channel R i g h t  Coeff Cont r .  Expan. 
4854.56 5126.81 500 500 500 .1 . 3  

I n e f f e c t i v e  Flow mum= 2 
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Sta L Sta R Elev Sta L Sta R Elev 
4169.14 4854.56 1299 5126.81 5313.45 1299 

Left Levee Station= 4854.56 Elevation= 1297.96 
Right Levee Station= 5126.81 Elevation= 1296.18 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total Lcfsl . . 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 500.00 
Flow Area (sq ft) 
Area (aq ft) 
Flow (ofs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft a)  
Cum Volume (acre-ft) 14.18 
Cum SA (acres) 10.11 

Profile #Future 

1295.92 Element Left OB 
0.37 Wt. "-Val. 

1296.29 Reach Len. (ft) 500.00 
1290.00 Flow Area (sq it) 

0.000352 Area (sq ft) 
11920.00 Flow (cfs) 
264.57 Top Width (ft) 
4.87 Avg. Vel. (ft/s) 

11.54 Hydr. Depth (ft) 
635691.9 Conv. (cfa) 
500.00 Wetted Per. (ft) 

1284.38 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
0.17 Cum Volume (acre-ft) 107.78 
0.00 Cum SA (acres) 41.80 

Profile #Existing 

Element Left 08 
Wt. n-Val. 
Reach Len. (ft) 500.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (of=) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfa) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (aere-ft) 354.72 
Cum SA (acres) 95.88 

Warning - The cross-section end points had to be extended vertically for 
CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 7.523 

INPUT 
Description: 
Station Elevation Data num= 59 
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Channel Right OB 
0.025 

Channel Right OB 
0.025 

500.00 500.00 
2445.78 
2445.78 
11920 .OO 
264.57 
4.87 

Channel Right 08 
0.025 

500.00 500.00 
2824.25 
2824.25 930.82 

15770.00 
270.16 186.64 
5.58 
10.45 

the computed water surface. 
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Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4169.14 1304.6 4203.58 1304.13 4228.44 1303.89 4253.51 1303.51 4278.44 1302.93 
4303.43 1302.1 4328.44 1302.62 4353.53 1302.17 4403.63 1301.53 4428.44 1301.09 
4453.17 1300.9 4418.44 1300.76 4506.22 1300.51 4517.19 1300.45 4523.38 1299.96 

4530 1300.2 4578.44 1299.37 4609.05 1299.34 4661.44 1298.55 4619.76 1297.9 
4699.98 1297.6 4720.89 1297.54 4128.98 1291.31 4739.94 1296.81 4150.08 1296.63 
4164.55 1297 4179.1 1296.49 4816.29 1296.52 4821.02 1296.17 4834.47 1293.65 
4842.26 1297.3 4844.03 1297.16 4857.59 1291.2 4866.88 1294.33 4893.15 1286.07 
A904 58 1285 4 4928.45 1284.92 4952.32 1284.87 4918.44 1284.1 4996.59 1284.83 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4169.14 .04 4857.59 ,025 5128.12 .04 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4857.59 5128.12 500 500 500 .1 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4169.14 4842.26 1299 5128.12 5320.94 1299 
Left Levee Station= 4842.26 Elevation= 1297.3 
Right Levee Station= 5128.12 Elevation= 1296.3 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
~ i n - c h  El (ft) 
Alpha 
Frctn Loss (ft) 
c & E Loss (ft) 

Element Left 08 
Wt. n-Val. 
Reach Len. (ft) 500.00 
Flow Area (sq ft) 
Area lsq ft) 
Flow (cfs) 
Top Wldth (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth ('it) 
Conv. (cfs) 
wetted Per. (ft) 
shear (lb/sq Pt) 
Stream Power (lh/ft s) 
Cum Volume (acre-ft) 14.18 
Cum SA (acres) 10.11 

CROSS SECTION OUTPUT Profile #FUture 

W.S. Elev (ft) 
Vel Head Ift) . . 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (~£8) 
Top Width (ft) 
vel Total (ft/s) 
Max cni ~ p t h  (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
M m  Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

1295.16 Element Left OB 
0.36 Wt. n-Val. 

1296.12 Reach Len. (ft) 500.00 
1289.69 Flow Area (sq ft) 

0.000336 Area isq ft) 
11920.00 Flow Icfs) 
264.08 Top Width (ft) 
4.81 Avg. Vel. (ft/s) 
11.36 Hydr. Depth lft) 

649930.4 Conv. (cfs) 
500.00 wetted Per. (ft) 
1284.40 Shear (lb/sq ft) 

1.00 Stream Power (lh/ft s) 
0.16 Cum Volume (acre-ft) 107.78 
0.00 Cum SA (acres) 41.80 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1297.15 Element Left 08 
Vel Head (ft) 0.48 Wt. n-Val. 
E.G. Elev (ft) 1291.62 Reach Len. (ftl 500.00 
Crit W.S. (ft) 1290.63 Flow Area (sq ft) 
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Channel Right OB 
0.025 

Channel Right OR 
0.025 
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E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Area (sq ft) 
Flow ( E ~ D )  
Top Width (ftl 
Avg. Val. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (£ti 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum volume (acre-ft) 
cum SA (acres) 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 2 8s: 7.429 

INPUT 
Desoription: 
Station Elevation Data num= 51 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4169.14 1304.4 4178.62 1304.32 4216.33 1303.38 4242.59 1303.38 4255.64 1303.18 
4279.29 1302.6 4304.31 1302.17 4329.3 1301.75 4354.41 1301.51 4379.29 1301.21 
4404.11 1300.8 4429.3 1300.53 4472.81 1299.42 4502.15 1298.94 4529.84 1298.65 
4567.67 1298 4608.14 1297.58 4629.3 1297.87 4654.92 1297.41 4703.61 1296.74 
4729.3 1296.5 4753.5 1296.11 4779.29 1295.53 4819.69 1295.46 4826.84 1295.6 
4833.35 1293.8 4842.22 1297.43 4850.51 1297.11 4856.09 1297.38 4890.92 1286.08 
4902.5 1285 4929.3 1284.53 4955.43 1284.43 4979.29 1284.3 4993.91 1284.62 

5001.22 1284 5029.3 1284.87 5053 1284.87 5079.3 1284.79 5087.47 1284.87 
5096.06 1286 5128 1295.72 5141.24 1295.5 5149.31 1292.1 5179.29 1290.91 
5202.73 1290.6 5229.3 1290.23 5252.66 1290.01 5279.3 1289.66 5302.58 1289.42 
5312.11 1289.4 

Manning's n Values mum= 3 
Sta n Val Sta n Val sta n val 

4169.14 .04 4856.09 ,025 5128 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4856.09 5128 500 500 500 .1 .3 

Ineffeative Flow nun= 2 
Sts L Sta R Elev Sta L Sta R Elev 

4169.14 4842.22 1299 5128 5312.11 1299 
Left Levee Station= 4842.22 Elevation= 1297.43 
Right Levee Station= 5128 Elevation- 1295.72 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Val Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope lft/ftl 
Q Total (ofs) 
Top Width (ft) 
Val Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (st) 
C 6 E Loas (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (aq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width lit) 
Avg. Val. lft/a) 
Hydr. Depth (ft) 
Canv. (cfsl 
Wetted Per. (ft) 
Shear (lb/aq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile Xmture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 

1295.60 Element 
0.34 Wt. n-Val. 

1295.95 Reach Len. (ftl 

Left 08 Channel Right OB 
0.025 

500.00 500.00 500.00 
2118.12 
2118.12 
8700.00 
256.02 
4.11 
8.27 

511490.5 
258.64 
0.15 
0.61 

14.18 547.69 15.99 
10.11 75.56 15.81 

Left OB Channel Right 08 
0.025 

500.00 500.00 500.00 
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C r r t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width  ( f t )  
Ve1 T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  ( c f s )  
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
A lpha  
F r c t n  L o s s  ( f t )  
C 6 E Loss ( f t )  

Flow Area ( s q  f t )  
Area  ( s q  f t l  
s l ow ( c f s )  
Top Wid th  ( f t )  
Avg. V a l .  ( f t / s )  
Hydr. Depth  ( f t )  
Conv. ( c f s )  
W e t t e d  P e r .  ( f t )  
S h e a r  ( l b / s q  f t )  
S t r e a m  Power ( l b / f t  s) 
Cum Volums ( a c r e - f t )  
Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  I f t / f t )  
Q T o t a l  ( c f s )  
Top W ~ d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dpth  ( i t )  
Conv. T o t a l  ( c f s )  
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
C 6 E Loss  ( f t )  

E l emen t  
W t .  n-Val.  
Reach Len.  ( f t )  
Flow A r e a  ( s q  f t )  
Area ( s q  f t )  
Flow ( c f s l  
Top Width  ( f t )  
Avg. V e l .  ( f t / s )  
Hydr. Depth  ( f t )  
Conv. ( c f a )  
W e t t e d  P e r .  ( f t )  
S h e a r  ( l b / s q  f t l  
S t r e a m  Power ( l b / f t  s) 
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

L e f t  OB Channe l  R i g h t  OB 
0 .025  

Warning - The c r o s s - s e o t i o n  e n d  p o i n t s  h a d  t o  be e x t e n d e d  v e r t i c a l l y  f o r  the computed water s u r f a c e .  

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 7.334 

INPUT 
D e s c n p t r o n :  
S t a t ~ o n  Elevation D a t a  num= 5 9  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4169.14 1303 .8  4185 .25  1 3 0 3 . 6 8  4203.77 1303 .33  4230.16 1 3 0 3 . 1 2  4280 .15  1302 .22  

Marbling's  n V a l u e s  num= 3 
S t a  n Va l  S t a  n Va l  S t a  n V a l  

4169.14 . 0 4  4858 .73  .025 5127.96 ,011 

Bank S t a :  L e f t  R l g h t  L e n g t h s :  L e f t  Channe l  I U g h t  C o s f f  C o n t r .  Expan 
4858 .73  5127.96 500 500 500 .1 .3 

I n e f f e c t i v e  Flow num= 2 
S t a  L S t a  R E l e v  S t a  L S t 8  R E l e v  

4169.14 4 8 5 8 . 7 3  1298  5127 .96  5316 .13  1298  
L e f t  Levee  S t a t v a n =  4858 .73  E l e v a t ~ o n =  1 2 9 5 . 8  
R ~ g h t  Levee  S t a t ~ o n =  5127 .96  E l e v a t ~ o n -  1295 .61  

CROSS SECTION OUTPUT P r o f i l e  #Desiqn 

0 W.S. E l e v  ( f t )  1293.89 E lemen t  L e f t  OB Channe l  R i g h t  OB 
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Manning's n Values n u =  3 
S t a  n Val S t a  n Val S t a  n Val 

4169.14 .04 4858.38 ,025 5128.22 .04 

~ a n k  s t a :   eft Right  Lengths: L e f t  Channel Right Coeff Contr .  Expan 
4858.38 5128.22 500 500 500 .1 .3  

I n e f f e c t i v e  Flow num= 2 
S t a  L S t a  R Elev  S t a  L S t a  R Elev 

4169.14 4858.38 1298 5128.22 5336.03 1298 
L e f t  Levee S t a t i on=  4858.38 Elevation= 1295.55 
Right  Levee S t a t i on=  5128.22 Elevation= 1295.57 

CROSS SECTION OUTPUT P r o f i l e  #Design 

w . s .  Elev ( f t )  
Vel Head ( f t )  
E.G. Elev  ( f t l  
C r l t  W.S. ( f t l  
E.G. Slope ( f t / f t l  
Q Tota l  ( c f s l  
Top W ~ d t h  ( f t l  
Vel To ta l  ( f t / s l  
Max Chl Dpth ( f t )  
Conv. To ta l  ( c f s )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
A l ~ h a  

1293.75 Element I 
0.25  W t .  n-Val. 

1294.00 Reach Len. ( f t l  
1288.12   low Area ( sq  f t )  

0.000276 Area ( s q  f t l  ~ 

8700.00 Flow (cfs) 
258.04 Tap Wldth ( f t )  

4.04 Avg. Vel. ( f t / s l  
10.05 Hy&. Depth ( f t l  

523241.1 Conv. ( c f s )  
500.00 Wetted Per .  ( f t )  

1283.70 Shear ( l b / s q  f t )  
1.00 Stream Powex ( l b / f t  sl 
0.14 Cum volume ( ac re - f t )  
0.00 Cum SA (acres1 

CROSS SECTION OUTPUT P r o f i l e  #Future 

W.S. Elev ( f t )  
Vel Head ( f t )  
E.G. Elev ( f t )  
C r r t  W.S. ( f t )  
E.G. Slope ( f t / f t l  
Q To ta l  ( c f s )  
Top W ~ d t h  ( f t l  
Vel To ta l  ( f t / s l  
Max Chl Dpth ( f t l  
Conv. To ta l  ( c f s l  
Length Wtd. ( f t )  
Mln Ch E l  ( f t )  
Alpha 
F rc tn  Loss ( f t )  
C 6 E LOSS ( f t l  

1295.30 Element 
0.34 W t .  n-Val. 

1295.63 Reach Len. ( f t )  
1288.99 Flow Area ( sq  f t )  

0.000307 Area (sq f t l  
11920.00 Flow ( c f s )  

268.12 Top Width (St)  
4.65 Avg. Vel. ( f t / a )  

11.60 Hydr. Depth ( f t )  
679762.0 Conv. ( c f s l  

500.00 Wetted Per .  ( f t )  
1283.70 Shear ( l b / s q  f t l  

1.00 Stream Power ( l b / f t  sl 
0.16 Cum Volume (acre- f t )  
0.00 Cum SA (acres1 

CROSS SECTION OUTPUT P r o f i l e  #Exis t ing  

W.S .  Elev ( f t l  
Vel Hsad ( f t )  
E.G. Elev ( f t l  
C r i t  W.S. ( S t )  
E . G .  Slope ( f t / f t )  
Q Tota l  ( c f s )  
Top Width ( f t l  
v e l  To t a l  ( f t / s )  
Max Chl Dmth l f t )  . . 

a Conv. To ta l  ( c f s l  
Length Wtd. ( f t )  

1296.62 Element 
0.45 W t .  n-Val 

.ef t  OB Channel Right  OB 
0.025 

L e f t  08  Channel Right  OB 
0.025 

500.00 500.00 500.00 
2560.70 
2560.70 

11920 . O O  
268.12 

4.65 

L e f t  OB Channel Right  OB 
0.025 

1297.08 Reach Len. ( f t l  500.00 500.00 500.00 
1289.91 Flow Area ( sq  f t l  2918.36 

0.000351 Area ( sq  f t l  831.60 2918.36 1789.10 
15770.00 Flow ( c f s l  15770.00 

813.71 Top Width ( f t )  
5.40 Avg. Vel. ( f t / s )  

12.92 Hy&. Depth ( f t )  
841547.5 Conv. ( c f s )  

500.00 Wetted Per .  ( f t l  
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Min Ch El (ft) 
Alpha 
Frctn Losa (ft) 
C & E Loss (ft) 

1283.70 Shear iIb/sq ft) 0.23 
1.00 stream Power (lb/ft e) 1.27 
0.18 Cum Volume (acre-it) 345.64 726.40 257.76 
0.00 cum SA (acres) 91.08 73.65 65.53 

Warning - The crosa-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 7.144 

INPUT 
Description: 
Station Elevation Data num= 65 

Sta Elev Sta Elev sta  lev Sta  lev Sta Elev 
4169.14 1298.9 4187.51 1298.77 4196.66 1298.78 4203.59 1298.64 4222.83 1298.39 
4236.91 1298.3 4264.01 1297.88 4281.85 1297.92 4306.82 1297.71 4339.43 1297.23 
4358.78 1296.7 4384.21 1296.75 4397.87 1296.17 4402.12 1296.11 4417.95 1296.13 
4424.96 1296.3 4444.66 1296.2 4454.81 1295.88 4476.49 1295.66 4491.6 1295.22 
4523.02 1295.1 4542.85 1294.66 4565.74 1294.54 4594.64 1294.94 4616.12 1294.7 
4630.78 1294.2 4644.38 1294.1 4675.78 1293.31 4698.19 1293.28 4720.28 1293.31 
4727.73 1292.9 4746.61 1292.89 4758.36 1292.56 4792.76 1292.7 4827.42 1292.16 
4833.83 1291.6 4853.01 1291.55 4863.97 1291.33 4868.26 1291.1 4875.28 1288.78 
4890.25 1284.3 4901.89 1284.55 4918.24 1284.47 4933.13 1284.56 4970.89 1284.52 
4981.85 1284.5 4996.65 1284.6 5008.84 1283.8 5018.24 1284.65 5031.85 1284.24 
5078.95 1284.6 5089.58 1284.56 5091.74 1284.69 5128.02 1295.25 5143.52 1295.1 
5156.55 1289.2 5163.92 1288.82 5181.85 1288.45 5208.42 1288.22 5231.85 1287.91 
5241.13 1287.5 5265.84 1287.19 5286.81 1287.24 5296.85 1287.1 5325.19 1286.92 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4169.14 .04 4853.01 ,025 5128.02 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4853.01 5128.02 500 500 500 .1 

Ineffective Flow num= 2 ~~~~ ----- -- - - ~~ ~ 

Sta L Sta R Elev Sta L Sta R Elev 
4169.14 4853.01 1298 5128.02 5325.19 1298 

Left Levee Station= 4594.64 Elevation= 1294.94 
Right Levee Station= 5128.02 Elevation= 1295.25 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C fi E Loas (it) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 500.00 
Flow Area (sq ft) 
Area (sq it) 167.41 
Flow (~f.3) 
Top Width (ft) 188.99 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq f t) 
Stream Power (Ib/ft s) 
Cum Vol- (acre-ft) 13.22 
Cum SA (acres) 9.02 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1295.14 Element Left 08 
Vel Head (ft) 0.34 Wt. n-Val. 
E.G. Elev (ft) 1295.48 Reach Len. (ft) 500.00 
Crit W.S. (St) 1289.10 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.000316 Area (sq ft) 542.70 
Q Total (cfs) 11920.00 Flow (cfs) 
Top Width (ft) 615.37 Top Width (ft) 340.73 
Vel Total (ft/s) 4.65 Avg. Vel. (ft/s) 

Channel Right 08 
0.025 

500.00 500.00 

Channel Right 08 
0.025 

500.00 500.00 
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Max C h l  O a t h  l f t l  1 1 . 3 4  Hvdr. D e ~ t h  f f t )  .- -=-  
conv .  T o t a l  ( c f s )  670624.2  Conv. ( c f s l  
Leng th  Wtd. ( f t )  500.00 W e t t e d  Per. ( f t l  
Mm Ch E l  ( f t )  1283 .80  S h e a r  ( l b / s q  f t l  
Alpha  
F r c t n  L o s s  ( f t )  
C & E Loea ( f t l  

1 . 0 0  s t r e a m  Power i l b / f t  s l  0 .85  
0 .17  Cum Volume ( a c r e - f  t) 1 0 4 . 6 6  574.54 62 .13  
0 . 0 0  Cum SA l a c r e s l  3 9 . 8 5  69.05 3 0 . 2 1  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t l  
V e l  Head ( f t l  
E.G. ElBV ( f t l  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width  ( f t l  
V e l  T o t a l  ( f t / s l  
Max C h l  Dpth  ( f t l  
Conv. T o t a l  ( c f s l  
Leng th  Wtd. ( f t l  
Mln Ch E l  ( f t l  
A lpha  
F r c t n  L o s s  ( f t )  
c & E Loss  ( f t l  

E l emen t  
W t .  n -Val .  
Reach Len.  ( f t )  
Flow A r e a  ( s q  f t l  
Area  (sq f t )  
Flow ( c f s )  
Tap Width  ( f t )  
Avg. V e l .  ( f t / s l  
Hydr. Depth  i f t )  
conv .  l c f s )  
Wet t ed  P e r .  i f t )  
S h e a r  ( l b / s q  f t )  
S t r e a m  Power ( l b / f t  s) 
cum Volume ( a c r e - f t l  
Cum SA ( a c r e s )  

L e f t  OB Channe l  R i g h t  OB 
0 .025  

500 .OO 500 .00  5 0 0 . 0 0  
2921.07 

Warning - The c r o s s - s e c t i o n  e n d  p o i n t s  h a d  t o  b e  e x t e n d e d  v e r t i c a l l y  f o r  the computed water s u r f a c e .  

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 7 . 0 5  

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  num= 64 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4169 .15  1298 .8  4182 .71  1298 .62  4207.86 1 2 9 8 . 4 3  4257.65 1297.94 4282.72 1 2 9 7 . 7 3  

M a n n i n g ' s  n V a l u e s  num= 3 
S t a  n Val  S t a  n Val  S t a  n V a l  

4169 .15  .04 4861 .14  , 0 2 5  5126.62 .04  

Bank S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  Channel  R i g h t  Coe f f  C o n t r .  Expan 
4861.14 5126 .62  1 2 4 . 6 5  124 .65  124 .65  . I  . 3  

I n e f f e c t i v e  Flow num= 2 
S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4169 .15  4861.14 1297 5126 .62  5305.55 1297 
L e f t  Levee  S t a t i o n =  4861.14 E l e v a t i o n =  1294.52 
R i g h t  Levee  S t a t i o n =  5126 .62  E l e v a t i o n -  1 2 9 5 . 1 1  

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( f t )  
V e l  Head l f t l  

1293 .43  E lemen t  
0 .28 W t .  n-Val 

L e f t  OB Channel  R i g h t  OB 
0 .025  

E.G. E l e v  ( f t )  1293 .71  Reach Len. ( f t )  1 2 4 . 6 5  1 2 4 . 6 5  1 2 4 . 6 5  
C r ~ t  W.S. ( f t )  1288 .17  Flow Area  (sq f t )  2063.64 
E.G. S l o p e  ( f t / f t )  0 .000317 Area  ( s q  f t l  2063.64 
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Q T o t a l  ( o f s )  
Top Wid th  ( f t )  
V e l  T o t a l  ( f t / a )  
Max C h l  Dpth  ( f t )  
Conv. T o t a l  (cfs) 
L e n g t h  Wtd. (ft) 
Min Ch E l  (ft) 
Alpha  
F r c t n  Loss  ( f t )  
C & E Loss  ( f t )  

CROSS SECTION OUTPUT 

W.S. E l e v  (ft)  
V e l  Head ( f t )  
E.G.  E l e v  ( f t )  
C r l t  W.S. ( f t )  
E.G. S l o p e  I f t / f t )  
Q T o t a l  ( c f s )  
Top Wldth  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  (efs) 
L e n g t h  Wtd. (ft) 
M m  Ch E l  ( f t )  
A l p h a  
F r c t n  Loss  ( f t )  
C & E Loss  ( f t )  

Flow ( c f s )  8700.00 
Top Width  ( f t )  256 .85  
Avg. V e l .  ( f t / s )  4 .22  
Hydr. Depth  ( I t )  8 . 0 3  
Conv. ( c f s l  488542.3  
W e t t e d  P e r .  ( f t )  259 .60  
s h e a r  ( l b / a q  f t )  0 . 1 6  
S t r e a m  Power ( l b / f t  a)  0 . 6 6  
Cum Volume (acre-ft) 1 2 . 2 6  449.83 
Cum SA ( a c r e s )  7 . 9 4  63 .61  

P r o f r l e  # F u t u r e  

1294 .94  E lemen t  L e f t  OB 
0 . 3 6  W t .  n-Val.  

1 2 9 5 . 3 1  Reach Len.  ( f t )  124 .65  
1289 .04  Flow A r e a  ( s q  f t )  

0 .000346 A r e a  ( s q  f t )  305.47 
11920.00 Flow ( c f s )  

532 .13  Top Wldth ( f t )  267.19 
4 . 8 5  Avg. vel. ( f t / s )  

1 1 . 2 1  Hydr.  Dep th  (ft) 
640521 .3  Conv. (cfs) 

1 2 4 . 6 5  W e t t e d  P e r .  ( f t )  
1 2 8 3 . 7 3  S h e a r  ( l b / a q  ft) 

1 . 0 0  s t r e a m  Power ( l b / f t  s) 
0 . 0 4  Cum Volume ( a c r e - f t )  99 .79 
0 . 0 0  Cum SA (acres) 36 .36  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
Ve1 Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width  ( f t )  
V e l  T o t a l  ( f t /s)  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  (cfs) 
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C 6 E Loss  ( f t l  

1 2 9 6 . 2 1  E lemen t  L e f t  OB 
0 . 4 9  W t .  n-Val.  

1 2 9 6 . 7 1  Reaoh Len. (ft) 1 2 4 . 6 5  
1 2 8 9 . 9 7  Flow A r e a  ( s q  f t l  

0 .000396  Area  ( s q  ft) 7 4 8 . 0 8  
15770 .00  Flow ( c f s )  

857 .03  Top Width (ft) 412.62 
5 . 6 4  Avg. V e l .  ( f t / s )  

1 2 . 4 8  Hydr. Depth  ( f t )  
792155 .9  Conv. l c f s )  

124 .65  W e t t e d  P e r .  ( f t )  
1283 .73  S h e a r  ( l b / s q  f t )  

1 . 0 0  s t r e a m  Power ( l b / f t  s) 
0 . 0 5  Cum Volume ( a c r e - f t )  324 .40  
0 . 0 0  Cum SA ( a c r e s )  81 .49  

Channe l  
0 .025  

1 2 4 . 6 5  
2459.29 
2459.29 

11920.00 
264.94 

4 . 8 5  
9 .28  

640521 .3  
268 .11  

Channe l  
0 .025  

1 2 4 . 6 5  
2796.02 
2796 .02  

15770 .00  
265 .48  

5 . 6 4  
1 0 . 5 3  

792155 .9  
268.67 

Warning - The c r o s s - s e c t i o n  e n d  p o i n t s  h a d  t o  b e  e x t e n d e d  v e r t i c a l l y  f o r  the cornputt 

CROSS SECTION RIVER: EMF 
REACH: Reach 2  RS: 7 .026  

INPUT 
D e s c r i p t i o n :  B e g i n  T r a n s i t i o n  (Expans ion )  
S t a t i o n  E l e v a t i o n  D a t a  num= 53 

S t a  E l e v  S t a  E l e v  S t a  E l e v  sta E l e v  sta E l e v  

R i g h t  OB 

1 2 4 . 6 5  

R i g h t  OB 

ad w a t e r  s u r f a c e .  
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Manning ' s  n V a l u e s  n u =  3 
S t a  n V a l  S t a  n V a l  S t a  n Va l  

4157.4  .04 4858.94 , 0 2 5  5127 .11  ,041 

Bank S t a :  L e f t  R i g h t  Leng ths :  L e f t  Channel  R i g h t  Coe f f  C o n t r .  Expan 
4858.94 5127 .11  1 4 3 . 6 1  1 4 3 . 6 1  1 4 3 . 6 1  . 3  .5 

I n e f f e c t i v e  Flow n u =  2 
$ t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4157.4 4858.94 1297 5 1 2 7 . 1 1  5320.39 1297 
L e f t  Levee  S t a t i o n =  4858.94 E l e v a t i o n =  1295 .83  
R i g h t  Levee  S t a t i o n =  5 1 2 7 . 1 1  E l e v a t i o n -  1295  

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r z t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Wldth  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dpth  ( f t )  
Conv. T o t a l  ( c f s )  
L e n g t h  Wtd. ( f t )  
M m  Ch E l  ( f t )  
A lpha  
F r c t n  Loss  ( f t )  
C 6 E Lo95 ( f t )  

E l emen t  
W t .  n -Val .  
Reach Len.  ( f t )  
Flow A r e a  ( s q  f t )  
Area  ( s q  f t )  
Flow ( c f s )  
Top Width  ( f t l  
Avg. V e l .  ( f t / s )  
Hydr .  Dep th  ( f t )  
c o n v .  (cfs) 
W e t t e d  P e r .  ( f t )  
s h e a r  ( l b / s q  f t )  
s t r e a m  Power ( l b / f t  s )  
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S.  E l e v  ( f t )  
Ve1 Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( C f s )  
Top Width  ( f t )  
vsl  T o t a l  ( f t / s )  
Max Chl  D p t h  ( f t )  
Conv. T o t a l  ( o f s l  
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
A lpha  
F r c t n  Loss  ( f t )  
C & E L o s s  ( f t )  

L e f t  oB Channe l  
0 .025  

143 .61  1 4 3 . 6 1  

E lemen t  1 
W t .  n -Val .  
Reach Len.  ( f t )  
Flow A r e a  (sq f t )  
Area  ( s q  f t )  
Flow ( ~ £ 9 )  
Top Width ( f t l  
Avg. V e l .  ( f t / s l  
Hydr .  Depth  ( f t )  
Conv. (cfs) 
Wet t ed  P e r .  ( f t )  
s h e a r  ( l b / s q  f t )  
s t r e a m  Power ( l b / f t  s) 
Cum Volume ( a c r e - £  t) 
Cum S A  (acres) 

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

;eft OB Channel  
0 .025  

1 4 3 . 6 1  1 4 3 . 6 1  

W.S. E l e v  ( f t l  1296 .15  E lemen t  L e f t  OB Channe l  
V e l  Head ( f t l  0 . 5 1  W t .  n-Val.  0 . 0 2 5  
E.G. E l e v  ( f t )  1296 .65  Reach Len.  ( f t )  143 .61  143 .61  
C r i t  W.S. ( f t )  1 2 9 0 . 0 5  Flow A r e a  ( s q  f t )  2756.44 
E.G. S l o p e  ( f t / f t )  0 .000421  Area ( s q  f t )  559.99 2756.44 
Q T o t a l  ( C f s )  15770 .00  Flow ( c f s )  15770.00 
Top Wldth  ( f t )  8 3 3 . 1 9  Top Width  ( f t )  371 .74  268 .17  
V e l  T o t a l  ( f t / s )  5 . 7 2  Avg. V e l .  ( f t / s )  5 . 7 2  
Max C h l  Dpth  ( f t )  12 .42  Hydr.  Depth  ( f t )  10 .28  
Conv. T o t a l  ( c f s l  768170 .1  Conv. (cfs) 768170.1  
Leng th  Wtd. ( f t )  1 4 3 . 6 1  W e t t e d  P e r .  ( f t )  271.50 
Mln Ch E l  ( f t )  1283 .73  S h e a r  ( l b / s q  f t )  0 .27  
L l p h a  1 .00  s t r e a m  Power ( l b / f t  s) 1 . 5 3  
F r c t n  Losa  ( f t l  0.05 Cum Volume ( a c r e - f t )  3 2 2 . 5 3  652 .13  
C & E L o s s  ( f t )  0 . 0 8  Cum SA (acres) 80 .37  6 6 . 6 6  

0 
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R i g h t  OB 

1 4 3 . 6 1  

R i g h t  OB 

1 4 3 . 6 1  

R i g h t  OB 

1 4 3 . 6 1  

715 .40  

193 .28  
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Warning - The croas-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 6.999 

INPUT 
Description: End Transition 
Station Elevation Data nun- 51 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4204.35 1299.7 4233.18 1299.17 4240 1299.08 4283.17 1298.84 4326.48 1298.35 
4333.16 1298.3 4378.65 1298.23 4388.22 1297.68 4391.67 1291.99 4432.98 1297.54 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4204.35 .04 4837.74 ,025 5149.28 .04 

Bank Sta: Left Rlght Lengths: Left Channel Rrght Caeff Contr. Expan. 
4837.74 5149.28 486.65 486.65 486.65 .1 .3 

Ineffectlve Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4204.35 4837.74 1297 5149.28 5303.03 1297 
Left Levee Stat~on= 4837.74 Elevatron- 1294.97 
Rrght Levee StatLon= 5206.82 Elevatron~ 1295.88 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch ~l (ft) 
Alpha 
Frctn Lose (ft) 
C 6 E Lose (ft) 

Profile #Design 

1293.39 Element Left OB 
0.19 Wt. n-Val. 

1293.58 Reach Len. (ft) 486.65 
1287.57 Flow Area (sq ft) 
0.000206 Area (sq ft) 
8700.00 Flow (cfs) 
308.91 Top Width (ft) 
3.47 Avg. Vel. (ft/s) 
9.69 Hydr. Depth (ft) 

605923.7 Conv. (cfs) 
486.65 Wetted Per. (ft) 
1283.70 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.10 Cum volume (acre-f t) 12.26 
0.00 Cum SA (acres) 1.94 

Channel Right OB 
0.025 

486.65 486.65 
2506.64 
2506.64 1.64 
8700.00 
303.03 5.88 
3.47 
8.27 

605923.7 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
C r ~ t  w.s. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfe) 
Top Wldth (ft) 
Vel Total (ft/s) 
Maw Chl D p M  (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0.025 
Reach Len. (ft) 486.65 486.65 486.65 
Flow Area (eq ft) 2973.95 
Area (sq ft) 2973.95 25.63 
Flow (cfs) 11920 .OO 
Top Width (ft) 311.36 31.25 
Avg. Vel. (ft/a) 4.01 
Hydr. Depth (it) 9.55 
Conv. (cfs) 790696.1 
Wetted Per. (ft) 314.34 
shear (lb/sq ft) 0.13 
Stream Power ( W i t  8 )  0.54 
Cum Volume (acre-ft) 99.36 529.85 62.09 
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C & E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
vel Head (ft) 
E.G. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Wldth (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

0 .oo cum SA (acres) 

Profile #Existing 

1296.18 Element 
0.34 Wt. n-Val. 

1296.52 Reach Len. lftl 
1289.17   low Area (sq ft) 
0.000262 Area (sq ft) 
15770.00 Flow (cfs) 

701.66 Top Width (ft) 
4.68 avg. vel. (ft/s) 

12.48 Hydr. Depth (ft) 
973821.9 Conv. (cfs) 
486.65 Wetted Per. (ft) 
1283.70 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.12 Cum Volume (acre-ft) 
0.01 cum Sa (acres) 

Left OB Channel Right OB 
0.025 

486.65 486.65 486.65 
3370.70 

warning -  he cross-sectlon end points had to be extended vertically for the computed water surface 
CROSS SECTION RIVER: EMF 
REACH: Reaoh 2 RS: 6.907 

INPUT 
~escription: Dip Crossing - Begin Transition (Contraction) 
Station Elevation Data num= 69 

Sta Elev Sta Elsv Sta Elev Sta Elev Sta Elev 
4258.06 1304.7 4284 1304.54 4307.43 1304.3 4325.11 1304.17 4337.98 1303.95 
4353.9 1303.9 4363.64 1303.16 4370.63 1303.73 4389.16 1303.41 4453.98 1302.52 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4258.06 .04 4837.78 ,025 5155.03 .04 

Bank Sta: Left Right Lengths: Left Channel Right 
4837.78 5155.03 23.56 23.56 23.56 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4258.06 4837.78 1297 5155.03 5302.67 1297 
Left Levee Station= 4766.62 Elevation= 1294.7 
Right Levee Station= 5155.03 Elevation= 1294.56 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crlt W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 

1293.31 Element 
0.17 Wt. n-Val. 

1293.48 Reach Len. (ft) 
1287.25 Flow Azea (sq ftl 
0.000186 Area lsq ft) 
8700.00 Flow (cfs) 
308.53 Top Wldth (ft) 

3.34 avg. vsi. ~ft/s) 
9.71 Hydr. Depth (ft) 

637641.8 Conv. (cfs) 
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Length Wtd. (ft) 23.56 Wetted Per. (ft) 311.12 
nin Ch ~l (ftl 1283.60 Shear (lb/sq ft) 0.10 
Alpha 1.00 stream Power (lb/ft a1 0.32 
Frctn LOSS (ft) 0.00 Cum Volume (acre-ft) 12.26 407.95 15.98 
C & E Loss (ft) 0.04 Cum SA (aores) 7.94 58.54 15.76 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1294.82 
Vel Head (ftl 0.23 
E.G. Elev (ft) 1295.05 
Crit W.S. (ft) 1288.00 
E.G. Slope (ft/ftl 0.000208 
Q Total (cfs) 11920 .OO 
Top Width (ft) 552.83 
Vel Total (ft/s) 3.87 
Max Chl Dpth (ft) 11.22 
Conv. Total (cfa) 827409.5 
Length Wtd. (ft) 23.56 
Min Ch El (ft) 1283.60 
Alpha 1.00 
Frotn Loss (ft) 0.00 
C & E Loss (ftl 0.05 

Element Left OB 
Wt. n-Val. 
Reach Len. (it) 23.56 
Flow Area (sq ftl 
Area (sq ft) 74.89 
Flow (cfs) 
Top Width (ft) 115.72 
AVg. VBl. (ft/8) 
Hydr. Depth (ftl 
Conv. (=fa) 
Wetted Per. . (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
cum Volume (acre-ft) 98.94 
Cum SA (acres) 35.33 

Channel Right OB 
0.025 
23.56 23.56 

3077.74 
3077.74 32.71 

Warning - The conveyance ratio (upstream oonveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ftl 

1296.08 Element I 
0.32 Wt. n-Val. 

1296.39 Reach Len. (ft) 
1288.82 Flow Area (sq ft) 
0.000242 Area (sq ft) 
15770.00 Flow (cfs) 
575.69 Top Width (ft) 
4.53 Avg. Vel. (ft/s) 
12.48 Hydr. Depth (ft) 

1014125.6 Conv. (cfs) 
23.56 Wetted Per. (ft) 

1283.60 Shear (lb/sq ft) 
1.00 stream Power (lb/ft s) 
0.00 Cum Volume (acre-ftl 
0.08 Cum SA (acres) 

;eft OB Channel Right OB 
0.025 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is leas 
than 0.7 or greater than 1.4. This may indioate the need for additional froas sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 6.902 

INPUT 
Description: Dip Crossing - End Transition and Begin A.C. Pavement 
Station Elevation Data num= 57 

sta Elev Sta Elev sta  lev Sta Elev Sta Elev 
4257.78 1305 4284.05 1304.87 4316.03 1304.49 4327.17 1304.11 4334.07 1303.76 



Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4257.78 .04 4739.3 ,015 5236.58 .04 

sank Sta:  eft Right Lengths: Left Channel Right Coeff Contr. Expan. 
4739.3 5236.58 20.88 20.88 20.88 .3 .5 

Left Levee Station= 4739.3 Elevation- 1294.6 
Right Levee Station= 5263.57 Elevation= 1294.59 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1293.34 
Vel Head (ft) 0.10 
E.G. Elev (ft) 1293.44 
Crlt W.S. (ft) 1286.91 
E.G. Slope (ft/ft) 0.000043 
Q Total (cfs) 8700.00 
Top W ~ d t h  (ft) 457.09 
Vel Total (ft/s) 2.50 
Max Chl Dpth (ft) 9.68 
conv. Total (cfs) 1328769.6 
Length Wtd. (ft) 20.88 
Mln Ch El (ft) 1283.66 
Alpha 1.00 
Frctn Loss (ft) 0.00 
C & E Loss (ft) 0.00 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
AVg. Vel. (ft/8) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OW Channel Right OB 
0.015 

20.88 20.88 20.88 
3474.42 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Wldth (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Prof~le #Future 

1294.87 Element 
0.12 Wt. n-Val. 

1294.99 Reach Len. (ft) 
1287.59 Flow Area (sq ft) 

0.000047 Area (sq ft) 
11920.00 Flow (cfs) 
547.71 Top Width (ft) 

2.81 Avg. Vel. (ftls) 
11.21 Hydr. Depth (ft) 

1730691.5 Conv. (cfs) 
20.88 Wetted Per. (ft) 

1283.66 Shear (lb/sq ft) 
1.01 Stream Power (lb/ft s) 
0.00 cum volume (acre-ft) 
0.00 Cum SA (acres) 

Left OW 
0.040 
20.88 
4.66 

Channel Right 08 
0.015 0.040 
20.88 20.88 

4210.04 20.24 
4210.04 20.24 
11915.91 3.54 

497.28 35.53 
2.83 0.18 
8.47 0.57 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 

1296.15 Element 
0.16 Wt. n-Val. 

1296.31 Reach Len. (ft) 
1288.31 Flow Area (sq ft) 
0.000052 Area (sq ft) 
15770.00 Flow (cfs) 

577.74 Top Width (ft) 
3.18 Avg. Vel. (ft/s) 
12.49 Hydr. Depth (ft) 

2193425.5 Conv. (cfs) 
20.88 Wetted Per. (ft) 

Left OB Channel Right OW 
0.040 0.015 0.040 
20.88 20.88 20.88 
33.05 4848.03 72.05 
33.05 4848.03 72.05 
10.63 15736.61 22.76 
24.81 497.28 55.64 
0.32 3.25 0.32 
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Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loas (ft) 

1283.66 Shear (lb/sq ft) 0.00 0.03 0.00 
1.04 Stxeam Power (lb/ft 8 )  0.00 0.10 0.00 
0.00 Cum Volume (acre-ft) 318.05 601.53 217.10 
0.00 Cum SA (acres) 77.32 61.97 58.27 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 6.898 

INPUT - ' 
Description: Dip Crossing - Begin Transition (Expansion), Begin Loose Riprap 

and End A. C. 
Station Elevation Data n u =  56 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4255.58 1305.1 4259.79 1305.05 4284.08 1305.17 4303.17 1304.86 4311.93 1304.16 
4327.18 1304.4 4343.13 1304.58 4384.07 1304.34 4408.61 1303.79 4434.07 1303.43 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4255.58 ,041 4751.88 .03 5227.09 .04 

Bank sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan. 
4751.88 5227.09 23.07 23.07 23.07 .3 .5 

Left Levee Station= 4751.88 Elevation= 1294.65 
Right Levee Station= 5227.09 Elevation- 1293.74 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elav (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
rrctn Loss (ftl 
C 6 E Loss (ft) 

Element Left OB Channel 
Wt. n-Val. 0.030 
Reach Len. (ft) 23.07 23.07 
Flow Area (sq ft) 3520.30 
Area (aq ft) 3520.30 
Flow (~£6) 8700.00 
Top Width (ft) 454.63 
Avg. Vel. (ft/s) 2.47 
Hydr. Depth (ft) 7.74 
Conv. (cfs) 681458.6 
Wetted Per. (ft) 455.62 
Shear (lb/aq f t) 0.08 
Stream Power (lb/ft s) 0.19 
Cum V o l w  (acre-ft) 12.26 404.63 
Cum SA (acres) 7.94 58.12 

CROSS SECTION OUTPUT Profile Whlture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel ~ o t a l  (ft/s) 
Max Chl Dpth (ft) 
Conv, Total (cfs) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (aq ft) 
Flow (ofs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 

Right 08 

23.07 

Left OB Channel Right OB 
0.040 0.030 0.040 
23.07 23.07 23.07 
1.27 4230.94 34.78 
1.27 4230.94 34.78 
0.14 11904.94 14.92 
11.70 475.21 42.46 
0.11 2.81 0.43 
0.11 8.90 0.82 
10.7 898863.0 1126.2 
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L e n g t h  Wtd.  (ft) 
Min Ch E l  (ft) 
A l p h a  
F r c t n  L o s s  ( f t )  
C & E L o s s  (ft) 

2 3 . 0 7  Wetted P e r .  (f t)  
1 2 8 3 . 5 0  S h e a r  (lb/sq ft) 

1 . 0 1  s t r e a m  Power  ( l b / f t  s) 
0 . 0 0  Cum Volume (acre-ft) 
0 . 0 3  Cum SA (acres) 

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  (ft) 
V e l  Head  (ft)  
E.G.  E l e v  (ft)  
C r i t  W.S. ( f t )  
E .G.  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top  W i d t h  ( f t)  
vel T o t a l  (ft/s) 
Max C h l  D p t h  ('it) 
Conv.  T o t a l  (cfs) 
L e n g t h  W t d .  (ft) 
Min Ch E l  ( f t )  
A l p h a  
F r c t n  L o s e  (ft) 
c & E L o s s  ( f t )  

E l e m e n t  
W t .  n - V a l .  
R e a c h  L e n .  ( f t )  
F low A r e a  (sq f t )  
A r e a  ( s q  f t )  
Flow ( c f s )  
Top  W i d t h  ( f t )  
Avg.  V e l .  ( f t / s )  
Hydr .  D e p t h  ( f t )  
c o n v .  (cfs) 
Wetted P e r .  ( f t )  
s h e a r  (lb/sq f t )  
s t r e a m  Powes (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

L e f t  OB C h a n n e l  R i g h t  OB 
0 . 0 4 0  0 . 0 3 0  0 . 0 4 0  
2 3 . 0 7  2 3 . 0 7  2 3 . 0 7  
4 1 . 9 4  4 8 4 0 . 5 0  9 2 . 8 8  
4 1 . 9 4  4 8 4 0 . 5 0  9 2 . 8 8  
2 3 . 2 3  1 5 6 8 0 . 3 0  6 6 . 4 7  
3 7 . 7 6  4 7 5 . 2 1  5 6 . 7 3  

0 . 5 5  3 . 2 4  0 . 7 2  
1.11 1 0 . 1 9  1 . 6 4  

1 6 6 6 . 6  1 1 2 4 9 0 4 . 3  4 7 6 8 . 8  

CROSS SECTION RIVER: EMF 
REACH: Reaoh  2 RS: 6 . 8 9 4  

INPUT - ~ 

D e s c r i p t i o n :  D i p  CrOBsing  - End T r a n s i t i o n  a n d  End L o o s e  R i p r a p  
S t a t i o n  E l e v a t i o n  D a t a  num= 5 9  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4 2 5 6 . 4 7  1 3 0 5 . 4  4 2 8 4 . 1 1  1 3 0 5 . 4 9  4 3 0 0 . 0 8  1 3 0 5 . 4 4  4 3 0 6 . 7 1  1 3 0 4 . 8 8  4310.94  1 3 0 4 . 7 9  

a 4 3 3 5 . 0 1  1 3 0 5 . 1  4 3 8 4 . 1 1  1 3 0 4 . 8 6  4 4 3 4 . 1  1 3 0 3 . 7 6  4 4 6 0 . 3 1  1 3 0 2 . 7  4 4 7 4 . 8 1  1 3 0 3 . 0 1  
4 4 8 3 . 6 7  1 3 0 3 . 3  4 5 3 0 . 2 7  1 3 0 2 . 4 1  4536.28  1 3 0 2 . 3 9  4 5 8 4 . 1 2  1 3 0 1 . 6 3  4 5 9 5 . 9 5  1 3 0 1 . 2  
4 6 3 7 . 6 2  1 3 0 0 . 9  4 6 7 8 . 4 8  1 3 0 0 . 7 3  4 6 8 4 . 2 6  1 2 9 9 . 9 3  4 6 9 0 . 8 1  1 3 0 1 . 6 8  4 6 9 6 . 8 9  1 3 0 0 . 5 5  

M a n n i n g ' s  n V a l u e s  num= 3 
S t a  n V a l  sta n V a l  S t a  n val 

4 2 5 6 . 4 7  . 0 4  4 8 1 5 . 4  , 0 2 5  5 1 6 5 . 8 7  . 0 4  

Bank sta: L e f t  R i g h t  L e n g t h s :  L e f t  C h a n n s l  R i g h t  C o e f f  C o n t r .  E x p a n .  
4 8 1 5 . 4  5 1 6 5 . 8 7  1 7 7 . 4 3  1 7 7 . 4 3  1 7 7 . 4 3  .1 . 3  

L e f t  L e v e e  S t a t i o n =  4 8 1 5 . 4  E l e v a t i o n =  1 2 9 4 . 2  
R i g h t  L e v e e  S t a t i o n =  5 1 6 5 . 8 7  E l e v a t i o n =  1 2 9 4 . 6 3  

CROSS SECTION OUTPUT P r o f i l e  # D e s i g n  

W.S. E l e v  ( f t )  
V e l  Head  ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top W l d t h  ( f t )  
V e l  T o t a l  ( f t /s)  
Max C h l  D p t h  ( f t )  
Conv.  T o t a l  (cfs) 
L e n g t h  W t d .  (ft) 
~ i n - ~ h  E l  ( f t )  
A l p h a  

1 2 9 3 . 2 4  E l e m e n t  L e f t  OB Ch-el R i g h t  OB 
0 . 1 7  W t .  n - V a l .  0 . 0 2 5  

1 2 9 3 . 4 1  R e a c h  L e n .  ( f t )  1 7 7 . 4 3  1 7 7 . 4 3  1 7 7 . 4 3  
1 2 8 7 . 0 8  F low & e a  (sq f t )  2 6 5 5 . 5 1  

A r e a  (sq f t )  2 6 5 5 . 5 1  
F low ( c f s )  8 7 0 0 . 0 0  
Top W i d t h  ( f t )  3 1 2 . 7 9  
~ v g .  V e l .  ( f t / s )  3 . 2 8  
H y d r .  D e p t h  ( f t l  8 . 4 9  
c o n v .  ( ~ £ 4 )  6 5 3 0 3 3 . 7  
W e t t e d  P e r .  ( f t )  3 1 5 . 5 3  
S h e a r  (lb/sq f t )  0 . 0 9  
s t r e a m  Power ( l b / f t  s) 0 . 3 1  
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Frctn Loss (ft) 
C 6 E Loss (ft) 

0.03 Cum Volume (acre-ft) 12.26 403.00 15.98 
0.00 Cum SA (acres) 7.94 57.91 15.76 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

1294.73 Element I 
0.22 Wt. n-Val. 

1294.96 Reach Len. (ft) 
1287.83 Flow Area (sq ft) 
0.000219 Area (sq ft) 
11920.00 Flow (cfs) 
472.26 Top Width (ft) 
3.73 Avg. Vel. (ft/s) 
11.23 Hydr. Depth (ft) 

805970.8 Conv. (cfe) 
177.43 Wetted Per. (ft) 

1283.50 Shear (Ib/sq ft) 
1.03 stream Power (lb/ft s) 
0.04 Cum Volume (aore-f t) 
0.00 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Kin Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Val. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (Ib/ft 8 )  

cum volume (acre-ft) 
Cum SA (acres) 

Channel 

Left OB Channel 
0.040 0.025 
177.43 177.43 
72.57 3585.82 
72.57 3585.82 
38.35 15605.46 
95.38 350.47 
0.53 4.35 
0.76 10.23 

2455.0 999022.1 
95.48 353.34 
0.01 0.15 
0.01 0.67 

318.00 596.97 
77.27 61.52 

Warning - Divided flow computed for this cross-section 
CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 6.86 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
4258.21 1308.1 4274.64 
4344.72 1307.4 4356.12 

n u =  65 
Elev Sta Elev Sta Elev Sta Elev 

1307.91 4284.41 1307.9 4319.71 1306.87 4331.45 1307.07 
1307.19 4384.42 1306.99 4409.47 1306.4 4434.42 1306.02 
1305.11 4489.48 1305.09 4494 1304.76 4524.46 1304.22 
1303.91 4555.18 1303.55 4558.55 1303.57 4578.53 1302.86 
1302.23 4655.5 1301.94 4667.47 1301.93 4684.42 1302.16 
1301.71 4738.34 1301.2 4747.33 1301.92 4755.99 1301.12 
1301.09 4804.21 1299.43 4811 1299.26 4817.15 1299.35 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4258.21 .04 4825.85 ,025 5161.74 .04 

Bank Sta: Left Right Lengths: LBft Channel Right Coeff Contr. Expan. 

Right OB 
0.040 

Right OB 
0.040 
177.43 
168.74 
168.74 
126.19 
114.92 
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4825.85 5161.74 500 500 500 .1 
L e f t  L e v e e  S t a t i o n =  4825.85 E l e v a t i o n =  1299.92 
R i g h t  L e v e e  S t a t i o n =  5196.9 E l e v a t i o n =  1296.9 

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  H e a d  ( f t )  
E . G .  E l e v  ( f t )  
C r ~ t  W . S .  ( f t )  
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  ( c f a )  
T o p  W l d t h  ( f t )  
vel T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t l  
C o n v .  T o t a l  ( c f s )  
L e n g t h  W t d .  ( f t )  
M l n  Ch  E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C 6 E LOSS ( f t )  

P r o f i l e  # D e s i g n  

1293.20 E l e m e n t  L e f t  OB 
0.18 Wt.  n - V a l .  

1293.38 R e a c h  L e n .  ( f t )  500.00 
1287.13 F l o w  Area ( s q  f t )  

0.000187 Area ( s q  f t )  
8700.00 F l o w  ( c f s )  
303.72 T o p  W r d t h  ( f t l  
3.37 A v g .  V e l .  ( f t / s )  
9.71 H y d r .  Depth ( f t )  

635903.0 C o n v .  ( c f s l  
500.00 W e t t e d  P e r .  ( f t )  
1283.49 S h e a r  ( l b / s q  f t )  

1.00 s t r e a m  P o w e r  ( l b / f t  s) 
0.10 Cum V o l u m e  ( a c r e - £  t )  12.26 
0.00 Cum SA ( a c r e s )  7.94 

CROSS SECTION OUTPUT P r o f i l e  # h r t u r e  

W.S .  E l e v  ( f t )  
V e l  H e a d  ( f t )  
E .G .  E l e v  ( f t )  
C + l t  W.S. I f t )  
E . G .  S l o p e  ( f t / f t )  
Q T a t a l  ( c f s )  
T o p  W z d t h  ( f t )  
Y e 1  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
c o n v .  T o t a l  ( c f s )  
L e n g t h  W t d .  ( f t )  
M l n  Ch  E l  ( f t l  
Alpha 
F r c t n  L o s s  ( f t )  
C 6 E L o s s  ( f t )  

1294.68 E l e m e n t  L e f t  OB 
0.24 W t .  n - V a l .  

1294.92 R e a c h  L e n .  ( f t )  500.00 
1287.90 F l o w  Area (sa f t )  . - 
0.000213 Area (ea f t l  
11920.00 F l o w  ( c f s )  
316.35 T o p  W l d t h  ( f t )  
3.92 A v g .  V e l .  ( f t / s )  

1 1 . 1 9  H y d r .  D e p t h  ( f t )  
815808.8 C o n v .  ( c f s )  
500.00 W e t t e d  P e r .  ( f t l  

1283.49 S h e a r  ( l b / s q  i t 1  
1.00 s t r e a m  P o w e r  ( l b / f t  s) 
0.11 Cum V o l u m e  ( a c r e - f t )  98.90 
0.00 Cum SA ( a c r e s )  35.24 

W a r n i n g  - D i v i d e d  f l o w  c o m p u t e d  f o r  this c r o s s - s e c t i o n  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S .  E l e v  ( f t )  
V e l  H e a d  ( f t )  
E . G .  E l e v  ( f t )  
C r i t  W.S .  ( f t )  
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s l  
T o p  W i d t h  ( f t l  
V e l  T a t a l  ( f t / s l  
Max C h l  D p t h  ( f t )  
C o n v .  T o t a l  ( c f s l  
L e n g t h  W t d .  ( f t )  
M i n  C h  E l  ( f t )  
A l p h a  
F E c t n  LOSS ( f t )  
C 6 E L o s s  ( f t )  

CROSS SECTION RIVER: EMF 
REACH: R e a c h  2 R S :  6.766 

E l e m e n t  L e f t  OB 
W t .  n - V a l .  
R e a c h  L e n .  ( f t l  500.00 
F l o w  A r e a  ( s q  f t )  
Area (sq f t )  
F l o w  ( c f s )  
T o p  W i d t h  ( f t l  
A v g .  V e l .  ( f t / s )  
Hydr. D e p t h  ( f t )  
C o n v .  ( c f s )  
W e t t e d  P e r .  ( f t )  
s h e a r  ( l b / s q  f t )  
S t r e a m  P o w e r  ( l b / f t  s) 
Cum V o l u m e  ( a c r e - f t l  317.85 
Cum SA ( a c r e s )  77.08 

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  n u =  62 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  ~ t a  

EAST MARICOPA FLOODWA\ PACE 45 
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C h a n n e l  
0.025 
500.00 
2584.41 
2584.41 
8700.00 
303.72 
3.37 
8.51 

635903.0 
306.83 

0.10 
0.33 

392.33 
56.66 

C h a n n e l  
0.025 

C h a n n e l  
0.025 
500.00 

E l e v  

Right OB 

500.00 

R i g h t  OB 
0.040 

500.00 
0.68 

R i g h t  OB 
0.040 
500.00 

HNTB CORPORATION 
1-12-99 



Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4226.12 .04 4817.19 ,025 5158.95 .04 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4817.19 5158.95 500 500 500 .1 .3 

Left Levee Station= 4817.19 Elevation= 1304.96 
Right Levee Station= 5158.95 Elevation- 1298.57 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C b E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Lenoth Wtd. Ift) 
~ i n - c h  El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Profile #Design 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft a)  
cum volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

500.00 500.00 500.00 

Profile Xhlture 

1294.56 Element Left OB Channel Right OB 
0.25 Wt. n-Val. 0.025 

1294.81 Reach Len. (ft) 500.00 500.00 500.00 
1287.89 Flow Area (sq ft) 2972.62 

0.000222 Area (sq ft) 2972.62 
11920.00 Flow (cfs) 11920.00 
304.58 Top Width (ft) 304.58 
4.01 Avg. Vel. (ft/e) 4.01 

11.06 Hydr. Depth (It) 9.76 
800100.9 Conv. (cfs) 800100.9 
500.00 Wetted Per. (ft) 308.47 
1283.50 Shear (lb/sq ft) 0.13 

1.00 Stream Power (lb/ft s) 0.54 
0.11 Cum Volume (acre-f t) 98.90 442.99 61.63 
0.00 Cum SA (acres) 35.24 55.17 28.98 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1295.74 Element Left OB Channel Right OB 
Vel Head (ft) 0.35 Wt. n-Val. 0.025 
E.G. Elev (ft) 1296.08 Reach Len. (ft) 500.00 500.00 500.00 
Crit W.S. (ft) 1288.71 Flow Area (aq ft) 3336.04 
E.G. Slope (ft/ft) 0.000272 Area (sq ft) 3336.04 
Q Total lcfs) 15770.00 Flow (ofa) 15770.00 
Top Width (ft) 310.79 Topwidth (ft) 310.79 
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vel T o t a l  ( f t / s )  4 . 7 3  Avg. Ve l .  ( f t l s )  
12.24 Hy&. Depth ( f t )  

Conv. T o t a l  ( c f s )  956021.4 Conv. ( c f s )  
Lenath W t d .  (ft) 500.00 Wetted P e r .  ( f t )  
Min-ch E l  (ft) 
Alpha 
F r c t n  Loss  ( f t )  

1283.50 Shear  ( l b / s q  f t )  0 .18  
1 . 0 0  s t r e a m  Power ( l b / f t  s) 0 .85  
0 . 1 3  Cum Volume ( a c r e - f t )  317.85 543.85 216.43 
0 .00  Cum SA (acres) 77.08 56.50 57.72 

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 6 . 6 7 1  

INPUT 
D e s c r ~ p t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  num= 65 

S t a  E l e v  s t a  E l e v  sta E l e v  S t a  E l e v  S t a  E l e v  
4226.12 1 3 1 5 . 1  4244.65 1314.94 4251.34 1314.74 4266.87 1314 .5  4272.86 1314 .49  
4286.17 1314.3 4317.23 1313 .43  4342.25 1312.92 4360.28 1312 .19  4369.63 1311.97 

Manning 's  n  Va lues  nun= 3 
S t a  n  Val  S t a  n  Val  S t a  n  Val  

4226.12 .04 4814.83 , 0 2 5  5159.2 .04 

Bank sta: L e f t  R i g h t  Lengths:  L e f t  Channel R i g h t  Coeff C o n t r .  Expan 
4814.83 5159.2 500 500 500 .1 . 3  

L e f t  Levee S t a t i o n -  4814.83 E l e v a t i o n =  1305.66 
R i g h t  Levee S t a t i o n =  5159.2 E l e v a t i o n =  1298.95 

CROSS SECTION OUTPUT P r o f i l e  XDesiqm 

W.S. E l e v  ( f t )  
Vel Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width ( f t )  
Vel  T o t a l  ( f t / s )  
Max Chl Dpth ( f t )  
conv.  T o t a l  ( c f s )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
C 6 E Loss  ( f t )  

1293 .01  Element 
0 .18 W t .  n-Val. 

1293.19 Reach Len. (ft) 
1286.90 Flow Area (sq f t )  

0.000186 Area ( s q  f t l  
8700.00 Flow ( c f s )  

296.08 Top Wldth ( f t )  
3 . 3 9  Avg. Ve l .  ( f t / s )  
9 .60  Hydr. Depth ( f t )  

637995.4 Conv. ( c f s )  
500.00 Wetted Per. ( i t )  

1283.41 Shear  ( l b / s q  f t )  
1 .00  s t r e a m  Power ( l b / f t  s) 
0 .  l o  Cum Volume ( a c r e - f t )  
0 .  oo cum SA ( a c r e s )  

L e f t  08 Channel R i g h t  08 
0.025 

500.00 500.00 500.00 
2564.74 
2564.74 
8700.00 

296.08 
3 .39  
8 .66  

637995.4 
299.55 

0 . 1 0  
0 .34  

12 .26  333.68 1 5 . 9 8  
7.94 4 9 . 8 1  15 .76  

CROSS SECTION OUTPUT P r o f i l e  $Fu ture  

W.S. E l e v  ( f t )  1294.45 Element L e f t  08 Channel R r g h t  08 
V e l  Head ( f t )  0 .25 W t .  n-Val.  0 .025 
E G .  E l e v  ( f t )  1294.70 Reach Len. ( f t )  500.00 500.00 500 . O O  
C r l t  W.S. ( f t )  1287.65 Flow Area (sq f t )  2997.38 
E.G. S l o p e  ( f t / f t )  0.000215 ~ r e a  ( s q  f t )  2997.38 
Q T o t a l  ( c f a )  11920.00 Flow ( c f s )  11920.00 
Top W ~ d t h  ( i t )  303.66 Top Wldth (ft) 303.66 
Vel  T o t a l  ( f t / s )  3 . 9 8  ~ v g .  Ve l .  ( f t / s )  3 . 9 8  
Mar Chl Dpth ( f t )  11.04 Hydr. Depth ( f t )  9 .87 
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Conv. T o t a l  ( c f a )  812669.8 Conv. (cfs) 812669.8 
Leng th  Wtd. (ft) 500.00 Wetted P e r .  ( f t )  307.66 
Min Ch E l  ( f t )  1283.41 Shear  ( l b / s q  f t )  0 .13  

Alpha 1 .00  s t r e a m  Power ( l b / f t  s )  0 .52 
F r c t n  L o s s  ( f t )  0 . 1 1  Cum Volvme (acre-ft) 98.90 408.73 61.63 
c & E Loss  ( f t )  0.00 cum SA (acres) 35.24 51.68 28 .98  

CROSS SECTION OUTPUT P r o f i l e  % E x i s t i n g  

W.S. E l e v  ( f t )  
vel Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. (f t)  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max Chl  Dpth (ft) 
Conv. T o t a l  ( c f a )  
Length Wtd. (ft) 
Min Ch E l  ( f t )  
Alpha 
F r o t n  Loss  ( f t )  
C 6 E Loss  (ft)  

1295.60 Element 
0.34 W t .  n-Val. 

1295.95 Reach Len. (ft) 
1288.47 Flow Area ( s q  f t )  

0.000267 Area (sq f t )  
15770.00 Flow ( c f s )  

309.72 Top Width ( f t )  
4 7  Avg. Ve l .  (ft /s) 

12.19 Hydr. Depth ( f t )  
965418.4 Conv. ( c f e )  

500.00 Wetted P e r .  ( f t )  
1283.41 Shear  ( l b / s q  f t )  

1 . 0 0  s t r e a m  Power ( l b / f t  8 )  

0.14 Cum Volume ( a c r e - f t )  
0 .00 Cum SA ( a c r e s )  

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 6.576 

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  numn 64 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4226.13 1 3 1 3 . 1  4239.44 1312.29 4253.45 1312.73 4261.4 1312.42 
4303.94 1 3 1 1 . 1  4314.65 1311.18 4322.41 1311.65 4337.01 1311.62 
4387.01 1312 .1  4411.9 1 3 1 1 . 1  4454.12 1310.56 4469.48 1310.4 
4531.46 1309 .8  4550.1 1309.59 4562.46 1309.38 4574.59 1308.9 
4596.61 1 3 0 8 . 5  4604.38 1308.59 4616.12 1308 .4  4625.26 1308.12 
4661.37 1307 .7  4677.74 1307.36 4697.74 1307.18 4704 1306.49 

4710.5 1 3 0 6 . 5  4723.48 1306.75 4736.01 1306.61 4738.96 1307.36 
4750.97 1 3 0 6 . 6  4761.62 1306.07 4772.09 1305.7 4782.76 1305.62 
4796.99 1 3 0 3 . 6  4802.47 1305.19 4814.66 1305.22 4868.87 1284 

L e f t  08 Channel R i g h t  08 
0.025 

S t a  E l e v  
4284.39 1312.02 

4362 1311.95 
4498.65 1309.95 
4584.74 1308.28 

Manning's n Va lues  n u -  3 
S t a  n Val  S t e  n Val S t a  n Val  

4226.13 .04 4814.66 ,025 5159.22 .04 

Bank S t a :  L e f t  R i g h t  Lengths:  L e f t  Channel R i g h t  Coeff Cont r .  Expan. 
4814.66 5159.22 351.46 351.46 351.46 .I . 3  

L e f t  Levee S t a t i o n =  4814.66 E l e v a t i o n =  1305.22 
R i g h t  Levee S t a t i o n =  5159.22 E leva t ion-  1298.64 

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
Vel  Head ( f t )  
E.G. E l e v  ( f t l  
C r i t  W.S. ( f t )  
E.G. S l o p e  (ft/ft) 
Q T o t a l  (cfs) 
Top Width ( f t )  
V e l  T o t a l  ( f t / s )  
Max Chl  Dpth ( f t )  
Conv. T o t a l  ( c f s )  
Length Wtd. ( f t )  

P r o f i l e  #Design 

1292.91 Element L e f t  OB Channel  R l g h t  OB 
0.18 W t .  n-Val. 0 .025 

1293.09 Reach Len. ( f t )  351.46 351.46 351.46 
1286.91 Flow Area ( s q  f t )  2533.04 

0.000194 Area (sq f t )  2533.04 
8700.00 Flow (cfs) 8700.00 

296.72 Top Width ( f t )  296.72 
3 .43  Avg. Ve l .  ( f t / s )  3 .43  
9.64 Hydr. Depth ( f t )  8 .54  

624276.9 Conv. ( c f s )  624276.9 
351.46 Wetted P e r .  ( f t )  300.00 
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Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  (ft) 
C 6 E Loss  (ft) 

1283.27 Shear  ( l b / s q  f t l  0 .10 
1 . 0 0  Stream Power ( lb/ft  8) 0 .35  
0 . 0 8  Cum Volume ( a c r e - f t )  12 .26  304.43 15 .98  
0 . 0 1  Cum SA (ac res1  7 .94  46.40 15 .76  

CROSS SECTION OUTPUT P r o f i l e  #Fu ture  

W.S. E l e v  ( f t l  
v e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t l  
p T o t a l  ( c f s )  
Top Width l f t )  
Vel  T o t a l  ( f t /s)  
Max Chl  Dpth ( f t )  
Conv. T o t a l  ( c f s )  
Length Wtd. (ft)  
Min Ch E l  ( f t l  
Alpha 
F r c t n  Loss  (ft)  
C & E Loss  ( f t )  

Element 
W t .  n-Val. 
Reach Len. ( f t )  
Flow Area (sq f t l  
Area ( s q  f t )  
Flow (cfs) 
Top Width ( f t )  
Avg. Vel .  ( f t / s )  
Hydr. Depth ( f t )  
conv. ( c f s )  
Wetted Per .  (ft) 
Shear  ( l b / s q  f t )  
s t r e a m  Power ( l b / f t  s) 
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  % E x i s t i n g  

W.S. E l e v  (ft)  
vel Head ( f t )  
E.G. E l e v  (ft)  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
TOD Width ( f t )  
vei T o t a l  ifti=) 
Max Chl  Dpth (ft) 
Conv. T o t a l  ( c f s )  
Length Wtd. i f t )  
Min Ch E l  ( f t l  
Alpha 
F r c t n  Loss  ( f t )  
C 6 E Lose ( f t )  

1295 .46  Element 
0 . 3 5  W t .  n-Val. 

1295 .81  Reach Len. ( f t l  
1288 .51  Flow Area ( s q  f t )  

0.000280 Area ( s q  f t l  
15770.00 Flow ( c i s )  

310.53 Top Width (ft) 
4 .77  Avg. Ve l .  ( f t /s)  

12 .19  Hydr. Depth (ft) 
943269.4 Conv. ( c f s )  

351.46 Wetted P e r .  (ft) 
1283.27 Shear  ( l b / s q  f t )  

1.00 s t r e a m  Power ( l b / f t  s l  
0 .11  cum volume ( a c r e - f t )  
0 .01  Cum SA (ac res1  

L e f t  OB Channel I 
0.025 

L e f t  OB Channel R i g h t  OB 
0.025 

351.46 351.46 351.46 
3307.66 
3307.66 

15770 . O O  
310.53 

4.77 
10 .65  

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 6.510 

INPUT 
D e s c r i p t i o n :  Begin T r a n s i t i o n  ( C o n t r a c t i o n )  
S t a t i o n  E l e v a t i o n  D a t a  num= 78 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4231.72 1312 .4  4236.81 1312.25 4262.65 1311.84 4290.08 1311.06 4296.49 1310 .83  
4332.02 1 3 0 9 . 9  4353.45 1309.68 4357.14 1309.55 4375.38 1308.07 4381.2 1307.96 
4394.61 1 3 0 7 . 9  4416.19 1306 .83  4438.36 1305.96 4448.12 1306.05 4469.9 1305.72 

Manning 's  n  Va lues  num= 3 
S t a  n  Val  S t a  n  Val  S t a  n  Val  
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4820.18 5156.48 123.49 123.49 123.49 .3 

Left Levee Station= 4820.18 Elevation= 1301.78 
Right Levee Station= 5156.48 Elevation- 1297.25 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 123.49 
Flow Area (sq ft) 
Area (aq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfa) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum volume (acre-ft) 12.26 
Cum SA (acres) 7.94 

Channel Right OB 
0.030 
123.49 123.49 

2671.59 

Warning - The conveyance ratio (upstream conveyance divided by downstream oonveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crzt w.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Wldth (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Mln Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C s E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/e) 
Hy&. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 08 Channel Right OB 
0.030 

123.49 123.49 123.49 
3109.05 
3109.05 
11920.00 
312.06 
3.83 
9.96 

707358.5 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is lees 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
VeL Total (Et/a) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C s E Loss (ft) 

Element Left 08 Channel Right 08 
Wt. n-Val. 0.030 
Reafh Len. (ft) 123.49 123.49 123.49 
Flow Area (aq ft) 3457.60 
Area (sq ft) 3457.60 
Flow (cfs) 15770.00 
Top Width (ft) 317.29 
Avg. vel. (Pt/a) 4.56 
Hydr. Depth (ft) 10.90 
Conv. (ofs) 834443.1 
Wetted Per. (ft) 321.48 
Shear (lb/sq it) 0.24 
Stream Power (lb/ft s) 1.09 
Cum Volume (acre-ft) 317.85 439.96 216.43 
Cum SA (acres) 77.08 46.84 57.72 
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warning -  he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may in&cate the need for additional cross sections. 

CROSS SECTION RIVER: Em' 
REACH: Reach 2 RS: 6.486 

INPUT 
Description: End Transition and Begin Loose Riprap 
Station Elevation Data num= 66 

Sta Elev Sta Elev Sta Elev ' Sta Elev Sta Elev 
4182.65 1312.7 4187.17 1312.7 4213.28 1312.07 4237.2 1311.69 4258.38 1312.06 
4282.13 1311.5 4294.3 1310.96 4323.33 1310.73 4351.32 1309.54 4381.85 1308.95 
4387.27 1308.8 4404.68 1308.67 4424.1 1309.03 4434.81 1308.79 4442.42 1307.96 
4449.6 1307.4 4461.05 1308.06 4476.16 1307.58 4487.3 1307.4 4522.4 1306.69 

4537.33 1306.5 4573.91 1306.06 4600.03 1305.57 4637.38 1305.11 4648.64 1305.17 
4687.39 1304 4728.45 1303.39 4737.4 1303.13 4748.66 1303.33 4760.68 1303.41 
4769.67 1302.9 4771.73 1301.7 4774.71 1302.32 4786.5 1302.58 4797.11 1302.3 
4799.52 1302.6 4801.42 1302.12 4823.11 1302.03 4833.39 1302.2 4839.93 1301.97 
4847.25 1300.6 4856.12 1300.91 4870.32 1300.8 4887.53 1293.08 4906.7 1283.55 
4929.39 1283.1 4937.49 1282.99 4987.73 1282.97 4997.64 1282.91 5037.62 1283.01 
5077.91 1283.2 5109.8 1296.75 5124.74 1296.38 5127.92 1295.55 5141.67 1300.4 
5143.27 1300.3 5168.29 1300.21 5178.4 1300.39 5187.18 1300.25 5227.09 1300.26 
5243.63 1300.2 5295.16 1300.22 5337.66 1300.3 5377.77 1300.34 5387.68 1300.4 
5415.32 1300.3 

Manning's n Values num= 3 
Sta n Val sta n Val Sta n Val 

4182.65 .04 4870.32 .03 5109.8 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan  
4870.32 5109.8 650 516.83 270 .1 .3 ~ 

Left Levee Station= 4870.32 Elevation= 1300.8 
Right Levee Station= 5109.8 Elevation= 1296.75 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total lcfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (St) 
C b E Loss (ft) 

Profile #Design 

1292.55 Element Left 08 
0.36 Wt. n-Val. 

1292.91 Reach Len. (ft) 650.00 
1287.29 Flow Area (sq ft) 

0 000551 Area (sq ft) 
8700.00 Flow (cfs) 
211.31 Top Wldth (ft) 
4.81 Avg. Vel. lft/sl 
9.64 Hydr. Depth (ftl 

370714.9 Conv. (cfs) 
516.83 Wetted Per. (ftl 

1282.91 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
0.29 Cum Volume (acre-ft) 12.26 
0.00 Cum SA (acres) 7.94 

CROSS SECTION OUTPUT Profile (tmture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (of=) 
Top Width (ft) 
Vel Total (ft/.e) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 650.00 
 low Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width lit) 
Avg. Vel. lft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s )  
Cum Volume (acre-ft) 98.90 
cum sA (acres) 35.24 
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Channel Right OB 
0.030 

516.83 270.00 

Channel Right 08 
0.030 

516.83 270.00 
2088.85 
2088.85 
11920.00 
217.16 
5.71 
9.62 

461493.6 
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CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Canv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loas (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Azea (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (ofs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.030 

650.00 516.83 210.00 
2289.12 

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 6.388 

INPUT 
Deacrlpt~on: Loose Rlprap Channel 
Statlon Elevatron Data n u =  1 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4110.55 1300 4184.28 1299.81 4194.33 1299.38 4202.41 1299.09 4212.34 1299.02 
4250.55 1299 4259.44 1298.49 4265.3 1299.11 4268.26 1298.99 4283.16 1298.75 
4316.27 1300 4330.06 1299.79 4339.5 1298.86 4345.61 1299.14 4379.93 1299.1 
4403.27 1299 4412.37 1298.05 4416.25 1291.51 4429.89 1299.08 4440.01 1299.18 
4450.16 1299.4 4492 1299.41 4513.63 1299.26 4528.82 1299.17 4549.35 1298.42 
4559.86 1298.6 4574.48 1298.22 4585 59 1298.07 4599.04 1297.19 4615.68 1291.1 
4625.15 1297.2 4644.01 1291.13 4651.14 1297.03 4651.24 1291.14 4610.36 1296.69 
4673.5 1296.4 4686.62 1296.55 4105.07 1296.98 4152.67 1296.96 4111.94 1296.98 

4714.85 1295.1 4111.51 1296.09 4191.35 1295.89 4800.13 1295.64 4803.62 1296.47 
4808.06 1296.9 4818.86 1296.06 4839.85 1295.61 4856.13 1295.69 4866.21 1294.11 
4811.64 1295.4 4882.5 1295.53 4889.01 1293.01 4910.45 1282.76 4942.29 1283.02 
4958.94 1283 4988.83 1282.18 4996.8 1282.8 5023.15 1282.5 5038.51 1282.51 
5018.87 1282.7 5105.32 1294.06 5109.3 1294.47 5116.28 1294.51 5119.98 1294.01 
5123.43 1293.1 5139 08 1300.48 5145.16 1299.94 5158.11 1300.22 5110.34 1299.98 
5193.42 1299.73 5210.68 1300.02 5211.19 1300.19 5306.43 1300.19 5344.81 1300.31 
5410.49 1300.53 

M m m g ' s  n Values num= 3 
Sta n val Sta n Val Sta n Val 

4110.55 .04 4882.5 .03 5109.3 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4882.5 5109.3 580 465.58 260 .1 .3 

Lsf t Levee Station= 4882.5 Elevations 1295.53 
Right Levee Station= 5109.3 Elevation- 1294.41 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0.030 
Reach Len. (ft) 580.00 465.58 260.00 
Flow Area (sq ft) 1800.31 
Area (sq ft) 1800.31 
Flow (=fa) 8700.00 
Top Width lft) 210.42 
Avg. Vel. (ft/s) 4.83 
Hydr. Depth (ft) 8.56 
Conv. (cfs) 368204.9 
Wetted Per. (ft) 214.56 
shear llb/sq ft) 0.29 
stream Power (lb/ft s) 1.41 
Cum Volume (aore-f t) 12.26 255.66 15.98 
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C 6 E Loss (ft) 

a CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. lft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

0 .OO Cum SA (acres) 

Profile Xmture 

1293.48 Element 
0.52 Wt. n-Val. 

1294.00 Reach Len. (ft) 
1288.01 - Flow Area (sq ft) 

0.000693 Area (sq ft) 
11920.00 Flow (cfs) 
216.06 Top Width (ft) 
5.78 Avg. Vel. (ft/s) 
10.98 Hydr. Depth (ft) 

452869.5 Conv. (cfsl 
465.58 Wetted Per. (ft) 

1282.50 Shear (lb/sq ftl 
1.00 Stream Power (lb/ft s) 
0.34 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

Left 08 Channel Right OB 
0.030 

580 .OO 465.58 260.00 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.C. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Wldth (ft) 
Vel Total (ft/sl 
Max Chl Dpth (ftl 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 

Frctn Loss (ft) 
C & E Loss (ftl 

1294.24 Element Left OB Channel Rlght OB 
0.78 Wt. n-Val. 0.030 

1295.02 Reach Len. (ft) 580.00 465.58 260.00 
1289.05 Flow Area (sq ft) 2226.87 
0.000968 Area (sq it) 2226.87 
15770.00 Flow (cfs) 15770.00 
221.16 Top Wldth (ft) 221.16 
7.08 Avg. Vel. (ft/sl 7.08 
11.74 Hydr. Depth (ft) 10.07 

506826.7 Conv. (cfs) 506826.7 
465.58 Wetted Per. (ft) 226.08 
1282.50 Shear (lb/sq ft) 0.60 

1.00 Stream Power (lb/ft s) 4.22 
0.48 Cum Volume (acre-ft) 317.85 405.02 216.43 
0.01 Cum SA (acres) 77.08 43.45 57.72 

CROSS SECTION RIVER: EMF 
I1EACH: Reach 2 RS: 6.3 

INPUT 
DesErlptlOn: Loose Rlprap Channel 
Statlon Elevatron Data n u =  53 

Sta Elev Sta Elev Sta Elev Sta Elev Sta  lev 
4416 1287.2 4420.08 1287.28 4469.03 1287.41 4495.79 1287.07 4508.11 1287.09 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
4416 .04 4889.42 .03 5110.48 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4889.42 5110.48 256.87 256.87 256.87 .I .3 

Ineffective Flow nume 2 
Sta L Sta R Elev Sta L Sta R Elev 
4416 4889.42 1295 5110.48 5416 1295 

Left Levee Station= 4889.42 Elevation- 1293.28 
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Right Levee Station= 5110.48 Elevation= 1294.17 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ftl 
vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lass (tt) 
C 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (it) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (Cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfsl 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0.030 
Reach Len. (ft) 256.87 256.87 256.87 
Flow Area (sq ft) 1763.05 
Area (sq ft) 1763.05 
Flow (cfs) 8700.00 
Top Width (ft) 210.10 
Avg. Vel. (ft/s) 4.93 
Hydr. Depth (ft) 8.39 
Conv. (cfs) 355679.6 
Wetted Per. (ft) 214.48 
shear (lb/sq ft) 0.31 
stream Power (lb/ft s) 1.52 
Cum Volume (acre-f t) 12.26 236.62 15.98 
Cum SA (acres) 7.94 38.49 15.76 

Proflle #Future 

1293.11 Element Left OB Channel Rlght OB 
0.55 Wt. n-Val. 0.030 

1293.66 Reach Len. (ft) 256.87 256.87 256.87 
1287.93 Flow Area (aq ft) 2005.59 

0.000764 Area (sq ft) 2005.59 
11920.00 Flow (cfs) 11920.00 
216.82 Tap Wldth (ft) 216.82 
5.94 Avg. Vel. (ft/8) 5.94 
10.48 Hydr. Depth (ft) 9.25 

431300.9 Conv. (cfs) 431300.9 
256.87 Wetted Per. (ft) 221.69 
1282.63 Shear (lb/sq ft) 0.43 

1.00 Stream Power (lb/ft s) 2.56 
0.21 Cum Volume (acre-ft) 98.90 296.31 61.63 
0.01 Cum SA (acres) 35.24 40.07 28.98 

Profile #Existing 

1293.68 Element 
0.85 Wt. n-Val. 

1294.53 Reach Len. (ft) 
1288.97 Flow Area (aq ft) 

0.001116 Area (sq ft) 
15770.00 Flow (cfs) 
693.42 Top Width (ft) 
7 4 1  Avg. Vel. (ft/s) 
11.05 Hydr. Depth (ft) 

471983.1 Conv. (cfa) 
256.87 Wetted Per. (ft) 
1282.63 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.31 Cum Volume (aore-ft) 
0.01 Cum SA (acres) 

Left OB Channel Right OB 
0.030 

256.87 256.87 256.87 
2129.64 

Warning - The croas-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 6.252 

INPUT 
Deaeription: Loose Riprap Channel 
Station Elevation Data num= 64 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4276.81 1284.1 4284.6 1284.15 4300.91 1284.1 4321.69 1283.18 4328.62 1284.06 
4354.8 1284.2 4368.84 1284.44 4376.3 1284.42 4418.83 1284.58 4426.22 1284.57 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4276.81 .04 4881.83 .03 5108.99 .04 

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Contr. Expan. 
4881.83 5108.99 112.52 112.52 112.52 .I .3 

Ineffective Flow n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4276.81 4881.83 1295 5108.99 5442.18 1295 
Lef t Levee Station= 4881.83 Elevation- 1293.49 
Right ~evee Station= 5108.99 Elevation= 1293.45 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E G. Elev (ft) 
Crlt W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Wldth (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Mln Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c 6 E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq it) 
Area (sq ftl 
Flow (c~s) 
Top Wrdth (ftl 
Avg. vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (£0 
Shear (lb/sq ft) 
stream Power (lb/ft 91 
Cum volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.030 

Warning - The velocity head has changed by more than 0.5 ft (0.15 ml. This may indioate the need 
for additzonal cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile Xhlture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lass (ftl 
c 6 E Loss (ft) 

Element   eft OB 
Wt. n-Val. 
Reach Len. (ft) 112.52 
Flow Area (sq ft) 
Area ( s q  ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 98.90 
Cum SA (acres) 35.24 

Channel Right OB 
0.030 
112.52 112.52 
1912.09 
1912.09 
11920 .OO 
212.24 
6.23 
9.01 

404260.2 

Warning - The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need 
for additional cross eectrons. 
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CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Profile #Existing 

1293.23 Element 
0.97 Wt. n-Val. 

1294.20 Reach Len. (ft) 
1289.09 Flow Area (sq ft) 

0.001347 Area (sq ft) 
15770.00 Flow (cfal 
215.36 Top Width (ft) 
7.90 Avg. Vel. (ft/s) 

10.53 Hydr. Depth (ft) 
429688.5 Conv. (cfa) 
112.52 Wetted Per. (ft) 
1282.70 Shear (lb/sq it) 

1.00 stream Power (lb/ft a) 
0.04 Cum Volume (acre-ft) 
0.22 Cum SA (acres) 

Left 08 Channel Right 08 
0.030 

112.52 112.52 112.52 
1995.34 
1995.34 
15770.00 
215.36 

7 . 9 0  

warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 

warning -  he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
M a n  0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 6.23 

INPUT 
Desoription: End Loose Riprap, Begln Concrete Lined Channel Transition 

(contraction) 
Station Elevation Data num= 47 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4443.23 1283.5 4468.69 1283.41 4483.99 1283.44 4514.79 1283.38 4529.63 1283.58 
4568.7 1283.9 4587.81 1284.12 4652.53 1284.43 4684.15 1284.49 4700.16 1284.62 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4443.23 .04 4886.17 ,013 5134.8 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4886.17 5134.8 182.54 182.54 182.54 .3 .5 

Ineffeotive Flow num= 1 
Sta L Sta R Elev 

4443.23 4886.17 1293 
Left Levee Stat~on= 4886.17 Elevation= 1290.8 
Right Levee Station- 5134.8 Elevation- 1292.3 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head lft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (eq ft) 
Area (eq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 

Left OB Channel Right OB 
0.013 

182.54 182.54 182.54 
807.54 
807.54 
8700.00 
223.39 
10.77 
3.61 

217120.1 

EAST MARICOPA FLOODWAI' PACE 56 HNTB CORPORATION 
CAPACITY ASSESSMENT 1I;CD 97-06) 1-12-99 
REACH 2 



Frctn Loss (ft) 
C b E LOSS (ft) 

0.26 cum Volume (acre-ft) 12.26 223.22 15.98 
0.51 cum SA (acres) 7.94 36.71 15.76 

warning - The energy equatlon could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning - During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note - Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Width (ft) 
vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C b E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Wldth (ft) 
Avg Vei. (ftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq f t) 
stream Power (lb/ft 8) 

Cum Volume (acre-ft) 
cum SA (acres) 

Left OB Channel Rzght OB 
0.013 

182.54 182.54 182.54 
1016.64 

2622.94 1016.64 
11920.00 

442.94 237.67 
11.72 
4.28 

Warning - The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 

for addit~onal oross sections. 
warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

sectlon. This may indicate the need for additional cross sections. 
Warning - During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Warning - The parabolic search method failed to converge on critical depth. The program will try the 
cross section slice/secant method to find critical depth. 

Note - Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ftl 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (£t/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. ~ o t a l  (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfa) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (Ib/f t s) 
Cum Volume (eore-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.040 

182.54 
10.88 
10.88 
3.97 
15.49 

e Warning - The cross-sectzon end points had to be extended vertically for the computed water surface 
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warning - The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need 
for additional cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

warning - The parabolic search method failed to converge on critical depth. The program will try the 
cross section slice/secant method to find critical depth. 

Note - Multiple critical depths were found at this location. The critioal depth with the lowest, valid, 
water surface was used. 

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 6.196 

INPUT 
Deacriptlon: End Transition and Begin Concrete Lined Channel 
Station Elevation Data num= 52 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4440.37 1281.6 4469.92 1281.71 4518.03 1282.35 4523.11 1282.3 4558.62 1282.18 
4566.08 1281.7 4570.74 1282.11 4580.23 1282.16 4618.45 1282.49 4669.78 1282.58 
4718.43 1282.6 4768.44 1283.1 4819.1 1283.39 4830.45 1283.85 4833.9 1283.42 
4835.63 1282.3 4837.84 1282.91 4848.96 1283.32 4860.68 1283.85 4866.28 1283.19 
IRR3 7 1283.2 4897.82 1283.74 4910.95 1285.14 4919.46 1285.48 4928.72 1285.63 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4440.37 .04 4968.15 .013 5033.48 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4968.15 5033.48 499.22 499.22 499.22 .1 .3 

Ineffective Flow num= 2 
sta L sta R Elev sta L Sta R Elev 

4440.37 4928.72 1289 5073.69 5440.37 1289 
Left Levee Station- 4928.72 Elevation= 1285.63 
Rlght Levee Station= 5163.61 Elevations 1286.66 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ftl 
vel Uead (ftl 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ftl 

1284.32 Element Left 08 C h m e l  
3.49 Wt. n-Val. 0.040 0.013 

1287.81 Reach Len. (ft) 499.22 499.22 
1284.32 Flow Area (sq ftl 52.43 563.51 
0.001256 Area (sq ft) 52.43 563.51 
8700.00 Flow (cfal 94.48 8528.59 
221.03 Topwidth (ft) 32.30 65.33 
13.06 Avg. Vel. (ft/s) 1.80 15.13 
8.78 Hydr. Depth (ft) 1.62 8.63 

245510.1 Conv. (ofs) 2666.3 240672.8 
499.22 Wetted Per. (ftl 32.74 78.02 

1275.54 Shear (lb/sq ftl 0.13 0.57 
1.32 Stream Power (lb/ft s) 0.23 8.57 
0.63 Cum Volume (acre-ftl 12.15 220.35 
0.06 Cum SA (acreel 7.87 36.10 

Right 08 
0.040 
499.22 
50.39 
119.80 

Warning - The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for ths water surface and continued on with the calculations. 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
eection. This may indicate the need for additional cross sections. 

Warning - During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note - Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 
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CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
  low Area (sq it) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
cum SA (acres) 

Left 0% 
0.040 
499.22 
121.17 
1795.80 
317.57 

Channel Right 08 
0.013 0.040 

499.22 499.22 
686.37 126.01 
686.37 356.96 

11265.42 337.01 

warning - The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning - The crass-section end points had to be extended vertically for the computed water surface. 
warning - The cross section had to be extended vertically during the critical depth calculations. 
Warning - The energy lass was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning - During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the oalculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Warning - The parabolic search method failed to converge on critical depth. The program will try the 
cross section slicdsecant method to find critical depth. 

Note - Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C 6 E Loss ('it) 

Element Left OB Channel 
Wt. n-Val. 0.040 0.013 
Reach Len. (ft) 499.22 499.22 
 low ~ r e a  (sq ft) 188.19 797.42 
Area (sq ft) 2692.87 797.42 
Flow (cfs) 659.40 14418.86 
Top Width (ft) 527.78 65.33 
Avg. Vel. (ft/s) 3.50 18.08 
Hydr. Depth (ft) 4.77 12.21 
Conv. (cfs) 19631.1 429268.1 
Wetted Per. (ft) 39.99 78.02 
shear (lb/sq ft) 0.33 0.72 
stream Power (lb/ft s) 1.16 13.02 
Cum Volume (acre-ft) 274.15 359.66 
cum SA (acres) 69.92 38.56 

Right 08 
0.040 
499.22 
194.35 

Warning - The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). Thls may indicate the need 

for additional cross sections. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additzonal cross sections. 
Warning - The cross seotion had to be extended vertically during the critical depth calculations. 
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

Section. This may indicate the need for additional cross sections. 
Warning - During the standard step iterations, when the assumed water surface was set equal to 

Critical depth, the oalculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Warning - The parabolic search method failed to converge on critical depth. The program will try the 
cross section slice/secant method to find critical depth. 

Note - Multiple critical depths were found at this looation. The critical depth with the lowest, valid, 
water surface was used. 
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CROSS SECTION RIVER: EMF 
REACH: Reach 2 S :  6.101 

INPUT 
Desoription: Conorate L m e d  Channel 
Station Elevation Data num= 53 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4439.68 1276.8 4442.54 1276.86 4465.16 1277.02 4480.32 1276.85 4495.12 1277.04 
4504.09 1276.7 4514.75 1277.3 4567.74 1277.32 4619.17 1277.37 4670.81 1277.38 
4722.84 1277.4 4745.48 1277.63 4751.96 1277.47 4759.96 1277.12 4771.98 1276.73 
4787.56 1277.9 4816.27 1278.32 4831.02 1278.03 4851.59 1278.32 4869.21 1278.01 
4887.93 1277.8 4918.2 1279.35 4928.03 1279.53 4933.42 1279.5 4937.76 1279.11 
4950.32 1275.8 4954.7 1276.21 4968.29 1276.63 4968.66 1270.44 5013.85 1270.39 
5032.78 1270.4 5033.37 1276.95 5038.44 1277.1 5052.4 1275.86 5062.38 1277.99 
5072.45 1278.6 5075.62 1279.05 5079.22 1278.63 5116.36 1279.09 5129.49 1278.53 
5150.82 1278 5158.25 1278.9 5163.22 1279.33 5167.73 1279.09 5196.84 1279.33 
5200.67 1279.5 5205.56 1278.37 5217.47 1278.95 5221.52 1278.44 5267.73 1278.53 
5317.73 1278.6 5418.05 1278.48 5439.68 1278.51 

Manning's n Values num= 3 
Sta n Val Sta n Val sta n val 

4439.68 .04 4968.29 .013 5038.44 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4968.29 5038.44 500 500 500 .1 .3 -~ -~ ~ ~ 

Ineffective Flow n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4439.68 4928.03 1283 5075.62 5439.68 1283 
Left Levee Station= 4928.03 Elevation= 1279.53 
Rrght Levee StatLon= 5075.62 Elevation= 1279.05 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfsl 
Top Wldth (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ftl 
Mln Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Profile #Design 

1279.06 Element Left OB Channel Right OB 
3.28 Wt. n-Val. 0.040 0.013 0.040 

1282.34 Reach Len. (ft) 500.00 500.00 500.00 
1279.06 Flow Area (sq ft) 69.42 570.24 65.78 

0.001256 Area (sq ft) 69.42 570.24 221.96 
8700.00 Flow (ofs) 157.15 8416.95 125.91 
456.14 Top Width (ft) 30.34 70.15 355.65 
12.33 Avg. Vel. (ft/s) 2.26 14.76 1.91 
8.67 Hydr. Depth (ft) 2.29 8.13 1.77 

245514.3 Conv. (cfs) 4434.7 237526.5 3553.1 
500.00 Wetted Per. (ft) 30.79 81.97 37.51 
1270.39 Shear (lb/sq ft) 0.18 0.55 0.14 

1.39 stream Power (Ib/ft s) 0.40 8.05 0.26 
0.64 Cum Volume (acre-ft) 11.45 213.85 13.77 
0.00 Cum SA (acres) 7.51 35.32 12.76 

Warning - The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surfaoe and oontinued on with the calculatione. 

Warning - Divided flow computed for this cross-section. 
Warning - The cross-section end points had to be extended vertically for the computed water surface. 
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previoue croas 

section. This may indicate the need for additional croas eections. 
Warning - During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came baok below critical depth. Thin indicates 
that there ia not a valid subcritical answer. The program defaulted to critical depth. 

Warning - The parabolic search method failed to converge on critical depth. The program will try the 
cross section slice/eecant method to find critical depth. 

Note - Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile ItElLture 

W.S. Elev (ft) 
vel Head (ftl 
E.G. Elev (ft) 

1280.78 Element 
3.80 Wt. n-Val. 

1284.58 Reach Len. (ft) 

Left OB Channel Right OB 
0.040 0.013 0.040 

500.00 500.00 500.00 
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Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. ~ o t a i  (crs) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1280.78 Flow Area (eq ftl 
0.001164 Area (aq ft) 
11920.00 Flow (cfsl 
1000.00 Top Width (ft) 
12.47 Avg. Vel. (ft/sl 
10.39 Hydr. Depth (ft) 

349434.4 conv. (cfsl 
500.00 Wetted Per. (ft) 
1270.39 Shear (lb/sq ftl 

1.58 stream Power (lb/ft s) 
0.59 Cum Volume (acre-ftl 
0.01 cum SA (acres) 

Warning - The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
Warning - The cross section had to be extended vertically during the critical depth calculations. 
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

aeotion. This may indicate the need for additional cross sections. 
Warning - During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Warning - The parabolic search msthod failed to converge on critical depth. The program will try the 
cross section slice/secant method to find critical depth. 

Note - Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head lftl 
E.G. Elev (ft) 
Crit W.S. (ft) 

a E.G. slope ' (ft/ft) 
Q Total (cfs) 
Top Width (ft) - 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
blin Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Profile #Existing 

1283.01 Element 
0.60 Wt. n-Val. 

1283.61 Reach Len. (ft) 
1283.01 Flow Area Lsq ft) 

0.000265 Area (sq ft) 
15770.00 Flow (cfs) 
1000 .OO Top Wldth (ft) 

2.85 Avg. Vel. (ft/sl 
12.62 Hydr. Depth (ft) 

969031.5 Conv. (cfs) 
500.00 Wetted Per. (ft) 
1270.39 Shear (lb/sq ft) 

4.75 Stream Power (lb/ft s) 
0.24 Cum Volume (acre-f tl 
0.39 Cum SA (acres) 

Channel 
0.013 

500.00 
847.16 
847.16 

Warning - The energy equation could not be balanced within the specified number of iterations. The 
program used oritical depth for the water surfaoe and continued on with the calculations. 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 

for additional cross sections. 
Warning - The conveyance ratio (upstream oonveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross section.. 
Warning - The cross section had to be extended vertically during the critical depth calculations. 
Warning - The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning - During the standard step iterations, when the assumed water surfaoe was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Warning - The parabolic search method failed to oonverge on critical depth. The program will try the 
cross section alice/secant method to find critical depth. 

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 6.007 

INPUT 
Description: Concrete Lined Channel 

0 Station Elevation Data n u =  43 
Sta Elav Sta Elev Sta Elev Sta Elev Sta Elev 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4439.68 .04 4968.73 ,013 5039.31 .04 

sank Sta: Left Right Lengths: Left Channel Right Coeff Contz. Expan. 
4968.73 5039.31 500 500 500 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4439.68 4930.58 1278 5075 5439.68 1278 
Left Levee Station- 4930.58 Elevation= 1274.51 
Right Levee Station= 5075 Elevation= 1274.37 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top W ~ d t h  (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Mm Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C b E Loss (ft) 

Profile #Design 

1273.99 Element 
3.31 Wt. n-Val. 

1277.31 Reach Len. (ft) 
1273.99 Flow Area (sq ft) 

0.001311 Area (sq ft) 
8700.00 Flow (cfs) 
138.96 Top Width (ft) 
12.29 Avg. Vel. (ft/s) 
8.58 Hydr. Depth (ft) 

240319.9 Conv. (cfs) 
500.00 Wetted Per. (ft) 
1265.41 Shear (lb/sq ft) 

1.41 stream Power (lb/ft s) 
0.63 Cum Volume (acre-ft) 
0.07 Cum SA (acres) 

Left OB 
0.040 
500.00 
76.75 

Channel 
0.013 

500.00 
563.85 
563.85 
8384.18 
70.58 
14.87 
7.99 

231595.8 
82.77 

Right 08 
0.040 

500.00 
67.35 
67.35 

Warning - The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning - During the standard step iterations, when the assumed water surface was aet equal to 
critical depth, the calculated water eurface came back below critical depth. This indicates 
that there is not a valid eubcritical answer. The program defaulted to critical depth. 

Warning - The parabolio search method failed to converge on critical depth. The program will try the 
cross section sliee/seeant method to find critical depth. 

Note - Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. Lft) 
E.G. slope (ft/ft) 
Q Total (cis) 
Top Width (ft) 
Vel Total (ft/s) 
Mar Chl Dpth (ft) 
canv. ~ o t i l  (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1275.74 Element Left OB Channel Right OB 
3.78 Wt. n-Val. 0.040 0.013 0.040 

1279.52 Reach Len. (ft) 500.00 500.00 500.00 
1275.74 Flow Area (sq ft) 142.44 687.09 129.32 

0.001188 Area (eq ft) 1549.25 687.09 987.33 
11920.00 Flow (cfs) 435.21 11098.73 386.06 
1000.00 Top Width (ft) 529.05 70.58 400.37 
12.43 Avg. Vel. (ft/s) 3.06 16.15 2.99 
10.33 Hydr. Depth (ft) 3.73 9.73 3.62 

345792.5 Conv. (cfs) 12625.2 321968.0 11199.3 
500.00 Wetted Per. (ft) 38.65 82.77 36.33 
1265.41 Shear (lb/sq ft) 0.27 0.62 0.26 

1.58 Stream Power (lb/ft a)  0.84 9.95 0.79 
0.59 Cum Volume (aore-ft) 47.46 261.61 42.78 
0.03 Cum SA (acres) 20.51 36.00 21.07 
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warning - The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

warning - The cross-section end points had to be extended vertically for the computed water surfaee. 
Warning - The cross section had to be extended vertically during the critical depth calculations. 
warning - The energy loss was greater than 1.0 it (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning - During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came baok below critical depth. This indicates 
that there is not a valid subcritioal answer. The program defaulted to critical depth. 

Warning - The parabolic search method failed to converge on critical depth. The program will try the 
cross sect~on slice/secant method to find critical depth. 

~ o t e  - Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crlt W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Wldth (ft) 
Val Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Mln Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C b E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.040 

500.00 
204.42 

Channel 
0.013 

500.00 
801.77 
801.77 

14268.55 
70.58 
17.80 
11.36 

416423.3 

warning - The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
Warning - The cross section had to be extended vertically during the critical depth calculations. 
warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
warning - During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Warning - The parabolic search method failed to converge on critical depth. The program will txy the 
cross section slice/secant method to find critical depth. 

Note - Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 5.912 

INPUT 
De~oription: Concrete Lined Channel 
Station Elevation Data num= 48 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4439.68 1268.1 4516.35 1268.12 4568.12 1267.9 4576.14 1266.83 4580.04 1261.16 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4439.68 .04 4968.37 ,013 5038.28 ,041 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4968.37 5038.28 500 500 500 .1 .3 

Ineffective Flow num- 2 
Sta L Sta R Elev Sta L Sta R Elev 

4439.68 4931.32 1273 5079.93 5439.68 1273 
 eft Levee Station= 4931.32 Elevation- 1268.7 
Right Levee Station= 5079.93 Elevation= 1268 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfe) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) . . 
Length wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss lft) 
C 6 E Loss (ft) 

Profile #Design 

1269.21 Element 
3.07 Wt. n-Val. 

1272.28 Reach Len. (ft) 
1269.21 Flow Area (sq ft) 

0.001194 Area (sq ft) 
8700.00 Flow (cfs) 
997.92 Top Width (ft) 
11.12 Avg. Vel. (ft/s) 
8.37 Hydr. Depth (ft) 

251768.4 Conv. (cfs) 
500.00 Wetted Per. (ft) 
1260.84 Shear llb/sq ft) 

1.60 Stream Power (lb/ft s) 
0.61 Cum Volume (acre-ft) 
0.02 Cum SA (acres) 

Channel Right OB 
0.013 0.040 

Warning - The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning - Divided flow computed for this cross-section. 
Warning - The crosa-section end points had to be extended vertically for the computed water surface. 
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning - During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indica 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Warning - The parabolic searoh method failed to converge on critical depth. The program will try the 
Cross section slice/secant method to find critical depth. 

Note - Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile XEUture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
p Total (OfS) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss lft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (aq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/eq ft) 
Stream Power (lb/ft 
Cum Volume (acre-ftl 
Cum SA (acres) 

Left OB 
0.040 
500.00 
163.88 
1518.40 
557.89 
528.69 
3.40 
4.42 

16266.6 

Channel 
0.013 

500.00 
665.70 
665.70 

10772.04 
69.91 
16.18 
9.52 

314085.2 
79.38 
0.62 
9.97 

253.84 
35.19 

Right 0B 
0.040 
500.00 
177.54 
956.70 
590.07 
401.40 
3.32 
4.26 

17205.0 
42.14 
0.31 
1.03 

31.62 
16.47 

Warning - The energy equation could not be balanced within the epecified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning - The cross-aection end points had to be extended vertically for the computed water surface. 
Warning - The crosa section had to be extended vertically during the critical depth calculations. 
Warning - The energy loss wae greater than 1.0 ft (0.3 m). between the current and previous crosa 

section. This may indicate the need for additional crosa sections. 
Warning - During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below fritioal depth. This indica 
that there is not a valid subcritical answer. The program defaulted to critical depth. Y 
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Warning - The parabolic seaxch method failed to converge on critical depth. The program will try the 
cross section slice/secant method to find critical depth. 

 ate - Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ftl 
vel Head (ftl 
E.G. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/sl 
Max Chl Dpth (ftl 
conv. Total (cfsl 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS lft) 

1272.30 Element 
4.39 Wt. n-Val. 

1276.68 Reach Len. (ftl 
1272.30 Flow Area (sq ftl 

0.001171 Area (sq ftl 
15770.00 Flow (cfsl 
1000.00 Top Width lftl 
12.72 Avg. Vel. (ft/s) 
11.46 Hydr. Depth (ftl 

460913.9 Conv. lcfs) 
500.00 Wetted Per. (ftl 
1260.84 Shear (lb/sq ft) 

1.75 stream Power (lb/ft sl 
0.56 Cum Volume (aore-ft) 
0.03 Cum SA (acres1 

Channel 
0.013 

Right OB 
0.040 

500.00 
242.85 
1586.14 
992.22 
401.40 
4.09 
5.83 

28999.9 
42.14 
0.42 
1.72 

160.17 
42.98 

Warning - The energy equation could not be balanced within the speoified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
Warning - The cross section had to be extended vertically during the critical depth calculations. 
Warning - The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indlcate the need for additional cross sections. 
Warning - During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicat 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Warning - The parabolic search method failed to converge on critical depth. The program will try the 
cross section slice/secant method to find critical depth. 

N ~ t e  - Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surfaoe was used. 

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 5.811 

INPUT 
Descript~on: Concrete L m e d  Channel 
Statlon Elevation Data num= 4 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4439.68 1263.5 4467.28 1263.44 4515.64 1263.58 4615.65 1263.68 4665.65 1263.5 
4680.99 1262.6 4716.09 1263.21 4765.64 1263.26 4815.64 1263.4 4866.35 1263.31 
4907.48 1263.5 4928.62 1265.03 4932.87 1265.17 4944.02 1262.65 4948.99 1263.44 
4961.04 1264 4966.37 1262.07 4968.38 1261.75 4968.82 1255.96 5001.82 1255.91 
5033.24 1255.9 5033.74 1261.11 5040.63 1261.1 5048.29 1260.65 5052.05 1259.91 
5063.32 1263.5 5074.04 1263.54 5075.2 1263.87 5078.18 1263.58 5116.7 1263.42 
5140.4 1262.7 5145.48 1263.12 5157.83 1262.96 5164.08 1263.18 5187.49 1263.07 

5195.42 1263 5200.96 1264.52 5210.64 1263.82 5221.19 1262.73 5224.38 1264.01 
5227.58 1263.2 5265.66 1263.5 5316.08 1263.5 5365.64 1263.55 5415.95 1263.45 
5439.68 1263.5 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4439.68 .04 4961.04 ,013 5033.74 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4961.04 5033.74 500 500 500 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4439.68 4932.87 1269 5075.2 5439.68 1269 
Left Levee Station= 4932.87 Elevation= 1265.17 
Right Levee Station= 5075.2 Elevat~an= 1263.87 

CROSS SECTION OUTPUT Profile #Design 
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W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element Left OB 
Wt. n-Val. 0.040 
Reach Len. (ft) 500.00 
Flow Area (sq ft) 24.57 
Area (sq ft) 24.57 
Flow lcfs) 31.53 
Top Width (ft) 25.27 
Avg. Vel. (ft/s) 1.28 
Hydr. Depth (ft) 0.97 
Conv. (=fa) 889.3 
Wetted Per. (ft) 25.55 
shear (lb/sq ft) 0.08 
stream Power (lb/ft s) 0.10 
Cum volume (acre-ft) 1.78 
cum SA (acres) 0.73 

Channel 
0.013 

500.00 
572.26 

Right OB 
0.040 

500.00 
110.56 

Warning - The energy eqvation oould not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning - Divided flow oomputed for this croas-section. 
Warning - The cross-section end points had to be extended vertically for the computed water surface. 
warning - The energy loss was greater than 1.0 ft (0.3 m). between the Nrrent and previous cross 

section. This may indicate the need for additional cross sections. 
Warning - During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

~ o t e  - Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Heed (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1266.13 Element 
3.82 wt. n-Val. 

1269.95 Reach Len. (ft) 
1266.13 Flow Area (aq ft) 
0.001194 Area (sq ft) 
11920.00 Flow (cfs) 
1000.00 Top Width (ft) 
12.73 ~ v g .  Vel. (ft/s) 
10.23 Hydr. Depth (ft) 

344987.3 Conv. (cfs) 
500.00 Wetted Per. (ft) 
1255.90 Shear (lb/sq ft) 

1.52 Stream Power (lb/tt s) 
0.60 cum Volume (acre-ft) 
0.00 cum SA (acre-) 

Left OB Channel Right OB 
0.040 0.013 0.040 

500.00 500.00 500.00 

Warning - The energy equation could not be balanced within the specified number of iteration*. The 
program used critical depth for the water surface and continued on with the calculationa. 

Warning - The cross-section end points had to be extended vertifally for the computed water surface. 
Warning - The cross section had to be extended vertically during the critical depth calculationa. 
Warning - The enezgy loss was greater than 1.0 ft (0.3 m). bstween the current and previova Eross 

section. This may indicate the need for additional cross sections. 
Warning - During the standard step iterations, when the assumed water surfaoe wae set equal to 

critical depth, the CalNlated water surface came back below critical depth. This indicatee 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Warning - The parabalio search method failed to converge on critical depth. The program will try M e  
cross section slice/secant method to find critical depth. 

Note - Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1267.77 Element Left OB Channel Right OB 
Vel Head (ft) 4.50 Wt. n-Val. 0.040 0.013 0.040 
E.G. Elev (ft) 1272.27 Reach Len. (ft) 500.00 500.00 500.00 
Crit W.S. (ft) 1267.77 Flow Area (sq  ft) 115.33 808.95 245.54 
E.G. Slope (ft/ft) 0.001166 Area (aq ft) 2241.93 808.95 1835.15 
Q Total (cfs) 15770.00 Flow (ofs) 371.36 14390.07 1008.57 
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Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ftl 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

1000.00 Top Width (ft) 521.36 72.70 405.94 
13.48 Avg. Vel. (ft/s) 3.22 17.79 4.11 
11.87 Hydr. Depth (ft) 4.09 11.13 5.92 

461735.7 Conv. (cfs) 10873.1 421332.2 29530.4 
500.00 Wetted Per. (ft) 28.53 83.16 42.15 
1255.90 Shear (lb/sq ft) 0.29 0.71 0.42 

1.60 Stream Power (lb/ft s) 0.95 12.60 1.74 
0.57 Cum Volume (acre-f t) 158.16 322.63 140.54 
0.07 Cum 8A (acres) 45.70 35.35 38.35 

Warning - The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning - The cross-seotion end points had to be extended vertically for the computed water surface. 
Warning - The cross section had to be extended vertically during the critical depth oalculations. 
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning - During the standard step iterations, when the assumed water surface was set equal to 

critioal depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Warning - The parabolic search method failed to converge on critical depth. The program will try the 
cross section slice/secant m9thod to find critical depth. 

Note - Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 5.722 

INPUT 
Descriotion: Concrete Lined Channel - -~ --- c - - ~ ~  ~~~ 

Station Elevation Data n u =  47 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

4439.68 1260.4 4516.52 1260.33 4564.96 1260.01 4614.94 1260.1 4664.95 1260 
4714.95 1259.9 4764.96 1259.81 4816.11 1259.57 4866.26 1259.14 4898.65 1259.37 

Manning's n Values num= 3 
Sta n Val Sta n Val sta n val 

4439.68 .04 4964.73 ,013 5038.45 ,041 

Bank Eta: Left Right Lengths: Left Channel Rxght Coeff Contr. Expan. 
4964.73 5038.45 339.85 339.85 339.85 1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Eta L Sta R Elev 

4439.68 4922.75 1264 5080.68 5439.68 1264 
Left Levee Statron= 4922.75 Elevation= 1260.81 
Rrght Levee Statron= 5080.68 Elevation- 1260 

CROSS SECTION OUTPUT Profile $Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (aq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (it1 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft 

Left OB Channel Right OB 
0.040 0.013 0.040 
339.85 339.85 339.85 
87.62 559.50 77.26 
87.62 559.50 77.26 

218.62 8273.41 207.97 
33.49 73.72 26.44 
2.50 14.79 2.69 
2.62 7.59 2.92 

6062.1 229409.1 5766.6 
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Frctn Loss (ft) 
C 6 E LOSS (ft) 

0 44 Cum Volume (acre-ft) 1.14 187.90 1.37 
0.02 Cum SA (acres) 0.39 32.05 0.94 

Warning - The energy equation could not be balanced within the specified number of iterations. The 
program used critioal depth for the water surface and continued on with the calculations. 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the mrrent and previous cross 
section. This may indicate the need for additional cross sections. 

Warning - During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critioal depth. Thia indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note - Multiple critical depths were found at this location, The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile XRlt~re 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1260.78 Element Left OB 
3.81 Wt. n-Val. 0.040 

1264.59 Reach Len. (ft) 339.85 
1260.78 Flow Area (sq ft) 146.79 

0.001207 Area (sq ft) 146.19 
11920.00 Plow (cfs) 453.61 
513.31 Top Width (ft) 38.36 
12.29 Avg. Vel. (ft/a) 3.09 
9.89 Hydr. Depth (ft) 3.83 

343079.3 Conv. (cfs) 13055.9 
339.85 Wetted Per. (ft) 39.62 
1250.89 Shear (lb/sq ft) 0.28 

1.62 stream Power (lb/ft s) 0.86 
0.41 Cum Volume (acre-ft) 4.37 
0.02 Cum SA (acres) 5.20 

Channel 
0.013 

339.85 
680.92 

Right OB 
0.040 
339.85 
142.51 
689.63 
409.15 

Warning 

Warning 
Warning 

- The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculationa. 

- The cross-section end points had to be extended vertically for the computed water aurface. 
- The cross section had to be extended vertically during the critical depth calculations. 

warning - The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning - During the standard step iterations, when the assumed water aurface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Warning - The parabolic search method failed to converge on critical depth. The program will try the 
cross section slice/aecant method to find critical depth. 

Note - Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C 6 E Loss (ft) 

1262.54 Element 
4.29 Wt. n-Val. 

1266.83 Reach Len. (ft) 
1262.54 Flow Area (eq ft) 
0.001109 Area (sq ft) 
15710.00 Flow (cfs) 
1000.00 Top Width (St) 
12.64 Avg. Vel. (ft/s) 
11.65 My&. Depth (ft) 

473590.4 Conv. (cfs) 
339.85 Wetted Per. (ft) 
1250.89 Shear (lb/sq ft) 

1.73 Stream Power (lb/ft a )  
0.37 Cum Volume (acre-ft) 
0.02 Cum SA (acres) 

Left OB 
0.040 

339.85 

Channel 
0.013 

339.85 
810.66 

Right OB 
0.040 

339.85 
216.83 

Warning - The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning - The cross-section end paints had to be extended vertically for the computed water surface. 
Warning - The cross section had to be extended vertically during the critical depth calculationa. 
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Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous ceoss 
section. This may indicate the need for additional cross sections. 

Warning - During the standard atep iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critioal depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Warning - The parabolic search method failed to converge on critical depth. The program will try the 
cross section slice/secant method to find critical depth. 

Note - Multiple critical deptha were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 5.658 

INPUT 
Descrrptron: Begin Concrete Llned Channel Transition 
Station Elevation Data num= 53 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4439.2 .04 4968.4 ,013 5033.68 ,011 

~ a n k  sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan. 
4968.4 5033.68 381 381 381 .3 .5 

Ineffeotive Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4439.2 4913.69 1260 5067.31 5439.2 1260 
Left ~ e v e e  Station= 4913.69 Elevation= 1257.86 
Rlght Levee Station= 5067.31 Elevation= 1257.37 

CROSS SECTION OUTPUT Profile $Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
c r ~ t  W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C b E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
~ v g .  vel. (ft/s) 
Hyd?. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.040 
381.00 
90.97 
90.97 

248.76 

Warning - The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indrcate the need for additional cross sections. 

Warning - During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the oalculated water surface came back below critioal depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note - Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
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water surface was uaed 

CROSS SECTION OUTPUT Profile WRltUre 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ftl 
vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
c 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area (sq ft) 
Area (sq ftl 
Flow (cfs) 
Top Width (ft) 
Avg. ve1. (ft/~) 
Hydr. Depth (ft) 
conv. (CfP) 
Wetted Per. (ftl 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum volume (acre-ftl 
cum SA (acres) 

Left OB 
0.040 
381.00 
161.01 
161.01 
490.58 
43.53 

Channel 
0.013 

Right OB 
0.040 
381.00 
146.67 
416.01 
495.05 
395.19 

Warning - The energy equation could not be balanced within the specified number of iterations. The 
program uaed critical depth for the water surface and continued on with the calculations. 

Warning - Divided flow computed for this ceoss-section. 
Wa=ning - The crosa-section end points had to be extended vertically for the computed water surfaoe. 
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate +e need 

for additional cross sections. 
Warning - The cross section had to be extended vertically during the critical depth calculationa. 
warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need foe additional cross sections. 
Warning - During the standard step iterations, when the asavmed water surface waa net equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Warning - The parabolic search method failed to converge on critical depth. The program will try the 
cross section slice/secant method to find critioal depth. 

Note - Multiple critical deptha were found at this location. The critical depth with the lowest, valid, 
water surfaoe was used. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ftl 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (aq ft) 
Flow (cfs) 
Top Wldth (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (=fa) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft sl 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.040 0.013 0.040 

381.00 381.00 381.00 

Warning - The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning - The cross-section end points had to be extended vertically for the oomputed water surface. 
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 

for additional cross sections. 
Warning - The cross section had to be extended vertically during the critical depth calculations. 
Warning - The energy loss was greater than 1.0 ft (0.3 ml. between the ourrent and previous crcse 

seotion. This may indicate the need for additional cross sections. 
Warning - During the standard etep iterations, when the a~sumed water surface was Bet equal to 

critical depth, the Qalculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Warning - The parabolic search method failed to converge on critical depth. The program will try the 
cross section slice/secant mathod to find critical depth. 
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Note - Multiple critrcal depths were found at this looation. The critical depth with the lowest, valid, 

0 water surface was used. 

CROSS SECTION RIVER. EMF 
REACH: Reach 2 RS: 5.586 

INPUT 
Description: End Concrete Lined Channel Transition, Begin Dissipator 
Basin 
station Elevation Data n u m ~  48 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4438.67 1255.2 4513.96 1255.13 4541.59 1255.16 4613.95 1254.88 4641.72 1254.81 
4759.85 1254.9 4796.45 1254.91 4817.4 1254.66 4828.71 1254.47 4838.78 1255.07 
4840.39 1255.9 4851.37 1255.86 4857.23 1255.18 4870.5 1248.38 4874.83 1249.04 
4885.79 1249.1 4905.07 1248.75 4923.97 1249.28 4925.56 1249.22 4926.23 1243.7 
5001.29 1243.7 5075.85 1243.67 5076.48 1249.98 5082.15 1249.81 5098.8 1248.95 
5108.67 1248.4 5126.64 1248.42 5132.09 1248.93 5137.65 1252 5143.15 1253.75 
5149.98 1255.3 5154.88 1255.15 5157.38 1255.37 5168.18 1253.99 5179.81 1254.32 
5193.52 1254.5 5213.94 1254.8 5240.36 1255.36 5252.87 1255.57 5262.59 1255.4 
5266.91 1255.5 5270.06 1253.98 5273.31 1255.31 5277.55 1254.63 5313.93 1253.94 
5385.12 1253.9 5413.93 1253.81 5438.67 1253.8 

MannLng's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4438.67 .04 4925.56 ,013 5076.48 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr:. Expan. 
4925.56 5076.48 21.36 21.36 21.36 .1 .3 

 eft Levee Station= 4925.56 Elevation= 1249.22 
Right Levee Station= 5076.48 Elevation= 1249.98 

CROSS SECTION OUTPUT PrOflle #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. S l a ~ e  (ft/ft) 
Q Total (cfs) 
Top Wldth (ftl 
Vel Total (ft/sl 
Max Chl Dpth (it) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Mln Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0.013 
Reach Len. (ft) 21.36 21.36 21.36 
Flow Rrea (sq ft) 709.32 
Area (sq ft) 
Flow (~£91 
Top Width (ft) 
Avg. Vel. (ft/s) 
Xydr. Depth (ft) 
Conv. (cis) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Warning - The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
Tor additional cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indioate the need for additional cross sections. 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crosa 
section. This may indicate the need for additional cross sections. 

Warning - During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surfaoe came back below critical depth. This indicates 
that there is not a valid aubcritioal answer. The program defaulted to critical depth. 

Note - Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1249.62 Element Left OB Channel Right 08 
Vel Head (ft) 2.75 Wt. n-Val. 0.040 0.013 
E.G. Elev (ft) 1252.37 Reach Len. (ft) 21.36 21.36 21.36 
Crit W.S. (ft) 1249.62 Flow Area (sq ft) 36.93 890.85 
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E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

0.001393 Area (sq ft) 36.93 890.85 
11920.00 FLOW (CfS) 37.96 11882.04 
208.37 Top Width (ft) 57.48 150.88 
12.85 A V ~ .  vei. (ft/s) 1.03 13.34 
5.95 Hydr. Depth (ft) 0.64 5.90 

319349.7 Conv. (cfs) 1017 .O 318332.7 
21.36 Wetted Per. (ft) 57.84 161.16 

1243.67 Shear (lb/aq ft) 0.06 0.48 
1.07 stream Power (lb/ft s) 0.06 6.41 
0.02 Cum volume (acre-ft) 2.30 226.26 2.61 
0.36 Cum SA (acres) 4.44 32.05 2.37 

Warning - The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning - The velocity heed has changed by more than 0.5 ft (0.15 m). This may indioate the need 
for additional crass sections. 

warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional croas sections. 

Warning - During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critioal depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Warning - The parabolic search method failed to converge on critical depth. The program will try the 
cross section sliee/secant method to find critical depth. 

Note - Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
ceit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (Cfs) 
Top Width (ft) 
Val Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C 6 E Lose lft) 

Element Left OB Channel 
Wt. n-Val. 0.040 0.013 
Reach Len. (ftl 21.36 21.36 
Flow Area (sq ft) 
Area (sq ft) 
Flow (CfS) 
Top Width (ft) 
Avg. Val. (ft/s) 
nydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Right 08 
0.040 
21.36 

113.53 
113.53 
224.80 
59.18 
1.98 
1.92 

6469.8 
59.76 
0.14 
0.28 

106.12 
28.54 

Warning - The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculationll. 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional croas sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional croas sections. 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

warning - During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicate6 
that there is not a valid auboritical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 5.582 

INPUT 
Description: Concrete Lined Diseipator Basin 
Station Elevation Data num= 46 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4438.64 1255.2 4520.17 1255.08 4620.3 1254.71 4724.65 1254.76 4797.74 1254.84 
4822.75 1254.4 4829.13 1254.41 4833.9 1254.68 4836.57 1255.67 4844.95 1255.5 
4849.93 1255.5 4856.84 1254.79 4869.68 1248.38 4873.44 1249.05 4896.81 1249.74 

EAST MARICOPA FLOODWAY PACE 72 HNTB CORPORATION 
CAPACITY ASSESSMENT (FCD 97-06) 1-12-99 
REACH 2 



Manning's n Values n-- 3 
Sta n Val Sta n Val Sta n Val 

4438.64 .04 4905.6 ,013 5082.39 .04 

Bank Sta: Left R ~ g h t  Lengths: Left Channel Rlght Coeff Contr. Expan 
4905.6 5082.39 6.4 6.4 ' 6.4 .1 .3 

Left Levee Station= 4905.6 Elevation= 1249.8 
Rlght Levee Station= 5082.39 Elevation= 1249.53 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Prof~le #Desrgn 

1245.38 Element 
1.13 Wt. n-Val. 

1246.51 Reach Len. (ft) 
1243.29 Flow Area (sq it) 
0.000485 Area (sq ft) 
8700.00 Flow (cfs) 
150.53 Top Wxdth (ft) 

8.52 Avg. Vel. (ft/s) 
7.06 Hydr. Depth (ft) 

395111.4 Conv. (cfsl 
6.40 Wetted Per. (ft) 

1238.32 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
0.00 Cum Volume (acre-ft) 
0.12 Cum SA (acres) 

@ CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ftl 
vel Head (ft) . . 
E.G. Elev lft) - - - -  . . 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vei Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq it) 
Area (sq ftl 
Flow (cfs) 
Top Wldth (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
cum SA (acres) 

Left OB Channel R q h t  OB 
0.013 

6.40 6.40 6.40 
1021.13 

Left OB Channel Right OB 
0.013 

6.40 6.40 6.40 
1196.31 
1196.31 

11920.00 
150.65 

9.96 
7.94 

509607.6 
166.28 

0.25 
2.45 

2.29 225.15 2.61 
4.42 31.91 2.31 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for add~tronal cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Too Width (ft) 
vei Total iftjs) 
Max Chl D p M  (ft) 
Conv. Total (cfs) 

1248.01 Element Left OB Channel Right 08 
1.92 Wt. n-Val. 0.013 

1249.93 Reach Len. (ft) 6.40 6.40 6.40 
1245.58 Flow Area (sq ft) 1417.59 

0.000551 Area (sq ft) 1417.59 
15770.00 Flow (cfs) 15710.00 
150.79 Top Width (ft) 150.19 
11.12 Avg. Vel. (ft/s) 11.12 
9.69 Hydr. Depth (ft) 9.40 

668310.1 Conv. (cfs) 668310.1 
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Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

6.40 Wetted Per. (ft) 169.21 
1238.32 Shear (lb/sq ft) 0.29 

1.00 stream Power (lb/ft s) 3.24 
0.00 cum volvme (acre-tt) 119.42 298.38 106.09 
0.20 cum SA (acres) 32.99 32.95 28.52 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 5.581 

INPUT 
Description: End Concrete Lined Dissipator Basin 
Station Elevation Data num= 43 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4438.64 1255.1 4514.09 1255.06 4613.97 1254.68 4714.1 1254.73 4798.14 1254.83 
4820.54 1254.4 4824.54 1254.2 4832.45 1254.56 4835.54 1255.54 4850.41 1255.58 
4856.73 1254.7 4869.63 1248.37 4873.32 1249.11 4883.23 1249.24 4899.5 1249.67 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4438.64 .04 4899.5 ,013 5119.17 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4899.5 5119.17 5.16 5.16 5.16 .1 .3 

Left Levee Station= 4899.5 Elevation- 1249.67 
Rlght Levee Station= 5119.17 Elevation- 1249.99 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flaw (cfa) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hyde. Depth (ft) 
Conv. (cfa) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (aores) 

Left OB Channel Right OB 
0.013 

5.16 5.16 5.16 
1269.35 
1269.35 
8700.00 
150.76 
6.85 
8.42 

561423.6 
166.76 
0.11 
0.78 

177.58 0.32 
30.47 0.58 

Warning - The conveyance ratio (upatream conveyance divided by downstream conveyance) ia less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross aectionlr. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit w.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 

1246.90 Element Left OB Channel Right OB 
1.03 Wt. n-Val. 0.013 

1247.93 Reaoh Len. (ft) 5.16 5.16 5.16 
1243.00 Flow Area (eq ft) 1463.93 

0.000315 Area (eq ft) 1463.93 
11920.00 Flow (cfa) 11920 .OO 
163.70 Top Width (ft) 163.70 
8.14 Avg. Vel. (ftlsl 8.14 
9.69 Hydr. Depth (ftl 8.94 

671196.4 Conv. (cfs) 671196.4 
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Length Wtd. (ft) 
Min Ch El (ft) 

Frctn Loss (ft) 

5.16 Wetted Per. (ft) 182.22 
1237.21 Shear (lb/sq ft) 0.16 

1.00 Stream Power (lb/ft s) 1.29 
0.00 cum Volume (acre-ft) 2.29 225.55 2.61 
0.02 cum SA (acres) 4.42 31.95 2.37 

Warning - Divided flow computed for this cross-section. 
warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross secticns. 

CROSS SECTION OUTPUT Profile #Existzng 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. EleY (ft) 
Crzt W.S. (ftJ 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Wldth (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C b E Lo88 (ft) 

1248.47 Element Left OB 
1.26 Wt. n-Val. 

1249.73 Reach Len. (ft) 5.16 
1244.20 Flow Area (sq ft) 

0.000372 Area (sq ft) 
15770.00 Flow (cfsl 
191.61 Top Wldth (ft) 
9.01 Avg. Vel. (ft/s) 
11.26 Hydr. Depth (ft) 

818119.1 Conv. (cfs) 
5.16 Wetted Per. (ft) 

1237.21 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
0 .OO Cum volume (acre-ft) 119.42 
0.03 Cum SA (acres) 32.99 

Channel Right OB 
0.013 
5.16 5.16 

1749.39 
1749.39 

15770.00 
191.61 
9.01 
9.13 

818119.1 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional crass sections. 

CROSS SECTION RIYER: EMF 
REACH: Reach 2 RS: 5.58 

INPUT 
DeSCr~ptlOn' Rlprap Channel 
Station Elevatron Data num= 45 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4438 63 1255.1 4519 23 1255.02 4619 1 1254.65 4713.91 1254.69 4726.5 1254.73 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4438.63 .04 4896.07 .03 5118.19 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4896.07 5118.79 8.89 8.89 8.89 .1 .3 

Left Levee Station= 4896.07 Elevation= 1249.46 
Right Levee Station= 5118.79 Elevation= 1249.94 

CROSS SECTION OUTPUT Profile XDeszgn 

W.S. Elev lft) 
Vel Head (ft) 
E.G. Elev (ft) 

1245.66 Element Left 08 Channel Right OB 
0.72 Wt. n-Val. 0.030 

1246.38 Reach Len. Ift) 8.89 8.09 8.89 
Crit W.S. (ft) 1241.91 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.001452 Area (sq ft) 
0 Total (cfs) 8700.00 Flow (cfs) - . . . . 
Top Width (ft) 171.87 Top Width (ft) 
vel Total (ft/s) 6.79 Avg. Vel. (ft/s) 
Max Chl Dpth (ftl 8.46 Hydr. Depth (ft) 
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Conv. Total (cfa) 228328.9 Conv. (cfs) 
Length Wtd. (ft) 8.89 Wetted Per. (ft) 
Min Ch El (ft) 1237.20 Shear (lb/sq ft) 
Alpha 1.00 stream Power (lb/ft s) 
Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 
C & E Loss (ft) 0 .O1 Cum SA (acres) 

Warning - Divided flow computed for this croes-section. 
CROSS SECTION OUTPUT 

W.S Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crlt W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Wldth (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
U n  Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C G E Loss (ft) 

Profile XRlture 

1246.94 Element 
0.96 Wt. n-Val. 

1247.90 Reach Len. (ft) 
1243.00 Flow Area (sq ft) 

0.001768 Area (sq ft) 
11920.00 Flaw (cfs) 
190.88 Top Width (ft) 
7.85 Avg. Vel. (ft/s) 
9.74 Hydr. Depth (it) 

283478.0 Conv. (cfa) 
8.89 Wetted Per. (ft) 

1237.20 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
0.01 Cum Volume (acre-ft) 
0.02 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

Left 08 Channel Right 08 
0.030 

8.89 8.89 8.89 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Mar Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1248.54 Element Left 08 
1.15 Wt. n-Val. 

1249.70 Reach Len. (ft) 8.89 
1244.20 Flow Area (sq ft) 

0.001759 Area (sq ft) 
15770.00 Flow (cfs) 

199.35 Tap Width (ft) 
8.62 Avg. Vel. (ft/s) 
11.34 Hydr. Depth (ft) 

376026.4 Conv. (cfs) 
8.89 Wetted Per. (ft) 

1237.20 Shear (lb/sq ft) 
1.00 stream Power (lb/ft s) 
0.01 Cum Volume (acre-ft) 119.42 
0.03 Cum SA (acres) 32.99 

Channel Right 08 
0.030 
8.89 8.89 

1829.33 
1829.33 
15770.00 
199.35 
8.62 
9.18 

376026.4 
216.38 

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 5.578 

INPUT 
Description: Riprap Channel 
Station Elevation Data num- 55 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Valuea num- 3 
Sta n Val Sta n Val Sta n Val 

4438.62 .04 4892.6 .03 5109 .04 
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M a n n i n g ' e  n V a l u e s  num- 3 
S t a  n V a l  S ta  n V a l  Sta  n V a l  

4 4 3 9 . 0 8  . 0 4  4 8 7 4 . 2 7  , 0 2 5  5 1 3 7 . 0 7  . 0 4  

~ a n k  sta: L e f t  R i g h t  L e n g t h s :  L e f t  C h a n n e l  R i g h t  C o e f f  C o n t r .  E x p a n .  
4 8 7 4 . 2 7  5 1 3 7 . 0 7  5 0 4 . 1 5  5 0 4 . 1 5  5 0 4 . 1 5  .1 .3 

 eft L e v e e  S t a t i o n =  4 8 7 4 . 2 7  E l e v a t i o n =  1 2 4 8 . 8  
R i g h t  L e v e e  S t a t i o n =  5 1 3 6 . 1 6  E l e v a t i o n -  1 2 4 8 . 7 9  

CROSS SECTION OUTPUT P r o f i l e  # D e s i g n  

W.S. E l e v  ( f t )  
V e l  Head  ( f t )  
E . G .  E l e v  ( f t )  
C r ~ t  W.S. ( f t )  
E . G .  S l o p e  (ftlft) 
Q T o t a l  ( c f s )  
T o p  W l d t h  ( f t )  
V e l  T o t a l  ( f t / a )  
Max C h l  D p t h  ( f t )  
c o n v .  T o t a l  (cfs) 
L e n g t h  W t d .  (ft) 
Min Ch E l  ( f t l  
A l p h a  
F r c t n  L o s s  ( f t )  
C 6 E L o s e  ( f t )  

E l e m e n t  L e f t  08 C h a n n e l  R i g h t  OB 
W t .  n - V a l .  0 . 0 2 5  
R e a c h  L e n .  ( f t )  5 0 4 . 1 5  5 0 4 . 1 5  5 0 4 . 1 5  
F l o w  Area ( s q  f t )  1 2 7 0 . 8 8  
Area ( s q  ft) 
F l o w  ( c f s )  
T o p  W i d t h  ( f t )  
Avg. V e l .  (ft /s) 
H y d r .  D e p t h  ( f t )  
c o n v .  ( c f s )  
W e t t e d  P e r .  (f t)  
s h e a r  (lb/sq f t )  
s t r e a m  P o w e r  ( l b / f t  s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT P r o f l l e  # F u t u r e  

W.S. E l e v  ( f t )  
V e l  Head  (ft) 
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
T o p  W i d t h  ( f t l  
V e l  T o t a l  ( f t / s )  
Max C h l  ~ p t h  ( f t l  
c o n v .  T o t a l  (cfs) 
L e n g t h  W t d .  ( f t )  
M i n  Ch E l  ( f t l  
A l p h a  
F r c t n  L o s s  ( f t )  
C 6 E L o s s  ( f t )  

E l e m e n t  
Wt. n - V a l .  
R e a c h  L e n .  ( f t )  
F l o w  A r e a  (sq f t )  
Area ( s q  f t )  
F l o w  ( c f s )  
T o p  W l d t h  ( f t l  
Avg .  V e l .  ( f t / e )  
H y d r .  D e p t h  ( f t )  
c o n v .  (cfs) 
W e t t e d  P e r .  ( f t )  
s h e a r  (lb/sq f t l  
s t r e a m  Power  ( l b / f t  s) 
Cum Volume ( a c r e - f t )  
Cum SA (acres) 

L e f t  OB C h a n n e l  R i g h t  OB 
0 . 0 2 5  

5 0 4 . 1 5  5 0 4 . 1 5  5 0 4 . 1 5  
1 5 8 1 . 7 9  
1 5 8 1 . 7 9  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  H e a d  ( f t )  
E.G. E l e v  ( f t )  

1 2 4 8 . 0 1  E l e m e n t  L e f t  OB C h a n n e l  R i g h t  OB 
0 . 9 6  Wt .  n - V a l .  0 . 0 2 5  

1 2 4 8 . 9 7  R e a c h  L e n .  ( f t )  5 0 4 . 1 5  5 0 4 . 1 5  5 0 4 . 1 5  
C r i t  W.S. ( f t )  1 2 4 4 . 5 9  F l o w  Area (sq f t l  
E.G. S l o p e  ( f t / f t )  0 . 0 0 1 1 0 0  Area (aq f t )  
Q T o t a l  (cfs) 1 5 7 7 0 . 0 0  F l o w  ( c f a )  
T o p  W i d t h  ( f t )  2 4 8 . 6 9  Top  W i d t h  ( f t )  
vel rota1 ( f t / s )  7 . 8 7  Avg.  V e l .  ( f t / e )  
Max C h l  D p t h  ( f t l  1 1 . 6 1  Hydr .  D e p t h  ( f t l  
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Conv. Total (cfs) 475567.0 Conv. (cfs) 
Length Wtd. (ftl 504.15 Wetted Per. (ft) 

1236.40 Shear (lb/sq ft) 
1.00 stream Power (lb/ft s) 

Frctn Loss (ft) 0.54 Cum Volume (acre-ft) 119.42 215.09 106.09 
C 6 E Loss (ft) 0.01 Cum SA (acres) 32.99 30.23 28.52 

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 5.388 

I 

INPUT - ~ - ~ -  

Description: 
Station Elevation Data num= 51 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elav 
4442.56 1248.8 4501.11 1248.78 4516.45 1248.16 4531.72 1249.02 4598.32 1249 

4101.12 1249.15 4116.44 1248.11 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4442.56 .04 4875.84 .025 5121.15 .04 

sank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4815.84 5127.15 500 500 500 .1 .3 

evation- 1249.12 Left Levee Station= 4834.11 El 
Right Levee Station= 5216.44 Elevation= 1249.9 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1244.25 Element 
vel Head (it) 0.12 Wt. n-Val. 

Left OB Channel Right OB 
0.025 

E.G. Elev (ft) 1244.98 Reach Len. (ft) 500.00 500.00 500.00 
Crit W.S. (ft) 1242.01 Flow Area (sa ft) 1214.50 
E.G. Slope (ft/ft) 0.001326 Area (sq ft) 
Q Total (cfs) 8100.00 Flow (cfs) 
Top Width (ft) 225.87 Top Width (ft) 
vel Total (ft/s) 6.83 Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 8.18 Hydr. Depth (ft) 
conv. TOG (cfs) 238960.5 cbnv. (cfs) 
Lenath Wtd. (ft) 500.00 Wetted Per. (ft) 
Min-~h El (ft) 
Alpha 
Frctn Loss (It) 
C 6 E Loss (ft) 

1236.07 Shear (lb/sq ft) 0.46 
1.00 Stream Power (lb/ft s) 3.16 
0.64 Cum Volume (acre-ft) 147.56 0.32 
0.01 Cum SA (acres) 25.39 0.58 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1245.64 Element 
Vel Head (ft) 0.81 Wt. n-Val 

Channel 
0.025 

Right OB 

E.G. Elev (ft) 1246.51 Reach Len. (ft) 500.00 500.00 500.00 
Crit W.S. (ft) 1242.93 Flow Area (sq ft) 1595.50 
E.G. Slope (ft/ft) 0.001251 Area (sq ft) 
Q Total (cfs) 11920.00 Flow (cfs) 
Top Width (ft) 236.13 Top Width (ft) 
Vel Total (ft/s) 7.41 Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 9.51 Hydr. Depth (ft) 
conv. Total (cfs) 337050.6 conv. (cfs) 331050.6 
Length Wtd. lft) 500.00 Wetted Per. (ft) 238.11 

I m n  Ch El (ft) 1236.01 Shear (lb/sq ft) 0.52 
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Alpha 
Frctn LOPS (ft) 
C 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frotn Loss (ft) 
C 6 E Loss (ftl 

1.00 stream Power (lb/ft s) 3.91 
0.60 Cum Volume (acre-ft) 2.29 188.53 
0 .O1 Cum SA (acres) 4.42 26.65 

Profile #Existing 

1247.51 Element 
0.92 Wt. n-Val. 

1248.43 Reach Len. (ft) 
1243.90 Flow Area (sq ft) 

0.001029 Rrea (sq ftl 
15770.00 Flaw (cfa) 
268.40 Top Width (ft) 
7.68 Avg. Vel. (ft/s) 

11.44 Hydr. Depth (ft) 
491652.5 Conv. (cfs) 
500.00 Wetted Per. (ft) 
1236.07 Shear (lb/eq ft) 

1.01 Stream Power (lb/ft sl 
0.50 Cum Volume (acre-ft) 
0.02 Cum SA (acres) 

Left OB 
0.040 

500.00 
3.93 

Channel 
0.025 

500.00 
2048.59 
2048.59 
15766.67 
250.08 
7.70 
8.19 

491548.8 
252.56 
0.52 
4.01 

Warning - Divided flow computed for this cross-section 
CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 5.293 

INPUT 
Descr~ption: 
Station Elevation Data num= 41 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4442.56 1246.3 4534.31 1246.28 4634.95 1246.17 4719.47 1245.92 4823.27 1245.84 
4827.12 1245.8 4831.43 1246.57 4836.02 1245.83 4850.29 1246 4856.14 1244.85 
4861.35 1246.5 4875.13 1247.15 4906.66 1238.83 4916.89 1238.02 4923.21 1236.76 
4938.34 1237.2 4969.74 1236.65 4980.59 1235.67 4987.23 1236.21 4993.98 1236.43 
5002.83 1235.1 5016.72 1237.19 5055.31 1237.71 5072.23 1237.73 5087.86 1238.83 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4442.56 .04 4875.13 ,025 5140.91 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4875.13 5140.91 500 500 500 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4442.56 4875.13 1249 5140.91 5442.58 1249 
Left Levee Station- 4875.13 Elevation- 1247.15 
Right Levee Station- 5140.91 Elevation- 1247.26 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch ~l (ft) 
Alpha 

Element Left 08 Channel 
Wt. n-val. 0.025 
Reach Len. (ft) 500.00 500.00 
Flow Area (sq ftl 1305.50 
Area (sq ft) 1305.50 
Flow (cfs) 8700.00 
Top Width (ft) 226.28 
Avg. Vel. (ft/s) 6.66 
Hydr. Depth (it) 5.17 
Conv. (ofs) 248380.6 
Wetted Per. (ft) 227.95 
Shear (lb/sq it) 0.44 
Stream Power (lb/ft B )  2.92 

EAST MARlCOPA FLOODWAY PAGE 80 
CAPACITY ASSESSMENT (FCD 97-06) 
REACH 2 

Right OB 
0.040 
500.00 
2.04 

Right 08 

500.00 

HNTB CORPORATION 
1-12-99 



Frctn Loss (ft) 
C 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crlt W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Wldth (ft) 
Vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
W n  Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ftl 

0.55 Cum Volume (acre-ft) 
0.03 Cum SA (acres) 

Profile #Future 

1245.07 Element 
0.82 Wt. n-Val. 

1245.90 Reach Len. (ft) 
1242.16 Flow Area (sq ft) 

0.001155 Area (sq ftl 
11920.00 Flow (cfs) 

237.42 Tap Wldth (ft) 
7.28 Avg. Vel. (ft/s) 
9.97 Hydr. Depth (ft) 

350799.1 Conv. (cfs) 
500.00 Wetted Per. (ft) 
1235.10 Shear (lb/sq Et) 

1.00 stream Power (lb/ft s)  
0.53 Cum Volume (acre-ft) 
0.03 Cum SA (acres) 

Profile #Existing 

Element 
Wt. n-Val. 
Reach Len. (f t) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Wxdth (ftl 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq Et) 
Stream Power (lb/ft s) 
Cum volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

500.00 500.00 500.00 
1637.91 
1637.91 
11920.00 
237.42 

7.28 
6.90 

350799.1 
239.45 
0.49 
3.59 

2.29 169.98 2.61 
4.42 23.93 2.37 

Left OB Channel Right OB 
0.025 

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 5.198 

INPUT 
Descrintian: - - - - - -  . ~ 

Station Elevation Data num= 44 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

4442.56 1243.5 4507.78 1243.6 4622.46 1243.55 4706.58 1243.55 4722.46 1243.56 
4805.98 1243.7 4822.47 1243.78 4828.31 1243.57 4832.08 1243.83 4836.8 1243.31 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4442.56 .04 4875.17 ,025 5127.72 .04 

Bank Sta: Left Right Lengths: Left C h m e l  Right Coeff Contr. Expan. 
4875.17 5127.72 500 500 500 .1 .3 

Ineffective Flow n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4442.56 4815.17 1248 5127.72 5442.58 1248 
Left Levee Station= 4875.17 Elevation= 1245.85 
Rlght Levee Station= 5127.12 Elevation= 1245.71 
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CROSS SECTION OUTPUT 

W.S.  E l e v  ( f t )  
V e l  Head  ( f t )  
E .G.  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E . G .  S l o p e  (ft/ft) 
Q T o t a l  ( c f a )  
T o p  W i d t h  ( f t )  
vel T o t a l  ( f t /s)  
Max C h l  D p t h  ( f t )  
Conv.  T o t a l  (cfs) 
L e n g t h  Wtd.  (ft) 
M i n  Ch E l  (f t)  
A l p h a  
F r c t n  L o s s  ( f t )  
C 6 E L o s s  ( f t )  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  Head  (ft) 
E . G .  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E . G .  S l o p s  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t /s)  
Max C h l  D p t h  ( f t )  
Conv.  T o t a l  (cfs) 
L e n g t h  Wtd.  (ft) 
M i n  Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C & E LOSS ( f t )  

P r o f i l e  # D e s i g n  

1 2 4 3 . 1 5  E l e m e n t  
0 . 6 0  Wt .  n - V a l .  

1 2 4 3 . 7 5  R e a c h  L e n .  ( f t )  
1 2 4 0 . 3 9  F l o w  A r e a  (aq it) 

0 . 0 0 1 0 0 6  Area ( s q  f t )  
8 7 0 0 . 0 0  F l o w  ( c f s )  

2 3 1 . 8 7  Top  W i d t h  ( f t )  
6 . 2 2  Avg.  V e l .  ( f t /s)  
8 . 3 5  Hydr .  D e p t h  ( f t )  

2 7 4 3 4 9 . 6  Conv.  ( c f s )  
5 0 0 . 0 0  W e t t e d  P e r .  ( f t )  

1 2 3 4 . 8 0  S h e a r  ( l b / s q  f t )  
1 . 0 0  s t r e a m  Power  ( l b / f t  s) 
0 . 5 3  Cum Volume ( a c r e - f t )  
0 . 0 0  Cum SA ( a c r e s )  

P r o f i l e  W N t u r e  

1 2 4 4 . 6 2  E l e m e n t  
0 . 7 2  W t .  n - V a l .  

1 2 4 5 . 3 4  R e a c h  L e n .  ( f t )  
1 2 4 1 . 3 0  F l o w  A r e a  (sq ft) 

0 . 0 0 0 9 5 9  Area ( s q  f t )  
1 1 9 2 0 . 0 0  F l o w  ( c f s )  

2 4 3 . 4 3  T o p  W i d t h  ( f t )  
6 . 8 2  Avg. V e l .  ( f t / s )  
9 . 8 2  H y d r .  D e p t h  (ft) 

3 8 4 8 8 6 . 5  Conv.  (cfa) 
5 0 0 . 0 0  W e t t e d  P e r .  ( f t )  

1 2 3 4 . 8 0  S h e a r  ( l b / a q  f t )  
1 . 0 0  s t r e a m  Power  ( l b / f t  s) 
0 . 4 9  Cum Volume ( a c r e - f t )  
0 . 0 0  Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  (ft) 
V e l  Head  ( f t )  
E.G.  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t l f t )  
Q T o t a l  ( c f s )  
Top  W i d t h  ( f t )  
V e l  T o t a l  (ft/s) 
Max C h l  D p t h  ( f t )  
Conv.  T o t a l  (cfs) 
L e n g t h  Wtd .  ( f t )  
Min Ch E l  ( f t )  
A l p h a  
F r o b  L o s s  ( f t )  
C  & E L o s s  ( f t )  

1 2 4 6 . 7 1  E l e m e n t  
0 . 7 5  Wt. n - V a l .  

1 2 4 7 . 4 6  R e a c h  L e n .  ( i t )  
1 2 4 2 . 2 8  F l o w  Area ( a q  f t )  

0 . 0 0 0 7 3 8  A r e a  (sq f t )  
1 5 7 7 0 . 0 0  F l o w  ( c f s )  

1 0 0 0 . 0 2  T o p  W i d t h  ( f t )  
6 . 9 4  Avg.  V e l .  (ft/s) 

1 1 . 9 1  Hydr .  D e p t h  ( f t )  
5 8 0 6 7 2 . 6  Conv.  ( c f a )  

5 0 0 . 0 0  W e t t e d  P e r .  ( f t )  
1 2 3 4 . 8 0  S h e a r  ( l b / e q  f t )  

1 . 0 0  stream Power  ( l b / f t  s) 
0 . 3 7  Cum Vol- ( a c r e - f t )  
0  .OO Cum SA (acres) 

L e f t  OB C h a n n e l  Right OB 
0 . 0 2 5  

5 0 0 . 0 0  5 0 0 . 0 0  5 0 0 . 0 0  
1 3 9 8 . 7 9  

L e f t  08 C h a n n e l  R i g h t  OB 
0 . 0 2 5  

5 0 0 . 0 0  5 0 0 . 0 0  5 0 0 . 0 0  
1 7 4 8 . 3 6  
1 7 4 8 . 3 6  

1 1 9 2 0 . 0 0  
2 4 3 . 4 3  

L e f t  08 C h a n n e l  R i g h t  OB 
0 . 0 2 5  

W a r n i n g  - T h e  c r o a s - s e c t i o n  e n d  p o i n t s  h a d  t o  be e x t e n d e d  v e r t i c a l l y  for  the c o m p u t e d  w a t e r  surface 

CROSS SECTION RIVER: E-IQ 
REACH: R e a c h  2  RS: 5 . 1 0 4  

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  n u =  4 5  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t e  E l e v  S t -  E l e v  
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M a n n i n g ' s  n V a l u e s  num= 3 
S t a  n V a l  S t a  n V a l  S t a  n V a l  

4 4 4 2 . 5 6  . 0 4  4 8 7 4 . 2 3  , 0 2 5  5 1 3 2 . 8 5  ,041 

s a n k  sta: L e f t  R i g h t  L e n g t h s :  L e f t  C h a n n e l  R i g h t  C o e f f  C o n t r .  E x p a .  
4 8 7 4 . 2 3  5 1 3 2 . 8 5  5 0 0  5 0 0  5 0 0  .I .3 

I n e f f e c t i v e  F l o w  n u =  2 
S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4 4 4 2 . 5 6  4 8 7 4 . 2 3  1 2 4 8  5 1 3 2 . 8 5  5 4 4 2 . 5 8  1 2 4 8  
L e f t  L e v e e  S t a t i o n =  4 8 7 4 . 2 3  E l e v a t i o n -  1 2 4 5 . 2  
night L e v e e  S t a t i o n =  5 1 3 2 . 8 5  E l e v a t i o n =  1 2 4 5 . 4  

CROSS SECTION OUTPUT P r o f i l e  # D e s i g n  

W.S. E l e v  ( f t )  
V e l  Head  ( f t )  
E.G. E l e v  ( f t l  
C r r t  W.S. ( f t l  
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W l d t h  ( f t )  
vel T o t a l  ( f t / s l  
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  ( c f s l  
L e n g t h  Wtd.  ( f t )  
Mln Ch E l  ( f t l  
AlDha  

0 
~ r i t n  L o s s  ( f t )  
C 6 E L o s s  ( f t l  

E l e m e n t  L e f t  OB Channel I 
Wt.  n-Val .  0 . 0 2 5  
R e a c h  L e n .  ( f t )  5 0 0 . 0 0  5 0 0 . 0 0  
F l o w  Area (sq f t )  1 3 5 7 . 6 1  
A r e a  ( s q  ft) 1 3 5 7 . 6 1  
F l o w  ( c f s l  8 7 0 0 . 0 0  
T o p  W l d t h  ( f t )  2 3 2 . 0 6  
Avg. V e l .  ( f t / s l  6 . 4 1  
Hydr .  D e p t h  ( f t )  5 . 8 5  
Conv .  ( c f s l  2 6 0 7 9 6 . 0  
W e t t e d  P e r .  ( f t )  2 3 3 . 6 5  
S h e a r  ( l b / s q  f t l  0 . 4 0  
S t r e a m  Power ( l b / f t  s) 2 . 5 9  

0 . 5 4  Cum Volume ( a c r e - f t )  
0 . 0 1  cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S.  E l e v  ( f t )  
V e l  Head ( f t )  
E . G .  E l e v  ( f t l  
C r l t  W.S. ( f t )  
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top W l d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv.  T o t a l  ( c f s )  
L e n g t h  Wtd.  ( f t l  
M l n  Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C 6 E L o s s  ( f t )  

E l e m e n t  L e t t  OB 
Wt.  n - V a l .  
R e a c h  L e n .  ( f t )  5 0 0 . 0 0  
F low Area (sq f t )  
Area (sq f t l  
F l o w  ( c f s )  
Top  W l d t h  ( f t l  
Avg.  V e l .  ( f t / s l  
Hydr .  D e p t h  ( f t )  
c o n v .  ( c f s l  
W e t t e d  P e r .  ( f t )  
S h e a r  ( l b / s q  f t )  
s t r e a m  Power ( l b / f t  s l  
Cum Volume ( a c r e - f t l  2 . 2 9  
Cum SA ( a c r e s )  4 . 4 2  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  Head  ( f t l  

1 2 4 6 . 3 5  E l e m e n t  
0 . 7 4  Wt. n -Val  

t i g h t  OB 

5 0 0 . 0 0  

C h a m e l  R i g h t  0 0  
0 . 0 2 5  

5 0 0 . 0 0  5 0 0 . 0 0  

L e f t  OB C h a n n e l  R i g h t  OB 
0 . 0 2 5  . . 

E.G. E l e v  l f t l  1 2 4 7 . 0 9  R e a c h  L e n .  r f t l  5 0 0 . 0 0  5 0 0 . 0 0  5 0 0 . 0 0  - ~ - ~ ~ ~~~ -~~ - ~ ~ ~ ~ ~ - ~ . - ~ .  . . 
C r i t  W.S. ( f t )  1 2 4 1 . 9 1  F l o w  Area ( s q  f t )  2 2 9 1 . 1 5  
E . G .  S l o p e  ( f t / f t )  0 . 0 0 0 7 4 0  Area (sq f t l  1 8 9 6 . 7 8  2 2 9 1 . 1 5  1 1 2 4 . 0 4  
Q r o t a 1  ( c f s )  1 5 7 7 0 . 0 0   low ( c f s )  1 5 7 7 0 . 0 0  
Top  W i d t h  ( f t )  1 0 0 0 . 0 2  Top  W i d t h  ( f t l  4 3 1 . 6 7  2 5 8 . 6 2  3 0 9 . 7 3  
vel T o t a l  ( f t / s )  
Max C h l  D ~ t h  ( f t l  

6 . 8 8  A V ~ .  V e l .  ( f t / s )  
1 2 . 1 7  Hvdr .  D e o t h  ( f t l  . . . . 

Conv.  T o t a l  (cfs) 5 7 9 7 1 6 . 1  Conv .  ( c f s )  
L e n g t h  W t d .  ( f t l  5 0 0 . 0 0  W e t t e d  P e r .  ( f t )  
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Min Ch E l  ( f t )  
A l p h a  
F r c t n  L o s e  ( f t )  
C  6 E  Loss ( f t )  

1 2 3 3 . 9 0  S h e a r  (lb/sq f t )  0 . 4 2  
1 . 0 0  S t r e a m  Power  ( l b / f t  s) 2 . 8 4  
0 . 4 5  Cum Volume ( a c r e - f t )  2 . 2 9  1 1 0 . 6 6  2 . 6 1  
0 . 0 1  Cum SA ( a c r e s )  4 . 4 2  1 5 . 5 6  2 . 3 7  

CROSS SECTION OUTPUT P r o f i l e  X E x i s t l n g  

W.S. E l e v  (ft) 
V e l  Head ( f t )  
E .G.  E l e v  (ft) 
C r i t  W.S. ( f t )  
E.G.  S l o p e  (ft /ft)  
Q T o t a l  ( c f s )  
Top  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  (ft) 
Conv.  T o t a l  ( c f s )  
L e n g t h  W t d .  ( f t )  
Mln Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C  6 E LOSS (ft)  

1 2 4 6 . 0 4  E l e m e n t  
0 . 6 9  W t .  n - V a l .  

1 2 4 6 . 7 3  R e a c h  L e n .  ( f t )  
1 2 4 1 . 2 7  F low Area (sq ft) 

0 . 0 0 0 6 4 1  A r e a  (sq f t )  
1 5 7 7 0 . 0 0  F low ( c f s )  

1 0 0 0 . 0 2  Top W i d t h  ( f t )  
6 . 6 2  Avg.  V e l .  i f t / s )  

1 2 . 1 4  Hydr .  D e p t h  ( f t l  
6 2 2 9 6 4 . 1  Conv.  ( c f s )  

5 0 0 . 0 0  Wetted P e r .  ( f t )  
1 2 3 3 . 9 0  S h e a r  ( l b / s q  f t )  

1 . 0 1  S t r e a m  Power  ( l b / f t  s) 
0 . 3 0  Cum Volume ( a c r e - f t )  
0 . 0 2  Cum SA (acres) 

L e f t  OB C h m e l  R i m h t  OB 

W a r n i n g  - T h e  c r o s s - s e c t i o n  e n d  p o i n t s  h a d  t o  be e x t e n d e d  vertically f o r  the c o m p u t e d  w a t e r  s u r f a c e  

CROSS SECTION RIVER: EX4? 
REACH: R e a c h  2  RS: 4 . 9 1 4  

INPUT 
D e s c r l p t l o n :  
S t a t l o n  Elevation D a t a  num= 5 0  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a   lev 

a 4 4 4 2 . 5 6  1 2 4 1 . 8  4 5 3 1 . 5  1 2 4 1 . 7 8  4 6 1 6 . 1 9  1 2 4 1 . 6 1  4 6 3 1 . 5  1 2 4 1 . 6  4 7 3 1 . 5  1 2 4 1 . 5 9  
4 7 6 4 . 3 9  1 2 4 1 . 4  4 8 2 8 . 2  1 2 4 0 . 5  4 8 2 9 . 9 6  1 2 4 0 . 5 7  4 8 3 6 . 3 3  1 2 4 1 . 4 2  4 8 4 1  1 2 4 0 . 7 6  
4 8 5 0 . 4 8  1 2 4 0 . 9  4 8 5 3 . 8 8  1 2 4 0 . 8 7  4 8 6 0 . 0 9  1 2 4 3 . 3 5  4 8 7 0 . 0 6  1 2 4 3 . 6 7  4 8 7 3 . 5 7  1 2 4 3 . 5 6  
4 8 7 8 . 5 4  1 2 4 2 . 3  4 8 8 2 . 0 1  1 2 4 2 . 4 6  4 9 0 1 . 3  1 2 3 6 . 6 4  4910.84  1 2 3 5 . 9 2  4 9 1 7 . 8 7  1 2 3 4 . 3 3  
4 9 2 5 . 5 5  1 2 3 4 . 6  4 9 5 7 . 5 9  1 2 3 4 . 7 6  4 9 7 3  1 2 3 4 . 1 3  4 9 8 1 . 2 2  1 2 3 4 . 0 8  4 9 9 4 . 8 7  1 2 3 3 . 7 6  
5 0 0 1 . 2 7  1 2 3 3 . 7  5 0 1 4 . 8  1 2 3 4 . 6 6  5 0 2 5 . 2 9  1 2 3 4 . 6 4  5 0 4 7 . 5  1 2 3 5 . 2 1  5 0 8 4 . 9 3  1 2 3 5 . 4 6  

5 1 0 1 . 4  1 2 3 6 . 7  5 1 2 6 . 7 7  1 2 4 3 . 3 5  5 1 4 0 . 2 4  1 2 4 3 . 4 3  5 1 5 1 . 5 4  1 2 4 0 . 5 7  5 1 6 1 . 3 6  1 2 4 0 . 7 6  
5 1 6 7 . 6 9  1 2 4 1  5 1 8 1 . 4 5  1 2 4 2 . 5 6  5 1 8 6 . 5 7  1 2 4 2 . 8 6  5 2 1 8 . 6 5  1 2 4 3 . 6  5 2 4 7 . 0 9  1 2 4 3 . 2 7  
5 2 5 1 . 0 3  1 2 4 3 . 2  5 2 5 5 . 4 6  1 2 4 3 . 5  5 2 5 9 . 4 6  1 2 4 2 . 0 9  5 2 6 3 . 7 2  1 2 4 3 . 9  5 2 7 3 . 0 9  1 2 4 0 . 3 5  
5 3 0 3 . 9 4  1 2 3 9 . 9  5 3 3 1 . 5 2  1 2 3 9 . 5 1  5 3 5 1 . 2 8  1 2 3 9  5 1  5 4 3 1 . 5 4  1 2 3 9 . 3 2  5 4 4 2 . 5 8  1 2 3 9 . 3 1  

M a n n i n g ' s  n  V a l u e s  nun= 3 
S t a  n  V a l  S t a  n  V a l  S t a  n  V a l  

4 4 4 2 . 5 6  . 0 4  4 8 7 3 . 5 7  , 0 2 5  5 1 2 6 . 7 7  . 0 4  

Bank S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  C h a n n e l  R i g h t  c o e f f  C o n t r .  E x p a n .  
4 8 7 3 . 5 7  5 1 2 6 . 7 7  5 0 0  5 0 0  5 0 0  .1 .3 

I n e f f e c t i v e  F low num= 2  
S t a  L  S t a  R E l e v  S t a  L  S t a  R E l e v  

4 4 4 2 . 5 6  4 8 7 3 . 5 7  1 2 4 8  5 1 2 6 . 7 7  5 4 4 2 . 5 8  1 2 4 8  
L e f t  L e v e e  S t a t i o n =  4 8 7 3 . 5 7  E l e v a t i o n =  1 2 4 3 . 5 6  
R i g h t  L e v e e  S t a t i o n =  5 2 6 3 . 7 2  E l e v a t i o n =  1 2 4 3 . 9  

CROSS SECTION OUTPUT P r o f i l e  # D e s i g n  

W.S. E l e v  ( f t )  1 2 4 1 . 5 8  E l e m e n t  
V e l  Head  ( f t )  0 . 5 8  W t .  n -Val .  
E.G. E l e v  ( f t )  1 2 4 2 . 1 6  R e a c h  L e n .  ( f t )  
c r i t  W . S .  ( f t )  1 2 3 8 . 7 7  Flow A r e a  (sq f t )  
E.G. S l o p e  ( f t / f t )  0 . 0 0 0 9 5 5  A r e a  ( s q  f t )  
Q T o t a l  ( c f s )  8 7 0 0 . 0 0  Flow ( c f s )  
Top  W i d t h  ( f t )  2 6 0 . 3 8  Top W i d t h  (f t)  
V e l  T o t a l  I f t / s )  6 . 0 9  Avo. V e l .  ( f t l s l  . . .  . . .  
Max C h l  D p t h  ( f t )  7 . 8 8  Hydr .  D e p t h  ( f t )  
Conv. T o t a l  ( c f s )  2 8 1 5 7 1 . 7  Conv. ( o f s )  
L e n g t h  W t d .  ( f t )  5 0 0 . 0 0  Wetted P e r .  (f t)  
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Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1233.70 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft a)  
0.49 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

Warning - Divided flow computed for this crosa-section. 
CROSS SECTION OUTPUT Profile XRIture 

W.S. Elev (ft) 
vel Head (ft) 
E.G. Elev (ft) 
Crlt W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ftl 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lass (ft) 
C 6 E Loss (ft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0.025 
Reach Len. (ft) 500.00 500.00 500.00 
Flow Area lsq ft) 
Area (sq ft) 
Flow fcfs) 
Top width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 253.43 
Shear (lb/sq ft) 0.39 
stream Power (Ib/ft 8 )  2.55 
Cum Volume (acre-ft) 2.29 90.07 2.14 
Cum SA (acres) 4.42 12.71 1.99 

CROSS SECTION OUTPUT 

Warning - Divided flow computed for this croas-section. 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ftl 
Vel Total (ft/s) 
Max Chl ~ p t h  fft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

Profile #Existing 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (oq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acrea) 

Left 08 Channel Right 08 
0.025 

500.00 500.00 500.00 
2476.35 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 4.82 

INPUT 
Deacrintion: 
Statlon Elevation Data num- 52 

Sta Elev Sta  lev Sta Elev Sta Elev Sta Elev 
4442.56 1242.2 4519.78 1242.12 4534.5 1242.06 4619.19 1241.82 4718.6 1241.82 
4758.38 1241.7 4821.53 1241.33 4825.69 1241.26 4830.4 1240.17 4833.28 1241.78 

Manning's n Values num= 3 
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S t a  n  V a l  S t a  n  V a l  S t a  n  V a l  

0 4442.56 .04 4874.22 , 0 2 5  5127.46 .04 

~ a n k  S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  Channel  R i g h t  Coeff C o n t r .  
4874.22 5 1 2 7 . 4 6  3 9 1  3 9 1  3 9 1  .1 

I n e f f e c t i v e  Flow num= 2 
s t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4442 .56  4874.22 1248  5127.46 5442.58 1248  
 eft Levee  S t a t i o n =  4874.22 E l e v a t i o n =  1243.16 
R i g h t  Levee  S t a t i o n =  5221.84 E l e v a t i o n =  1244 .38  

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l s v  ( f t )  
C r l t  W.S. (ft) 
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Wldth  ( f t )  
Ve l  T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
conv .  T o t a l  ( c f s )  
Leng th  W t d .  ( f t )  
Mln Ch E l  ( f t )  
A lpha  
F r c t n  Loss  ( f t )  
c r E LOSS ( f t )  

E l emen t  L e f t  OB 
W t .  n -Val .  
Reach Len.  (f t) 391 .00  
Flow Area  (so ft) . - 
Area  ( s q  f t )  
Flow ( ~ £ 9 )  
Top Wrdth ( f t )  
Avg. V e l .  ( f t / s )  
Hydr. Depth  ( f t )  
c0nv.  (cis) 
Wet ted  P e r .  ( f t )  
s h e a r  ( l b / s q  f t )  
s t r e a m  Power ( l b / f t  s) 
cum volume ( a c r e - £  t )  
Cum SA (acres) 

Warning - D i v i d e d  f low computed f o r  this c r o s s - s e c t i o n  

CROSS SECTION OUTPUT P r o f i l e  # h l t u r e  

W.S. E l e v  ( f t )  
vel Head ( f t )  
E . G .  ~ l s v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top Wldth  ( f t )  
V e l  T o t a l  ( f t / s )  
Max Chl  Dpth  ( f t )  
Conv. T o t a l  ( c f s )  
Leng th  Wtd. ( f t )  
Mln Ch E l  ( f t )  
Alpha 
F r c t n  L o s s  ( f t )  
C 6 E LOSS ( f t )  

1242.77 Element  L e f t  OB 
0 .67  W t .  n-Val.  

1243.44 Reach Len.  ( f t )  391 .00  
1239 .25  Flow Area  ( s q  ft) 

0 .000873  Area  ( s q  f t )  
11920 .00  Flow ( c f s )  

2 9 4 . 0 3  Top Wxdth ( f t )  
6 .55  Avg. V e l .  ( f t / s )  
9 .20  Hydr. Depth  ( f t )  

403412.2  Conv. ( c f s )  
3 9 1 . 0 0  Wet t ed  P e r .  ( f t )  

1 2 3 3 . 5 7  S h e a r  ( l b / s q  f t )  
1 . 0 0  S t r eam Power l l b / f t  s) 
0 . 3 4  Cum Volume ( a c r e - f t )  2 . 2 9  
0 . 0 0  cum SA ( a c r e s )  4 . 4 2  

Warning - D i v i d e d  f l o w  computed f o r  t h i s  c r o s s - s e c t i o n .  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. (it) 
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width  ( f t )  
vel T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  ( c f s )  
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
J d ~ h a  

Element   eft OB 
W t .  n -Val .  
Reaoh Len.  ( f  t) 391 .00  
Flow Area  ( s q  ft) 
Area  ( s q  f t )  1 5 7 7 . 3 2  
Flow ( c f s )  
Top Width  ( f t )  431 .66  
Avg. V e l .  ( f t / s )  
Hydr. Depth  ( f t )  
Con". ( c f s l  
w e t t e d  P e r .  ( i t )  
S h e a r  ( l b / s q  ft) 
s t r e a m  Power ( l b / f t  s) 
cum volume ( a c r e - f t )  31 .05  
Cum SA (acres) 10 .54  
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Channe l  R i g h t  OB 
0 . 0 2 5  

391 .00  391.00 

Channe l  R i g h t  OB 
0 .025  

391.00 3 9 1  . O O  
1820.94 

Channe l  R i g h t  OQ 
0 .025  

HNTB CORPORATION 
1-12-99 



Warning - The croas-section end points had to be extended vertically for the computed water aurface. a 
CROSS SECTION RIVER: EMF 
REACH: Reaoh 2 RS: 4.746 

INPUT 
Description: 
Station Elevation Data n u =  48 

Sta Elev Sta Elev Sta 
4485.82 1242.4 4536.14 1242.16 4624.88 

4818 1241.8 4826.15 1241.36 4831.51 
4849.07 1241.1 4853.98 1242.44 4874.53 
4901.79 1235.9 4914.28 1234.8 4917.26 
4955.07 1233.8 4974.59 1233.21 4987.53 
5036.88 1234 5058.71 1234.22 5084.32 
5116.47 1240.3 5121.13 1241.05 5127.78 
5164.35 1240.7 5187.25 1242.98 5196.55 
5260.82 1241.8 5264.79 1244.09 5270.38 
5336.88 1238.7 5436.87 1238.49 5485.84 

Elev Sta Elev Sta Elev 
1242.16 4636.87 1242.11 4729.9 1241.84 
1240.16 4835.9 1242 4845.07 1241.67 
1242.86 4879.11 1241.55 4884.79 1240.86 
1234.06 4936.88 1234.52 4947.51 1234.25 
1233.66 4999.34 1233.09 5012.55 1233.62 
1234.24 5094.46 1235.3 5096.86 1235.39 
1242.92 5142.21 1242.83 5151.09 1240.35 
1243.16 5236.89 1244.13 5256.34 1244.03 
1242.14 5291.01 1239.14 5301.49 1238.35 
1238.42 

Manning's n Values n u -  3 
Sta n Val Sta n Val Sta n Val 

4485.82 .04 4874.53 ,025 5127.78 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4874.53 5127.78 99.94 99.94 99.94 .1 .3 

Ineffective Flow n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4485.82 4874.53 1248 5127.78 5485.84 1248 
Left Levee Station= 4874.53 Elevation- 1242.86 
Right Levee Station= 5236.89 Elevation= 1244.13 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ftl 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length wtd. (ft) 
Min Ch ~l (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Profile XDeslgn 

1240.64 Element 
0.62 Wt. n-Val. 

1241.26 Reach Len. (ft) 
1237.99 Flow Area (sq ft) 

0.001063 Area (sq ft) 
8700.00 Flow (cfs) 
245.00 Top Width (ftl 
6.31 Avg. Vel. (ft/s) 
7.55 Hydr. Depth (ft) 

266859.4 Conv. (cfs) 
99.94 Wetted Per. (ft) 

1233.09 Shear (lb/aq ft) 
1.00 stream Power (lb/ft s) 
0.10 Cum Volume (acre-ft) 
0.01 Cum SA (acres) 

Left OB Channel Right OB 
0.025 

99.94 99.94 99.94 
1378.69 

Warning - Divided flow computed for this crors-section. 
CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 

1242.42 Element I 
0.67 Wt. n-Val. 

1243.09 Reach Len. (ft) 
1238.89 Flow Area (sq it) 

0.000884 Area (sq ft) 
11920.00 Flow (cfs) 
287.90 Top Width (ft) 
6.58 Avg. Vel. (ft/s) 
9.33 Hydr. Depth (ft) 

400857.1 Conv. (cfa) 
99.94 Wetted Per. (ft) 

1233.09 Shear (lb/sg ft) 
1.00 Stream Power (lb/ft e) 

.eft OB Channel Right 06 
0.025 
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Frctn Loss (ft) 0.08 Cum Volume (acre-ft) 
0.01 cum SA (acres) 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION OUTPUT Profile #Existing 

w.s. Elev (ftl 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. ('it) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LO45 (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 99.94 
Flow Area lsa ft) ~ ~ . * 
Area (sq ftl 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 18.17 
Cum SA (acres) 6.86 

Channel Right OB 
0.025 
99.94 99.94 

2548.81 

Warning - The crass-sect~on end po~nts had to be extended vertically for the computed water surface. 

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 4.727 

INPUT 
Descrlpt~on: 
Station Elevation Data num= 53 

Sta Elev Sta Elev Sta 
4531.22 1241.4 4543.35 1241.68 4580.45 
4815.88 1241.7 4820.76 1241.69 4826.98 
4851.37 1240.8 4855.86 1242.08 4874.4 
4897.7 1236.5 4908.7 1235.33 4923.13 
4969.32 1233.7 4978.33 1232.99 4982.58 
5037.41 1234 5065.44 1234.17 5071.94 
5105.84 1235.1 5112.58 1236.97 5130.6 
5166.17 1241.1 5178.55 1242.46 5187.48 
5238.64 1244.7 5251.36 1243.94 5256.19 
5269.51 1242.4 5272.99 1241.87 5291.32 
5437.48 1238.3 5448.74 1238.26 5531.24 

Elev Sta Elev Sta Elev 
1242.17 4638.67 1241.84 4755.39 1241.77 
1241.33 4831.39 1240.06 4836.63 1242.13 
1242.75 4877.92 1241.23 4883.71 1241.1 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4531.22 .04 4874.4 ,025 5130.6 .04 

Bank Sta: Left Rlght Lengths: Left Channel Rlght Coeff Contr. Expan. 
4874.4 5130.6 61.36 61.36 61.36 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4531.22 4874.4 1248 5130.6 5531.24 1248 
Lef t ~ e v e e  Station= 4874.4 Elevation= 1242.75 
Right Levee Station= 5238.64 Elevation= 1244.7 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ftl 
Vel Head (ftl 
E.G. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ftl 
Vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total (cfs) 

1240.56 Element Left OB Channel Right OB 
0.58 Wt. n-Val. 0.025 

1241.14 Reach Len. (ft) 61.36 61.36 61.36 
1237.86 Flow Area lsq ftl 1421.63 
0.000988 Area (sq ft) 1421.63 
8700.00 Flow (cfo) 8700.00 
238.07 Top Width (ftl 238.07 

6.12 Avg. Vel. (ft/s) 6.12 
7.57 Hydr. Depth (ft) 5.97 

276816.8 Conv. (cfs) 276816.8 
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Length Wtd. (ft) 61.36 Wetted Per. (it) 
Min Ch El (ft) 1232.99 Shear (lb/sq ft) 
Alpha 1.00 stream Power (Ib/ft 9 )  

Frctn Loss (ft) 0.07 Cum volume (acre-ft) 
C 6 E Loss (ft) 0.01 Cum SA (acres1 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cia1 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1242.36 Element 
0.63 Wt. n-Val. 

1243.00 Reach Len. (ft) 
1238.73 Flow Area (sq ft) 
0.000816 Area (sq ft) 
11920.00 Flow (ofel 
284.66 Top Width (ftl 

6.39 Avg. vel. (ft/s) 
9.37 Hydr. Depth (ftl 

417311.7 Conv. (cfe) 
61.36 Wetted Per. (ft) 

1232.99 shear (lb/aq ft) 
1.00 Stream Power (lb/ft s) 
0.05 Cum Volume (acre-ft) 
0.01 Cum SA (acres) 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ftl 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Tap Width (ft) 
Val Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfsl 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (it) 
C 6 E Loss (ft) 

1245.31 Element 
0.56 W t .  n-Val. 

1245.87 Reach Len. (ft) 
1239.67 Flow Area (sq ftl 

0.000467 Area (sq ftl 
15770.00 Flow (cfe) 
1000.02 Top Width (ft) 

6.02 Avg. Vel. (ft/s) 
12.32 Hydr. Depth (ft) 

729619.8 Conv. (cfa) 
61.36 Wetted Per. (ft) 

1232.99 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
0.03 Cum Volume (acre-Lt) 
0.00 Cum SA (acres1 

Left 

61 

08 Channel Right 08 
0.025 

.36 61.36 61.36 
1866.57 
1866.57 32.19 

Left 08 Channel Right 08 
0.025 

61.36 61.36 61.36 

Warning - The cross-section end points had to be extended vertically for the oomputed water surface 
CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 4.715 

INPUT 
Description: 
Station Elevation Data numr 50 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4608.39 1241.7 4644.63 1241.89 4737.85 1241.72 4805.04 1241.69 4821.11 1241.59 

4827 1241.1 4831.43 1240.01 4835.83 1242.13 4855.09 1240.72 4860.86 1241.84 
4874 1242.4 4877.35 1240.95 4883.11 1241.11 4897.6 1236.26 4909.19 1236.15 

4916.9 1234.9 4948.36 1234.02 4958.72 1233.92 4980.96 1233.34 5004.43 1233.16 
5037.74 1234 5069.41 1234.58 5087.57 1234.77 5099.26 1235.36 5122.97 1241.26 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4608.39 .04 4874 ,025 5128.7 .04 
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Bank sta: L e f t  R i g h t  L e n g t h s :  L e f t  Channel  R i g h t  Coeff C o n t r .  Expan. 
4874 5128 .7  241.97 241 .97  241.97 .1 . 3  

I n e f f e c t i v e  Flow num= 2 
S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4608.39 4874 1248  5128 .7  5608 .41  1248 
L e f t  Levee  S t a t i o n =  4874 E l e v a t i o n s  1 2 4 2 . 4  
R i g h t  L e v e e  S t a t i o n =  5234 .69  E l e v a t i o n s  1 2 4 4 . 4 2  

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ('it) 
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dpth  ( f t )  
Conv. T o t a l  ( c f s )  
Leng th  Wtd. ( f t )  
MLn Ch E l  ( f t )  
A lpha  
F r c t n  L a s s  ( £ 0  
C & E L o s s  ( f t )  

E l emen t  L e f t  OB 
W t .  n-Val.  
Reach Len. ( f t )  241.97 
Flow Area (so f t l  . A 

A r e a  ( s q  ft) 
Flow ( c f s )  
Top Width  ( f t )  
~ v g .  vel. ( f t / s )  
Hydr.  Dep th  ( f t )  
Conv. ( c f s )  
W e t t e d  P e r .  ( f t )  
s h e a r  ( l b / s q  f t )  
s t r e a m  Power ( l b / f t  s) 
cum Volume ( a c r e - f  t) 
Cum SA ( a c r e s )  

Channe l  Rxgh t  OB 
0 .025  

241.97 241.97 
1 3 1 9 . 3 5  
1 3 1 9 . 3 5  
8700 .00  

234 .21  
6 . 5 9  
5 . 6 3  

247251.5  
235.66 

0 . 4 3  
2 . 8 5  

3 5 . 6 1  
6 .47  

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. f f t l  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Wrdth ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  ( c f s )  
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
A lpha  
F r c t n  L o s s  ( f t )  
C & E L o s s  ( f t )  

E l emen t  L e f t  OB Channe l  R i g h t  08 
W t .  n-Val.  0 . 0 2 5  
Reach Len.  ( f t )  241 .97  241.97 241.97 
Flow Area ( s q  f t )  1769 .94  
Area  ( s q  ft) 1 7 6 9 . 9 4  38 .64  
Flow ( c f e )  11920 . O O  
Top Width ( f t )  2 5 3 . 9 3  38 .45  
Avg. V e l .  ( f t / s )  6 . 7 3  
Hydr.  Dep th  ( f t )  6 . 9 7  
conv .  ( c f a )  381844.6  
Wet t ed  P e r .  ( f t )  2 5 5 . 9 5  
S h e a r  ( l b / s q  f t )  0 . 4 2  
s t r e a m  Power ( l b / f t  s) 2 . 8 3  
cum Volume ( a c r e - f t )  2 . 2 9  4 6 . 0 6  0 . 6 4  
Cum SA (acres) 4 . 4 2  6 .64 0 . 8 6  

Warning - D i v i d e d  f low computed f o r  this c r o s s - a e c t i o n .  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
Ve l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top Width  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  ( c f s )  
Leng th  Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha  
F r c t n  L a s e  ( f t )  
C 6 E LOSS ( f t )  

1245.24 Element  
0 . 6 0  W t .  n -Val .  

1245.84 Reach Len. ( f t )  
1239 .93  Flow Area  (sq f t )  

0 .000516 Area ( s q  f t )  
15770.00 Flow ( c f s )  

1 0 0 0 . 0 2  TOP Width  ( f t )  
6 . 2 2  Avg. Ve l .  ( f t / s )  

1 2 . 0 8  ~ y d r .  Depth  ( f t )  
694053.4 Conv. ( c f s )  

241.97 w e t t e d  P e r .  ( f t )  
1233 .16  S h e a r  ( l b / s q  f t )  

1 . 0 0  s t r e a m  Power ( l b / f t  s) 
0 . 1 1  Cum Volume ( a c r e - £  t )  
0 .08  Cum SA ( a c r e s )  

L e f t  OB Channe l  R i g h t  OB 
0 . 0 2 5  

* Warning - The  c r o s a - s e c t i o n  e n d  p o i n t s  had  t o  b e  e x t e n d e d  v e r t i o a l l y  f o r  the computed water s u r f a c e  
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CROSS SECTION RIVER: EMF 
REACH:  each 2 RS: 4.669 

INPUT 
Deecription: Riprap Channel 
station Elevation Data nun= 58 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4597.74 1240.4 4610.28 1238.78 4641.79 1237.91 4656.1 1238.9 4675.75 1239.33 
4691.07 1244.1 4707.61 1244.57 4721.58 1241.77 4727.32 1240.53 4747.2 1238.94 
4758.31 1238.5 4769.81 1238.26 4778.63 1238.49 4790.91 1239.29 4804.46 1239.77 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4597.74 .04 4878.67 .03 5119.43 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4878.67 5119.43 200 283.71 410 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4597.74 4715 1248 5542 5597.74 1248 
Left Levee Station= 4878.67 Elevation= 1242 
Right Levee Station= 5119.43 Elevation- 1241.61 
Blocked Obstructions n u =  1 

Sta L Sta R Elev 
4597.74 4858.2 1241 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crlt W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Wldth (ft) 
Val Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Mln Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Profile #Design 

1240.09 Element 
0.62 Wt. n-Val. 

1240.72 Reach Len. (ft) 
1237.48 Flow Area (sq ft) 

0.001526 Area (sq ft) 
8700.00 Flow (of=) 
229.88 Top Width (ft) 

6.34 Avg. Vel. (ft/s) 
7.30 Hydr. Depth (ft) 

222705.3 Conv. (cfs) 
283.71 wetted Per. (ft) 
1232.79 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft 5 )  

0.39 Cum Volume (acre-ft) 
0.03 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 

1242 .O4 Element 
0.62 W t .  n-Val. 

1242.66 Reach Len. (ft) 
1238.38 Flow Area (sq ft) 

0.001120 Area (sq ft) 
11920.00 Flow (cfs) 
556.98 Top Width (ft) 
5.83 Avg. Vel. (ft/a) 
9.25 Hydr. Depth (ft) 

356132.1 Conv. (cfa) 
283.51 Wetted Per. (ft) 

1232.79 Shear (lb/sq ft) 
1.17 Stream Power (lb/ft a)  
0.29 Cum Volvme (acre-it) 
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Left OB 

200.00 

Left OB 
0.040 
200.00 
146.73 
235.06 
173.22 
245.14 
1.18 
0.93 

5175.2 
158.59 
0.06 
0.08 
1.64 

Charnel 
0.030 

283.71 

Channel 
0.030 
283.71 

Right OB 

Right OB 
0.040 
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c 6 E LOSS (ft) 0.02 Cum SA (acres) 3.74 5.27 0.56 

Warning - Divided flow computed far this cross-section. 
Warning - The cross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION OUTPUT 

W.S. Elev (ft) 
vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Lenoth Wtd. (ft) 

Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

Profile #Existing 

Element Left 08 
Wt. n-Val. 0.040 
Reach Len. (ft) 200.00 
Flow Rrea (aq  ft) 682.04 
Area (sq ft) 1097.82 
Flow (cfs) 1335.65 
Top Width (it) 280.93 
Avg. Vel. (ft/s) 1.96 
Hydr. Depth (ft) 4.17 
Conv. (cfs) 65538.2 
Wetted Per. (ft) 163.94 
Shear (lb/sq ft) 0.11 
Stream Power (lb/ft s) 0.21 
Cum Volume (acre-ft) 8.14 
Cum SA (acres) 4.07 

Channel Right OB 
0.030 0.040 

283.71 410.00 
2623.29 1071.42 

warning - The cross-sectlon end points had to be extended vertically for the computed water surface 
CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 4.615 

INPUT 
Description: S.P.R.R. Bridge (East of SR 87), Upstream Face 
10 Span Bridge 

with Riprap Protection 
Manning n Value of ,030 used for 

Channel 
Use Field Survey Data for This Cross Section 
Skew Angle 

44.70 Degrees, Cross Section Data Adjusted 
Station Elevation Data num= 34 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
477'4.04 1243.6 4777.09 1243.6 4779.13 1244 4834.33 1244 4843.62 1243.62 
4878.18 1243.55 4879.65 1241.24 4887.76 1240.07 4904.67 1234.48 4912.3 1232.39 
4929.32 1232.63 4954.31 1232.7 4979.29 1232.37 4986.74 1232.24 5004.23 1232.95 
5022.4 1233.04 5029.11 1232.58 5036.7 1232.22 5037.99 1232.79 5053.86 1232.57 
5078.93 1232.3 5095.34 1232.37 5103.88 1235.5 5118.91 1239.55 5128.01 1239.67 
5130.04 1243.39 5163.79 1243.1 5243.96 1242 5268.77 1241.79 5301.47 1241.72 
5327.73 1241.59 5333.21 1241.5 5362.21 1241.5 5373.3 1241.53 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4774.04 .04 4878.18 .03 5130.04 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4878.18 5130.04 26.23 26.23 26.23 .3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4774.04 4878.18 1247 5130.04 5373.3 1247 
 eft ~ e v e e  Station= 4878.18 Elevation= 1243.55 
Right Levee Station= 5130.04 Elevation= 1243.39 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (it) 
E.G. Elev (ft) 
Crit W.S. l f t l  

1239.78 Element Left OB Channel Right OB 
0.53 Wt. n-Val. 0.030 

1240.30 Reach Len. (ft) 0.00 0.00 0.00 
1236.59 Flow Area lsa ft) 1493.62 . 

E ~ G ;  slope '(ft/ft) 0.001221 Area (sq ft) 

a Q Total (cfs) 8700.00 Flow (cfs) 
Top Width (ft) 239.42 Top Width (ft) 
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vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cis) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

5.82 Avg. Vel. (ft/s) 
7.56 Hydr. Depth (ft) 

249007.4 Conv. (cfs) 
0.00 Wetted Per. (ft) 

1232.22 Shear (lb/sq ft) 
1.00 stream Power (lb/ft s) 
0.00 Cum Volume (acre-ft) 
0.07 Cum SA (acres) 

warning - The oonveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. Thia may indicate the need for additional oross sections. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elsv (ft) 
vel Head (ft) 
E.G. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (=fa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss lft) 
C 6 E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 0.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow lcfs) 
Top Width (ftl 
Avg. Vel. (ft/s) 
Hydr. Depth (it) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/aq ft) 
stream Power (lb/ft s) 
cum Volume (afee-ft) 1.10 
cum SA (acres) 3.18 

Channel Right OB 
0.030 
0.00 0.00 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indifate the need 
for additional cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross seotions. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ftl 
E.G. Slope lft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1245.00 Element Left OB 
0.49 Wt. n-Val. 

1245.49 Reach Len. (ft) 0.00 
1238.47 Flow Area (sq ft) 

0.000542 Area (sq ft) 121.40 
15770.00 Flow (cfs) 
599.26 Top Width (ft) 104.14 
5.65 Avg. Vel. (ft/s) 
12.78 Hydr. Depth (ft) 

677439.8 Conv. (cis) 
0.00 Wetted Per. (ft) 

1232.22 Shear (lb/aq ft) 
1.00 stream Power (lb/ft s) 
0.00 Cum Volume (acre-ft) 5.34 
0.47 Cum SA (acres) 3.19 

Channel Right 08 
0.030 
0.00 0.00 

2793.52 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 

for additional cross sections. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is lesa 

than 0.7 or greater than 1.4. This may indicate the need for additional croma Bections. 

BRIDGE RIVER: EMF 
REACH: Reach 2 RS: 4.613 

INPUT 
Description: S.P.R.R. 10 Span Bridge East of SR 87 
Distance from Upstream XS = 0 
Deck/Roadway Width = 26.23 
Weir Coefficient - - 2.6 
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~ ~ i d g e  Deok/Roadway Skew = 
Uostream Deck/Roadway Coordinates 

nun= 37 
Sta HL Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

4770.82 1245.38 1243 4807.09 1245.6 1243 4843.04 1245.42 1243 
4867.66 1245.29 1240.26 4878.89 1245.23 1240.26 4903.1 1245.21 1240.26 
4906.62 1245.21 1240.26 4914.32 1245.2 1240.25 4931.47 1245.19 1240.24 
4939.45 1245.19 1240.22 4950.66 1245.19 1240.2 4956.35 1245.15 1240.19 
4976.21 1245.13 1240.12 4981.23 1245.12 1240.1 4987.36 1245.11 1240.08 
5006.03 1245.06 1240.02 5014.04 1245.04 1239.99 5025.33 1245.01 1239.95 
5030.95 1244.98 1239.93 5052.01 1244.96 1239.88 5055.77 1244.95 1239.87 
5063.27 1244.94 1239.86 5080.67 1244.86 1239.82 5087.86 1244.82 1239.81 
5099.11 1244.77 1239.8 5105.51 1244.76 1239.78 5124.45 1244.74 1239.78 
5127.76 1244.73 1239.78 5135.69 1244.73 1242 5172.24 1244.63 1242 
5209.32 1244.43 1242 5245.24 1244.13 1241 5281.76 1243.77 1241 

5319 1243.56 1241 5355.48 1243.36 1241 5391.71 1243.34 1241 

Upstream Br~dge Cross Sectlon Data 
Statron Elevation Data num= 34 

Sta Elev Sta Elev sta 
4774.04 1243.6 4777.09 1243.6 4779.13 
4878.18 1243.55 4879.65 1241.24 4887.76 
4929.32 1232.63 4954.31 1232.7 4979.29 
5022.4 1233.04 5029.11 1232.58 5036.7 
5078.93 1232.3 5095.34 1232.37 5103.88 
5130.04 1243.39 5163.79 1243.1 5243.96 
5327.73 1241.59 5333.21 1241.5 5362.21 

Elev Sta Elev 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4774.04 .04 4878.18 .03 5130.04 .04 

aank Sta: Left Right Coeff Contr. Expan. 
4878.18 5130.04 .3 .5 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4774 04 4878.18 1247 5130.04 5373.3 1247 .. 
 eft Levee Station= 4878.18 Elevation= 1243.55 
R~ght Levee Station= 5130.04 Elevation= 1243.39 

Downstream Deck/Roadway Coordxnates 
num= 36 
Sta HI Cord Lo Cord Sta Hi Cord Lo Cord Sta HI Cord Lo Coed 

4759.9 1245.3 1243 4770.82 1245.38 1243 4807.09 1245.6 1243 
4843.04 1245.42 1243 4867.66 1245.29 1240.26 4878.89 1245.23 1240.26 
4903.1 1245.21 1240.26 4914.32 1245.2 1240.25 4939.31 1245.19 1240.25 
4939.45 1245.19 1240.25 4950.66 1245.19 1240.23 4964.2 1245.14 1240.21 
4976.21 1245.13 1240.19 4987.36 1245.11 1240.17 4989.09 1245.11 1240.16 
5013.99 1245.06 1240.07 5014.04 1245.04 1240.06 5025.33 1245.01 1240.04 
5038.84 1244.98 1240.02 5052.01 1244.96 1239.97 5063.27 1244.94 1239.93 
5063.74 1244.88 1239.93 5087.86 1244.82 1239.83 5088.62 1244.81 1239.83 
5099.11 1244.77 1239.8 5113.52 1244.75 1239.76 5124.45 1244.74 1239.76 
5135.69 1244.73 1239.76 5172.24 1244.63 1239.76 5209.32 1244.43 1239.76 
5245.24 1244.13 1241 5281.76 1243.77 1241 5319 1243.56 1241 
5355.48 1243.36 1241 5391.71 1243.34 1241 5427.29 1243.16 1241 

Downstream Bridge Cross Section Data 
Station Elevation Data n u =  38 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4759.9 1244 4771.45 1244 4783.15 1243.76 4793.31 1243.95 4831.09 1244.06 
4850.93 1244 4862.81 1243.76 4877.69 1243.85 4912.74 1242.75 4914.19 1241.06 
4921.22 1241.26 4938.26 1234.71 4946.53 1232.67 4962.99 1233.23 4970.08 1232.55 
4986.72 1232.95 4987.93 1233.9 5000.02 1233.62 5009.01 1232.41 5012.78 1232.64 
5032.96 1232.16 5037.7 1233.11 5062.56 1233.29 5087.4 1232.54 5112.41 1232.65 
5126.96 1232.14 5137.01 1234.9 5149.19 1238.92 5161.81 1240.04 5163.63 1243.2 
5201.19 1243.12 5220.61 1242.25 5247.09 1242 5250.83 1241.91 5269.37 1241.8 
5313.05 1241.49 5351.4 1241.41 5364.35 1241.4 

Manning's n Values num= 3 
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Sta n Val Sta n Val Sta n Val 
4759.9 ,011 4912.74 .03 5163.63 .04 

Bank Sta: Left Right Coeff Contr. Expan 
4912.74 5163.63 .3 .5 

Ineffective Flow num= 2 
St. L Sta R Elev Sta L Sta R Elev 
4759.9 4912.74 1246 5163.63 5364.35 1246 

Left Levee Station= 4912.74 Elevation= 1242.75 
Right Levee Station= 5163.63 Elevation= 1243.2 

Upstream Embankment side slope = 0 horiz. to 1.0 vertical 
Downstream Embanbent side alope = 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins - - 
Energy head used in spillway design - - 
Spillway height used in design - - 
Weir crest shape Broad Crested 

Number of Piers = 9 

Pier Data 
pier Station Upstream= 4906.62 Downstream- 4939.31 
Upstream n u =  2 

Width Elev Width Elev 
3 1233.48 3 1240.26 

Downstream n u =  2 
Width Elev Width Elev 

3 1231.67 3 1240.25 

Pier Data 
Pier Station Upatream= 4931.47 Downstream= 4964.2 
upstream num= 2 

Width Elev Width Elev 
3 1231.63 3 1240.24 

Downstream n u =  2 
Width Elev Width Elev 

3 1232.23 3 1240.21 

Pier Data 
Pzer StatLon Upstream= 4956.35 Downstreamr 4989.09 
upstream num= 2 

Wldth Elev Wldth Elev 
3 1231.7 3 1240.19 

 owns stream n u =  2 
Wldth Elev Wldth Elev 

3 1232.9 331240.16 

Pier Data 
Pier Station Upstream= 4981.23 Domatream- 5013.99 
upstream num= 2 

Width Elev Wldth Elev 
3 1231.37 3 1240.1 

Downstream n u =  2 
Wldth Elev Width Elev 

3 1231.64 3 1240.07 

Pier Data 
Pier Station Upstream= 5006.03 Downstceamn 5038.84 
Upstream num= 2 

Width Elev Width Elev 
3 1231.95 3 1240.02 

Downstream num= 2 
Width Elev Wldth Elev 

3 1232.11 3 1240.02 

Pier Data 
Pier Station Upstream= 5030.95 Downstream= 5063.74 
Upstream n u =  2 

Width Elev Width Elev 
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3 1231.58 3 1239.93 
Downstream n u =  2 

Width Elev Width Elev 
3 1232.29 3 1239.93 

Pier Data 
pier Station Upstream= 5055.77 Downstream= 5088.62 
Upstream num= 2 

Width Elev Width Elev 
3 1231.57 3 1239.87 

Downstream num= 2 
Width Elev Width Elev 

3 1231.54 3 1239.83 

Pier Data 
pier Station Upstream= 5080.67 Downstream= 5113.52 
upstream n u =  2 

Width Elev Width Elev 
3 1231.3 3 1239.82 

Downstream num= 2 
Width Elev Width Elev 

3 1231.65 3 1239.76 

Pler Data 
P ~ e r  Statlon Upstream= 5105.51 Downstream= 5138.37 
Upstream num= 2 

Width Elev Width Elev 
3 1235.5 3 1239.78 

Downstream n u =  2 
Width Elev Width Elev 

3 1233.9 3 1240.73 

Number of Bridge Coefficient Sets = 1 

0 
Low Flow Methods and Data 

Energy 
Momentum Cd = 1.2 - 
Yarnell Mral = .9 

Selected Low Flow Methods = Highest Energy Answer 

High Flow Method 
Energy Only 

Additional Bridge Parameters 
Add Friction component to Momentum 
Do not add Weight component to Momentum 
Class B flow critical depth oomputations use critical depth 

inside the bridge at the downstream end 
Criteria to check for pressure flow = Upstream water surface 

BRIDGE OUTPUT Profile #Design 
Opening : Bridge #1 

E.G. US. (ft) 1240.30 
W.S. US. (ft) 1239.78 
Q Total (cfs) 8700.00 
Q Bridge (cfs) 8700.00 
Q Weir (cfs) 
Weir Sta Lft (ft) 
Weir Sta Rgt (ft) 
Weir Submerg 
Weir Max Depth (ft) 
Min Top Rd (ftl 1244.73 
Min El Prs (ft) 1240.26 
Delta EG (ftl 0.31 
Delta WS (ft) 0.45 
BR Open Area (sq ftl 1309.39 
BR Open Vel (ft/s) 7.56 
coef of Q 
Br Sel Mthd Energy only 

Element 
E.G. Elev (ft) 
w.s. Elev (ft) 
Crit W.S. (ft) 
Max Chl Dpth (ft) 
vel Total (ft/s) 
 low Area (sq ft) 
Froude # Chl 
speoif Force (cu ftl 
aydr Depth (ftl 
W.P. Total (ft) 
Conv. Total (cfs) 
Top Width (ftl 
Frctn Loss (ft) 
c 6 E Loss (ft) 
shear Total (lb/sq ft) 
Power Total (lb/ft s) 

Inside BR US 
1240.24 
1239.49 
1236.91 

7.27 
6.94 

1253.23 
0.49 

6059.72 
6.20 

319.38 
154426.3 
202.16 
0.09 
0.04 
0.78 
5.40 

Inside BR DS 
1240.10 
1239.21 
1237.15 
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Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional crosa sections. 

BRIDGE OUTPUT Profile 
Opening : Bridge #1 

E.G. US. (ft) 
W.S. US. (ft) 
Q Total (ofs) 
Q Bridge (cfs) 
Q Weir (cfs) 
Weir Sta Lft (ft) 
Weir Sta Rgt (ft) 
Weir Submerg 
Weir Max Depth (ft) 
Min Top Rd (ft) 
Min El Prs (ft) 
Delta EG (ftl 
Delta WS (it) 
BR Open Area (sq ft) 
BR Open Vel (ft/s) 
Coef of Q 
Br Sel Mthd Energy only 

Element 
E.G. Elsv (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
Max Chl Dpth (ft) 
Vel Total (ft/s) 
Flow Area (aq it) 
Froude X Chl 
specif Force (cu ft) 
Hydr Depth (ft) 
W.P. Total (St) 
Conv. Total (cfs) 
Top Width (ft) 
Frctn Loss (ft) 
C 6 E Loss (ft) 
Shear Total (lb/sq ft) 
Power Total (lb/ft s) 

Inside BR US 
1242.16 

Inside BR DS 
1241.07 

~ o t e  - Yarnell answer is not valid iP the water surface is above the low ohord or if there is weir flow. 
The Yarnell answer has been disregarded. 

Note - Momentum answer is not valid if the water surface is above the low chord or if there is weir 
flow. The momentum Mswer has been disregarded. 

warning - The velocity head has changed by mare than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 

Warning - The conveyanoe ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

BRIDGE OUTPUT Profile #Existing 
Opening : Bridge X1 

E.G. US. (ft) 
W.S. US. (ft) 
Q Total (cfs) 
Q Bridge (cfs) 
Q Weir (cfe) 
Weir Sta Lft (ft) 
Weir Sta Rgt (ft) 
Weir Submerg 
Weir Max Depth (ft) 
Min Top Rd (ft) 
Min El Prs (ft) 
Delta EG (ft) 
Delta WS (ft) 
BR Open Area ( a q  ft) 
BR Open Vel (ft/s) 
Coef of Q 
Br Sel Mthd Energy Only 

Element 
E.G. Elev (ftl 
W.S. Elev (ftl 
Crit W.S. (ftl 
Max Chl Dpth (ft) 
Vel Total (ft/s) 
Flow Area (sq ft) 
rroude it Chl 
Specif Force (cu ft) 
Hydr Depth (ft) 
W.P. Total (ft) 
Conv. Total (cfs) 
Top Width (ft) 
Frctn Lolls (ft) 
C 6 E Loss (ft) 
Shear Total (lb/sq ft) 
Power Total (lb/ft s) 

Inside BR US Inside BR DS 
1245.02 1244.51 
1242.94 1242.26 
1238.98 1239.25 

Note - Yarnell answer is not valid iP the water surface is above the low chord or if there ie weir flow. 
The Yarnell answer has been disregarded. 

Note - Momentum answer is not valid if the water aurface is above the low chord or if there is weir 
flow. The momentum answer has been disregarded. 

Warning - The velocity head has ohanqed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional crosa sections. 

Warning - The conveyance ratio (upstream conveyance divided by domstream conveyance) is less 
than 0.7 or greater khan 1.4. This may indicate the need for additional crosa sections. 

CROSS SECTION RIVER: EMF 
W H :  Reach 2 RS: 4.610 
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INPUT 
Description: S.P.R.R. Brldge (East of SR 87). Downstream Face 
lo span Bridge 

with Riprap Protection 
Manning n Value of ,030 used for 

C h m e l  
Use Field Survey Data for This Cross Section 
Skew Angle 

44.65 Deareas. Cross Section Data Adiusted - 
Station Elevatron Data num= 38 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4759.9 1244 4771.45 1244 4783.15 1243.76 4793.31 1243.95 4831.09 1244.06 
4850.93 1244 4862.81 1243.76 4877.69 1243.85 4912.74 1242.75 4914.19 1241.06 
4921.22 1241.26 4938.26 1234.71 4946.53 1232.67 4962.99 1233.23 4970.08 1232.55 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4759.9 .04 4912.74 .03 5163.63 .04 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4912.74 5163.63 109.5 109.5 109.5 .3 

Ineffeotlve Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
4759.9 4912.74 1246 5163.63 5364.35 1246 

Left Levee Station= 4912 74 Elevation= 1242.75 
Rlght Levee Station= 5163.63 Elevation= 1243.2 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
cr1t W.S. (ft) 
E.G. Slops (ft/ft) 
Q Total (cfsl 
Top Width (f t) 
vel Total (ft/s) 
Mar Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ftl 
MLn Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1239.33 Element Left OB 
0.66 wt. n-Val. 

1239.99 Reach Len. (ft) 109.50 
1236.83 Flow Area (sq ft) 

0.001675 Area (sq ft) 
8700.00 Flow (cfsl 
227.50 Top W~dth (ft) 

6.53 Avg. Vel. (ft/s) 
7.19 Hydr. Depth (ft) 

212593.2 Conv. (cfs) 
109.50 Wetted Per. (ft) 
1232.14 Shear (lb/sq ft) 

1.00 stream Power (lb/ft sl 
0.17 Cum Volume (acre-ft) 
0.03 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (f t) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn ~ o s s  (it) 
C 6 E Loss (ft) 

1240.84 Element Left OB 
0.77 Wt. n-Val. 

1241.61 Reach Len. (ft) 109.50 
1237.74 Flow Area (sq ft) 

0.001533 Area (sq ft) 
11920.00 Flow (cfs) 
239.96 Top Width (ft) 
7.06 ~ v g .  Vel. (ft/s) 
8.70 Hydr. Depth (ft) 

304402.5 Conv. (cfs) 
109.50 Wetted Per. (ft) 

1232.14 Shear ( lb/sq ft) 
1.00 Stream Bower (lb/ft s) 
0.15 cum volume (acre-ft) 1.10 
0.03 Cum SA (acres) 3.18 
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CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha. 
Frctn Loss (ft) 
C & E Loss (ft) 

1243.00 Element 
0.78 Wt. n-Val. 

1243.78 Reach Len. (ft) 
1238.71  low Area (sq ft) 
0.001149 Area (sq ft) 
15770.00 Flow (cfs) 
258.60 TOP Width (ft) 
7.09 ~ v g .  Vel. (ft/s) 
10.86 Hydr. Depth (ft) 

465136.6 Conv. (cfs) 
109.50 Wetted Per. (ft) 
1232.14 Shear (lb/sq ftl 

1.00 Stream Power (lb/ft s) 
0.12 Cum Volume (acre-ft) 
0.02 Cum SA (acres) 

Left 08 Channel Right OB 
0.030 

109.50 109.50 109.50 
2224.22 

0.96 2224.22 
15770.00 

7.83 250.77 
7.09 
8.87 

465136.6 
256.38 
0.62 
4.41 

5.34 27.97 1.83 
3.19 3.59 1.67 

CROSS SECTION RIVER: EMF 
m C H :  Reaoh 2 RS: 4.590 

INPUT 
Description: SR 87 Bridge Upstream Face 
5 span Bridge with Riprap 

Proteotion 
Manning n Value of ,030 used for Chatlnel 
Use Field 

Survey Data for This Cross Section 
Skew Angle 44.54 Degrees, 

Cross Section Data Adjusted 
Station Elevation Data nvmi 24 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
4653.46 1243.5 4678.53 1243.42 4741.53 1243.63 4775.28 1243.55 4845.04 1243.48 
4877.76 1243.11 4884.71 1242.31 4890.54 1239.6 4911.15 1232.54 4927.29 1232.23 
4977.25 1232.68 5027.42 1232.39 5076.91 1231.84 5094.83 1232.03 5099.21 1233.09 
5122.67 1241.57 5129.15 1242.72 5160.24 1242.98 5191.28 1242.84 5230.57 1242.69 
5238.87 1242.6 5280.65 1242.4 5309.47 1241.98 5322.27 1241.96 

Manning'e n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4653.46 ,041 4877.76 .03 5129.15 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4877.76 5129.15 64.93 64.93 64.93 .3 .5 

Ineffective Flow n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4653.46 4877.76 1245 5129.15 5322.27 1245 
Left Levee Station= 4877.76 Elevation- 1243.11 
Rlght Levee Station= 5129.15 Elevation- 1242.72 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Lose (ft) 

Element Left 08 
Wt. n-Val. 
Reach Len. (ft) 0.00 
slow Area (sq ft) 
Area (aq ft) 
FLOW (cfa) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. (cfa) 
Wetted Per. (it) 
Shear (lb/sq ft) 
Stream Power (lb/ft 8 )  

Cum Volume (acre-ft) 
Cum SA (acres) 

Channel I tight 08 

0.00 

EAST MARICOPA FLOODWAY PAGE 100 HNTB CORPORATION 
CAPACITY ASSESSMENT (FCD 97-06) 1-12-99 
REACH 2 



CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (5t) 
C 6 E Loss (ft) 

Profile #Future 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
canv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-f t) 
Cum SA (aores) 

Left 

0 

OB Channel Right OB 
0.030 

.oo 0.00 0.00 
1753.80 
1753.80 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need far additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. slope lft/ft) 
Q Total (cfs) 
Top Wldth (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) @ Alpha 
Frctn Loss (ft) 
C 6 E Loss (it) 

1242.89 Element 
0.75 Wt. n-Val. 

1243.64 Reach Len. (ft) 
1238.22 plow Area (sq ft) 

0.001049 Area (sq ft) 
15770.00 Flow (cfs) 
412.79 Top Width (ft) 

6.93 Avg. Vel. (ft/s) 
11.05 Hydr. Depth (ft) 

487012.2 Canv. (cfs) 
0 .OO Wetted Per. (ft) 

1231.84 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
0.00 Cum Volume (acre-ft) 
0.38 Cum SA (acres) 

Left 08 Channel Right oe 
0.030 

Warning - Divided flow computed for this cross-section. 
Warning - The cross-section end points had to be extended vertically for the computed water surface. 
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 

for additional cross sections. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

BRIDGE RIVER: EMF 
REACH: Reach 2 RS: 4.584 

INPUT 
Desoription: SR 87 Bridge, 5 Span Bridge 
Distance from Upstream XS = 0 
Deck/Roadway Width = 64.93 
Weir Coefficient = 2.6 
Bridge Deck/Roadway Skew = 
Upstream Deok/Roadway Coordinates 

num= 39 . . 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

4632.92 1243.9 1243 4699.7 1243.73 1243 4735.5 1243.72 1243 
4770.69 1243.67 1243 4806.33 1243.64 1243 4842.12 1243.57 1243 
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Upstream Bridge Cross Section Data 
Station Elevation Data n u =  24 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4653.46 1243.5 4678.53 1243.42 4741.53 1243.63 4775.28 1243.55 4845.04 1243.48 
4877.76 1243.11 4884.71 1242.31 4890.54 1239.6 4911.15 1232.54 4927.29 1232.23 
4977.25 1232.68 5027.42 1232.39 5076.91 1231.84 5094.83 1232.03 5099.21 1233.09 
5122.67 1241.57 5129.15 1242.72 5160.24 1242.98 5191.28 1242.84 5230.57 1242.69 
5238.87 1242.6 5280.65 1242.4 5309.47 1241.98 5322.27 1241.96 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4653.46 .04 4877.76 .03 5129.15 .04 

Bank sta: Left Right Coeff Contr. Expan. 
4877.76 5129.15 .3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4653.46 4877.76 1245 5129.15 5322.27 1245 
Left Levee Station- 4877.76 Elevation- 1243.11 
night Levee Station= 5129.15 Elevation= 1242.72 

Downstream Deck/Roadway Coordrnatea 
num= 39 
Sta HI Cord Lo Cord Sta HI Cord Lo Card Sta Hi Cord Lo Cord 
4619 1243.47 1243.47 4632.92 1243.9 1243 4699.7 1243.73 1243 

4735.5 1243.72 1243 4770.69 1243.67 1243 4806.33 1243.64 1243 
4842.12 1243.57 1243 4877.39 1243.53 1240.19 4878.02 1243.53 1240.19 
4889.64 1243.5 1240.19 4891.82 1243.49 1240.19 4911.32 1243.43 1240.19 
4914.45 1243.42 1240.19 4918.64 1243.41 1240.19 4927.21 1243.41 1240.19 
4954.31 1243.41 1240.15 4977.29 1243.4 1240.12 4989.43 1243.4 1240.11 

Downstream Bridge Cross Section Data 
Station Elevation Data num= 25 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4619 1243.47 4695.33 1243.34 4708.97 1243.33 4730.38 1243.41 4774.07 1243.5 

4812.14 1243.5 4838.94 1243.5 4842.08 1243.5 4877.64 1243.5 4890.54 1240.39 

Manning's n Values nun- 3 
Sta n Val Sta n Val Sta n Val 
4619 .04 4877.64 .03 5129.87 .04 

Bank Sta: Left Right Cosff Contr. Expan. 
4877.64 5129.87 .3 .5 

Ineffective Flow mum- 2 
Sta L Sta R Elev Sta L Sta R Elev 
4619 4877.64 1245 5129.87 5302.55 1245 

Left Levee Station= 4877.64 Elevation- 1243.5 
Right Levee Station= 5129.87 Elevation- 1242.6 

Upstream Embankment side slope - 0 horir. to 1.0 vertical 
Downstream Embankment eide slope = 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow - .95 
Elevation at which weir flow begins - 
Energy head used in spillway design = 
spillway height used in design = 
Weir crest shape - Broad Crested 
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a Number o f  P i e r s  = 4 

P ~ e r  D a t a  ~ ~ ~ 

P i e r  S t a t i o n  Upstream= 4930.09 Downstream= 4927.21 
Upstream num= 2 

w i d t h  E l e v  Width E l e v  
2 . 5  1231.23 2 . 5  1239.54 

Downstream num= 2 
Width E l e v  Width E l e v  

2 . 5  1231.84 2 . 5  1240.19 

P i e r  Da ta  
P i e r  S t a t i o n  Upstream= 4980.06 Downstream= 4977.29 
Upstream num= 2 

Width E l e v  Width E l e v  
2 . 5  1231.68 2 . 5  1239.48 

Downstream num= 2 
Width E l e v  Width E l e v  

2 . 5  1231.98 2 . 5  1240.12 

P i e r  Da ta  
P i e r  S t a t i o n  Upstream= 5029.85 Downstream= 5027.16 
Upstream num= 2 

Width E l e v  Width E l e v  
2 . 5  1231.39 2 . 5  1239.41 

Downstream num= 2 
Width E l e v  Width E l e v  

2 . 5  1231.98 2 . 5  1240.07 

P i e r  Da ta  
P i e r  S t a t i o n  Upstream= 5079.84 Downstream= 5077.12 
Upstream num= 2 

Width E l e v  Width E l e v  
2 . 5  1230.84 2 . 5  1 2 3 9 . 3  

Downstream num= 2 
Width E l e v  Width E l e v  

2 . 5  1232.02 2 . 5  1239.95 

Number of  Br ldge  C o e f f x c l e n t  S e t s  = 1 

LOW Flow Methods a n d  Da ta  
Energy 
Momentum Cd = 1 . 2  
Y a r n e l l  KVal = . 9  

S e l e c t e d  Low Flow Methods = Energy 

High Flow Method 
Energy Only 

A d d i t i o n a l  B r i d g e  Paramete r s  
Add F r i c t i o n  oomponent t o  Momentum 
Do n o t  a d d  Weight component t o  Momentum 
C l a s s  B f low c r i t i c a l  d e p t h  computa t i cns  use c r i t i c a l  d e p t h  

i n s i d e  t h e  b r i d g e  a t  t h e  downstream end 
C r i t e r i a  t o  check  f a r  p r e s s u r e  f low = Upstream wate r  s u r f a c e  

BRIDGE OUTPUT P r o f i l e  #Design 
Opening : Bridge  #1 

E.G. US. ( f t )  
W.S. US. ( f t l  
Q T o t a l  ( c f a )  
Q B r i d g e  ( c f s l  
Q Weir ( c f s l  
Weir S t a  L f t  ( f t )  
Weir S t a  Rgt  ( f t )  
Weir Submers 
Weir Max ~ e p t h  ( f t )  
Min Top Rd (ft) 

1239.79 Element I n s i d e  BR US I 
1239.19 E.G. E l e v  ( f t )  1239 .76  
8700.00 W.S. E l e v  ( f t )  1239.08 
8700.00 C r i t  W.S. ( f t )  1236.48 

Max Chl  Dpth ( f t )  7 .24  
Vel  T o t a l  ( f t / s )  6 . 6 3  
Flow sea (8q f t l  1312.89 
Froude # Chl 0.47 
Spec i f  Force  ( c u  f t l  6079.98 

1243.16 Hydr Depth l f t )  6.14 
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Min El Prs (ft) 1239.54 W.P. Total (it) 270.33 250.18 
Delta EG (ft) 0.45 Conv. Total (cfe) 186489.4 125351.9 
Delta WS (ft) 0.88 Top Width (ft) 213.72 206.24 
BR Open Area (sq ft) 1388.74 Frctn Loss (it) 0.20 0.00 
BR Open Vel (ft/s) 8.67 C & E Loss (ft) 0.15 0.07 
Coef of Q shear Total (lb/aq ft) 0.66 1.21 
Br Sel Mthd Energy only Power Total (lb/ft s) 4.37 10.46 

Warning - The Yarnell method gave an invalid anewee. The upstream energy was less than the 
downstream energy. The program defaulted to the next valid (user selected) method. If 
the Yarnell method was the only one selected, the program will default to an energy baaed 
solution. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for addltxonal crosa sections. 

BRIDGE OUTPUT Profile #Future 
Opening : Bridge #1 

E.G. US. (ft) 
W.S. US. (ft) 
Q Total (cfs) 
Q Bridge (cfs) 
Q Weir (=fa) 
Weir Sta Lft (ft) 
Weir sta Rgt (ft) 
Weir Submerg 
Weir Max Depth (ft) 
Mm Top Rd (ft) 
Min El Pra (ft) 
Delta EG (ft) 
Delta WS (ft) 
BR m e n  Area (so ft) 

1241.43 Element Insxde BR US 
1240.72 E.G. Elev (ft) 1241.30 

11920.00 W.S. Elev (ft) 1240.16 
11920.00 Crit W.S. (ft) 1237.42 

Max Chl Dpth (ft) 8.32 
vel Total (ft/~) 8.58 
Flow Area (sq ft) 1388.74 
Froude # Chl 0.57 
S~ecif Force icu ftl 8950.44 

1243.16 && Depth (ft) 
1239.54 W.P. Total (ft) 490.89 

0.67 Conv. Total (cfs) 137590.0 
1.19 Top Width (ft) 

1388.74 Frctn Loss (ft) 

Inside BR DS 
1240.84 
1239.44 

BR &en vel (ftja) 9.51 C 6 E L o s s  (ft) 0.08 0.09 
Coef of Q shear Total (lb/sq ft) 1.33 1.38 
Br Sel Mthd Energy only Power Total (lb/ft s) 11.38 13.08 

Warning - The Yarnell method gave an invalid answer. The upstream energy was less than the 
downstream energy. The program defaulted to the next valid (user selected) method. If 
the Yarnell method was the only one selected, the program will default to an energy based 
solution. 

BRIDGE OUTPUT Profile #Existing 
Opening : Bridge X1 

E.G. US. (ft) 
W.S. US. (ft) 
Q Total (cfs) 
Q Bridge (cfs) 
Q Weir (cfs) 
Weir Sta Lft (ft) 
Weir Sta Rgt (ft) 
Weir Submerg 
Weir Max Depth (ft) 
Min Top Rd (ft) 
Min El Prs (ft) 
Delta EG (ft) 
Delta WS (ft) 
BR Open Area (aq ft) 
BR Open Vel (it/=) 
Coef of Q 
Br Sel Mthd Energy only 

Element 
E.G. Elev (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
Max Chl Dpth (ft) 
Vel Total (ft/s) 
Flow Area (sq ft) 
Froude X Chl 
Specif Force (cu ft) 
Hydr Depth (ft) 
W.P. Total (it) 
Conv. Total (ofa) 
Top Width (it) 
Frctn Loss (ft) 
C 6 E Loss (it) 
Shear Total (lb/sq ft) 
Power Total (lb/ft s) 

Inside BR US 
1243.26 
1241.26 
1238.41 

9.42 
11.36 

1388.74 
0.70 

12864.56 

490.89 
137590.0 

0.85 
0.00 
2.32 
26.35 

Inside BR DS 
1242.41 
1240.41 
1239.06 

7.69 
11.34 

1391.00 
0.77 

10776.20 

Warnlng - The Yernell method gave an invalid answer. The upstream energy was less than the 
downstream energy. The program defaulted to the next valid (user selected) method. If 
the Yaenell method was the only one selected, the program will default to an energy based 
aolutlon. 

Note - Momentum answer is not valid if the water surface is above the low chord or if there re weir 
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flow. The momentum answer has been disregarded. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION RIVER: EMF 
RF3LCH: Reach 2 RS: 4.578 

INPUT 
Description: SR 87 Bridge Downstream Face 
5 span Bridge with Riprap 

Protection 
Manning n Value of ,030 used for Channel 
Use Field 

Survey Data for This Cross Section 
skew Angle 44.47 Degrees, 

cross section Data Adjusted 
Station Elevation Data num= 25 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4619 1243.47 4695.33 1243.34 4708.97 1243.33 4730.38 1243.41 4774.07 1243.5 

4812.14 1243.5 4838.94 1243.5 4842.08 1243.5 4877.64 1243.5 4890.54 1240.39 
4911.55 1233.16 4928.78 1232.84 4978.77 1232.98 5028.72 1232.98 5078.52 1233.02 
5094.32 1232.72 5116.7 1239.34 5126.51 1242.46 5129.87 1242.6 5167.61 1242.9 
5182.3 1243 5207.06 1243 5260.62 1242.8 5288.24 1242.45 5302.55 1242.2 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4619 .04 4877.64 .03 5129.87 .04 

sank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4877.64 5129.87 375.87 375.87 375.87 .3 .5 

Ineffect~ve Flow num= 2 
sta L Sta R Elev Sta L Sta R Elev 
4619 4877.64 1245 5129.87 5302.55 1245 

 eft Levee Station= 4877 64 Elevation= 1243.5 
~ l g h t  ~ e v e e  Statron= 5129.87 Elevation= 1242.6 

CROSS SECTION OUTPUT Proflle #Design 

w.s. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ftl 
crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ftl 
conv. Total (cfs) 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (ftl 
C 6 E Loss (ftl 

1238.32 Element  eft OB 
1.02 Wt. n-Val. 

1239.34 Reach Len. (ft) 375.87 
1236.99 Flow Area (sq ft) 

0.003224 Area (sq ft) 
8700.00 Flow (cfs) 
216.69 Top Width (ftl 

8.12 Avg. Vel. (ft/s) 
5.60 Hydr. Depth (ftl 

153222.9 Conv. lcfs) 
375.87 Wetted Pee. (ftl 
1232.72 Shear (lb/sq ftl 

1.00 Stream Power (lb/ft s) 
0.86 Cum Volume lacre-ft) 
0.13 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head lft) 
E.G. Elev (ft) 
Crit W.S. lftl 
E.G. Slope (ft/ftl 
Q Total (cfs) 
Top Wldth (ft) 
vel Total (ft/sl 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. (ft) 
Mln Ch El (ft) 
Alpha 

1239.52 Element Left OB 
1.23 Wt. n-Val. 

1240.76 Reach Len. (ftl 375.87 
1237.90 Flow Area ( s q  ftl 

0.003032 Area (sq ft) 
11920.00 Flow Icfs) 
224.23 Top Width (ft) 

8.91 Avg. Vel. (ft/s) 
6.80 Hydr. Depth (ft) 

216484.4 Conv. (cfsl 
375.87 Wetted Per. (ft) 
1232.72 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
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Channel Rrght OB 
0.030 

375.87 375.87 
1071.39 
1071.39 
8700.00 
216.69 

8.12 
4.94 

153222.9 
218.37 

Channel Right 08 
0.030 
375.87 375.87 

HNTB CORPORATION 
1-12-99 CAPACITY ASSESSMENT (FCD 97-06) 

REACH 2 



Frctn Loss (ft) 0.79 Cum Volume (aore-ft) 1.10 16.52 0.04 
C & E LOSS (ft) 0.19 Cum SA (acres) 3.18 2.92 0.22 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C & E Loss (ft) 

1240.65 Element ~- ~~ ~ ~ ~ 

1.52 Wt. n-Val. 
1242.17 Reach Len. (ft) 
1238.88 Flow Area (sq ft) 

0.003095 Area (sq ft) 
15770.00 Flow (Cfs) 

231.33 Topwidth (ft) 
9.90 Avg. Vel. (ft/s) 
7.93 Hydr. Depth (ft) 

283463.7 Conv. (cfs) 
375.87 Wetted Per. (ft) 
1232.72 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.71 Cum Volume (acre-ft) 
0.31 Cum SA (acres) 

Left OB Channel Right 08 
0.030 

375.87 375.87 375.87 
1592.44 
1592.44 
15770 .OO 
231.33 

9.90 
6.88 

warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) ia less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous oross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 4.506 

INPUT 
Description: Downstream End of Reach 2 
Station Elevation Data num= 29 

Sta Elev Sta Elev Sta Elev Sta Elev sta  lev 

4381.42 1238.6 4471.89 1238.71 4543.41 1238.75 4571.77 1238.72 4643.41 1238.48 
4743.41 1238.4 4765.59 1238.46 4828.97 1238.52 4867.07 1238.89 4883.48 1237.48 
4925.09 1234 4949.62 1232.28 4980.73 1230.31 5036.92 1230.65 5063.66 1230.72 

Manning's n Values num= 3 
Ste n Val Sta n Val Sta n Val 

4381.42 .04 4867.07 ,025 5152.85 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4867.07 5152.85 100 100 100 .1 .3 

1neffective  low num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4381.42 4754 1242.5 5196 5381.42 1242.5 
Left Levee Statron= 4867.07 Elevatron- 1238.89 
Rrght Levee Statxon= 5201.19 Elevation= 1239 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (St) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length wtd. (ft) 
Min Ch El (ft) 

1237.60 Element 
0.76 Wt. n-Val. 

1238.35 Reach Len. (ft) 
1235.68 Flow Area (sq it) 
0.001696 Area (sq ft) 
8700.00 Flow (cfs) 
257.68 Tap Width (ft) 
6.99 Avg. Vel. (ft/s) 
7.29 Hydr. Depth (ft) 

211270.2 Conv. (cfa) 
100.00 Wetted Per. (ft) 
1230.31 Shear (lb/aq ft) 

Left OB Channel Right OB 
0.025 
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Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1.00 Stream Power (lb/ft s) 
0.16 Cum Volume (acre-ft) 
0.02 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ftl 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (ftl 
C b E Loss (ft) 

Element Left OB 
Wt. n-Val. 0.040 
Reach Len. (ft) 100.00 
Flow Area (sq ft) 41.89 
Area (sq ftl 164.05 
Flow (cfs) 31.56 
Top W~dth (ft) 485.65 
Avg. Vel. (ft/o) 0.75 
Hydr. Depth (ft) 0.37 
Conv. (cfsl 802.6 
Wetted Per. (ft) 113.07 
Shear (lb/sq ft) 0.04 
Stream Power (lb/ft s) 0.03 
Cum volume (acre-ft) 0.39 
cum SA (acres) 1.08 

Warning - The cross-section end polnts had to be extended vertically for 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1240.25 Element Left OB 
Vel Head (ft) 0.89 Wt. n-Val. 0.040 
E.G. Elev (ft) 1241.15 Reach Len. (ft) 100.00 
C r ~ t  W.S. (ft) 1237.63 Flow Area (sq ft) 191.52 
E.G. slope (ft/ft) 0.001268 Area (sq ftl 806.74 
Q Total (cfs) 15770.00 Flow (cfs) 359.92 
Top W ~ d t h  (ft) 1000.00 Top Wzdth (ft) 485.65 
Vel Total (ft/S) 7.03 Avg. Vel. (ft/s) 1.88 
Max Chl Dpth (ft) 9.94 Hydr. Depth (ft) 1.69 
Conv. Total (cfs) 442942.5 Conv. (cfsl 10109.4 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Channel Right 0B 
0.025 0.040 
100.00 100.00 

the computed water surface 

Channel Right OB 
0.025 0.040 
100.00 100.00 
1987.40 64.76 

100.00 wetted Per. (ft) 113.07 286.47 43.15 
1230.31 Shear (Ib/sq ft) 0.13 0.55 0.12 

1.17 Stream Power (lb/ft s) 0.25 4.23 0.21 
0.12 Cum volume (acre-ft) 1.86 4.79 0.47 
0.04 Cum SA (aoresl 1.08 0.73 0.48 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 2 RS: 4.487 

INPUT 
Descrlptlon: Upstream End of Reach 1 
Just Downstream of SR 87 
Stat~on Elevation Data n u =  42 

Sta Elev Sta Elev Sta. Elev Sta Elev Sta Elev 
4381.42 1238.4 4414 98 1238.52 4443.52 1238 55 4515.09 1238 48 4543.53 1238.49 
4571.9 1238.4 4643.52 1238.5 4743.53 1238.45 4816.66 1238.32 4824.47 1238.11 
4832.8 1238.2 4839.88 1238.44 4861.03 1238.02 4863.48 1237.71 4866.66 1237.88 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4381.42 .04 4839.88 ,025 5193.5 .04 

0 Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
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4839.88 5193.5 0 0 0 
Ineffeotive Flow n u =  2 

Sta L Sta R Elev Sta L Sta R Elev 
4381.42 4730 1242 5222 5381.42 1242 

Left Levee Station= 4839.88 Elevation= 1238.44 
~ i g h t  Levee Station= 5193.5 Elevation- 1240.07 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C s E Loss (ft) 

CROSS SECTION OUTPUT 

w.s. Elev (ft) 
Vel Head (ft) 
E.G. Elev (it1 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Tap Width (ftl 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C s E Loss (ft) 

Element 
Wt. n-Val. 
Reaoh Len. (ft) 
Flow Area (sq ftl 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/sl 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
cum Volume (acre-ft) 
cum SA (acres) 

Profile Xhlture 

1238.84 Element 
0.75 Wt. n-Val. 

1239.59 Reach Len. (ft) 
1236.33 Flow Area (sq ft) 
0.001577 Area (sq ft) 
11920.00 Flow (ofs) 
795.65 Top Width (ft) 

6.77 Avg. Vel. (ft/s) 
8.79 Hydr. Depth lft) 

300160.2 Conv. (cfa) 
Wetted Per. (ft) 

1230.05 Shear (lb/sq ft) 
1.05 stream Power (lb/ft s) 

Cum volume (afre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

w.S. Elev (ft) 
Vel Head (it) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C s E Loss (ft) 

1240.23 Element 
0.75 Wt. n-Val. 

1240.98 Reach Len. (ft) 
1237.34 Flow Area (sq ft) 

0.001230 Area (sq ft) 
15770.00 Flow (cfr) 
1000.00 Top Width (it) 

6.57 Avg. Val. (ft/s) 
10.18 Hydr. Depth (ft) 

449733.6 Conv. (cfe) 
Wetted Per. (ft) 

1230.05 Shear (lb/sq ft) 
1.11 stream Power (lb/ft s) 

Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 

Left OB 
0.040 

Channel Right OB 
0.025 

Channel Right OB 
0.025 

Channel Right OB 
0.025 0.040 

SUMMARY OF MANNING'S N VALUES 

River : EMF 
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R e a c h  

R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a C h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a C h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a o h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a C h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a C h  2 
R e a c h  2 
R e a c h  2 
R e a C h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a C h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a C h  2 
R e a c h  2 
R e a C h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 

R i v e r  S t a  

REACH 2 

. 0 4  

. 0 4  

. 0 4  
B r i d g e  
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R e a c h  2 
R e a o h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 

SUMMARY OF REACH 

R i v e r :  EMF 

R e a c h  

R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 

LENGTHS 

R i v e r  S t a .  

REACH 2 

B r i d g e  
.04 .03 .04 
.04 ,025 .04 
.04 ,025 .04 

L e f t  C h a n n e l  R i g h t  
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R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 

504.15 
500 
500 
500 
500 
500 
500 
391 

99.94 
61.36 

241.97 
200 

26.23 
B r i d g e  

109.5 
64.93 

B r i d g e  
375.87 

100 
0 

SUt.U4ARY OF CONTRRCTION AND EXPANSION COEFFICIENTS 
RLVer :  EMF 

R e a c h  R i v e r  S t a .  C o n t r .  Expan 

R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 - 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a o h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R s a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
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Reach 2 
R e a h  2 
Reach 2 

Reach 2 
Reach 2 
Reach 2 

Railah Z 
Reach 2 
Reach 2 
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Reach 2 5 . 6 1 1  15770.00 1283.41 1295.50 1288.47 1295.95 0,000267 

Reach 2 6.576 8700.00 1283.27 1292.91 1286.91 1293.09 0.000194 

Reach 2 6.576 11920.01) 1283.27 1294.33 1287.69 1294.58 0.000224 

Reach 2 6.516 15770.00 1283.27 1295.46 1288.51 1295.81 0.000280 

Rmach 2 6.510 B700.00 1283.19 1292.81 1286.57 1293.01 0.000243 

R D ~ E ~  2 6.510 11920.00 1283.13 1294.26 1287.13 1294.49 O.OOOZB4 

RslCh 2 6.510 15710.00 1281.13 1295.37 1288.15 1295.69 0.000357 

Reach 2 6.486 8700 .00  1282.91 1292.55 1281.29 1292.91 0.000551 

Reach 2 6.486 11920.00 1282 .91  1293.85 1288.26 1294.35 0.000667 

Reach 2 6 .486  15770.00 1282.91 1294.77 1289.30 1295.50 0.0008Bd 

Reech 2 6.388 8100 .00  1282.50 1292.25 1287.02 1292.62 0.0005SB 

Reach 2 6.388 11920.00 1282.50 1203.4S 1288.01 1294.00 0.000693 

Reach 2 6.388 15770.00 1282.50 1294.24 1289.05 1295.02 0.000968 

Reach 2 6.3 8700.00 1282.63 1291.97 1286.97 1292.35 0.000598 

Reach 2 6.3 11920.00 1282.63 1293.11 1287.93 1293.66 0.000764 

Reach 2 5.3 1 5 7 7 0 0 0  1282.63 1293.68 1288.97 1294.53 0.001116 

Roach 2 6.252 8700.00 1282.70 1291.77 1287.08 1292.18 0.000682 

Ilsash 2 6.252 2 1282.70 12PZ.86 1288.07 12PP.&5 0.000869 

RaaEh 2 6.252 1 5 7 7 0 . 0 0  1282.70 1293.23 12BP.09 1294.20 0.001347 

Reaoh 2 6 . 2 3  8700 .00  1281.98 1290.13 1290.13 1291.93 0.001606 

Rsiiah Z 6.23 11920.00 1284.98 1291.03 1291.03 1293.11 0.001920 

Reach 2 6.23 15770.00 1284.98 1291.10 1291.95 1293.91 0.000155 

Reach 2 6.196 8700.00 1275.54 1284.32 1284.32 1287.81 0.001256 

Reaoh 2 6 . 1 9 6  11920.00 1211.56 1286.20 1286.20 1290.16 0.001135 

Reach Z 5.1'16 15770.00 1 2 1 5 . 5 4  1287.90 1287.90 1292.56 0.001128 

Roach 2 6.101  8700 .00  1210.39 1279.06 1279.06 1282.34 0.001256 

Reach 2 6.101 11920.00 1210 .39  1280.7B 1280.78 1284.58 0.001164 

Reach 2 6.101 15770.00 1270.39 1283.01 1283.01 1289.61 0.000265 

Rsaah 2 6.007 8700.00 1255.41 1273.99 1273.99 1277.31 0.001311 

Reach 2 6 . 0 0 7  11920.00 1265.41 1275.14 1275.74 3219.52 0.001188 

Reaoh 2 6.007 15770.00 1265.41 1211.31 1277.37 1281.S4 0.001I74 

Rsach 2 5.912 8700.00 1260.84 1269.21 1269.21 1272.28 0.001194 

Rsafh 2 5.912 11920.00 1260.81 1270.73 1270.73 1214.42 0.001176 

Rsach 2 5.912 15770.00 1260.84 1272.30 1272.30 1276.68 0.001171 

Raach 2 5.B17 B700.00 1255.90 1264.51 1264.51 1267.74 0.001257 

Rsach 2 5.811 11920.00 1255.90 1266.13 1266.13 1269.95 0.001194 

Reach 2 5 .817  15710.00 1255.90 1261.11 1267.71 1272.21 0.001166 

Rsach 2 5.722 8700.00 1250.89 1259.13 1259.13 1262.37 0.001301 

Relish Z 5.722 11920.00 1250.89 1260.78 1260.78 1264.59 0.001207 

RsaEh 2 5 . 7 2 2  1 5 1 7 0 . 0 0  1250.8'1 1262.54 1262.54 1266.83 0.001109 

R e a ~ h  2 5.658 8 1 0 0 . 0 0  1247.61 1255.94 1255.94 1259.33 0.001284 

Reach 2 5 . 6 5 8  11920.00 1247.61 1257.67 1257.67 1261.71 0.001212 

Reach I 5.658 15770.00 1247.S1 1259.62 1259.62 1264.08 0.001093 

Rsaoh 2 5.586 8700.00 1243.61 1248.42 1248.42 1250.75 0.001570 

Reach 2 5 .585  11920.00 1243.67 1249.62 1249.62 1252.31 0.001393 

Reash Z 5 . 5 8 6  15770.00 1243.61 1250.90 1250.90 1253.92 0.001207 

Rsash 2 5.582 8100 .00  1238.32 1245.38 1243.29 1246.51 0.000485 

Reach 2 5.582 11920.00 1238.32 1246.54 1244.39 1248.08 0.000547 

Rslsh Z 5.582 15770.00 1238.32 1248.01 1245.58 1249.99 O.ODOSS7  

Rsach 2 5.581 8700.00 1237.21 1245.66 124L.90 1266.38 0.000240 

Reach 2 5.581 11920.00 1237.21 1246.90 1243.00 1247.93 0.000315 
Raaoh 2 5.581 15770.00 1237.21 1248.47 1244 .20  1249.73 0.000372 

Rslch 2 5.58 8700.00 1237.20 1245.66 1241.91 1246.38 0.001452 

Rsaoh 2 5.58 11020.00 1231.20 1246.9d 1243.00 1247.90 0.001768 

Rslsh 2 6 . 5 8  15770.00 1231.20 1248.54 1244.20 1249.70 0.001159 

Reaoh 2 5 . 5 7 8  8700.00 1237.47 1245.68 1242.34 1246.35 0.001478 
Reach 2 5 . 5 7 8  11920.00 1237.47 1246.98 1243.58 1147.87 0.001593 
Reaoh 2 5.578 15770.00 1237.47 1248.59 1244.71 2 4 6  0.001551 

Il-aCh 2 5 . 4 8 3  8100.00 1236.40 1244.92 1242.57 1245.65 0.001328 
Reach 2 5.483 11920.00 1236.40 1246.21 1243.60 1247.15 0.001281 
Reach 2 5.483 15770.00 1236.40 1248.01 1244.59 1248.97 0.001100 

Reaoh 2 5.988 8700.00 123S.01 1244.25 1242.01 4 4  0.001326 
Rsaoh 2 5.988 11920.00 1236.07 1215.64 1242.93 1246.51 0.001251 

Reach 2 5.388 15770.00 1236.07 1241.51 1243.90 1248.43 0,001029 

Rsach 2 1 . 2 9 3  8 7 0 0 . 0 0  1235.10 1213.54 1241.23 1244.33 0.001227 

Reach 2 5.293 11920.00 1235.10 1245.07 1242.16 1245.90 0.001155 

Reach 2 5.293 15770.00 1235.10 1247.06 1243.35 1247.91 0.000960 

Reach 2 5 . 1 9 8  8700.00 1234.00 1143.15 1240.39 1243.75 0.001006 

Reach 2 5 .1PB 11'120.00 1231.80 1214 .62  1241.30 1215.34 0.000959 

Reach 2 5.198 15770.00 1234.80 1215.71 1242.28 1247.46 0.000738 

Reach 2 5.104 8700.00 1234.18 1212.58 1240 .02  1243.22 0.001113 
RaLs.Eh 2 5 .104  11920.00 1211.18 1 2 4 4 . 1 0  1240 .94  1 2 4 4 . 8 1  0.001020 
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Reach 2 4 .610  
Reaoh 2 4 . 6 1 0  
Reash 2 4.610 

Reach 2 4 .578  B l D O . 0 1 )  1232.72 1238.32 1236.99 1239.34 0.003224 8.12 1071.39 2 1 6 . 6 9  0 . 6 4  a Reach 2 4 . 5 7 8  11920.00 1232.72 1239.52 1231.90 1240.76 0.003032 8.91 1337.19 224.23 0 .54  

Reash 2 4 . 5 7 8  11770.00 1232.72 1240.65 1238.88 1212.17 0.003095 9 . 9 0  15P2.44 231.33 0.67 

Reaoh 2 4 .506  B700.00 1230.31 1237.60 1235.68 1238.31 0.001636 6 .99  1245.39 2 5 7 . 6 8  0 . 5 6  

Reash 2 4 .505  1iDZ0.00 1230.31 l238.93 1236.64 123'1.77 0.0011&6 7.39 1658.78 812.06 0.55 

Reach 2 4.506 11170.00 1230.31 1240.25 1237.63 1241.11 0.001268 7.70 2243.68 1000.00 0 . 5 1  

P r o f l l s  Output Tobls - Standard Table 2 

h a s h  R S Y B ~  sra E.C. Eisv W.S.  Elev Ye1 Head Frsrn Loss C i E Loel 
(It1 (Ptl I f t )  Iftl lftl 

Reash 2 9.001  1296.95 1286.69 0 . 2 5  0.08 0.00 

Reash 2 9.001 1298.76 1298.43 0 . 3 2  0.08 0 . 0 0  

Reash 2 9.001 1300.50 1300.09 0 . 4 1  0.09 0 . 0 0  

Reash 2 8 . 9 4 8  1296.87 1236.62 0.25 0.11 0.00 
Reash 2 8 .948  1298.67 1298.35 0.32 0.12 0.00 
Reach 2 8 . 9 4 8  1300.41 1300.00 0 . 4 1  0.12 0 . 0 0  

2 8.81 1296.76 1296.51 0.24 0.13 0.00 

Reach 2 8 . 8 7  1298.55 1298.24 0.31 0 . I a  0 . 0 0  

Reach 2 8.87 1300.29 2299.09 0 . 4 0  0.15 0 . 0 0  

Reach 2 8 . 7 1 5  1296 .62  1296.37 0 .25  0.18 0 . 0 0  

Reach 2 8 . 7 7 5  9 . 4  1298.09 0.32 0.IP 0 . 0 0  

Reach 2 8 .775  1300.13 1 2 9 9 7 2  0 .42  0.21 0 . 0 0  

Reach 2 B .  B6B 1 2 9 6 . U  1236.20 0.24 (1.12 0 . 0 0  

Reach 2 8 .668  1290.22 1297 .91  0.31 0.13 0 . 0 0  
Reach 2 8 .668  1299.92 12'1'1.52 0 . 4 0  0 . 1 4  0 . 0 0  

Reach 2 8.59& 1296.31 12$6.06 0.25 0.13 0.00 
Reach 2 8.584 1298.09 1 2 U . 7 6  0.31 0 . 1 3  0 . 0 0  
Reach 2 8 . 5 S 4  2 1299.36 0 . t 2  0 . 1 4  0 . 0 0  

Reach 2 8.514 1296.18 1295.90 0 .28  0 .23  0 . 0 0  
Reach 2 8 . 5 1 4  1297.95 1297.59 0 . 3 5  0.23 0 . 0 0  

Rnnrh 2 8 . 5 1 4  1299.63 1299.17 0 . 4 6  0 . 2 1  0 . 0 0  

Reach 2 8 .403  1295.95 1295.68 0 . 2 8  0 . 0 5  0 . 0 0  

R B I C ~  2 8 .403  1297.71 1297.36 0.35 0 . 0 5  0 . 0 0  

Ranah Z B.403 1299.38 1298.93 0.45 0 . 0 6  0 . 0 0  

P left Q Channel Q 
lcfe) lofsl 

8700 .00  
11'120.00 
15770.00 
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Reash 2 8 . 3 8 2  
Reach 2 8 . 3 8 2  
Reach 2 8.381 

Reash 2 8.34 
Reach 2 8 . 3 4  
Reach 2 8.3a 

Reaoh 2 8 . 2 4 5  
Boaoh 2 8 . 2 & 5  
Reash 2 8 .245  

Reach 2 8.15 
Reach 2  8.15 
Reach 2 B . I S  

Reach 2 8 . 1 0 4  
heash 2 B . 1 0 1  
Reach 2 B . 1 0 4  

Reach 2 B .  057 
Reach 2 8 . 0 5 7  
Reach 2 8 . 0 5 7  

Reach 2 
Z B 

Reach 2 B 

Reach 2 7 . 9 ,  
Re*& 2 7.9,  
Reash 2 7 . 9 1  

Rsaoh 2 7 . 8 2 3  
Rsash 2 7 . 8 2 3  
Ressh 2 7 . 8 2 3  

ReaEh 2 7.7112 
Rsaoh Z 7 . 7 9 2  
Rsach 2 7 . 7 9 2  

RsaEh 2 7 .719  
R s l C h  2 7 .719  
Reach 2 7 . 7 1 9  

Rsach 2 7.618 
Rsash 2 7.518 
Raach 2 7.618 

Raaoh 2 7 . 5 2 3  
Reash 2 7.523 
Reach 2 7 .523  

Reach 2 7 . 4 2 9  
Reach 2 7 .429  
Reach 2 7 . 4 2 9  

Reaoh 2 7 . 3 3 4  
Reach 2  7 .334  
Rsash 2 7.336 

Reach 2 7.239 
Rsaah 2 7.23'1 
Rsach 2 7 .239  

Reach 2 7 . 1 4 4  
R.aoh 2 7 . 1 4 4  
Rsach 2 7 . 1 4 4  

RelEh 2 7 . 0 5  
Rslsh 2 7 . 0 5  
RaaEh 2 7 . 0 5  

Reaah 2 7 . 0 2 6  
RsaCh 2 7 . 0 2 6  
Rsnch 2 7 . 0 2 5  

Paach 2 6 . 0 9 9  
R*.Ch 2 6.99'1 
RsaEh 2 6 .999  

RaICh 2 6 . 9 0 7  
Reach 2 6 . 9 0 7  
Rsach 2 6 . 9 0 7  

Reach 2 5 . 8 0 2  
Rensh 2 6 .902  
Reash 2 6 .902  

Reach 2 6 . 8 9 8  
Reach 2 6 . 8 9 8  
Reach 2 6 .898  

Reach 2 6.894 
UaCh 2 6 . 8 9 4  
h l C h  2  6.894 

EAST MARICOPA FLOODWAY 
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2 5 6 . 1 7  
4 9 0 . 8 8  
4 9 5 . 8 7  

2 5 6 . 8 1  
4 6 7 . 9 4  
4 7 1 . 7 3  

2 5 4 . 6 4  
4 7 0 . 6 9  
4 8 1 . 0 9  

254.93 
264.81. 
4 6 0 . 3 d  

2 5 7 . 2 1  
4 4 6 . n  
4 5 0 . 7 5  

2 5 5 . 0 1  
2 6 5 . 5 7  
522.86 

2 5 5 . 8 5  
4 6 3 . 4 7  
4 6 7 . 9 6  

2 5 5 . 7 1  
d50.23 
4 6 0 . 6 6  

252.75 
2 6 2 . 6 6  
4 4 5 . 2 2  

2 5 3 . 8 6  
2 8 6 . 5 7  
4 5 6 . 8 0  

2 5 3 . 7 8  
2 6 4 . 0 8  
d63.18 

2 5 6 . 0 2  
2 6 6 . 0 5  
4 5 4 . 7 7  

2 5 7 . d 1  
2 6 7 . 5 3  
7 0 7 . 3 3  

2 5 8 . 0 4  
2 6 8 . 1 2  
8 1 3 . 7 1  

4 5 8 . 3 5  
6 1 5 . 3 7  
9 3 3 . 8 3  

256,BS 
532.13 
0 5 7 . 0 3  

2 5 5 . 0 2  
2 6 4 . 1 9  
8 3 3 . 1 9  

308.91 
3 4 2 . 6 1  
7 0 1 . 6 6  

3 0 8 . 5 3  
552.83 
5 7 5 . 6 9  

4 5 7 . 0 9  
3 . 5 1  5 4 7 . 7 1  

1 2 . 7 6  5 7 7 . 7 4  

4 5 4 . 6 3  
1 4 . 9 2  5 2 S . 3 6  
6  569.70 

3 1 2 . 7 9  
11.60 4 7 2 . 2 6  

1 2 6 . 1 9  660.77 
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Reach 2 6 . 5 1 0  
Rsaoh 2 6.510 
Reach 2 5 . 5 1 0  
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0.00 8 1 0 0 . 0 0  296 .08  
0.00 11920.00 3 0 3 . 6 6  
0.00 15770.00 309.72 

0.01 8700 .00  2'36.72 
0.01 11920.00 3 0 4 . 4 4  
0.01 15770.00 310.53 

0 . 0 6  8 1 0 0 . 0 0  3 0 5 . 3 8  
0.08 11920.00 312.06 
0 . 1 2  1 5 7 7 0 . 0 0  3 1 7 . 2 9  

0 . 0 0  8700.00 211.31 
0 . 0 0  11'120.00 2 1 7 . 1 6  
0 . 0 0  15770.00 221.35 

0 . 0 0  8700.00 2 1 0 . 4 2  
0 . 0 0  11910.00 216.06 
0.01 15770.00 2 2 1 . 1 6  

0 . 0 0  8 7 0 0 . 0 0  210.10 
0.01 11920.00 216 .82  
0.01 1 5 7 7 0 . 0 0  693.42 

O l d  8700.00 207 .77  
0.15 1 1 9 2 0 . 0 0  2 1 2 . 2 4  
0.22 15770.00 215.36 

0.51 8700.00 223 .39  
0 . 5 5  11920.00 6 8 0 . 6 1  
1.33 7 2 7 9 . 2 9  8 4 8 6 . 7 5  3 .97  7 0 7 . 0 6  

(1 .06 94 .48  8 5 2 8 . 5 9  76 .93  221.03 
0 . 0 5  3 1 7 . 5 7  1 1 2 6 5 . 1 2  337.01 721.92 
0 . 0 5  659.40 14418.86 6 . 4  1000.00 

0 . 0 0  151 .15  8416.95 1 2 5 . 9 1  4 5 6 . 1 4  
0 . 0 1  381.50 1 1 1 6 2 . 0 8  376 .42  1000.00 
0.39 5 3 6 2 . 0 0  7 4 7 6 . 8 2  2931.09 1 0 0 0 . 0 0  

0 . 0 7  1 7 4 . 1 4  8184.18 1 4 1 . 6 9  138.96 
0.03 435 .21  11098.73 3 8 6 . 0 6  1 0 0 0 0 0  
0 .42  789.93 1 4 2 6 8 . 5 5  711.52 1 0 0 0 0 0  

0 . 0 2  279.73 8133.99 285.28 9 9 7 . 9 2  
0.01 557.89 10772.04 5 0 0 . 0 7  1000.00 
0.03 922 .90  13854.88 992.22 1000.00 

0.00 3 1 . 5 3  8391 .46  217 .01  503 .82  
(1.00 160.34 1 1 1 6 4 . 7 9  5 9 d . 8 1  1 0 0 0 . 0 0  
0 . 0 7  3 7 1 . 3 6  143'10.07 1 0 0 8 . 5 1  1000.00 

0 . 0 2  218.62 8273 .41  201 .97  1 3 3 . 6 5  
0 . 0 2  4 5 3 . 6 1  1 1 0 5 7 . 2 4  4 0 9 . 1 5  5 1 3 . 3 1  
0.02 8 0 8 . 7 d  14172.00 780.26 1000.00 

0 . 5 3  266.20 8185.04 248.76 1 2 6 . 5 6  
0.64 190.5B 10934.17 495.05 504 .00  
0.85 9 2 7 . 3 7  13973.65 868.98 1000.00 

0.36 8 1 0 0 . 0 0  150.67 
0 . 3 5  37.96 ll882.01 208.37 
0.93 2 1 8 . 3 9  15326.81 224 .80  270.09 

0.12 8700.00 1 5 0 . 5 3  
0.15 1 1 9 2 0 . 0 0  150 .55  
0.20 15770.00 150 .79  

0 . 0 0  8700.00 1 5 0 . 7 6  
0.OZ 1 1 9 2 0 . 0 0  1 6 3 . 7 0  
0 . 0 3  1 5 7 7 0 . 0 0  1 9 1 . 6 1  

(1.01 8700.00 1 7 1 . 8 7  
0 . 0 2  11920.00 190.88 
0 . 0 3  1 5 7 7 0 . 0 0  109.35 

0.01 8700.00 1 9 5 . 7 1  
0 .00  11920.00 2 0 1 . 8 6  
0.03 1 5 7 7 0 . 0 0  209 .01  

0 . 0 0  B700.00 224 .61  
0 . 0 0  11920.00 2 3 5 . 4 8  
0 . 0 1  15710.00 2 4 8 . 6 9  

0 . 0 1  8700.00 2 2 5 . 8 7  
0.01 11920.00 236.13 
0 . O Z  2 .17  15766.67 1 . 1 6  2 6 8 . 4 0  
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Reach 2 5 .198  
Reach 2 5 . 1 9 8  
Reach 2 5.198 

Reach 2 4.669 
Reach 2 4.659 
Reach 2 4 . 6 6 9  

Reach 2 1.615  
Renah 2 4 . 5 1 5  
Reach 2 4 . 6 1 5  

Reach 2 4.613 

Reach 2 4.610 
Reach 2 4.610 
Reash 2 4.610 

Reach 2 4 . 4 8 1  
Reach 2 4 . 4 8 7  
Reach 2 4 . 4 8 7  
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HEC-RAS Version 2.1 October 1997 
U.S. Rrmy Corp of Engineers 
Hydrologic Engineering Center 

609 Second Street, Suite D 
Davis, California 95616-4687 

(916) 756-1104 

X X)[XX1(XX XXXX xxxx XX XXXX 
X X X X X X X X X  X 
X X X X X X  X X X  
XXXXXXX xxxx X 1 0 ( X X X X X  XXXXXX XXXX 
X X X X X X X X X 
X X X X X X X  X X X 
X X X X X X Y X  XXXX X X X  X x x x x x  

PROJECT DATA 
Project Title: EMF Reach 1 (1-12-991, FCD 97-06 
Project File : emfrl.prj 
Run Date and Time: 1/12/99 8:07:36 PM 

Project in English units 

Projeot Description: 
EAST MARICOPA FLOODWAY CAPACITY ASSESSMENT 
FCDMC Contract No. 97-06 
Prepared 
by HNTB Corporation, January 1999 
Contact: B. Gary Sun 
HNTB Corporation @ 40 ~- 
North Central Avenue. Suite 300 
Phoenix, Arizona 85004 
(602) 
528-4300 

REACH 1 
GILA RIVER TO SR 87 
(River Mile 0.000 to Mile 
4.487) 

The Purpose of the Study is to Determine Channel Capacity for Three 
Given 100-Year Discharges. 
The Water Surface Profiles Were Calculated Using 
the U.S. Army Corps of Engineers' HEC-RAS Computer Program, Version 2.1, Dated 
October 1997, as Implemented by Haestad Methods, Inc. 

Subcritical Flow Run 
3 Water Surface Profiles with 100-Year Discharges Provided by FCDMC (Dated 6-10-98) 
Profile 1 - Design Discharges 
Profile 2 - Future Discharges, Future 
Land Use with Retention and without Proposed FCD CIPs 
Profile 3 - Existing 
Conditions 

The Control Line on the Thalweg of East Maricopa Flaodway is 
Station 5,000, and All Cross Section Data were Stationed Looking Downstream. 
Cross Section Numbers Indicate in River 
Miles above the Top of Drop Structure at the Downstream End of East Maricopa Floodway. 
Starting Water Surface Elevation is the Critical Depth at the Top of Drop Structure 
(Mile 0.OOO)at the Downstream End of East Maricopa Floodway. 

Ineffective Area, Levee and Blocked Obstruet~ons Optlons were Used on Overbank Areas. 
Slnce the Model was Developed to Run all Three Water Surface Profiles, the 
Optrons Were Applred to Each Cross Sectlon to Better Slmulate All Three 
Proflles . 
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PLAN DATA 

Plan Title: EMF Reach 1 
Plan File : j:\27559\CADD\CIVIL\DATA\emfrl.pOl 

Geometry Title: EMF Reach 1 
Geometry File : j:\27559\CADD\CIVIL\DATA\emfrl.g01 

Flow Title : Profiles l-Design, 2-Nture b 3-Exist, 
Flow File : j:\27559\CADD\CIVIL\DATA\emfrl.f01 

Plan Summary Information: 
 umber of: Cross Sections = 77 Mulitple Openings - 0 

Culverts = 0 Inline Weirs - 0 
Bridges = 2 

Compnitational Information 
Water surface calculation tolerance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interations = 20 
Maximum difference tolerance = 0.3 
Flow toleranoe factor = 0.001 

Computational Flow Regime: Subcritical Flow 

FLOW DATA 

Flow Title: Profiles l-Design, 2-Future & 3-Exist. 
Flaw File : j:\27559\CADD\CIVIL\DATA\emfrl.f01 

Flow Data (ofs) 

River Reach RS 
EMF Reach 1 4.487 

Design Future Existing 
8700 11920 15770 

Boundary Conditions 

River Reach Profile 

EMF 
EMF 
EMF 

R e a ~ h  1 Design 
Reach 1 Future 
Reach 1 Existing 

Upstream 

GEOMETRY DATA 

Geometry Title: EMF Reach 1 
Geometry File : j:\27559\CADD\CIVIL\DATA\emfrl.g01 

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 4.487 

INPUT 
Description: Upstream End of Reach 1, SR 87 Bridge Domatream Ineffective Rreaa 
Station Elevation Data n u =  42 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Downstream 

Critical 
Critical 
Critical 

4950.82 1231.5 4966.15 1230.33 4976.26 1230.05 5026.9 1230.57 5066.69 1230.63 

EAST MARICOPA FLOODWAY PACE 2 HNTB CORPORATION 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4381.42 .04 4839.88 ,025 5193.5 ,041 

~ a n k  sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4839.88 5193.5 500 500 500 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4381.42 4730 1242 5222 5381.42 1242 
Left Levee Station= 4839.88 Elevation= 1238.44 
Right Levee Station= 5193.5 Elevation= 1240.07 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev lft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Lo99 (ft) 

1237.47 Element 
0.70 Wt. n-Val. 

1238.17 Reach Len. (ft) 
1235.37 Flow Area (sq ft) 
0.001571 Area (sq ft) 
8700.00 Flow (cfs) 
266.63 Top Wldth (ft) 

6.73 Avg. Val. (ft/s) 
7.42 Hydr. Depth (ft) 

219510.8 Conv. (cfs) 
500.00 wetted Per. (ft) 
1230.05 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.74 Cum Volume (acre-ft) 
0.00 Cum SA (acres1 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1238.84 Element 
0.75 Wt. n-Val. 

1239.59 Reach Len. (ft) 
1236.33 Flow Area (sq ft) 

0.001577 Area (sq ft) 
11920.00 Flow ( ~ £ 9 )  

795.65 Top Width (ft) 
6.77 Avg. Vel. (ft/s) 
8.79 Hydr. Depth (ft) 

300148.5 Conv. (cfs) 
500.00 Wetted Per. (ft) 
1230.05 Shear (lb/sq ft) 

1.05 Stream Power (lb/ft s) 
0.73 Cum Volume (acre-ft) 
0 .O1 Cum SA (acres) 

Left OB Channel Right OB 
0.025 

Left OB Channel Rioht OB 

Warning - The crass-section end points had to be extended vertically for the computed water surface 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1240.23 
Vel Head (ftl 0.74 
E.G. Elev (ft) 1240.98 
Crit W.S. (ft) 1237.34 
E.G. S l o ~ e  lft/ftl 0.001226 . .  . 
0 ~ o t a l  lcfsl 15770 .OO - --. - 

Top Width (ft) 1000.00 
vel Total (ft/s) 6.57 
Max Chl Dpth (ft) 10.18 
Conv. Total lcfs) 450378.2 
Length Wtd. (ft) 500.00 

EAST MARICOPA FLOODWAY 
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Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (aq ft) 
Flaw (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
~ydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 

PAGE 3 

Left OB 
0.040 
500.00 
206.06 
817.55 
407.58 

Channel Right OB 
0.025 0.040 

500.00 500 .OO 
2191.10 4.46 

354.41 28.50 

HNTB CORPORATION 
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Min Ch El (ft) 
Rlpha 
Frctn Loss (ft) 
C 6 E Lose (ft) 

1230.05 Shear (lb/sq ft) 0.14 0.47 0.01 
1.11 stream Power (lb/ft s) 0.28 3.32 0.00 
0.57 Cum Volume (acre-ft) 363.31 1087.20 227.96 
0 .Ol Cum SA (acres) 120.59 141.06 81.88 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 4.393 

INPUT 
Description: SR 87 Bridge Downstream Ineffective Areas 
Station Elevation Data num= 39 

Sta Elev Sta Elsv Sta Elsv Sta Elev Sta Elev 
4381.42 1238.5 4411.18 1238.38 4456.19 1238.38 4479.42 1238.36 4522.62 1238.41 
4545.11 1238.3 4567.63 1238.35 4602.08 1238.28 4677.68 1238.3 4721.9 1238.17 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4381.42 .04 4866.97 ,025 5140.82 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4866.97 5140.82 500 500 500 .I .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4381.42 4605 1242 5354 5381.42 1242 
left ~ e v e e  Station= 4866.97 Elevation- 1238.37 
Right Levee Station= 5140.82 Elevation- 1238.41 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Fectn Loss (ft) 
C & E Loas (ft) 

Profile #Design 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/aq ft) 
Stream Power (lb/ft 8) 

Cum Volume (acre-it) 
Cum SA (acres) 

Left 08 Channel Right 08 
0.025 

500.00 500.00 500.00 

CROSS SECTION OUTPUT Profile YFvtvre 

W.S. Elev (ft) 1238.03 Element Left OB Channel Right OB 
Vel Head (ft) 0.82 Wt. n-Val. 0.025 
E.G. Elev (ft) 1238.85 Reach Len. (ft) 500.00 500.00 500.00 
Crit W.S. (ft) 1235.43 Flow Aeea (sq ft) 1636.33 
E.G. Slope (ft/ft) 0.001352 Area (sq ft) 1636.33 
Q Total (cfs) 11920.00 Flow (cfs) 11920.00 
Top Width (ft) 267.95 Top Width (ft) 267.95 
Vel Total (ft/s) 7.28 Avg. Vel. (ft/a) 7.28 
Max Chl Dpth (ft) 8.48 Hydr. Depth (ft) 6.11 
Conv. Total (cfs) 324180.6 Conv. (cfs) 324180.6 
Length Wtd. (ft) 500.00 Wetted Per. (ft) 268.89 
Mln Ch El (ft) 1229.55 Shear (lb/eq ft) 0.51 
Alpha 1.00 stream Power (lb/ft s) 3.74 

EAST MARlCOPA FLOODWAY PAGE 4 HNTB CORPORATION 
CAPACITY ASSESSMENT (FCD 97-06) 1-12-99 
REACH 1 



Frctn Loss (ft) 
c & E Loss (ft) 

0.70 cum Volume (acre-ft) 38.88 869.50 30.33 
0.01 cum SA (acres) 20.28 130.29 18.89 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfe) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Mm Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (CIS) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
cum volume (acre-ft) 
cum SA (acres) 

Channel 
0.025 
500.00 

2061.05 

Right OB 
0.040 

500.00 
17.65 

warning - The crosa-section end points had to be extended vertically for the computed water surface 

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 4.298 

INPUT 
Description: SR 87 Bridge Downstream Ineffective Left Overbank Area 
Station Elevation Data num= 45 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4381.42 1239.1 4393.49 1239.11 4415.3 1239.3 4461.89 1238.61 4500.52 1238.47 
4522.53 1238.6 4544.63 1238.64 4566.26 1238.57 4594.63 1238.44 4622.93 1238.38 
4672.89 1238.4 4694.63 1238.3 4744.63 1238.37 4772.76 1238.34 4794.63 1238.28 
4819.32 1238.4 4834.52 1238.21 4863.15 1237.37 4867.65 1237.29 4873.47 1236.73 
4877.88 1236.5 4886 1235.44 4911.78 1232.73 4944.63 1229.52 5000.91 1228.91 
5036.57 1229 5054.22 1229.2 5068.68 1229.54 5079.47 1230.21 5090.15 1231.37 
5101.81 1232.4 5117.78 1233.85 5129.24 1235.12 5133.46 1235.29 5149.57 1236.81 
5156.86 1237.1 5177.59 1237.68 5194.62 1238.33 5244.63 1238.5 5272.2 1239.08 
5294.62 1239.5 5322.16 1239.65 5344.62 1239.87 5367.14 1240.32 5381.42 1240.47 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4381.42 .04 4834.52 ,025 5194.62 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4834.52 5194.62 500 500 500 .1 .3 

Ineffective Flow n u =  1 
Sta L Sta R Elev 

4381.42 4480 1241 
 eft ~evee Station= 4834.52 Elevation= 1238.21 
Right Levee Station= 5194.62 Elevation= 1238.33 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total ( ~ £ 8 )  
Top Width (ft) 
Vel Total (ft/s) 
Max Chl D ~ t h  (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Hin Ch El (ft) 
Alpha 
Frctn Loss (ft) 

Profile #Design 

Element 
Wt. n-Val. 
Reach Len. Ift) 
Flow Area (sq ft) 
Area (aq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/eq it) 
Stream Power (lb/ft s) 
cum volume (acre-ft) 

EAST MARICOPA FLOODWAY PAGE 5 
CAPACITY ASSESSMENT (FCD 97-06) 
REACH 1 

Left OB Channel Right OB 
0.025 

500.00 500.00 500.00 
1311.88 
1311.88 
8700.00 
260.08 

6.63 
5.04 

228957.2 
260.73 
0.45 
3.01 

0.02 686.84 0.44 

HNTB CORPORATION 
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C & E Loss (ft) 0.00 Cum 8A (acres) 

CROSS SECTION OUTPUT Profile #Future 

w.s. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (it) 
E.G. Slope (ft/ft) 
Q Total (of=) 
Top Width (it) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cis) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (Cfs) 
Tap Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
rrctn Loss (ft) 
C 6 E Lo88 (ft) 

Element I 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
FlOW ( ~ f 8 )  
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Voluue (acre-ft) 
Cum SA (acres) 

Profile (Existing 

1239.13 Element 
0.70 Wt. n-Val. 

1239.83 Reach Len. (it) 
1235.82 Flow Area (sq ft) 

0.001107 Area (sq ft) 
15770.00 Flow (cfs) 
861.88 Top Width (ft) 
6.11 Avg. Vel. (ft/s) 
10.22 Hydr. Depth (ft) 

473890.5 Conv. (cfs) 
500.00 Wetted Per. (ft) 
1228.91 Shear (lb/sq ft) 

1.21 stream Power (lb/ft s) 
0.51 cum volume (acre-ft) 
0.06 Cum SA (aorea) 

;eft OB Channel Right OB 
0.025 

500.00 500.00 500.00 
1670.91 

Left OB 
0.040 

500.00 
251.21 
270.51 
246.82 
421.66 
0.98 
0.71 

7416.8 

Channel 
0.025 

500.00 

Right OB 
0.040 
500.00 
45.00 

Warning - Divided flow computed for this croas-section. 
Warning - The crosa-section end points had to be extended vertically far the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reafh 1 RS: 4.203 

INPUT 
Desoription: Santan Baptist Church Rd. Bridge Upstream Ineffective Areas 
Stat~on Elevation Data num= 48 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4381.42 1236.3 4416.65 1236.37 4445.2 1236.21 4495.19 1236.23 4545.2 1236.57 
4566.82 1236.6 4595.19 1236.67 4616.87 1236.52 4645.2 1236.61 4673.45 1236.61 
4695.2 1236.7 4716.99 1236.67 4745.2 1236.75 4788.41 1237.14 4795.19 1237.08 
4803.3 1237.6 4809.9 1237.75 4812.31 1237.58 4839.96 1236.41 4860.4 1235.63 
4866.64 1235.2 4880.48 1233.89 4884.34 1233.63 4886.07 1233.89 4901.29 1232.25 
4923.8 1230.6 4933.54 1229.56 4945.2 1228.65 5016.22 1228.76 5037.94 1228.86 

5055.77 1228.9 5073.88 1229.01 5080.46 1229.93 5089.06 1230.22 5110.11 1232.73 
5117.52 1233.7 5131.23 1235.28 5141.06 1235.86 5149.21 1236.39 5176.87 1236.79 
5188.97 1237.1 5222.3 1237.57 5243.45 1237.75 5281.27 1237.58 5295.84 1237.46 
5316.51 1237.5 5367.71 1237.72 5381.42 1237.74 

Manning's n Values n m -  3 
sta n val Sta n Val Sta n val 

4381.42 .04 4809.9 ,025 5243.45 .04 

Bank Sta: Left Right Lengths: Left Channel Right cceff Contr. Expan. 
4809.9 5243.45 224.35 224.35 224.35 .1 .3 

Ineffective Flow num- 2 
Sta L Sta R Elev Sta L Sta R Elev 



4381.42 4628 1240.5 5383 5381.42 1240.5 
Left Levee Station= 4809.9 Elevation= 1237.75 
Right Levee Station= 5243.45 Elevation= 1237.75 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top W ~ d t h  (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ftl 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT PrOflle #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
0 Total lcfs) 
Gap width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow ( c ~ s )  
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (Ib/ft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loes (ft) 
C & E Loss (ft) 

1238.75 Element 
0.51 Wt. n-Val. 

1239.26 Reach Len. (ft) 
1235.20 Flaw Area (sq ft) 

0.000934 Area (sq ft) 
15770.00 Flow (cfs) 
1000 .OO Top Width (ft) 

5.17 Avg. Vel. (ft/s) 
10.10 Hydr. Depth (St) 

516104.3 Conv. (cfs) 
224.35 Wetted Per. (ft) 
1228.65 Shear (lb/sq ft) 

1 2  Stream Power (lb/ft s) 
0.26 Cum Volume (acre-ft) 
0.04 Cum SA (acres) 

Left OB Channel Right OB 
0.025 

224.35 224.35 224.35 
1275.13 

Left OB Channel Right OB 
0.025 

Left OB Channel Rioht OB 

Warning - The cross-section end points had to be extended vertically far the computed water surface 
CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 4.161 

INPUT 
Description: Santan Baptist Church Rd. Bridge Upstream Ineffective Areas, Begin 

Loose Riprap Channel 
Station Elevation Data numi- 63 

EAST MARICOPA FLOOUWAY PAGE 7 HNTB CORPORATION 
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Sta 
4388.59 
4451.09 
4606.42 
4705.03 
4785.85 
4856.84 
4900.51 
4951.76 
5039.34 
5121.05 
5168.31 
5243.94 
5353.57 

Elev Sta Elev Sta Elev Sta Elev Sta 
1234.9 4404.41 1235 4420.68 1235.25 4426.13 1235.64 4436.92 
1235.2 4502.98 1235.37 4523.56 1235.35 4552.97 1235.32 4566.14 
1235.4 4644.8 1235.42 4657.32 1235.58 4671.33 1235.37 4691.16 
1235.8 4723.22 1236.09 4142.76 1236.47 4770.75 1236.59 4778.96 
1236.4 4792.76 1235.81 4813.6 1235.84 4823.49 1235.78 4849.5 
1236.5 4870.52 1236.55 4883.23 1236.39 4886.82 1235.61 4889.3 
1230.1 4911.61 1230.44 4918.87 1229.72 4922.23 1229.2 4939.8 
1229 4912.05 1228.68 4993.03 1228.91 5006.52 1228.41 5015.62 

1228.8 5051.18 1229.14 5081.88 1229.62 5096.09 1229.78 5108.9 
1235.4 5123.39 1236.3 5139.42 1236.14 5146.8 1235.16 5156.99 
1237 5173.63 1237.24 5175.52 1237.02 5194.48 1236.53 5226.68 
1237 5272.64 1236.63 5291.89 1236.29 5312.96 1236.03 5329.82 

1235.8 5363.91 1236.08 5388.59 1236.94 

Manning's n Values n u -  3 
Sta n Val Sta n Val Sta n Val 

4388.59 .04 4883.23 .03 5123.39 .04 

Bank sta: Left Rlght Lengths: Left Channel Right Coeff Contr. 
4883.23 5123.39 27.45 27.45 27.45 .3 

Ineffective Flow n u =  2 
sta L sta R Elev Sta L Sta R Elev 

4388.59 4851 1240.5 5159 5388.59 1240.5 
Left Levee Statlon- 4883.23 Elevation= 1236.39 
R~ght Levee Stat~on= 5123.39 Elevation- 1236.3 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (it) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
Vel Total (ft/s) 
M a x  Chl Dpth (ft) 
Conv. Total (ofs) 
Length wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loas (ft) 

Element Left 08 
Wt. n-Val. 
Reach Len. (ft) 27.45 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 0.02 
Cum SA (aores) 0.09 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (it) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cis) 
Top Width (ft) 
Vel Total (ft/s) 
M a x  Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 21.45 
Flow Area ( a q  it) 
Area ( ~ q  ft) 
n o w  (ofs) 
Top Width (ft) 
Avg. Vel. (ft/a) 
Hydr .  Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 38.88 
Cum SA (acres) 20.28 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1238.02 Element Left OB 
Vel Head (it) 0.94 Wt. n-Val. 0.040 
E.G. Elev (ft) 1238.96 Reach Len. (ft) 27.45 

EAST MARICOPA FLOODWAY PACE 8 
CAPACITY ASSESSMENT (FCD 97-06) 
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Elev 
1235.23 
1235.46 
1235.7 

Channel Right OB 
0.030 

Channel Right 08 
0.030 
27.45 21.45 

1460.39 
1460.39 

11920.00 
236.28 
8.16 

Channel Riaht 08 
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C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top Width ( f t )  
vel T o t a l  ( f t / a )  
Max C h l  Dpth  ( f t )  
Conv. T o t a l  (cfs) 
L e n g t h  W t d .  l f t )  
Min Ch E l  ( f t )  
A lpha  
F r c t n  L o s s  ( f t )  
C & E Loss  ( f t )  

1 2 3 4 . 7 6  Flow A r e a  l s q  f t )  
0.001517 Area  l s q  f t l  
15770 .00  Flow ( c f s )  

1 0 0 0 . 0 0  TOP Width ( f t )  
7 . 5 0  ~ v g .  V e l .  ( f t / s )  

1 0 . 0 3  ~ y d r .  Depth  ( f t )  
404859.1  Conv. ( c f s )  

2 7 . 4 5  W e t t e d  P e r .  ( f t l  
1227 .99  S h e a r  ( l b / s q  f t )  

1 . 0 7  S t r e a m  Power l l b / f t  s) 
0 . 0 4  Cum Volume (acre-ft) 
0 . 0 1  Cum SA (acres1 

Warning - The c r o s s - s e o t i o n  e n d  p o i n t s  h a d  t o  be e x t e n d e d  v e r t i c a l l y  f o r  the computed w a t e r  surface. 

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 4 . 1 5 6  

INPUT 
D e s c r ~ p t l o n :  S a n t a n  B a p t l s t  Church Road B r ~ d g e ,  Upst ream F a c e  
S t a t l o n  Elevation D a t a  num= 2 3  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4389 .52  1 2 3 5 . 5  4481 .71  1235 .49  4677.27 1235 .65  4749.13 1235 .93  4779.63 1 2 3 6 . 1 3  
4828.52 1 2 3 7 . 3 2  4878.86 1237 .35  4890.92 1235.12 4894 .91  1 2 3 4 . 7  4902.62 1229.77 

Manning 's  n V a l u e s  num= 3 
S t a  n V a l  S t a  n Va l  S t a  n Val 

4389.52 . 0 4  4878.86 . 0 3  5131 .41  . 0 4  

Bank S t a :  L e f t  R i g h t  Leng ths :  L e f t  Channe l  R i g h t  Coe f f  C o n t r .  Expan. 
4878.86 5131 .41  39 .32  3 9 . 3 2  3 9 . 3 2  .3  . 5  

I n e f f e c t ~ v e  Flow num= 2 
S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4389.52 4878 .86  1 2 4 0 . 5  5131 .41  5298 .74  1240 .5  
L e f t  Levee  S t a t i o n =  4878.86 E l e v a t i o n =  1237 .35  
R i g h t  Levee  S t a t i o n =  5131 .41  E l e v a t i o n =  1237 .28  

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( f t )  
V e l  Head ( f t l  
E .G.  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top Width  ( f t l  
vel T o t a l  ( f t / s )  
Max C h l  Dp th  l f t )  
Conv. T o t a l  (cfs) 
Leng th  Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha  
F r o t n  L o s s  ( f t )  
C 6 E LOSS ( f t )  

1234.61 E lemen t  L e f t  OB 
0 . 8 3  W t .  n -Val .  

1235.44 Reach Len.  ( f t )  0 . 0 0  
1232.78 Flow A r e a  ( s q  f t )  

0 .002326  Area (sq f t l  
8700.00 Flow (cfs) 

221.00 Top Width ( f t )  
7 . 2 9  Avg. V e l .  ( f t / s )  
6 .57  Hydr. Depth  ( f t )  

180379 .7  Conv. ( c f s )  
0 . 0 0  W e t t e d  P e r .  ( f t )  

1228 .04  S h e a r  ( l b / s q  f t )  
1 . 0 0  s t r e a m  Power ( L b / f t  s) 

Cum Volume ( a o r e - f t )  0 .02  
Cum SA (acres) 0 .09  

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S .  E l e v  l f t )  1235 .78  E lemen t  
V e l  Head l f t )  1 .04  w t .  n-Val.  
E.G. E l e v  (ft) 1236.82 Reach Len.  (it) 
C r l t  W.S. ( f t )  1233 .67  Flow Area  (sq f t )  
E.G. S l o p e  (ft/ft) 0 .002426  Area  ( s q  f t )  
Q T o t a l  (cfs) 11920 .00  Flow ( c f s )  
Top Wldth  ( f t )  2 3 5 . 4 9  Top Wldth (ft) 
V e l  T o t a l  ( f t / s )  8 .17  Avq. V e l .  l f t / s )  

EAST MARICOPA FLOODWAY PAGE 9 
CAPACITY ASSESSMENT (FCD 97-06) 
REACH 1 

Channe l  R i g h t  OB 
0 .030  

L e f t  OB Channe l  R i g h t  OB 
0 .030  

0 .00  0 . 0 0  0 .00  
1459 .88  
1 4 5 9 . 8 8  

11920 . O O  
235.49 

8 . 1 7  
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Max Chl Dpth (ft) 7.74 Hydr. Depth (ft) 6 .20  
Conv. Total (cfa) 242006.9 Conv. (cfs) 242006.9 
Length Wtd. (ft) 0.00 Wetted Per. (it) 238.43 
Min Ch El (ft) 1228.04 Shear (lb/sq ft) 0 .93  
Alpha 1 . O O  stream Power (Ib/ft s) 7 . 5 7  
Frctn Loss (ft) Cum Volume (acre-ft) 38 .88  822.50 30 .33  
C & E Loss (ft) Cum SA (acres) 20.28 121.85 18 .89  

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Maw Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Losa (ft) 
C 6 E LOSS (ft) 

Element 
Wt, n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/a) 
Hydr. Depth (ft) 
Conv. (ofs) 
Wetted Per. (ft) 
shear (Ib/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t) 
Cum SA (acres) 

Left OB Channel Right OB 
0.030 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
Warning - The velocity head has changed by more than 0 . 5  ft (0 .15 m). This may indicate the need 

for additional cross sections. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional croea eections. 

BRIDGE RIVER: EMF 
REACH: Reach 1 RS: 4.152 

INPUT 
Desoription: Santan Baptist Church Road 7-Span Bridge 
Enlongated Piers with 

Semi-circular Ends 
Distance from Upatream XS = 0 
Deck/Roadway Width = 39 .32  
Weir Coefficient - - 2 . 6  
Bridge Deck/Roadway Skew = 
Upstream Deck/Roadway Coordinates 

n u =  57 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

4389.52 1236.8 1235.5 4481.71 1236.9 1235.5 4677.27 1236.98 1235.5 
4682.99 1236 .99  1235.5 4730.72 1237.02 1235.5 4779.06 1237.2 1235.5 
4829 .31  1237.42 1236 4861.77 1237.53 1237 4877.64 1237.58 1237 
4878.73 1237.58 1237 .25  4888.63 1237.56 1235.01 4890.92 1237.56 1235.12 
4890.95 1237.56 1235.12 4890.96 1237.56 1235.86 4895.72 1237.55 1235.85 
4902.15 1237.54 1235.84 4905 1237.53 1235.83 4912.92 1237.52 1235.82 
4914.73 1237.52 1235.82 4917.17 1237 .51  1235.82 4917.72 1237.51 1235.82 
4923.03 1237.5 1235.82 4934.72 1237.48 1235.82 4947.93 1237.48 1235.83 
4957.85 1237.49 1235.8 4982.92 1237.5 1235.79 4983.83 1237.5 1235.79 
4992.87 1237.5 1235.82 5003 1237.5 1235.81 5004.28 1237.49 1235 .81  
5010.54 1237.49 1235 .8  5011.66 1237.49 1235.8 5015.34 1237.48 1235.8 
5016.62 1237.48 1235 .8  5017.87 1237.48 1235.8 5027.85 1237.48 1235.82 
5033.44 1237.48 1235.82 5052.83 1237.48 1235.81 5062.8 1237.49 1235 .81  
5082.86 1237.49 1235 .8  5087.72 1237.51 1235.8 5097.66 1237.54 1235.83 
5105.62 1237.57 1235.83 5106.68 1237.57 1235.84 5117.18 1237.61 1235.84 



: Upstream Bridge Cross Section Data 
Station Elevation Data n m =  23 

3ta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4389.52 1235.5 4481.71 1235.49 4677.27 1235.65 4749.73 1235.93 4779.63 1236.13 

?.fanning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

4389.52 .04 4878.86 .03 5131.41 .04 

Bank Stai Left Right Coeff Contr. Expan. 
4878.86 5131.41 .3 .5 

Ineffective Flow n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4389.52 4878.86 1240.5 5131.41 5298.74 1240.5 
Left Levee Station= 4878.86 Elevation= 1237.35 
night Levee Station= 5131.41 Elevation= 1237.28 

Downstream Deck/Roadway Coordinates 
num= 62 
sta HL Cord Lo Cord Sta HL Cord Lo Cord Sta HI Cord Lo Cord 

4389.52 1236.8 1235 4481.71 1236.9 1235 4677.27 1236.98 1235 
4682.99 1236.99 1235 4730.72 1237.02 1235 4779.06 1237.2 1235 
4829.31 1237.42 1236 4861.77 1237.53 1236.2 4877.64 1237.58 1237 
4877.67 1237.58 1236.25 4878.73 1237.58 1236.25 4888.63 1237.56 1235.16 
4889.58 1237.56 1234.09 4889.59 1237.56 1235.66 4895.72 1237.55 1235.68 
4902.15 1237.54 1235.7 4905 1237.53 1235.71 4911.62 1237.52 1235.74 
4914.73 1237.52 1235.74 4917.17 1237.51 1235.74 4917.72 1237.51 1235.74 
4921 74 1237.5 1235.74 4934.72 1237.48 1235.74 4946.71 1237.48 1235.73 
4956.63 1237.49 1235.74 4981.62 1237.5 1235.7 4983.83 1237.5 1235.7 
4991.57 1237.5 1235.71 5003 1237.5 1235.71 5004.28 1237.49 1235.71 
5010.54 1237.49 1235.71 5011.66 1237.49 1235.72 5015.34 1237.48 1235.72 
5016.62 1237.48 1235.72 5016.66 1237.48 1235.72 5026.63 1237.48 1235.69 
5033.44 1237.48 1235.7 5051.68 1237.48 1235.73 5061.71 1237.49 1235.72 
5082.86 1237.49 1235.71 5086.61 1237.5 1235.7 5096.43 1237.54 1235.74 
5105.62 1237.57 1235.74 5106.68 1237.57 1235.75 5117.18 1237.61 1235.77 
5118.41 1237.61 1235.77 5118.52 1237.61 1235.77 5118.53 1237.61 1234.17 
5120.66 1237.62 1234.24 5122.1 1237.63 1234.29 5130.78 1237.65 1235.94 
5131.63 1237.66 1235.95 5132.55 1237.66 1235.96 5157.53 1237.66 1235.96 
5173.12 1237.66 1235.96 5198.96 1237.77 1235.96 5221.08 1237.86 1237 
5267.98 1238.05 1237 5314.4 1238.32 1237 5335.2 1238.32 1237 
5376.8 1238.32 1236.79 5393.57 1238.32 1236.68 

Downstream Bridge Cross Section Data 
Station Elevation Data n u =  32 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4396.35 1235.3 4472.26 1235.32 4536.92 1235.37 4578.27 1235.44 4604.56 1235.45 
4672.38 1235.4 4723.27 1235.54 4774.55 1235.86 4789.16 1235.93 4811.19 1236.11 
4828.14 1236.58 4877.67 1237.26 4889.58 1235.09 4891.73 1234.99 4901.87 1229.6 

Manning's n values nun= 3 
Sta n Val sta n Val Sta n Val 

4396.35 .04 4877.67 .03 5130.78 .04 

Bank Sta: Left Right Caeff Contr. Expan 
4877.67 5130.78 .3 .5 

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev . .- - - -- 

4396.35 4877.67 1239 5130.78 5393.57 1239 
Left Levee Statzon= 4877.67 Elevatron= 1237.26 
~ l g h t  Levee Statron= 5130.78 Elevatron= 1237.28 
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Upstream Embankment side slope = 0 horiz. to 1.0 vertical 
Downstream Embankment side slope = 0 horir. to 1.0 vertical 
Maximum allowable submergence for weir flaw - .95 
Elevation at which weir flow begins m 

Energy head used in spillway design = 
Spillway height used in design m 

Weir crest shape - Broad Crested 
Number of Piers - 6 

Pier Data 
Pier Station Upstream= 4917.89 Downstream= 4916.67 
Upstream num- 3 

Width Elev Width Elev Width Elev 
1.98 1228.73 1.98 1235.45 10.14 1235.83 

Downstream mum= 3 
Width Elev Width Elev Width Elev 
2.01 1227.71 2.01 1235.44 10.13 1235.74 

Pier Data 
Pier Station Upstream- 4952.84 Downstream= 4951.66 
upstream numi 3 

Width Elev Width Elev Width Elev 
1.97 1227.04 1.97 1235.52 9.93 1235.81 

Downstream n u =  3 
Width Elev Width Elev Width Elev 
1.97 1227.9 1.97 1235.48 9.92 1235.73 

Pier Data 
Pier Station Upatream= 4987.88 Downstream= 4986.6 
Upstream n m =  3 

Width Elev Width Elev Width Elev 
1.94 1227.53 1.94 1235.52 9.96 1235.8 

Downstream n m =  3 
Width Elev Width Elev Width Elev 
2.03 1227.12 2.03 1235.43 9.95 1235.7 

Pier Data 
Pier Station Upstream= 5022.89 Downstream= 5021.65 
Upstream num= 3 

Width Elev Width Elev Width Elev 
1.93 1227.5 1.93 1235.48 9.99 1235.81 

Downstream n m =  3 
Width Elev Width Elev Width Elev 
1.971227.31 1.971235.47 9.971235.69 

Pier Data 
Pier Station Upstream- 5057.88 Downatream= 5056.71 
U~stream num- 3 

Wldth Elev Wldth Elev Width Elev 
1.93 1228.46 1.93 1235.49 9.98 1235.82 

Downstream n m -  3 
Width Elev Width Elev Width Elev 
1.98 1228.05 1.98 1235.46 10.03 1235.72 

Pier Data 
Pler Station Upstream- 5092.8 Downstream- 5091'.53 
Upstream numn 3 

Width Elev Width Elev Width Elev 
1.99 1228.6 1.99 1235.51 9.95 1235.81 

Downstream n u =  3 
Width Elev Width Elev Width Elev 
2.02 1228.29 2.02 1235.48 9.84 1235.7 

Number of Bridge Coefficient Sets = 1 

LOW Flow Methods and Data 
Energy 
Momentum Cd - 1.33 
Yarnell m a 1  - .9 



0 selected Low   low M e t h o d s  = H i g h e s t  E n e r g y  A n s w e r  

H i g h  F l o w  M e t h o d  
E n e r g y  O n l y  

A d d i t i o n a l  B r i d g e  P a r a m e t e r s  
A d d  Fr ic t ion c o m p o n e n t  t o  Momentum 
Do  n o t  add W e i g h t  c o m p o n e n t  t o  Momentum 
class B f l o w  c r i t i ca l  depth c o m p u t a t i o n s  use crit ical  depth 

i n s i d e  the bridge a t  the d o w n s t r e a m  end 
C r i t e r i a  t o  c h e c k  for  pressure Ylow = U p s t r e a m  w a t e r  surface 

CROSS SECTION RIVER: EMF 
REACH: R e a c h  1 RS: 4.148 

INPUT 
~ e ~ c r l p t ~ o n :  S a n t a n  B a p t l s t  C h u r c h  R o a d  B r l d g e ,  D o w n s t r e a m  Face 
Station Elevation D a t a  num= 32 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4396.35 1235.3 4472.26 1235.32 4536.92 1235.37 4578.27 1235.44 4604.56 1235.45 
4672.38 1235.4 4723.27 1235.54 4774.55 1235.86 4789.16 1235.93 4811.19 1236.11 
4828.14 1236.58 4877.67 1237.26 4889.58 1235.09 4891.73 1234.99 4901.87 1229.6 
4916.81 1228.71 4951.71 1228.9 4986.72 1228.12 5021.68 1228.31 5056.82 1229.05 
5091.7 1229.29 5105.74 1229.58 5117.93 1235.16 5118.73 1235.17 5130.78 1237.28 

5198.96 1236.87 5226.06 1237.08 5247.39 1237.27 5285.38 1237.02 5335.2 1237 
5376.8 1236.79 5393.57 1236.68 

~ a n n i n g ' ~  n V a 1 ~ ~ 8  nu= 3 
S t a  n V a l  S t a  n V a l  S t a  n V a l  

4396.35 .04 4877.67 .03 5130.78 .04 

B a n k  S t a :  L e f t  R i a h t  L e n o t h s :  L e f t  C h a n n e l  Rioht C o e f f  C o n t r .  E m a n .  - 

4877.67 5130.78 56 34.44 20 .3 .5 
Inef fec t~ve  F l o w  num= 2 

S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  
4396.35 4877.67 1239 5130.78 5393.S7 1239 

L e f t  L e v e e  S t a t i o n =  4877.67 E l e v a t i o n =  1237.26 
~ i g h t  ~ e v e e  S t a t i o n =  5130.78 & l e v a t i o n =  1237.28 

CROSS SECTION OUTPUT P r o f i l e  # D e s i g n  

W.S .  E l e v  ( f t )  
Y e 1  H e a d  ( f t l  
E . G .  E l e V  ( f t )  
C r i t  W.S. ( f t )  
E . G .  S l o p e  ( f t / f t l  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s l  
Max C h l  D p t h  ( f t )  
C o n v .  T o t a l  ( c f s )  
L e n g t h  W t d .  ( f t )  
n i n  Ch  E l  ( f t )  
A l p h a  
Frctn Loss ( f t )  
C & E L o s s  ( f t )  

E l e m e n t  
W t .  n - V a l .  
R e a c h  L e n .  ( f t )  
F l o w  A r e a  ( s q  f t )  
Area ( a q  f t )  
s l o w  ( c f s )  
T o p  W i d t h  ( f t )  
A v g .  vel. ( f t / s )  
H y d r .  D e p t h  ( f t )  
C o n v .  ( o f s )  
W e t t e d  P e r .  ( f t )  
S h e a r  ( l b / s q  f t )  
S t r e a m  P o w e r  ( l b / f t  s) 
Cum v o l u m e  ( a c r e - f t )  
Cum SA ( a c r e s )  

L e f t  OB C h a n n e l  Right OB 
0.030 

56.00 34.44 20.00 
1117.70 
1117.70 
8700.00 
222.00 
7.78 
5.03 

CROSS SECTION OUTPUT P r o f i l e  #mtur4 

W.S. E l e v  ( f t )  1235.13 
V a l  H e a d  ( f t )  1.19 
E . G .  E l e v  ( f t )  1236.32 
C r r t  W.S. ( f t )  1233.47 
E.G.  S l o p e  ( f t / f t )  0.002949 
Q T o t a l  ( c f s )  11920.00 

e T o p  W i d t h  ( i t )  228.48 
V e l  T o t a l  ( f t l s )  8.77 
Max C h l  D p t h  ( f t )  7.01 
C o n v .  T o t a l  I c f s )  219511.9 . . 

EAST MARICOPA FLOODWAV 
CAPACITY ASSESSMENT (FCD 97-06) 
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E l e m e n t  L e f t  OB C h a n n e l  R i g h t  OB 
W t .  n - V a l .  0.030 
R e a c h  L e n .  ( f t )  56.00 34.44 20.00 
6 ' 1 0 ~  Area (sq f t )  1359.74 
Area (sq f t )  1359.74 
s l o w  ( c f s )  11920.00 
T o p  W i d t h  ( f t l  228.48 
4vg. V e l .  ( f t / s )  8.77 
R y d r .  D e p t h  ( f t )  5.95 
C o n v .  ( c f s )  219511.9 
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Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

34.44 Wetted Per. (ft) 231.08 
1228.12 Shear (lb/sq ft) 1.08 

1.00 stream Power (lb/ft s) 9.50 
0.07 Cum Volume (acre-ft) 38.88 821.36 
0.08 Cum SA (acres) 20.28 121.66 

CROSS SECTION OUTPUT Profile WExieting 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C s E Loss (ft) 

1236.30 Element 
1 4 4  Wt. n-Val. 

1237.74 Reach Len. (ft) 
1234.39 Flow Area (sq ft) 
0.003016 Area (sq ft) 
15770.00 Flow (cfs) 
242.20 Top Width (ft) 

9.64 Avg. Vel. (ft/a) 
8.18 Hydr. Depth (ft) 

287164.2 Conv. (cfs) 
34.44 Wetted Per. (ft) 

1228.12 Shear (lb/sq ft) 
1.00 StreamPower (lb/ft s) 
0.08 cum volume (acre-ft) 
0.09 cum sA (acres) 

Left 08 Channel 
0.030 

56.00 34.44 
1635.44 
1635.44 

15770.00 
242.20 

9.64 
6.75 

287164.2 
245.02 
1.26 

12.12 
337.00 996.01 
102.40 127.38 

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 4.142 

INPUT 
Description: Santan Baptist Church Rd. Bridge Downstream Ineffective Areas, End 

Loose Riprap Channel 
Station Elevation Data num= 56 

Sta  lev Sta Elev Sta Elev Sta  lev Sta Elev 
4416.65 1235.4 4421.93 1235.45 4454.4 1235.43 4490.65 1235.28 4540.77 1235.29 
4568.91 1235.2 4590.91 1235.32 4616.26 1235.22 4656.01 1235.18 4680.21 1235.05 

Manning's n Valves num- 3 
Sta n Val Sta n Val Sta n Val 

4416.65 .04 4879.85 .025 5138.57 .04 

Bank Sta: Left Right Lengths: Left Channel Right Cosff Contr. Expan 
4879.85 5138.57 396 325.42 268 .3 .5 

Ineffective Flow num- 2 
Sta L Sta R Elev Sta L Sta R Elev 

4416.65 4871 1238.5 5142 5416.65 1238.5 
Left Levee Station- 4879.85 Elevation- 
Right Levee Station- 5138.57 Elevation- 
Blacked Obstructions n u =  1 

Sta L Sta R Elev 
4416.65 4836 1235.4 

Right OB 

20.00 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1234.04 Element Left OB Channel Illght 08 
Vel Head (ft) 0.80 Wt. n-Val. 0.025 
E.G. Elev (ft) 1234.84 Reach Len. (ft) 396.00 325.42 268.00 
Crit W.S. (ft) 1232.23 Flow Area (sq ft) 1211.95 
E.G. Slope (ftlft) 0.001613 Area (eq ft) 1211.95 
Q Total (cfs) 8700.00 Flow (cfs) 8700.00 
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@ Top Wid th  ( f t )  
230.90 Top Wid th  ( f t )  

V e l  T o t a l  ( f t / s )  7 . 1 8  Avg. Ve l .  ( f t / s )  
Max C h l  Dp th  ( f t )  7 . 3 0  Hydr.  Dep th  ( f t )  
conv .  rotil 216616.2 Conv. ( c f s )  
L e n g t h  w t d .  ( f t )  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t l  
C & E L a s s  ( f t )  

325 .42  W e t t e d  P e r .  ( f t )  232 .41  
1226 .74  S h e a r  ( I b / s q  f t )  0 . 5 3  

1 . 0 0  S t r e a m  Power ( l b / f t  s) 3 .77  
0 . 4 9  Cum Volume ( a c r e - f t )  0 . 0 2  6 6 3 . 0 3  0 .44  
0 . 0 4  Cum SA ( a c r e s )  0 . 0 9  115 .78  0 . 7 3  

CROSS SECTION OUTPUT P r o f i l e  XEuture  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Wid th  ( f t l  
V e l  T o t a l  ( f t / 8 1  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  ( c f s )  
Leng th  Wtd. ( f t )  
Min Ch E l  ( f t l  
A lpha  
F r c t n  L o s s  ( f t )  
C & E L o s s  ( f t )  

1235 .13  E lemen t  
1 . 0 2  W t .  n -Val .  

1236 .16  Reach Len.  ( f t )  
1233 .10  Flaw A r e a  (sq f t l  

0 .001664 Area  ( s q  f t )  
11920.00 Flow ( c f s )  

237.28 Top Width  ( f t )  
8 . 1 2  Avg. V e l .  ( f t / s )  
8 .39  Hydr. Depth  (ft) 

292251.9  Conv. ( c f s )  
325 .42  W e t t e d  P e r .  ( i t )  

1226.74 S h e a r  ( l b / s q  f t )  
1 . 0 0  S t r e a m  Power ( l b / f t  s) 
0 . 5 1  Cum Volume ( a c r e - f t )  
0 .04  cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

0 
W.S. E l e v  ( f t )  
vel Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( o f s )  
Top Wid th  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dpth  ( f t )  
Conv. T o t a l  ( c f s )  
Leng th  Wtd. ( f t )  
Min Ch E l  ( f t )  
A lpha  
F r c t n  Loss  ( f t )  
C & E Loss  ( f t l  

1 2 3 6 . 3 1  E lemen t  
1 . 2 6  W t .  n-Val.  

1237.57 Reach Len. ( f t )  
1234 .05  Flow A r e a  (sq f t )  

0 .001719 Area  ( s q  f t )  
15770.00 Flow (cfs) 

248.94 Top Wxdth ( f t l  
9 .00  Avg. V e l .  ( f t / s )  
9 .57  Hydr. Dep th  ( f t )  

3 8 0 3 8 8 . 1  Conv. ( c f s )  
3 2 5 . 7 6  W e t t e d  P e r .  ( f t )  

1226 .74  S h e a r  ( l b / s q  f t )  
1 . 0 0  s t r e a m  Power ( l b / f t  s) 
0 . 5 2  Cum Volume ( a c r e - f t )  
0 . 0 6  Cum SA ( a c r e s )  

L e f t  OB Channe l  R i g h t  OB 
0 .025  

396.00 325 .42  268.00 
1 4 6 7 . 2 1  
1 4 6 7 . 2 1  

L e f t  OB Channe l  R i o h t  OB 

CROSS SECTION RIVER: !aG 
REACH: Reach 1 RS: 4 . 0 8  

INPUT 
D e s c r i p t i o n :  S a n t a n  B a p t i s t  Church Rd. B r i d g e  Downstream I n e f f e c t i v e  Areas 
S t a t i o n  E l e v a t i o n  D a t a  n u =  5 3  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4538.81 1 2 3 4 . 2  4614.34 1234 4642 .73  1234 .04  4666 .71  1234.02 4719 .71  1233 .71  
4759.15 1234 4799.09 1 2 3 4 . 1 3  4817.09 1234 .09  4828.56 1234 .31  4849.11 1233.92 
4855.16 1235 .5  4868.74 1 2 3 5 . 7 3  4891.12 1229.36 4902.74 1228 .13  4916.83 1228 .06  

5419 .59  1235 .8  5422.55 1236 .44  5435.7  1235.7  5467 .37  1235 .57  5478 .83  1235 .33  
5489.4  1 2 3 5 . 5  5504 .59  1 2 3 5 . 9 4  5538.81 1235 .79  

Mann ing ' s  n V a l u e s  num= 3 
sta n val S t a  n V a l  S t a  n V a l  
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4868.74 5118.27 212 175.36 142 .1 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4538.81 4766 1238 5225 5538.81 1238 
Left Levee Station= 4868.74 Elevations 1235.73 
Right Levee Station= 5118.27 Elevation= 1236.05 
Blocked Obstructions mum= 2 

Sta L Sta R Elev Sta L Sta R Elev 
4538.81 4855 1234.7 5132 5538.81 1235.1 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. slope (ft/ftl 
Q Total (cfa) 
Top Width (ftl 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv., Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOPS (ft) 

Element Left 08 
Wt. n-Val. 
Reach Len. (ft) 212.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (Ib/ft 8 )  

cum Volume (acre-ft) 0.02 
Cum SA (acres) 0.09 

Profile #suture 

1234.66 Element Left 08 
0.95 Wt. n-Val. 

1235.61 Reach Len. (ft) 212.00 
1232.40 Flow Area (sq ft) 

0.001501 Area (sq ft) 
11920.00 Flow (efs) 
241.46 Top Width (ft) 
7.82 Avg. Vel. (ft/s) 
8.26 Hydr. Depth (ft) 

307652.5 Conv. (cfs) 
175.36 Wetted Per. (ft) 

1226.40 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft a) 
0.31 Cum Volume (acre-f t) 38.88 
0.02 Cum SA (acres) 20.28 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max ChL Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ftl 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (aq ft) 
Area (sq ft) 
Flow (=fa) 
Top Width (ftl 
Avg. ve1. (ft/S?) 
Hy&. Depth (ft) 
Conv. (cfs) 
Wetted Per. (it) 
Shear (lb/sq ft) 
Stream Power (-/it 
Cum Volume (acre-ft) 
Cum SA (acree) 

Left OB 
0.040 
212.00 
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Channel Right 08 
0.025 
175.36 142.00 

Channel Right 08 
0.025 

Channel Right OB 
0.025 
175.36 142.00 
1815.62 
1815.62 

15618.44 
248.91 
8.60 
7.29 
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@ Warning - The cross-sect~on end points had to be extended vertically for the computed water surface 
CROSS SECTION RIVER: EMF 
RERCH: Reach 1 RS: 4.047 

INPUT 
Description: 
Station Elevation Data num= 46 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4723.81 1234.24 4723.82 1234.24 4774.63 1234.09 4787.93 1234.09 4810.7 1233.98 
4826.04 1234.1 4832.42 1234.02 4837.44 1233.54 4844.42 1233.64 4852.35 1235.22 
4863.19 1235.6 4885.45 1229.2 4898.97 1228.37 4917.2 1228.05 4952.65 1227.57 
4966.34 1227.5 4991.39 1227.47 5006.49 1226.59 5024.26 1227.4 5073.51 1228.66 
5085.61 1228.6 5096.6 1230.39 5113.76 1235.86 5127.76 1235.91 5132.56 1234.25 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4723.81 .04 4863.19 .025 5113.76 .04 

Bank Sta: Left Rlght Lengths: Left Channel kght Coeff Contr. Expan 
4863.19 5113.76 380 439.13 492 .1 .3 

Ineffective Flow num= 2 
st?. L Sta R Elev Sta L Sta R Elev 

4723.81 4863.19 1237 5113.76 5537.18 1237 
Left Levee Statron= 4863.19 Elevation= 1235.6 
R~ght Levee Stat~on= 5113.76 Elevat~on= 1235.86 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev ('it) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max chl ~ p t h  (ft) 
Conv. Total lcfa) 
Length Wtd. Ift) 
MLn Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile #Design 

1233.08 Element 
0.92 Wt. n-Val. 

1234.00 Reach Len. (ft) 
1231.65 Flow Area (sq ft) 

o.oo~070 U e a  (sq ft) 
8700.00 Flow (cfs) 
233.07 Top Width (ft) 
7.71 Avg. Vel. (ft/s) 
6.49 Hydr. Depth (ft) 

191239.8 conv. (cfs) 
439.13 Wetted Per. (ft) 

1226.59 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
0.90 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

Profile #Future 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (eq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t) 
Cum SA (acres) 

Left OB 

380.00 

Left OB 

380.00 

Channel Right 08 
0.025 
439.13 492.00 
1369.42 

EAST MARlCOPA FLOODWAY PAGE 17 HNTB CORPORATION 
CAPACITY ASSESSMENT (FCD 97-06) 1-12-99 
REACH I 



CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Fcctn Loss (ftl 
C & E Losa (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flaw (cfs) 
Top Width (ft) 
Avg. Val. (ft/a) 
Hy&. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (Ib/ft s) 
Cum Volume (acre-ft) 
Cum SA (aorea) 

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 3.964 

INPUT 
Description: 
Station Elevation Data num- 52 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
4549.13 1233.6 4559.74 1233.54 4583.98 1233.62 4599.24 1233.4 4611.53 1233.45 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4549.13 .04 4868.48 ,025 5119.03 ,011 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4868.48 5119.03 272 341.84 422 .I .3 

Ineffective Flow num= 2 
Sta L Sts R Elev Sta L Sta R Elev 

4549.13 4868.48 1236 5119.03 5549.13 1236 
Left Levee Station= 4868.48 Elevation- 1235.1 
Right Levee Station= 5119.03 Elevation- 1235.12 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
Val Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (efs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Losa (ft) 
C 6 E Losa (ft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0.025 
Reach Len. (ft) 272.00 341.84 422.00 
Flow Area (aq ft) 1129.77 
Area (sq ft) 1129.77 
Flow (cfs) 8700.00 
Top Width (ft) 231.53 
Avg. Vel. (ft/s) 7.10 
Hydr. Depth (ft) 4.88 
Conv. (cfs) 192483.4 
Wetted Per. (ft) 232.19 
shear (lb/sq ft) 0.62 
stream Power (lb/ft a )  4.17 
Cum Volume (acre-ft) 0.02 637.56 0.44 
Cum SA (acres) 0.09 110.76 0.73 

Warning - The velocrty head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
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for additional cross sections. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ftl 
C 6 E LOSS (ft) 

Proflle lRlture 

1233.11 Element Left OB Channel Rrght OB 
1.21 Wt. n-Val. 0.025 

1234.32  each Len. (ft) 272.00 341.84 422.00 
1231.62 Flow Area (sq ft) 1349.44 
0 002199 Area (sq ft) 1349.44 
11920.00 Flow (cfs) 11920.00 
237.60 Top Wldth (ft) 237.60 
8.83 Avg. Vel. (ft/s) 8.83 
7.00 Hydr. Depth (ft) 5.68 

254215.1 Conv. (cfs) 254215.1 
341.84 Wetted Per. (ft) 239.15 
1226.11 Shear (lb/sq ft) 0.77 

1.00 Stream Power (lb/ft s) 6.84 
1.15 Cum Volume (acre-ft) 38.88 789.54 30.33 
0.06 Cum SA (acres) 20.28 116.31 18.89 

warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional oross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indioate the need for additional cross sections. 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El lft) 
Alpha 
Frctn Loss (ft) 
C 5 E Loss (ft) 

Profile #Existing 

1234.20 Element 
1.49 Wt. n-Val. 

1235.69 Reach Len. (ft) 
1232.56 Flow Area (sq ft) 

0.002218 Area (sq ft) 
15770.00 Flow (cfs) 
244.65 Top Width (ft) 

9.79 Avg. Vel. (ft/s) 
8.09 Hydr. Depth (ft) 

334831.0 Conv. (efs) 
341.84 Wetted Per. (et) 
1226.11 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
1.05 Cum Volume (acre-ft) 
0.04 cum SA (acres) 

Left OB Channel Right OB 
0.025 

Warning - The conveyanoe ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 3.899 

INPUT 
Description: 
Station Elevation Data num= 52 

sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
4538.68 1233.3 4565.07 1233.03 4577.01 1233.37 4588.66 1233.32 4606.56 1233.42 

5097.42 1226.2 5102.14 1227.69 5127.28 1234.47 5131.24 1234.39 5140.63 1234.52 
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Manning's n Values mum= 3 
Sta n Val Sta n Val sta n Val 

4538.68 .04 4875.98 .03 5127.28 ,041 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4875.98 5127.28 100.08 100.08 100.08 .1 .3 

Left Levee Station- 4875.98 Elevation= 1234.6 
Right Levee Station- 5127.28 Elevation= 1234.47 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ftl 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofs) . . 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (aq ft) 
Area (aq ft) 
Flow (c~s) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volvme (acre-ft) 
Cum SA (acres) 

Left 08 Channel Right OB 
0.030 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). Thin may indicate the need 
for additional cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional croes sections. 

e 
CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Val Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. Ift) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Lose (ft) 

1231.31 Element 
1.81 Wt. n-Val. 

1233.11 Reach Len. (ft) 
1230.81 Flow Area (sq ftl 

0.005818 Area (sq ft) 
11920.00 Flow (cfs) 
227.40 Top Width (ft) 
10.79 Avg. Vel. (ft/s) 
7.08 Hydr. Depth (ft) 

156280.8 Conv. (cfs) 
100.08 Wetted Per. (ft) 

1224.23 Shear (lb/sq ft) 
1.00 stream Power (lb/ft s) 
0.32 Cum Volume (acre-f t) 
0.19 Cum SA (acrea) 

Left 08 Channel Right OB 
0.030 

100.08 100.08 100.08 
1105.19 
1105.19 
11920 .OO 
227.40 
10.79 
4.86 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. ~~ 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance1 is leas 
than 0.7 or greater than 1.4. This may indicate the need for additional cross aections 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1232.70 Element Left OB Channel Right OB 
Vel Head (ft) 1.89 Wt. n-Val. 0.030 
E.G. Elev (ft) 1234.59 Reach Len. (ft) 100.08 100.08 100.08 
Crit W.S. (ft) 1231.76 Flow Area ( e q  ft) 1429.67 
E.G. Slope (ft/ft) 0.004588 Area (sq ft) 1429.67 
Q Total (cfs) 15770.00 Flow (cfs) 15770.00 
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Top Width (ft) 
Ve1 Total (ft/s) 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. (ft) 
Mln Ch El (ft) 
Alpha 
Frctn Loss (ftl 
C 6 E Loss (ft) 

Top Width (ft) 237.73 
Avg. Vel. (ft/a) 11.03 
Hydr. Depth (ft) 6.01 
Conv. (cfs) 232821.4 
Wetted Per. (ftl 239.81 
sheae (lb/sq ft) 1.71 
stream Power (Ib/ft s) 18.84 
Cum Volume (acre-ft) 334.45 946.07 224.06 
Cum SA (acres1 100.10 119.95 77.64 

warning - The velocity head has changed by mare than 0.5 ft (0.15 m). This may indicate the need 
for addlt~onal cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyanoel is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reaoh 1 RS: 3.88 

INPUT 
Descr~ptzon: Drop Structure, Upstream Slde, End of Loose RLprap Channel 
Statron Elevat~on Data num= 55 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4525.48 1233.4 4539.32 1233.36 4559.24 1233.9 4584.25 1233.28 4615.12 1232.89 
4639.83 1232.8 4690.44 1232.82 4715.12 1232.72 4740.47 1232.8 4773.43 1232.93 

- 
Manning's n Values mum= 3 

Sta n Val sta n Val Sta n Val 
4525.48 .04 4877.2 ,025 5128.82 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4877.2 5128.82 15.35 15.35 15.35 .1 .3 

Left Levee Station= 4877.2 Elevation= 1234.46 
Right Levee Station= 5128.82 Elevation= 1234.5 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E .G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Wldth (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Profzls UDes~gn 

1230.15 Element Left OB Channel Rlght OW 
1.00 Wt. n-Val. 0.025 

1231.15 Reach Len. (ft) 15.35 15.35 15.35 
1228.84  low ~ r e a  (sq ft) 1086.82 

0.002235 Area (sq ft) 1086.82 
8700.00 Flow (cfs) 8700.00 
224.95 Top Wldth (ft) 224.95 
8.01 ~ v g .  vel. (ft/s) 8.01 
6.11 Hydr. Depth (ft) 4.83 

184012.6 conv. (cfs) 184012.6 
15.35 Wetted Per. (ft) 226.05 

1224.04 Shear (lb/sq ft) 0.67 
1.00 Stream Power (lb/ft 8 )  5.37 
0.04 Cum volume (acre-ft) 0.02 627.76 0.44 
0.02 Cum SA (acres) 0.09 108.49 0.73 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1231.44 Element Left OW Channel Rrght OW 
Vel Head (ft) 1.16 Wt. n-Val. 0.025 
E.G. Elev (ft) 1232.60 Reach Len. (ft) 15.35 15.35 15.35 
Crrt W.S. (ft) 1229.72 Flow Area (sq ft) 1381.77 
E.G. Slope (ft/ft) 0.001982 Area (sq ft) 1381.77 
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Q T o t a l  ( C f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
C o n v .  T o t a l  ( c f s )  
L e n g t h  W t d .  ( f t )  
Min Ch  E l  ( f t )  
Alpha 
Frctn L o s s  ( f t )  
C 6 E L o s s  ( f t )  

11920.00 F l o w  ( c f s )  11920.00 
233.27 T o p  W i d t h  ( f t )  233.27 
8.63 ~ v g .  vel. ( f t / s )  8.63 
7.40 H y d r .  D e p t h  ( f t )  5.92 

261727.3 C o n v .  ( c f s )  267727.3 
15.35 W e t t e d  P e r .  ( f t )  234.77 

1224.04 S h e a r  ( l b / s q  i t )  0.73 
1 .OO s t r e a m  P o w e r  ( l b / f t  a)  6.28 
0.03 Cum Volume ( a c r e - f t )  38.88 777.05 30.33 
0.02 Cum SA ( a c r e s )  20.28 113.95 18.89 

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  H e a d  ( f t )  
E . G .  E l e v  ( f t )  
C r i t  W . S .  ( f t )  
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / 8 )  
Max  C h l  D p t h  ( f t )  
C o n v .  T o t a l  ( o f s )  
L e n g t h  W t d .  ( f t )  
M i n  C h  E l  ( f t )  
Alpha 
F r c t n  L o s s  ( f t )  
C & E LOSS ( f t )  

E l e m e n t  L e f t  OB C h a n n e l  R i g h t  OB 
W t .  n - V a l .  0.025 
R e a o h  L e n .  ( f t )  15.35 15.35 15.35 
F l o w  mea ( s q  f t )  1711.39 
mea ( a q  f t )  1711.39 
s l o w  ( o f s )  15770.00 
T o p  W i d t h  ( f t )  242.45 
A v g .  V e l .  ( f t / s )  9.21 
H y d r .  D e p t h  ( f t )  7.06 
C o n v .  ( c f s )  372346.1 
W e t t e d  P e r .  ( I t )  244.36 
shear ( l b / s q  f t )  0.78 
S t r e a m  P o w e r  ( l b / f t  s )  7.23 
Cum V o l u m e  ( a c r e - f t )  334.45 942.46 224.06 
Cum SA ( a c r e s )  100.10 119.40 77.64 

CROSS SECTION RIVER: EMF 
BEACH: R e a c h  1 R S :  3.877 

INPUT 
D e s c r i p t i o n :  D r o p  S t ~ c t u r e ,  D o w n s t r e a m  S i d e  
S t a t i o n  E l e v a t i o n  D a t a  num- 57 

S t a  E l e v  S ta  E l e v  S t a  E l e v  Sta E l e v  S ta  E l e v  

M a r m i n g ' 8  n V a l u e s  num- 3 
S t a  n V a l  S t a  n V a l  S t a  n val 

4521.39 .04 4877.56 ,025 5129.25 .04 

B a n k  S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  C h a n n e l  R i g h t  C o e f f  C o n t r .  E x p a n .  
4877.56 5129.25 500 500 500 .1 .3 

 eft ~evee  S t a t i o n =  4877.56 E l e v a t i o n -  1234.35 
R i g h t  L e v e e  S t a t i o n =  5129.25 E l e v a t i o n -  1234.45 

CROSS SECTION OUTPUT P r o f i l e  # D e s i g n  

W.S. E l e v  ( f t )  1229.89 E l e m e n t  L e f t  OB C h a n n e l  R i g h t  OB 
V e l  H e a d  ( f t )  1.20 W t .  n - V a l .  0.025 
E . G .  E l e v  ( f t )  1231.09 R e a c h  L e n .  ( f t )  500.00 500.00 500.00 
C r i t  W.S .  ( f t )  1228.99 F l o w  Area ( s q  f t )  991.27 
E.G. S l o p e  ( f t / f t )  0.002935 A r e a  t a u  f t )  991.21 
Q T o t a l  i c f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  

8700.00 F l o w  ( c i s )  
219.01 T o p  W i d t h  ( f t )  
8.78 A v g .  V e l .  ( f t / a )  
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Max Chl Dpth (ftl 5.85 Hydr. Depth (ft) 
Conv. Total (cfsl 160596.7 Conv. (cfs) I 
Length Wtd. (ft) 500.00 Wetted Per. (ft) 
&n Ch El (ft) 1224.04 Shear (lb/sq ftl 
Alpha 1.00 stream Power (lb/ft s) 
Frctn Loss (ft) 0.78 Cum Volume (acre-ft) 0.02 
C s E LOBS (ftl 0.17 Cum SA (acres) 0.09 108.41 0.73 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
foe additional cross sections. 

Warning - The oonveyance ratio (upstream conveyanoe divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for addit~onal cross sections 

CROSS SECTION OUTPUT Profile XRlture 

W.S. Elev (ftl 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ftl 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ftl 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vsl. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
cum SA (acres) 

Left OB Channel Right OB 
0.025 

500.00 500.00 500.00 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ftl 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
MLn Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1232.59 Element 
1.50 Wt. n-Val. 

1234.10 Reach Len. (ft) 
1230.81 Flow Area (aq ft) 

0.002139 Area ( s q  ft) 
15770.00 Flow (cfs) 
234.42 Top W ~ d t h  (ft) 
9.84 Avg. Vel. (ft/s) 
8.55 nydr. Depth (ft) 

340950.9 Conv. (cfs) 
500.00 Wetted Per. (ft) 
1224.04 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.72 Cum Volume (aore-ft) 
0.17 Cum SA (acres1 

Left OB Channel Right OB 
0.025 

500.00 500.00 500.00 
1602.60 
1602.60 
15770.00 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for addit~onal cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 3.782 

INPUT 
Descript~on: 
Statlon Elevatron Data num= 51 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4521.39 1234.1 4574.84 1233.99 4615.44 1233.87 4656.12 1233.48 4706.15 1233.39 
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Manning's n Valuea num- 3 
S t a  n Val S t a  n Val S t a  n Val 

4521.39 .04 4876.26 ,025 5129.17 .04 

Bank S t a :  L e f t  Rrght  Lengths: L e f t  Channel Righ t  Coeff Contr .  Expan. 
4876.26 5129.17 500 500 500 .1 . 3  

I n e f f e c t i v e  Flow num= 2 
S t a  L S t a  R Elev  S t a  L S t a  R E l e v  

4521.39 4876.26 1234 5129.17 5521.39 1234 
L e f t  Levee S t a t i o n =  4876.26 Eleva t ion= 1233.04 
R i g h t  Levee S t a t i o n =  5129.17 Elevat ion-  1233.15 

CROSS SECTION OUTPUT P r o f i l e  (Design 

W.S. E l e v  ( f t )  
Vel  Head ( i t )  
E.G. E l e v  ( i t )  
C r i t  W.S. ( f t )  
E.G. S lope  ( f t / f t )  
Q T o t a l  (cfs) 
Top Width ( f t )  
Vel  T o t a l  ( f t / s )  
Max c h l  ~ p t h  ( f t )  
Canv. T o t a l  ( o f s )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Losa ( f t )  
C & E Loss ( f t )  

1229.52 Element 
0.61 W t .  n-Val. 

1230.13 Reach Len. ( f t )  
1226.56 Flow Area ( s q  i t )  

0.000972 Area ( s q  f t )  
8700.00 Flow ( c f s )  

220.59 Top Width (ftf 
6.28 Avg. Vel .  ( f t / a )  
8.80 Hy&. Depth ( f t )  

279057.5 Conv. ( c f a )  
500.00 Wetted Per .  (ft) 

1220.72 Shear  ( l b / s q  ft) 
1.00 Stream Power ( lb/ft  r 
0.53 Cum Volrune (acre-f  t) 
0 . 0 1  Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  WRIture 

W.S. E l e v  ( f t )  
Vel  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S lope  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width ( f t )  
Vel  T o t a l  ( f t l s )  
Max Chl Dpth ( f t )  
Canv. T o t a l  ( c f s )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Losa ( f t )  
C & E LOSS ( f t )  

1230.85 Element 
0 .77  W t .  n-Val. 

1231.63 Reach Len. ( f t )  
1227.52 Flow Area (es f t )  

0.001008 Area (aq f t )  
11920.00 Flow ( c f s )  

231.10 Top Width ( f t )  
7 . 0 6  Avg. Vel .  ( f t /s)  

10 .13  Hydr. Depth ( f t )  
375473.3 Conv. ( c f e )  

500.00 Wetted P e r .  ( f t )  
1220.72 Shear  ( l b / s q  f t )  

1 .00  Stream Power ( l b / f t  s) 
0.55 Cum Volume ( a c r e - f t )  
0 . O 1  Cum SA ( a c r e s )  

L e f t  OB Channel R i g h t  OB 
0.025 

500.00 500.00 500.00 
1385.99 
1385.99 
8700.00 

220.59 
6.28 
6.28 

279057.5 

L e f t  08 Channel R i g h t  OB 
0.025 

500.00 500.00 500.00 

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  1232.27 Element L e f t  OB Channel R i g h t  OB 
Vel Head ( f t )  0 .94  W t .  n-Val. 0.025 
E.G. E l e v  ( f t )  1233.21 Reach Len. ( f t )  500 .OO 500.00 500.00 
C r i t  W.S. ( f t )  1228.54 Flow Area ( sq  f t )  2022.48 
E.G. S lope  ( f t / f t )  0.001029 Area (aq f t )  2022.48 
Q T o t a l  ( c f s )  15770.00 r law (cfs) 15770 . O O  
Top Wldth ( f t )  242.21 Top Width ( f t )  242.21 

a 
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V e l  T o t a l  ( f t / s )  7 .80  Avg. V e l .  ( f t / s )  
Max C h l  Doth  ( f t )  1 1 . 5 5  Hvdr. Depth  ( f t )  
Conv. T o t a l  ( c f s )  491520.7 C ~ V .  ( ~ 2 s )  491520.7 
L e n g t h  W t d .  ( f t )  500.00 Wet t ed  P e r .  ( f t )  244 .61  
Mln Ch E l  ( f t )  1220.72 S h e a r  ( l b / a q  f t l  0 . 5 3  
A l p h a  1 . 0 0  S t r eam Power ( l b / f t  s) 4 .14  
F r c t n  L o s s  ( f t )  0 . 5 5  Cum Volume ( a c r e - f t )  334.45 921.07 224 .06  
C & E L o s s  ( f t )  0 . O 1  Cum SA ( a c r e s )  100.10 1 1 6 . 5 8  7 7 . 6 4  

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 3 . 6 8 8  

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i a n  D a t a  num= 5 1  

S t a  E l e v  S t a  E l e v  S t a  E l e v  ~ t a   lev S t a  E l e v  

Mann ing ' s  n V a l u e s  nun= 3 
S t a  n V a l  S t a  n V a l  S t a  n V a l  

4521.39 . 0 4  4876.78 , 0 2 5  5129.93 .04 

Bank E t a :  L e f t  R i g h t  L e n g t h s :  L e f t  Channel  R i g h t  Coe f f  C o n t r .  Expan 
4876.78 5 1 2 9 . 9 3  500 500 500 .1 .3 

I n e f f e c t i v e  Flow num= 2 
S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4521 .39  4876.78 1233  5129 .93  5521.39 1233  
L e f t  Levee  S t a t i o n =  4876.78 E l e v a t i o n =  1232 .3  
R i g h t  Levee  S t a t i o n =  5129 .93  E l e v a t i o n =  1232 .8  

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( f t )  
V e l  Head ( f t l  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t l  
E.G. S l o p e  ( f t / f t l  
Q T o t a l  ( c f s l  
Top W i d M  ( f t )  
vel T o t a l  ( f t / s )  
Max C h l  Dpth  ( f t )  
Conv. T o t a l  ( c f s )  
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
A lpha  
F r c t n  L o s s  ( f t )  
C 6 E LOSS ( f t )  

1228 .90  E lemen t  
0 .68  W t .  n-Val.  

1229.59 Reach Len. ( f t )  
1226.37 Flow Area  (sq f t )  

0 .001174 Area  ( s q  f t )  
8700 .00  Flow (c fn )  

221 .61  Top Width  ( f t )  
6 . 6 3  Avg. V e l .  ( f t / s )  
8 . 5 0  Hydr. Depth  ( f t )  

253867.3  Conv. ( c f s )  
500 .00  w e t t e d  P e r .  ( f t )  

1220 .40  S h e a r  ( l b / s q  f t )  
1 . 0 0  s t r e a m  Power lIb/f t s) 
0 . 5 7  Cum Volume ( a c r e - f t )  
0 . 0 1  Cum SA ( a c r e s )  

L e f t  08 Channe l  F 
0 . 0 2 5  

500 .00  500 .00  

l i g h t  OB 

500 .00  

CROSS SECTION OUTPUT P r o f i l e  XRl tu re  

W.S. E l e v  ( f t )  1230.22 
V e l  Head ( f t )  0 . 8 5  
E.G. E l e v  ( f t )  1231.07 
C r l t  W.S. ( f t )  1227.32 
E.G. S l o p e  ( f t / f t l  0 .001184 
Q T o t a l  ( c f s )  11920 . O O  
Top Wld th  ( f t )  232.27 
V e l  T o t a l  ( f t / s )  7 . 4 0  

EAST MARICOPA FLOODWAY - - 
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Elemen t  L e f t  OB Channe l  R i g h t  OB 
W t .  n -Val .  0 .025  
Reach Len.  ( f t )  500.00 500 .00  500 .00  
Flow A r e a  (sq f t l  1611.27 
Area  ( s q  f t )  1611.27 
Flow ( c f s )  11920.00 
Top Wldth  ( f t )  232.27 
Avg. V e l .  ( f t / s )  7 . 4 0  
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Max C h l  D p t h  ( f t )  9.82 H y d r .  D e p t h  ( f t )  6.94 
C o n v .  T o t a l  ( c f s )  346438.8 C o n v .  ( c f s )  346438.8 
L e n g t h  W t d .  ( f t )  500.00 W e t t e d  Per. ( f t )  234.19 
Min C h  E l  ( f t )  1220.40 shear ( I b / s q  f t )  0.51 
Alpha 1.00 s t r e a m  P o w e r  ( I b / f t  s )  3.76 
Frctn L o s s  ( f t )  0.58 Cum V o l u m e  ( a c r e - f t )  38.88 740.60 30.33 
C  & E  L o s s  ( f t )  0.01 Cum SA ( a c r e s )  20.28 108.59 18.89 

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V a l  H e a d  ( f t )  
E.G.  E l e v  ( f t )  
C r i t  W.S .  ( f t )  
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t )  
V a l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
C o n v .  T o t a l  ( c f s )  
L e n g t h  w t d .  ( f t )  
bun Ch  ~l ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C  6 E  LOSS ( f t )  

P r o f i l e  # E x i s t i n g  

E l e m e n t  L e f t  OB C h a n n e l  R i g h t  OB 
Wt .  n - V a l .  0.025 
R e a s h  L e n .  ( f t )  500.00 500.00 500.00 
F l o w  Area ( a q  f t )  1946.21 
~ r e a  ( s q  f t )  1946.21 
F l o w  ( o f s )  15710 .OO 
T o p  W i d t h  ( f t )  244.30 
Avg.  V e l .  ( f t / s )  8.10 
H y d r .  D e p t h  ( f t )  7.97 
C o n v .  ( c f s )  458588.5 
W e t t e d  P e r .  ( f t )  246.56 
shear ( l b / s q  f t )  0.58 
s t r e a m  P o w e r  ( l b / f t  s) 4.72 
Cum Volume ( a c r e - i t )  334.45 898.30 
Cum SA ( a c r e s )  100.10 113.79 

CROSS SECTION RIVER: EM6 
REACH: R e a c h  1 RS: 3.593 

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  num= 48 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  

M a n n i n g ' s  n V a l u e s  num- 3 
S t a  n V a l  S t a  n V a l  S t a  n V a l  

4521.39 .04 4876.81 ,025 5129.89 .04 

B a n k  S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  C h a n n e l  R i g h t  C o e f f  C o n t r .  Expan. 
4876.81 5129.89 349.43 349.43 349.43 .I .3 

I n e f f e c t i v e  F l o w  num= 2 
S t a  L  Sta R  E l e v  S t a  L  S t a  R  E l e v  

4521.39 4876.81 1232.5 5129.89 5521.39 1232.5 
L e f t  L e v e e  S t a t i o n -  4876.81 E l e v a t i o n -  1231.62 
R i g h t  L e v e e  S t a t i o n =  5129.89 E l e v a t i o n -  1231.78 

CROSS SECTION OUTPUT P r o f i l e  $ D e s i g n  

W.S. E l e v  ( f t )  1228.35 E l e m e n t  L e f t  OB C h a n n e l  R i g h t  OB 
V e l  H e a d  ( f t )  0.65 W t .  n - V a l .  0.025 
E . G .  E l e v  ( f t )  1229.01 R e a c h  L e n .  ( f t )  349.43 349.43 349.43 
C r r t  W.S. ( S t )  1225.71 F l o w  Area ( s q  f t )  1340.50 
E . G .  S l o p e  ( f t / f t )  0.001106 Area ( s q  f t )  1340.50 
Q T o t a l  ( c f e )  8700.00 F l o w  (cfs) 8700 .OO 
T o p  W r d t h  ( f t )  223.73 T o p  W i d t h  ( f t )  223.73 
V a l  T o t a l  ( f t / a )  6.49 A v g .  V a l .  ( f t / e )  6.49 
Max C h l  D p t h  ( f t )  8.17 H y d r .  D e p t h  ( f t )  5.99 
C o n v .  T o t a l  ( c f s )  261595.9 C o n v .  ( c f a )  261595.9 
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L e n g t h  W t d .  ( f t )  349.43 W e t t e d  P e r .  ( f t )  225.32 
M i n  C h  E l  ( f t )  1220.19 S h e a r  ( l b / s q  f t ]  0.41 
Alpha 1.00 s t r e a m  P o w e r  ( l b / f t  s) 2.67 
Frctn L o s s  ( f t )  0.41 Cum v o l u m e  ( a c r e - f t )  0.02 583.04 0.44 
C & E L o s s  ( f t )  0.00 Cum SA ( a c r e s )  0.09 100.79 0.73 

CROSS SECTION OUTPUT 

W.S .  E l e v  ( f t )  
V e l  H e a d  ( f t )  
E . G .  E l e v  ( f t )  
C r i t  W.S .  ( f t )  
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( i t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
C o n v .  T o t a l  ( c f s )  
L e n g t h  W t d .  ( f t )  
M l n  C h  E l  ( f t )  
A l p h a  
Frctn L o s s  ( f t )  
C & E L o s s  ( f t )  

P r o f i l e  #Future 

1229.67 E l e m e n t  
0.82 Wt.  n - V a l .  

1230.49 R e a c h  L e n .  ( f t )  
1226.64 Flow A r e a  ( s q  f t )  

0.001127 A r e a  ( s q  f t )  
11920.00 F l o w  ( ~ £ 9 )  
234.56 T o p  W ~ d t h  ( f t )  
7.26 Avg.  V e l .  ( f t / s )  
9.48 Hydr. D e p t h  ( f t )  

355073.4 C o n v .  l c f s )  
349.43 W e t t e d  P e r .  ( f t )  
1220.19 S h e a r  ( l b / s q  f t )  

1.00 s t r e a m  P o w e r  ( l b / f t  s) 
0.41 Cum Volume ( a c r e - f t )  
0.00 Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  #Existing 

W.S. E l e v  ( f t )  
V e l  H e a d  ( f t )  
E . G .  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W l d t h  ( f t )  
V e l  T o t a l  ( f t l s )  
Max C h l  D p t h  ( f t l  
C o n v .  T o t a l  ( o f = )  
L e n g t h  W t d .  ( f t )  
M l n  Ch  E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C & E L o s s  ( f t )  

1231.08 E l e m e n t  
0.98 W t .  n - V a l .  

1232.06 R e a c h  L e n .  ( f t )  
1227.66  low Area (sq f t )  

0.001136 A r e a  (sq f t )  
15770.00 F l o w  ( c f s )  
247.76 T o p  W i d t h  ( f t l  
7.96 avg. vel. ( f t / s )  
10.89 Hydr. D e p t h  ( f t )  

467972.8 C o n v .  ( c f s )  
349.43 W e t t e d  P e r .  ( f t )  
1220.19 S h e a r  ( l b / s q  f t )  

1.00 S t r e a m  P o w e r  ( l b / f t  s) 
0.41 Cum V o l u m e  ( a c r e - f t )  
0.00 Cum SA ( a c r e s )  

L e f t  OB C h a n n e l  R i g h t  OB 
0.025 

349.43 349.43 349.43 

CROSS SECTION RIVER: EMF 
REACH: R e a c h  1 RS: 3.527 

INPUT 
Description: D r o p  S t r u c t u r e ,  U p s t r e a m  S r d e  
S t a t r o n  E l e v a t ~ o n  D a t a  n u =  54 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4521.61 1228.8 4548.94 1228.99 4563.34 1230.34 4571.46 1230.37 4583.44 1229.86 
4598.85 1229 4616.32 1228.69 4666.31 1228.94 4702.32 1228.99 4727.19 1229.12 
4776.16 1229.2 4816.32 1229.19 4826.51 1229.15 4857.99 1228.84 4864.3 1230.59 
4876.59 1231.1 4879.81 1230.4 4882.82 1230.09 4903.53 1224.7 4907.62 1223.54 
4917.59 1222.4 4926.59 1221.81 4937.38 1221.69 4944.07 1221.26 4959.48 1221.02 
4977.98 1220.7 4986.46 1220.94 4994.56 1220.53 5019.22 1221.41 5041.23 1221.34 
5077.68 1221.7 5082.56 1221.83 5101.87 1224.11 5125.28 1230.13 5129.59 1231.29 
5142.2 1230.6 5147.85 1228.87 5165.06 1228.3 5170.36 1228.97 5196.18 1228.76 
5225.86 1228.6 5266.29 1228.83 5285.1 1228.75 5315.67 1228.78 5321.59 1228.72 
5342.44 1230.7 5354.31 1229.88 5366.82 1229.28 5377.77 1229.22 5411.73 1229.19 
5458.44 1230 5466.29 1230.07 5516.29 1230.64 5521.61 1230.65 

M a n n i n g ' s  n V a l u e s  n u =  3 
S t a  n V a l  S t a  n V a l  S t a  n V a l  

4521.61 .04 4876.59 ,025 5129.59 ,011 

B a n k  S t a :  L e f t  R l g h t  L e n g t h s :  L e f t  C h a n n e l  R z g h t  C o e f f  C o n t r .  E x p a n .  
4876.59 5129.59 14.83 14.83 14.83 .1 .3 
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I n e f f e c t i v e  Flow num= 2 
S t a  L S t a  R  lev S t a  L S t a  R E l e v  

4521 .61  4876.59 1232 5129 .59  5521 .61  1232 
L e f t  Levee  Station= 4876.59 E l e v a t ~ o n -  1 2 3 1 . 1  
R l g h t  Levee  Station= 5129 .59  Elevation= 1231.29 

CROSS SECTION OUTPUT P r o f i l e  %Design 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Wid th  ( f t )  
V e l  T o t a l  (ft/s) 
Max C h l  Dpth  ( f t )  
Conv. T o t a l  ( c f s l  
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha  
F r o t n  Loss  ( f t )  
C & E L o s s  ( f t )  

1227.90 E lemen t  L e f t  OB 
0 .70  Wt. n-Val.  

1228.60 Reach Len. ( f t )  1 4 . 8 3  
1225 .53  Flow Area ( s q  f t )  

0.001242 Area  (sq f t )  
8700.00 Flow ( c f s )  

225.36 Top Width  ( f t )  
6 .70 Avg. V e l .  (ft /s) 
7 .37  Hydr. Dep th  ( f t )  

246901.0 Conv. (cfs) 
1 4 . 8 3  W e t t e d  P e r .  ( f t )  

1 2 2 0 . 5 3  S h e a r  (Ih/sq f t )  
1 . 0 0  s t r e a m  Power ( l b / f t  s) 
0 . 0 2  Cum Volume ( a c r e - f t )  0 .02  
0  . O l  Cum SA ( a c r e s )  0 . 0 9  

CROSS SECTION OUTPUT P r o f i l e  # R l t u r e  

W.S. E l e v  ( f t )  
V e l  Head (ft) 
E.G. E l e v  ( f t )  
C r i t  W.S. (ft) 
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top Width  ( f t l  
V e l  T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
conv .  T o t a l  (ofs) 
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha  
F r c t n  L o s s  ( f t )  
C 6 E L o s s  ( f t )  

1229 .21  E lemen t  L e f t  OB 
0 . 8 6  Wt. n-Val.  

1230.07 Reach Len. ( f t )  1 4 . 8 3  
1226 .46  Flow A r e a  ( s q  f t )  

0 .001230 A r e a  ( s q  f t )  
11920 .00  Flow ( c f s )  

235.53 Top Width  ( f t )  
7 . 4 5  Avg. V e l .  (ft /s) 
8 .68  Hydr .  Depth  ( f t )  

339879.7 Conv. (cfs) 
1 4 . 8 3  W e t t e d  P e r .  ( f t )  

1220 .53  S h e a r  ( l b / s q  f t )  
1 . 0 0  s t r e a m  Power ( l b / f t  s) 
0 .02  Cum Volume (acre-f t) 38 .88  
0 . 0 1  Cum SA ( a c r e s )  20 .28  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E .G.  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s l  
Top Width  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  ( c f s )  
L e n g t h  W t d .  ( f t )  
Min Ch E l  ( f t )  
A lpha  
F r E t n  LOPS ( f t )  
c & E L o s s  ( f t )  

1230.62 E lemen t  I 
1 . 0 2  W t .  n-Val.  

1231.65 Reach Len. ( f t )  
1227.44 Flow Area ( a q  f t )  

0 .001216  A r e a  ( s q  f t )  
15770.00 Flow (cfs) 

248.34 Top Width  (ft) 
8 . 1 2  Avg. V e l .  (ft/s) 

1 0 . 0 9  Hydr. Dep th  ( f t )  
452286.6 Conv. (cfs) 

1 4 . 8 3  W e t t e d  P e r .  ( f t )  
1220 .53  S h e a r  ( l b / e q  ft) 

1 . 0 0  s t r e a m  Power ( lb / f t  s) 
0 .02  Cum Volume ( a c r e - f t )  
0 . 0 1  cum SA ( a c r e s )  

CROSS SECTION RIVER: DIF 
REACH: Reach 1 RS: 3 .524 

INPUT 
D e s o r i p t i o n :  Drop  S t z u c t u r e ,  Downstream S i d e  
S t a t i o n  E l e v a t i o n  D a t a  num= 62 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  
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Channe l  Right OB 
0 . 0 2 5  
1 4 . 8 3  1 4 . 8 3  

1 2 9 7 . 9 1  

Channe l  R i g h t  OB 
0 . 0 2 5  
1 4 . 8 3  1 4 . 8 3  

1 6 0 1 . 0 1  
1 6 0 1 . 0 1  

11920 . O O  

Channe l  Right OB 
0 . 0 2 5  
1 4 . 8 3  1 4 . 8 3  

1941.87 

E l e v  
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Manning ' s  n  v a l u e s  nun= 3  
S t a  n  V a l  S t a  n  V a l  S t a  n  Va l  

4521.62 . 0 4  4876 .62  , 0 2 5  5129 .62  .04  

~ a n k  sta:  eft ~ q h t  L e n g t h s .  L e f t  Channel  F a g h t  Coe f f  C o n t r  
4876.62 5129.62 500 500 500 .I 

Ineffective Flow n u =  2  
S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4521 62 4876.62 1232 5129 .62  5521 .62  1232 
L e f t  Levee  Station= 4876.62 Elevation= 1 2 3 1 . 1  
m g h t  ~ s v e e  S t a t ~ o n =  5129 .62  E leva t&on=  1231 .31  

CROSS SECTION OUTPUT P r o f i l e  #Des ign  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r r t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Wrdth ( f t )  
V e l  T o t a l  ( f t / ~ )  
Max C h l  Dpth  (ft) 
Conv. T o t a l  ( c f s )  
Leng th  W t d .  ( f t )  
Mln c h  ~l ( f t )  
A lpha  
F r c t n  Loss  ( f t l  
C & E L o s s  ( f t )  

E l emen t  
W t .  n-Val.  
Reach Len.  ( f t )  
Flow A r e a  ( s q  f t )  
Area  ( s q  f t )  
Flow (cfs) 
Top Width ( f t )  
Avg. Ve l .  ( f t / s )  
Hydr. Depth  ( f t )  
Conv. (cfs) 
Wet ted  P e r .  l f t )  
s h e a r  ( l b / s q  f t )  
s t r e a m  Power ( l b / f t  s) 
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

L e f t  OH Channe l  I light OH 

500.00 

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width  ( f t )  
V e l  T o t a l  ( f t / s )  
Malt C h l  Dp th  ( f t l  
c o n v .  T o t a l  ( c f s l  
Leng th  W t d .  ( f t )  
Min Ch E l  ( f t l  
A lpha  
F r c t n  L a s s  ( f t l  
C 6 E L o s s  ( f t )  

E l emen t  L e f t  08 Channe l  R i g h t  OB 
W t .  n -Val .  0 . 0 2 5  
Reach Len. ( f t )  500 .00  500 .OO 500 .00  
Flow Area ( s q  f t )  1 4 9 3 . 9 8  
A r e a  ( s q  f t )  1 4 9 3 . 9 8  
Flow ( c f s )  11920 .00  
Top Width ( f t )  234.30 
Avg. V e l .  (ft /s) 7 .98  
Hydr. Depth  ( f t )  6 .38  
Conv. ( c f s )  303997.6  
W e t t e d  P e r .  ( f t )  235 .85  
s h e a r  ( l b / s q  f t )  0 . 6 1  
S t r e a m  Power (Ib/ft  s l  4 .85  
Cum Volume ( a c r e - f t )  3 8 . 8 8  700.40 3 0 . 3 3  
Cum SA (acres) 2 0 . 2 8  103 .95  1 8 . 8 9  

CROSS SECTION OUTPUT F r o f i l s  # E x i s t i n g  

W.S. E l e v  ( f t )  1 2 3 0 . 4 7  E lemen t  L e f t  OH Channe l  R l g h t  08 
Ve l  Head ( f t )  1.15 W t .  n-Val.  0 .025  
E.G. E l e v  ( f t l  1 2 3 1 . 6 2  Reach Len. ( f t )  500 .00  500 .00  500 . O O  
C r l t  W.S. ( f t )  1 2 2 7 . 7 7  Flow Area  ( s q  f t l  1833 .65  
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E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Val Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Val. (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. lft) 
shear (lb/sq ft) 
stream Power (Ib/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 3.429 

INPUT 
Description: 
Station Elevation Data num= 42 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4521.62 1228.9 4571.5 1228.69 4616.63 1228.64 4649.01 1228.45 4668.71 1228.65 
4680.77 1228.7 4704.89 1228.95 4716.27 1228.75 4771.63 1228.75 4820.1 1228.78 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n val 

4521.62 .04 4877.65 ,025 5129.79 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4877.65 5129.79 500 500 500 1 ? . . . . - .- 

Ineffectrve Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4521.62 4877.65 1232 5129.79 5521.62 1232 
Left Levee Station- 4877.65 Elevation= 1230.37 
Right Levee Station= 5129.79 Elevation= 1230.71 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width lft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Lenath Wtd. (ftl 
Min-ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1227.31 Element Left 08 Channel Right 08 
0.58 Wt. n-Val. 0.025 

1227.89 Reach Len. (ft) 500.00 500.00 500.00 
1224.21 Flow Area (sq ft) 1418.07 

0.000904 Area (sq ft) 1418.07 
8700.00 Flow (cfs) 8700.00 
221.41 Top Width (ft) 221.41 
6 1 4  Avg. Vel. (ft/s) 6.14 
8.97 Hydr. Depth (ft) 6.40 

289318.5 Conv. (ofs) 289318.5 
500.00 Wetted Per. (ft) 222.98 

1218.34 Shear (lb/sq ft) 0.36 
1.00 Stream Power (lb/ft sl 2.20 
0.48 Cum Volvme (acre-ft) 0.02 557.06 0.44 
0.00 Cum SA (acres) 0.09 96.36 0.73 

CROSS SECTION OUTPUT Profile #Future 

w.s. Elev (ft) 1228.62 Element Left OB Channel RLght 08 
Val Head (ft) 0.75 Wt. n-Val. 0.025 
E.G. Elev (ft) 1229.37 Reach Len. (ft) 500.00 500.00 500.00 
Crit W.S. (ft) 1225.18 Flow Area (sq ft) 1715.15 
E.G. Slope (ft/ft) 0.000960 Area (sq ft) 1715.15 
Q Total (cfs) 11920.00 Flow (cfsl 11920.00 
Top Width (ft) 232.14 Top Width (ft) 232.14 
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Vel Total (ftls) 6.95 Avg. Vel. (ft/s) 6.95 
Max Chl Dpth (ft) 10.28 Hydr. Depth (ft) 7.39 
conv. Total (cfs) 384640.3 Conv (ofs) 384640.3 
Length Wtd. (ft) 500.00 Wetted Per. (ft) 234.02 
Mln Ch El (ft) 1218.34 Shear (Ih/sq ft) 0.44 
Alpha 1.00 Stream Power (lb/ft s) 3.05 
Frctn Loss (ft) 0.51 Cum Volume (acre-ftl 38.88 689.98 30.33 
c & E Loss (ft) 0.00 Cum SA (acres) 20.28 101.27 18.89 

CROSS SECTION OUTPUT Profrle PExlstlng 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crrt W S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Wadth (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Mln Ch El (ft) 
Alpha 
Frctn Loss (ftl 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Plow Area (aq ft) 
Area (sq ft) 
Piow (c~s) 
Top Wzdth (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ftl 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 3.334 

INPUT 
Description: East of santan Canal siphon 
Station Elevation Data num= 55 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4521.62 1231 4566.97 1230.98 4571.83 1230.95 4621.86 1230.89 4666.96 1230.81 
4716.95 1230.9 4751.84 1230.71 4757.78 1230.63 4766.96 1230.88 4775.15 1230.81 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4521.62 .04 4877.31 .025 5130.44 .04 

Bank Sta: Left Right Lengths: Left Channel Right Cosff Contr. Expan. 
4877.31 5130.44 836.68 836.68 836.68 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Ste R  lev 

4521.62 4877.31 1232 5130.44 5521.62 1232 
Left Levee Station= 4877.31 Elevation= 1229.8 
Right Levee Station= 5130.44 Elevation= 1229.8 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1226.78 Element Left OB Channel kght OB 
Vel Head (ft) 0.63 Wt. n-Val. 0.025 
E.G. Elev (ft) 1227.41 Reach Len. (ft) 836.68 836.68 836.68 
Crzt W.S. (ft) 1224.00 Flow Area (sq ft) 1367.98 
E.G. Slope (ft/ft) 0.001034 Area (sq ft) 1367.98 
Q Total (cfs) 8700.00 Flow (cfs) 8700.00 
Top W ~ d t h  (f t) 223.99 Top Wrdth ift) 223.99 
Vel Total (£t/s) 6.36 Avg. Vel. (ft/s) 6.36 
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Max Chl  Dpth ( f t )  8 .54 ~ y d r .  Depth ( f t )  6 .11  
Conv. T o t a l  ( c f s )  270493.4 Conv. ( c f s )  270493.4 
Length W t d .  ( f t )  836.68 Wetted P e r .  ( f t )  225.45 
Min Ch E l  ( f t )  1218.24 Shear  ( I b / s q  f t )  0.39 
Alpha 1 .00  Stream Power (Ib/ft s) 2.49 
F r c t n  Loss (ft) 1 . 0 5  Cum Volume ( a c r e - f t )  0 . 0 2  541.07 0.44 
C & E Loss ( f t )  0.02 Cum SA (acres) 0.09 93.80 0.73 

Warning - The e n e r g y  l o s s  w a s  g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  m) .  between the c u r r e n t  a n d  p r e v i o u s  c r o s s  
s e c t i o n .  T h i s  may i n d i c a t e  the need  f o r  a d d i t i o n a l  c r o e s  s e c t i o n s .  

CROSS SECTION OUTPUT P r o f i l e  #Fu ture  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  (ft/ft) 
Q T o t a l  ( c f s )  
Top Width ( f t )  
Vel  T o t a l  ( f t / s )  
Max Chl  Dpth (ft) 
conv.  T o t a l  ( c f s )  
Length W t d .  ( i t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
C & E Loss  (ft) 

1228.06 Element 
0 . 8 0  W t .  n-Val. 

1228.86 Reach Len. ( f t )  
1224.94 Flow Area ( s q  f t )  

0.001084 Area (sq f t )  
11920.00 Flow ( c f s )  

234.80 Top Width ( f t )  
7 .18 Avg. V e l .  ( f t / s )  
9.82 Hydr. Depth ( f t )  

361976.2 Canv. ( c f a )  
836.68 Wetted P e r .  ( f t )  

1218.24 Shear  ( l b / s q  f t l  
1 .00  s t r e a m  Power ( l b / f t  s) 
1.07 Cum Volume ( a c r e - f t )  
0.02 Cum SA ( a c r e s )  

L e f t  

836 

OB Channel  R i g h t  OB 
0.025 

.68 836.68 836.68 
1660.91 

Warning - The e n e r g y  l o s s  was g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  m). between the N r r e n t  a n d  p r e v i o u s  c r o s s  
s e c t i o n .  T h i s  may i n d i c a t e  the need  f o r  a d d i t i o n a l  c r o e s  s e c t i o n s .  

CROSS SECTION OUTPUT P r o f i l s  # E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t l  
Q T o t a l  (cfs) 
Top Width ( f t )  
V s l  T o t a l  ( f t /s)  
Max Chl  Dpth ( f t )  
Conv. T o t a l  ( c f s )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss ( f t )  
C 6 E Loss  ( f t )  

Element 
W t .  n-Val. 
Reach Len. ( f t )  
Flow Azea ( a q  f t )  
Area ( e q  f t )  
s low ( c f s )  
Top Width ( f t )  
Avg. v e 1 .  ( f t / ~ )  
~ y d r .  ~ e p w  ( e t )  
Conv. ( c f s )  
Wetted P e r .  ( f t )  
Shear  ( l b / s q  f t )  
Stream Power ( l b / f t  s) 
Cum Volume (acre-ft) 
Cum SA ( a c r e s )  

L e f t  OB Channel R i g h t  OB 
0.025 

836.68 836.68 836.68 
1994.78 
1994.78 

15770 . O O  
249.24 

7 . 9 1  
8 .00  

471822.6 
251.28 

0 .55  
4.38 

334.45 813.86 224.06 
100.10 103.20 77.64 

Warning - The e n e r g y  l o s s  was g r e a t e r  t h a n  1 . 0  f t  ( 0 . 3  m).  between the c u r r e n t  a n d  p r e v i o u s  cross 
s e c t i o n .  T h i s  may i n d i c a t e  the need  f o r  a d d i t i o n a l  c r o s s  s e c t i o n e .  

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 3 .176 

INPUT 
D e s c r i p t i o n :  Drop S t r u c t u r e ,  Upstream S l d e ,  W. o f  S a n t a n  Canal  Siphon 
S t s t ~ o n  Elevation D a t a  num= 49 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4362.44 1228 .3  4376.07 1228 .36  4426.05 1228.61 4467.49 1228.85 4476 1228 94 
4525.98 1229 .1  4567.49 1229 .36  4575.96 1229.39 4625.93 1229.39 4667.49 1229 .51  
4675.89 1229.6 4717.49 1229 .8  4725.86 1229 .8  4767.49 1230.2 4778.52 1230 .25  

4797.7 1230.2 4805.45 1229.82 4821.39 1229.22 4831.67 1229.2 4842.13 1228.18 
4858.36 1227 .1  4866.15 1228.55 4877.88 1228 .76  4903.27 1221.63 4912.73 1220.35 
4925.76 1219.7 4953.14 1219.32 4971.2 1219 .53  5001.55 1219.06 5004.07 1218.73 
5031.61 1 2 1 9 . 2  5059.41 1219.64 5077.09 1220 .03  5101.89 1221.96 5120.98 1227.46 
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Manning ' s  n V a l u e s  nun= 3 
S t a  n V a l  s t a  n V a l  S t a  n V a l  

4362.44 . 04  4877 .88  , 025  5129.18 ,041 

Bank S t a :  L e f t  R l g h t  L e n g t h s :  L e f t  Channel  R i g h t  Coeff C o n t r .  
4877 .88  5129 .18  1 1 . 0 7  11 .07  11 .07  .1 

I n e f f e o t i v e  Flow num= 2 
S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4362.44 4877 .88  1 2 3 1  5129.18 5362.44 1 2 3 1  
L e f t  Levee  S t a h o n =  4778.52 E l e v a t i o n =  1 2 3 0 . 2 5  
R l g h t  Levee  S t a t i o n =  5 2 6 4 . 9 3  E l e v a t i o n =  1 2 3 0 . 8 6  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs)  
Top Width  ( f t )  
V e l  T o t a l  ( f t / s )  
Max Chl  Dp th  ( f t )  
Conv. T o t a l  ( c f s )  
Leng th  Wtd. ( f t )  
Min Ch E l  ( f t )  
A lpha  
F r c t n  L o s s  ( f t )  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( e f s )  
Top Width  ( f t )  
Ve l  T o t a l  ( f t / s )  
M a w  C h l  Dpth  ( f t )  
Conv. T o t a l  ( c f s )  
L e n o t h  Wtd. I f t )  
~ i n - c h  E l  (ft) 
Alpha  
F r c t n  L o s s  ( f t l  
C 6 E Loss  ( f t )  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( e f s )  
Tap Width  ( f t )  
V e l  T o t a l  ( f t / s )  
Mar C h l  Dpth  ( f t )  
conv .  ~ o G . 1  (cfs) 
Leng th  Wtd. ( f t l  
Min Ch E l  (ft) 
Aloha 

F r c t n  L o s s  ( f t l  

P r o f i l e  #Design 

E lemen t  
W t .  n -Val .  
Reach Len.  ( f t )  
  low A r e a  (sq f t )  
Area  ( s q  f t )  
Flow ( c f s )  
Top W i d t h  ( f t )  
Avg. V e l .  ( f t / s )  
Hy&. Depth  ( f t )  
conv .  ( c f s )  
W e t t e d  P e r .  ( f t )  
s h e a r  ( l b / s q  f t l  
s t r e a m  Power ( l b / f t  s) 
Cum Volums ( a c r e - f t )  
cum SA (acres) 

P r o f i l e  # F u t u r e  

1226 .78  E lemen t  
0 . 9 9  W t .  n-Val.  

1227.77 Reach Len.  ( f t )  
1 2 2 4 . 5 1  Flow Area  ( s q  f t )  

0 .001525  Area  ( s q  f t )  
11920.00 Flow (cfs) 

233 .72  Top Wldth ( f t )  
7 . 9 7  Avg. vel. ( f t / s )  
8 . 0 5  Hydr. Depth  ( f t )  

305227.7  Conv. ( c f s )  
1 1 . 0 7  W e t t e d  P e r .  ( f t )  

1 2 1 8 . 7 3  S h e a r  ( l b / s q  f t )  
1 . 0 0  s t r e a m  Power ( l b / f t  s) 
0 . 0 2  Cum Volume ( a c r e - £  t) 
0 . 0 0  cum SA ( a c r e s )  

P r o f i l e  # E x i s t i n g  

L e f t  OB 

11 .07  

L e f t  OB 

11 .07  

E lemen t  L e f t  OB 
W t .  n -Val .  
Reach Len.  ( f t )  11 .07  
FLOW Area  ( s q  f t )  
Area  ( s q  f t )  11 .54  
Flow ( c f s )  
Top Width ( f t )  21 .70 
Avg. V e l .  ( f t / s )  
Hydr. Depth  ( f t )  
c o n v .  ( c f s )  
Wet t ed  P e r .  ( f t )  
S h e a r  ( l b / s q  f t )  
s t r e a m  Power ( l b / f t  s) 
Cum Volume ( a c r e - f t )  334.34 
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C 6 E Lose ( f t )  0 . O O  cum SA ( a c r e s )  99.89 98.44 77 .21  

Warning - D i v i d e d  f low computed f o r  this c r o s s - s e c t i o n .  

CROSS SECTION RIVER: EMF 
REACH: Reaoh 1 RS: 3.174 

INPUT 
D e s c r i p t i o n :  Drop S t r u c t u r e ,  Downstream S i d e  
S t a t i o n  E l e v a t i o n  D a t a  num- 45 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4362.45 1 2 2 8 . 3  4367.5 1 2 2 8 . 7  4415 1 2 2 8 . 6  4467.5 1228.92 4517.5 1229.06 
4564.91 1229.4 4620.12 1229.38 4667.5 1229.52 4714.82 1229.75 4767.5 1230.26 

Manning 's  n Va lues  num= 3 
S t a  n Val  S t a  n Val  S t a  n Val  

4362.45 .04 4877.98 ,025  5137.45 .04 

Bank S t a :  L e f t  R i g h t  Leng ths :  L e f t  Channel R i g h t  Coeff Cont r .  Expan. 
4877.98 5137.45 500 500 500 .1 . 3  

I n e f f e c t i v e  Flow num= 2 
S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4362.45 4877.98 1230 5137.45 5362.45 1230 
L e f t  Levee S t a t i o n =  4797.33 E leva t ion-  1230.2 
R i g h t  Levee S t a t i o n =  5267.5 E l e v a t i o n =  1231 .11  

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( f t )  
Vel  Head ( f t )  
E.G. E l e v  (ft) 
C r i t  W.S. ( f t )  
E.G. S lope  ( f t / f t )  
Q T o t a l  (cfs) 
Top Width ( f t )  
Vel  T o t a l  ( f t / s )  
Max Chl  Dpth ( f t )  
Conv. T o t a l  ( c f s )  
Leng th  Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
rrctn Loss  ( f t )  
C 6 E Lo88 ( f t )  

1225.53 Element L e f t  OB Channel R i g h t  0 8  
0 .79 W t .  n-Val. 0 .025 

1226.32 Reach Len. (ft) 500.00 500 .00  500.00 
1223.56 Flow Area ( s q  f t )  1220 .23  

0.001521 Area ( s q  f t )  1220.23 
8700.00 Flow ( c f a )  8700.00 

224.92 Top Width ( f t )  224.92 
7 .13  Avg. Ve l .  (ft /s) 7 . 1 3  
6.79 Hydr. Depth ( f t )  5 . 4 3  

223063.3 Conv. ( c f s )  223063.3 
500.00 Wetted P e r .  ( f t )  226.23 

1218.74 Shear  ( l b / s q  f t )  0 . 5 1  
1 . 0 0  Stream Power ( l b / f t  s) 3 . 6 5  
0 .64  Cum Volume (ac re - f  t )  0 .02 516 .01  0.44 
0 .04  Cum SA ( a c r e s 1  0 .09 8 9 . 4 3  0 .73  

CROSS SECTION OUTPUT P r o f i l e  X h l t u r e  

W.S. E l e v  ( f t )  
Vel  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f a )  
Top Width ( f t )  
V a l  T o t a l  ( f t / s )  
Max Chl  Dpth ( f t )  
Ccnv. T o t a l  ( c f s )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
f r c t n  Lose ( f t )  
C 6 E LOSS ( f t )  

1226.78 Element L e f t  0s Channel  R i g h t  0s 
0.97 W t .  n-Val.  0 .025  

1227.75 Reach Len. ( f t )  500 .00  500.00 500.00 
1224.47 Flow Area ( s q  f t )  1507.25 

0.001487 Area (aq  i t )  1507.25 
11920.00 Flow ( c f s )  11920.00 

233.51 Top Width ( f t )  233.51 
7 . 9 1  Avg. Ve l .  ( f t / s )  7 . 9 1  
8 . 0 4  Hydr. Depth ( i t )  6 .45  

309098.8 Conv. ( c f a )  309098.8 
500.00 Wetted P e r .  ( f t )  235.18 

1218.74 Shear  ( l b / s q  f t )  0 . 6 0  
1 . 0 0  Stream Power ( l b / f t  s) 4 . 7 1  
0 .65  Cum Volume ( a c r e - f t )  38.88 639.90 
0 .05  Cum SA ( a c r e a )  20 .28  94.03 



'1c 

CROSS SECTION OUTPUT Proflle XExrstxng 

W.S. Elev (ft) 1228.16 Element Left OB Channel Right OB 
Vel Head (ftl 1.14 Wt. n-Val. 0.025 I - ~ . . 
E.G. Elev (ft) 1229.30 Reach Len. (it) 
Crit W.S. (ft) 1225.42 Flow Area (sq ftl 
E.G. Slope (ft/ft) 0.001441 Area ( s q  ftl 

.ow (cfs) 

Max Chl Dpth (ft) 9.42 xy&. Depth (ft) 
Conv. Total icfs) 415476.4 Conv. (cfs) 
Length Wtd. (ft) 500.00 Wetted Per. (ftl 
Min Ch El (ft) 1218.74 Shear (Ib/sq ftJ 
Alpha 1.00 stream Power (Ib/ft s )  5.73 
Frctn Loss (ft) 0.64 Cum Volume (acre-ft) 334.34 776.70 223.82 

I 
C & E Loss (ft) 0.05 Cum SA (acres) 99.88 98.38 77.20 I 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 3.079 

-~ ~ ~ ~~ 

Description: 
Station Elevation Data num= 45 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4362.45 1229.1 4370.28 1229.19 4417.81 1229.51 4467.81 1229.33 4520.38 1229.46 
4570.42 1229.8 4620.45 1229.92 4670.48 1229.99 4720.5 1229.97 4769.88 1230.08 

& 4797.52 1230.6 4823.02 1229.7 4837.17 1228.13 4860.65 1226.48 4866.4 1227.96 I 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4362.45 .04 4877.61 ,025 5129.83 ,041 

Bank Sta: Left Right Lengths: Left Channel mght Coeff Contr. Expan. 
4877.61 5129.83 499.97 499.97 499.97 .1 . 3  

Ineffectxve Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4362.45 4877.61 1230.6 5129.83 5362.45 1230.6 
Left Levee Station= 4797.52 Elevation= 1230.6 
Right Levee Station= 5129.83 Elevation= 1228.15 

CROSS SECTION OUTPUT Profile #Desion I 
W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 

1224.99 Element 
0.64 Wt. n-Val. 

1225.64 Reach Len. (ft) 
Crit W.S. (ft) 1222.30 Flow Area (sq ft) 
E.G. S l o ~ e  Iftfft) 0.001079 Area (so ftl - . .  . ~ ~ ~ . . ~. 
Q Total (cfs) 8700.00 Flow (cfs) 
Top Width (ft) 225.46 Topwidth (ft) 
Vel Total (ft/s) 6.42 Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 8.87 Hydr. Depth (ft) 

Left 08 Channel Right OB 
0.025 

499.97 499.97 499.97 

conv. ~ o t a l  (cfs) 264898.0 C ~ V .  (cis1 264898.0 
Length Wtd. (ft) 499.97 Wetted Per. (ft) 226.89 
Min Ch El (ft) 1216.12 shear (lb/sq ft) 0.40 

1L nloha 1.00 stream power llb/ft 
I 

. .  . . , - S) 2.58 
Frctn Loss (ft) - C C E Loss (ft) 0.54 Cum Volume (acre-f t) 0.02 501.23 0.44 

0 .OO Cum SA (acres1 0.09 86.85 0.73 
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CROSS SECTION OUTPUT Profile dmture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ftl 
Q Total (cfa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (it) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1226.24 Element I 
0.82 Wt. n-Val. 

1227.06 Reach Len. (it) 
1223.25 Flow Area (sq it) 
0.001136 Area (sq ft) 
11920.00 Flow (cfs) 
235.96 Top Width (ft) 
7.26 Avg. Vel. (ft/s) 
10.12 Hydr. Depth (ft) 

353712.1 Conv. (ofs) 
499.97 Wetted Per. (Lt) 

1216.12 Shear (lb/sq ft) 
1.00 stream Power (lb/ft s) 
0.57 Cum Volume (acre-ft) 
0.00 Cum SA (acres1 

.eft 08 Channel Right 08 
0.025 

499.97 499.97 499.97 
1641.17 
1641.17 

11920.00 
235.96 
7.26 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ftl 
E.G. Slaps (ft/ft) 
Q Total (cfs) 
Tap Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C 6 E Loss (ft) 

1227.63 Element 
0.99 Wt. n-Val. 

1228.62 Reach Len. (ft) 
1224.26 Flow Aeea (sq ft) 

0.001140 Area (sq ft) 
15770.00 Flow (cfs) 
268.29 Top Width (ft) 
7.98 Avg. Vel. (ft/s) 

11.51 Hydr. Depth (ft) 
467104.8 Conv. (cfa) 
499.97 Wetted Per. (ft) 

1216.12 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
0.58 Cum Volume (acre-ft) 
0 .OO Cum SA (acres) 

Left OB Channel Right 08 
0.025 

Warning - Divided flow computed for this cross-section 
CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 2.985 

INPUT 
Description: 
Station Elevation Data num= 50 

Sta  lev Sta Elev Sta Elev Sta Elev Sta Elev 
4403.2 1229.3 4418.13 1229.59 4468.13 1229.67 4518.13 1229.81 4568.13 1230.07 

4620.73 1230.2 4670.78 1230.47 4718.14 1231.06 4768.14 1230.79 4789.92 1230.45 
4794.9 1230.5 4822.9 1230.2 4848.27 1227.62 4860.86 1226.13 4866.02 1227.36 

4876.88 1227.5 4883.27 1225.7 4903.11 1220.78 4920.32 1219.86 4936.29 1218.39 
4944.76 1217.5 4952.54 1217.5 4960.74 1217.16 4981.4 1217.29 4985.53 1216.52 
4996.21 1216.1 5009.39 1216.53 5032.9 1216.99 5058.5 1217.78 5068.98 1217.75 
5084.32 1218.6 5089.81 1219.59 5099.65 1220.3 5124.47 1226.37 5130.25 1226.92 

Manning's n Values num- 3 
Sta n Val Sta n Val sta n Val 

4403.2 .04 4876.88 ,025 5141.22 .04 

Bank sta: Left Right Lengths: Left Channel Right CoefL Contr. Expan. 
4876.88 5141.22 382.65 382.65 382.65 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
4403.2 4876.88 1231.06 5141.22 5403.2 1231.06 

Left Levee Station= 4718.14 Elevation= 1231.06 
Right Levee Station= 5141.22 Elevation- 1227.5 
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a 
CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  Head  ( f t )  
E .G.  E l e v  ( i t )  
C r i t  W.S. ( f t )  
E.G.  S l o p e  (ft/ft) 
Q T o t a l  (CfS) 
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  ( c f s )  
L e n g t h  W t d .  ( f t )  
Min Ch E l  ( f t l  
A l p h a  
F r c t n  L o s s  ( f t )  
C  6 E  LOSS ( f t l  

P r o f i l e  # D e s i g n  

1 2 2 4 . 4 7  E l e m e n t  L e f t  OB 
0 . 6 3  Wt. n - V a l .  

1 2 2 5 . 1 0  R e a c h  L e n .  ( f t )  3 8 2 . 6 5  
1 2 2 1 . 7 8  F l o w  Area ( s q  f t )  

0 . 0 0 1 0 6 6  A r e a  ( s q  f t )  
8 7 0 0 . 0 0  F l o w  (cfs) 

2 2 8 . 4 4  T o p  W i d t h  ( f t )  
6 . 3 7  Avg.  V s l .  ( f t / s )  
8 . 3 7  Hydr. D e p t h  ( f t l  

2 6 6 4 3 7 . 2  c o n v .  ( c f s )  
3 8 2 . 6 5  W e t t e d  P e r .  ( f t )  

1 2 1 6 . 1 0  S h e a r  (lb/sq f t )  
1 . 0 0  s t r e a m  Power  ( l b / f t  s) 
0 . 4 3  Cum Volume ( a c r e - f t l  0 . 0 2  
0 . 0 0  Cum SA (acres1 0 . 0 9  

CROSS SECTION OUTPUT P r o f i l e  X m t u r e  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E . G .  E l e v  ( f t )  
C r l t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
T o p  W l d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv.  T o t a l  ( C f s )  
L e n g t h  Wtd .  (ft) 
M i n  Ch E l  ( f t )  
A l p h a  
F r c t n  Loss ( f t )  
C  6 E  LOSS ( f t l  

E l e m e n t  
Wt .  n - V a l .  
R e a c h  L e n .  ( f t )  
F l o w  Area (sq f t )  
A r e a  (sq ft)  
F l o w  ( c ~ s )  
T o p  W i d t h  ( f t )  
Avg. V e l .  ( f t / s )  
Hydr. D e p t h  ( f t )  
Conv.  ( c f s )  
W e t t e d  P e r .  ( f t )  
s h e a r  (lb/sq f t )  
s t r e a m  Power ( l b / f t  s) 
Cum Volume ( a c r e - f t l  
Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  % E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E . G .  E l e v  ( f t )  
C r i t  W.S. (ft) 
E.G.  S l o p e  ( f t / f t )  
Q T o t a l  ( o f s l  
T o p  W i d t h  ( f t )  
vel T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t l  
c o n v .  T o t a l  ( c f s )  
L e n g t h  Wtd.  ( f t )  
M i n  Ch E l  ( f t l  
A l p h a  
F r c t n  L o s s  ('it) 
C  6 E  L o s s  ( f t )  

E l e m e n t  
Wt. n - V a l .  
R e a c h  L e n .  ( f t )  
F l o w  A r e a  (sq f t )  
Area ( s q  f t ]  
F l o w  ( c f a )  
Top  W i d t h  ( f t )  
Avg.  V a l .  ( f t / s )  
Hydr. D e p t h  ( f t )  
Conv.  (cfs) 
W e t t e d  P e r .  ( f t )  
s h e a r  ( l b / s q  f t )  
S t r e a m  Power  ( l b / f t  s) 
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

W a r n i n g  - D i v i d e d  f l o w  c o m p u t e d  for  this c r o a s - s e c t i o n  

CROSS SECTION RIVER: EMF 
REACH:  R e a c h  1 RS: 2 . 9 1 2  

C h a n n e l  R i g h t  OB 
0 . 0 2 5  

3 8 2 . 6 5  3 8 2 . 6 5  

L e f t  OB C h a n n e l  R i g h t  08 
0 . 0 2 5  

3 8 2 . 6 5  3 8 2 . 6 5  3 8 2 . 6 5  

L e f t  OB C h a n n e l  R i g h t  08 
0 . 0 2 5  

3 8 2 . 6 5  3 8 2 . 6 5  3 8 2 . 6 5  

INPUT 
D s s c n p t L o n :  D r o p  S t r u c t u r e ,  U p s t r e a m  F a c e  
S t a t i o n  Elevation D a t a  num= 5 6  

0 S t a  E l e v  S t a  E l e v  S t a  E l e v  sta  lev S t a  E l e v  
4 4 0 3 . 4 4  1 2 2 9 . 6  4 4 1 8 . 3 8  1 2 2 9 . 5 9  4 4 3 6 . 0 8  1 2 3 0  4 4 5 5 . 5 7  1 2 3 0 . 4  4 4 6 8 . 3 8  1 2 3 0 . 2 3  
4 4 8 1 . 6 4  1 2 3 0 . 4  4 5 3 3 . 1 7  1 2 3 0 . 3 1  4 5 6 8 . 3 8  1 2 3 0 . 3 1  4 5 8 3 . 1 5  1 2 3 0 . 2 5  4 6 1 8 . 3 8  1 2 2 9 . 8 8  
4 6 5 3 . 6 6  1 2 2 9 . 6  4 6 8 3 . 0 8  1 2 2 9 . 6 4  4 7 1 8 . 3 8  1 2 2 9 . 4  4 7 3 3 . 0 5  1 2 2 9 . 3 8  4 7 6 8 . 3 8  1 2 2 9 . 6 9  



Manning ' s  n V a l u e s  num= 3  
S t a  n  V a l  S t a  n  V a l  S t a  n  V a l  

4403.44 . 0 4  4 8 7 1 . 1 1  , 0 2 5  5142.47 .04 

Bank S t a :  L e f t  R i g h t  Leng ths :  L e f t  Channe l  R i g h t  Coe f f  C o n t r .  Expan 
4 8 7 7 . 1 1  5142 .47  1 4 . 2 5  1 4 . 2 5  1 4 . 2 5  .1 . 3  

I n e f f e c t i v e  Flow nun= 2  
S t a  L  S t a  R  E l e v  S t a  L  S t a  R  E l e v  

4403.44 4877 .11  1230 5142 .47  5403.44 1230 
 eft levee S t a t i o n =  4793 .38  E l e v a t i o n =  1229.87 
R i g h t  L e v e e  S t a t i o n =  5 1 7 4 . 7 1  E l e v a t i o n -  1227 .8  

CROSS SECTION OUTPUT P r o f i l e  %Design 

W.S. E l e v  ( f t )  
V a l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. (ft) 
E.G. S l o p e  (ft/ft) 
Q T o t a l  ( c f s )  
Top Width  (ft) 
V e l  T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  ( o f s )  
L e n g t h  Wtd. ( f t )  
Min Ch E l  (f t)  
Alpha  
F r c t n  L o s s  ( f t )  
C  b E L o s s  ( f t )  

E lemen t  L e f t  08 Channe l  R i g h t  OB 
W t .  n-Val.  0 .025  
Reach Len. ( f t )  1 4 . 2 5  1 4 . 2 5  1 4 . 2 5  
Flow A r e a  ( s q  ft) 1 3 3 0 . 1 2  
Area ( s q  f t )  1330 .12  
Flow ( c f s )  8700 . O O  
Top W ~ d t h  ( f t )  230 .96  
Avg. V e l .  ( f t / s )  6 .54  
Hydr .  Depth  ( f t )  5 . 7 6  
Conv. ( c f s )  253148.6  
W e t t e d  P e r .  ( f t )  232.14 
s h e a r  ( l b / s q  f t) 0 . 4 2  
s t r e a m  Power ( l b / f t  a )  2 . 7 6  
Cum volume ( a c r e - f  t) 0 .02  473.78 0 .44  
Cum SA (acres) 0 . 0 9  82 .22  0 . 7 3  

CROSS SECTION OUTPUT P r o f i l e  d m t u r e  

W.S. E l e v  ( f t )  
V e l  Head (ft) 
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width  ( f t )  
V a l  T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  ( c f a )  
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Losa  ( f t )  
C  6 E Lose  ( f t )  

E l emen t  
W t .  n -Val .  
Reach Len. ( f t )  
Flow Area  ( s q  f t )  
A r e a  ( s q  f t )  
Flow ( c f a )  
Top Width  ( f t )  
Avg. ve1. ( f t / ~ )  
Hydr. Dep th  ( f t )  
Conv. ( c f a )  
W e t t e d  P e r .  ( f t )  
S h e a r  ( l b / s q  f t )  
s t r e a m  Power ( lb/ft  e)  
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e e )  

L e f t  OB Channe l  Ricrht 08 

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  1226 .56  E lemen t  L e f t  OB Channe l  R i g h t  OB 
vel Head ( f t )  1 . 0 2  W t .  n-Val.  0 . 0 2 5  
E.G. E l e v  ( f t )  1 2 2 7 . 5 7  Reach Len. ( f t )  1 4 . 2 5  1 4 . 2 5  14,.25 
C r i t W . 9 .  ( f t )  1 2 2 3 . 4 5  Flow A r e a  ( s q  f t )  1 9 4 8 . 6 3  
E.G. S l o p e  ( f t / f t )  0 .001257 A r e a  ( s q  f t )  1 . 6 2  1 9 4 8 . 6 3  4 . 2 6  
Q T o t a l  ( c f e )  15770 .00  Plow ( = f a )  15770.00 
Top Width  ( f t )  278.54 Top Width  ( f t )  9 . 3 3  257.14 1 2 . 0 8  
V e l  T o t a l  ( f t /s)  8 . 0 9  ~ v g .  V e l .  ( f t / s )  8 . 0 9  
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Max C h l  D p t h  ( f t )  1 0 . 1 0  Hydr .  D e p t h  ( f t )  7 . 5 8  
Conv .  T o t a l  ( c f s )  4 4 4 8 4 0 . 6  Conv.  (cfs) 4 4 4 8 4 0 . 6  
L e n g t h  w t d .  ( f t )  1 4 . 2 5  W e t t e d  P e r .  (ft) 2 5 8 . 8 8  
m n  Ch E l  ( f t )  1 2 1 6 . 4 6  S h e a r  (lb/sq f t )  0 . 5 9  
A l p h a  1 . 0 0  S t r e a m  Power  ( l b / f t  s) 4 . 7 8  
F r c t n  LOSS ( f t )  0 . 0 2  Cum Volume ( a c r e - f t )  3 3 4 . 0 7  7 1 4 . 7 8  2 2 3 . 6 8  
C & E L o s s  ( f t )  0  . O O  Cum SA ( a c r e s 1  9 9 . 3 6  9 0 . 4 2  7 6 . 8 9  

W a r n i n g  - D i v i d e d  f l o w  c o m p u t e d  for t h i s  c r o s s - s e c t i o n .  

CROSS SECTION RLVER: EMF 
REACH: R e a c h  1 RS:  2 . 9 0 9  

INPUT 
D e s c r i o t i o n :  D ~ O D  S t r u c t u r e .  D o w n s t r e a m  F a c e  - - - - - -  ~. 
S t a t i o n  E l e v a t i o n  D a t a  n u =  5 6  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4 4 0 3 . 4 5  1 2 2 9 . 6  4 4 1 8 . 3 9  1 2 2 9 . 7 7  4 4 5 0 . 3 8  1 2 3 0 . 4 9  4 4 6 8 . 3 9  1 2 3 0 . 2 6  4 4 8 7 . 0 2  1 2 3 0 . 5 6  
4 5 1 8 . 9 4  1 2 3 0 . 4  4 5 6 8 . 9 2  1 2 3 0 . 4 4  4 6 1 8 . 3 9  1 2 2 9 . 9 2  4 7 1 8 . 8 3  1 2 2 9 . 2 5  4 7 7 0 . 1 3  1 2 2 9 . 6 9  

M a n n i n g ' s  n V a l u e s  n u =  3 
S t a  n V a l  S t a  n V a l  S t a  n V a l  

4 4 0 3 . 4 5  . 0 4  4 8 7 7  , 0 2 5  5 1 4 2 . 4 3  . 0 4  

Bank s t a :  L e f t  R i g h t  L e n g t h s :  L e f t  C h a n n e l  R r g h t  Coeff  C o n t r .  E x p a n .  
4 8 7 7  5 1 4 2 . 4 3  5 0 2 . 4  5 0 2 . 4  5 0 2 . 4  .1 . 3  

I n e f f e c t i v e  F l o w  num- 2 
sta L s ta  R E l e v  Sta L S t a  R E l e v  

4 4 0 3 . 4 5  4877  1 2 3 0  5 1 4 2 . 4 3  5 4 0 3 . 4 5  1 2 3 0  
L e f t  L e v e e  Station= 4 7 9 4 . 4 7  E l e v a t i o n =  1 2 2 9 . 8  
R i g h t  L e v e e  S t a t i o n =  5 1 8 3 . 2 6  E l e v a t i o n =  1 2 2 7 . 5 3  

CROSS SECTION OUTPUT P r o f i l e  # D e s i g n  

W.S.  E l e v  ( f t )  
V e l  Head  ( f t )  
E .G.  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W l d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv.  T o t a l  ( c f s )  
L e n g t h  Wtd.  ( f t )  
M l n  Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C & E LOSS ( f t l  

E l e m e n t  L e f t  OB C h a n n e l  R i g h t  OB 
Wt. n - V a l .  0 . 0 2 5  
R e a c h  L e n .  ( f t )  5 0 2 . 4 0  5 0 2 , 4 0  5 0 2 . 4 0  
Flow Area ( s q  f t )  1 3 3 1 . 1 7  
Area ( s q  f t )  1 3 3 1 . 1 7  
F l o w  ( c f s l  8 7 0 0 . 0 0  
T o p  WWlth ( f t )  2 3 2 . 1 5  
Avg.  V e l .  ( f t / s )  6 . 5 4  
Hydr .  D e p t h  ( f t )  5 . 7 3  
Conv.  (cfs) 2 5 2 6 0 6 . 3  
W e t t e d  P e r .  ( f t )  2 3 3 . 3 4  
S h e a r  (lb/sq f t )  0 . 4 2  
S t r e a m  Power ( l b / f t  s) 2 . 7 6  
Cum Volume ( a o r e - f t )  0 . 0 2  4 7 3 . 3 4  0 . 4 4  
Cum SA ( a c r e s )  0 . 0 9  8 2 . 1 5  0 . 7 3  

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  ( f t )  1 2 2 5 . 1 6  E l e m e n t  L e f t  08 C h a n n e l  R ~ g h t  OB 
V e l  Head  ( f t )  0 . 8 5  Wt.  n - V a l .  0 . 0 2 5  
E.G E l e v  ( f t )  1 2 2 6 . 0 1  R e a c h  L e n .  ( f t )  5 0 2 . 4 0  5 0 2 . 4 0  5 0 2 . 4 0  
C r z t  W.S. ( f t )  1 2 2 2 . 4 6  F l o w  Area (eq f t )  1 6 0 9 . 2 0  
E .G S l o p e  ( f t / f t )  0 . 0 0 1 2 4 2  Area ( s q  f t )  1 6 0 9 . 2 0  
Q T o t a l  (cfs) 1 1 9 2 0 . 0 0  F l o w  (cfs) 1 1 9 2 0  . O O  



Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C L E Loss (ftl 

240.40 Top Width (ft) 240.40 
7.41 Avg. Vel. (ft/s) 7.41 
8.49 Hydr. Depth (ftl 6.69 

338296.2 Conv. (cfs) 338296.2 
502.40 Wetted Per. (ft) 241.92 
1216.67 Shear (Ib/sq ft) 0.52 

1.00 stream Power (&/it s) 3.82 
0.68 Cum Volume (acre-it) 38.88 588.13 
0.01 CumSA (acres) 20.28 86.44 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ftl 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Wzdth (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfal 
Wetted Per. (ft) 
shear (Iblsq ft) 
stream Power (&/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right 08 
0.025 

502.40 502.40 502.40 
1950.90 

2.13 1950.90 4.39 

warning - Divided flow computed for this cross-section. 
CROSS SECTION RIVER: EMF 
RERCH: Reach 1 RS: 2.814 

INPUT 
Description: 
Station Elevation Data num- 64 

Sta Elev Sta Elev Sta Elev Sta  lev Sta Elev 

Manning's n Values n u -  3 
Sta n Val Sta n Val Sta n Val 

4450.73 .04 4865.61 ,025 5141.05 ,04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan. 
4865.61 5141.05 301.91 301.91 301.91 .1 .3 

Ineffeetivs  low n-= 2 -~~ ---.. .- . .-. - 
Sta L Sta R Elev Sta L Sta R Elev 

4450.73 4865.61 1229 5141.05 5403.45 1229 
Left Levee Station- 4617.21 Elevation- 1228.18 
Right Levee Station= 5197.14 Elevation- 1228.76 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 

1223.25 Element 
0.74 Wt. n-Val. 

1223.99 Reach Len. ift) 

Left 08 Channel Right OB 
0.025 

301.91 301.91 301.91 
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Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LO45 (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crlt W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Wldth (ft) 
Vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Mln Ch El (ft) 
Alpha 
rrctn LOSS (ft) 
C 6 E Loss (ft) 

1221.17 Flow Area (sq ft) 
0.001410 Area (sq ft) 
8700.00 Flow (cfs) 
230.43 Top Width (ft) 
6.90 Avg. Vel. (ft/s) 
7.06 Hydr. Depth (ft) 

231696.0 Conv. (cfs) 
301.91 Wetted Per. (ft) 
1216.19 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.45 Cum Volume (aore-ft) 
0.01 Cum SA (acres) 

Proflle #Future 

1224.37 Element 
0.95 Wt. n-Val. 

1225.32 Reach Len. (ft) 
1222.04 Flow Area (sq ft) 

0.001475 Area (sq ft) 
11920.00 Flow (cfs) 
240.11 Top Wldth (ft) 
7.82 Avg. Vel. (ft/s) 
8.18 Hydr. Depth (ft) 

310391.1 Conv. (cfs) 
301.91 Wetted Per. (ft) 
1216.19 Shear (lb/sq ft) 

1.00 stream Power (lb/ft sl 
0.47 Cum Volume (acre-ft) 
0.01 Cum SA (acres) 

warnlng - Dlv~ded flow computed for thrs cross-sect~on 

CROSS SECTION OUTPUT Proflle #Ex~stlng 

W.S. Elev (ft) 
Vel Head ( £ 0  
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ftl 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1225.76 Element 
1.11 Wt. n-Val. 

1226.87 Reach Len. (ft) 
1223.00 Flow Area (sq ft) 

0.001445 Area (sq ft) 
15770.00 Flow (cfa) 
401.62 Top Width (ft) 
8.46 Avg. Vel. (ft/s) 
9.57 Hydr. Depth (ft) 

414879.8 Conv. (cfs) 
301.91 Wetted Per. (it) 

1216.19 Shear (lb/aq ft) 
1.00 stream Power (lb/ft s) 
0.46 Cum Volume (acre-ft) 
0.01 Cum SA (acres) 

Left 08 Channel Right OB 
0.025 

301.91 301.91 301.91 
1863.59 

82.30 1863.59 0.82 
15770 .OO 

142.18 254.96 4.47 
8.46 
7.31 

Warning - Divided flow computed for this cross-section 
CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 2.757 

INPUT 
Description: 
Station Elevation Data num= 55 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4313.39 1221.5 4372.64 1221.83 4418.91 1222.24 4468.9 1222.57 4518.92 1222.66 
4565.05 1222.7 4568.91 1222.71 4615.02 1222.98 4622.79 1222.91 4668.92 1222.73 

4950.82 1216.6 4970.31 1216.71 4975.58 1216.83 4994.56 1218.89 5002.67 1218.88 
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Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4313.39 .04 4766.9 ,025 5040.45 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4766.9 5040.45 562.76 562.76 562.76 .I .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4313.39 4766.9 1228 5040.45 5313.39 1228 
Left Levee Station= 4766.9 Elevation= 1225.3 
Right Levee Station= 5040.45 Elevation= 1226.17 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element Left 08 
Wt. n-Val. 
Reach Len. (ft) 562.76 
Flow Area (eq ft) 
Area (sq ft) 
Flow (~£8) 
Top Width (ft) 
Avg. Vel. (ft/s) 
HYdr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/eq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 0.02 
Cum SA (acres1 0.09 

Channel Right 08 
0.025 

562.76 562.16 
1219.67 
1219.61 
8700.00 
228.71 
7.13 
5.33 

220352.5 
230.15 
0.52 
3.68 

449.80 0.44 
77.89 0.73 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyanoe) is less 
than 0.7 or greater than 1.4. Thie may indicate the need for additional cross sections. 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Idax Chl Dpth (ft) 
Conv. Total Icfsl . ~ ~. 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LO88 (ft) 

Element 
Wt. n-Val. 
Reach Len. (it) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 08 Channel Right 08 
0.025 

562.76 562.76 562.76 
1471.14 
1471.14 

11920.00 
236.56 
8.10 
6.22 

294258.1 
238.30 
0.63 
5.12 

38.88 559.68 30.33 
20.27 82.03 18.89 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile (Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 

1225.22 Element 
1.18 Wt. n-Val. 

1226.40 Reach Len. (ft) 

Left 08 Channel Right 08 
0.025 

562.76 562.76 562.76 
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Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (f t) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1222.67  low ~ r e a  (sq ft) 1811.07 
0.001642 Area (sq ft) 1811.07 
15770.00 Flow (cfs) 15770.00 
261.40 Top Width (ft) 261.40 
8.71 Avg. Vel. (ft/s) 8.71 
9.57 Hydr. Depth (It) 6.93 

389225.0 Conv. (cfs) 389225.0 
562.76 Wetted Per. (ft) 263.40 
1215.65 Shear (Ib/sq it) 0.70 

1.00 stream Power (Ib/ft s) 6.14 
1.03 Cum Volume (acre-ft) 333.30 679.41 223.65 
0.02 Cum SA (acres) 97.98 85.60 76.78 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. Thls may indicate the need for addrtional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 2.65 

INPUT 
Description: Dip Crossing - Begin Transition 
Station Elevation Data num= 7 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4414.37 1219.4 4443.45 1219.37 4456.44 1219.08 4471.44 1219.16 4486.58 1219.09 
4506.79 1219.2 4534.95 1219.53 4546.88 1219.88 4566.36 1219.97 4582.6 1220.12 
4592.64 1220.6 4617.21 1220.97 4638.21 1220.62 4643.35 1220.36 4650.87 1219.85 
4679.81 1220 4707.02 1219.9 4718.84 1219.96 4737.96 1220.28 4759.76 1220.54 
4773.87 1224.1 4786.4 1224.29 4791.82 1224.06 4793.66 1224.28 4801.24 1223.36 
4805.27 1223.3 4819.09 1224.11 4826.18 1224.33 4833.57 1224.24 4843.83 1224.4 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4414.37 .04 4869.32 ,025 5145.13 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4869.32 5145.13 25 25 25 .3 . 5  

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4414.37 4869.32 1226 5145.13 5414.37 1226 
Laf t Levee Station= 4855.18 Elevation= 1224.55 
Right Levee station= 5283.93 Elevation- 1225.84 

CROSS SECTION OUTPUT Profile #Design 

W. S. Elev (ft) 1220.65 Element Left OB Channel Right OB 
Vel Head (ft) 1.47 Wt. n-Val. 0.025 
E.G. Elev (ft) 1222.12 Reach Len. (ft) 25.00 25.00 25.00 
Crit W.S. (ft) 1220.20  low Area (sq ft) 894.76 
E.G. Slope (ft/ft) 0.004161 Area (sq ft) 894.76 
Q Total (ofs) 8700.00 Flow (cfs) 8700.00 
Top Width (ft) 220.59 TOP Width (ft) 220.59 
Vel Total (ft/s) 9.72 Avg. vel. (ft/s) 9.72 
Max Chl Dpth (ft) 4.85 ~ydr. Depth (ft) 4.06 
Conv. Total (cfs) 134867.0 Conv. (cfs) 134867.0 
Length Wtd. (ft) 25.00 Wetted Per. (ft) 221.56 
Min Ch El (ft) 1215.80 Shear (lb/sq ft) 1.05 
Alpha 1.00 Stream Power (lb/ft s) 10.20 
Frctn Loss (ftl 0.04 Cum Volume (acre-ft) 0.02 436.14 0.44 
C 6 E Loss (ft) 0.36 Cum SA (acres) 0.09 74.99 0.73 .- 
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warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 

Warning - The conveyance ratio (upstream oonveyance divided by domatream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1222.22 Element Left OB 
1.41 Wt. n-Val. 

1223.64 Reach Len. (ft) 25.00 
1221.09 Flow Area (sq ft) 

0.002742 Area (sq ft) 
11920.00 Flow (cis) 
231.43 Top Width (ft) 

9.54 Avg. Vel. (ft/s) 
6.42 Hydr. Depth (ft) 

227637.7 Conv. (cfs) 
25.00 Wetted Per. (ft) 

1215.80 Shear (lb/aq ft) 
1.00 stream Power (lb/ft s) 
0.03 Cum Volume (acre-ft) 38.88 
0.36 Cum SA (acres) 20.27 

Channel Right 08 
0.025 
25.00 25.00 

1249.50 

Warning - The velocityhead has changed by more than 0.5 ft (0.15 m). Thia may indicate the need 
for additional cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) ia less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
vel Head (ft) 
E.G. Elev (ft) 
Crlt W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

Profile XExiating 

1223.96 Element Left 08 Channel Right OB 
1.39 Wt. n-Val. 0.025 

1225.35 Reach Len. (ft) 25.00 25.00 25.00 
1222.05 Flow Area (sq ft) 1664.70 

0.002048 Area (sq ft) 1664.70 
15770.00 Flow (cfs) 15770 .OO 
250.08 Top Width (ft) 250.08 

9.47 Avg. Vel. (ft/s) 9.47 
8.16 Hydr. Depth (ft) 6.66 

348451.9 Conv. (cfs) 348451.9 
25.00 Wetted Per. (ft) 251.89 

1215.80 Shear (lb/sq ft) 0.85 
1.00 stream Power (lb/ft s) 8.01 
0.02 Cum Volume (acre-ft) 333.30 656.95 223.65 
0.38 Cum SA (acres) 97.98 82.29 76.78 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 

Warning - The conveyance ratio (upstream conveyanoe divided by downstream conveyance) is lesa 
than 0.7 or greater than 1.4. Thia may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reaoh 1 RS: 2.646 

INPUT 
Description: Dip Crossing - Begin A.C. Pavement and End Transition 
Statlon Elevation Data num- 53 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4414.37 1219.4 4455.13 1219.56 4506.09 1219.31 4536.61 1219.31 4553.24 1219.22 
4596.6 1219.4 4616 1219.48 4659.64 1219.86 4689.52 1219.96 4703.69 1220.1 
4723.77 1220.1 4742.73 1220.93 4759.42 1221.78 4790.51 1223.49 4816.37 1223.14 
4828.01 1222.8 4854.28 1220.29 4855.29 1220.28 4889.86 1216.17 4892.64 1216.52 
4921.43 1215.9 4950.52 1215.97 4955.43 1216.07 4971.34 1216.09 4991.98 1216.01 
5009.82 1216.2 5049.82 1216.28 5056.24 1216.17 5097.72 1216.14 5105.85 1216.46 
5108.46 1216.7 5120.37 1217.34 5125.56 1217.91 5152.78 1220.35 5174.86 1222.43 
5188.33 1223.4 5191.79 1223.38 5209.81 1224.48 5224.57 1225 5237.84 1225.02 
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Manning ' s  n  V a l u e s  n u =  3 
S t a  n  V a l  S t a  n  V a l  S t a  n  V a l  

4414.37 .04 4 7 9 0 . 5 1  , 0 1 5  5275 .11  .04 

Bank S t a :  L e f t  R i g h t  Leng ths :  L e f t  Channel  R i g h t  Coe f f  C o n t r .  Expan. 
4790.51 5275 .11  24 24 24 .3 . 5  

I n e f f e o t i v e  Flow num= 1 
S t a  L  S t a  R  E l e v  

4414.37 4 7 9 0 . 5 1  1226  
L e f t  Levee  S t a t i o n =  4790 .51  E l e v a t i o n =  1223.49 
~ i g h t  Levee  S t a t i o n =  5 2 7 5 . 1 1  E l e v a t i o n =  1225 .65  

CROSS SECTION OUTPUT P r o f i l e  X D e s i p  

W.S. E l e v  (ft) 
vel Head ( f t )  
E .G.  E l e v  (ft) 
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( o f s )  
Top Width  ( f t )  
vel T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  ( c f s )  
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t l  
A lpha  
F r c t n  Loss  i f t l  

E l emen t  
W t .  n-Val.  
Reach Len. ( f t )  
Flow A r e a  ( s q  f t )  
R r e a  ( s q  f t )  
elow ( c ~ s )  
t o p  Width  ( f t )  
4vg .  ve1, ( f t / s )  
Hydr. Depth  ( f t )  
Conv. ( c f s )  
W e t t e d  P e r .  ( f t )  
S h e a r  ( l b / s q  f t )  
s t r e a m  Power ( l b / f t  s) 
Cum volume ( a c r e - f t )  
Cum SA (acres) 

L e f t  OB Channe l  R i g h t  OB 
0 . 0 1 5  

24.00 24 .00  24.00 
1261.77 
1261 .77  
8700.00 

312 .39  
6 .90  
4 .04 

. . 
warning -  he conveyance  r a t i o  ( u p s t r e a m  conveyance  d i v i d e d  b y  downst ream oonveyance)  is  less 

t h a n  0 . 7  o r  greater than 1 . 4 .  T h i s  may i n d i c a t e  the n e e d  f o r  a d d i t i o n a l  c r o s s  s e c t i o n s .  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t l  
C r i t  W.S. (ft) 
E.G.  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  ( c f s )  
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C  6 E L o s s  ( f t )  

E l emen t  
W t .  n -Val .  
Reach Len.  (f t) 
Flow Area  ( s q  f t )  
A r e a  ( s q  f t l  
Flow ( c f  s )  
Top Width  ( f t )  
Avg. V e l .  ( f t / 8 )  
Hy&. Dep th  ( f t )  
Conv. (cfs) 
Wet t ed  P e r .  ( f t )  
S h e a r  ( l b / s q  f t )  
S t r e a m  Power ( l b / f t  s) 
Cum volume ( a c r e - f t )  
Cum SA ( a c r e s )  

L e f t  OB Channe l  R i g h t  08 
0 .015  

24.00 24.00 24.00 

Warning - The conveyance  r a t i o  ( u p s t r e a m  conveyance  d i v i d e d  b y  downst ream conveyance )  is less 
than 0 . 7  o r  g r e a t e r  than 1 . 4 .  T h i s  may i n d i c a t e  the n e e d  f o r  a d d i t i o n a l  c r o s s  s e o t ~ o n s .  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  Head (ft) 
E.G. E l e v  ( f t )  

1 2 2 4 . 3 1  E lemen t  
0 .64  W t .  n - v a l .  

1224 .95  Reach Len. i f t )  

L e f t  OB Channe l  R i g h t  OB 
0 . 0 1 5  

24.00 2 4 . 0 0  2 4 . 0 0  . . 
C r i t  W.S. i f t l  1221.26 Flow Area (so f t l  2460 .48  . . - -  .- . 
E.G. S l o p e  ( f t / f t )  0 .000393  A r e a  ( s q  f t )  
Q T o t a l  ( c f s )  15770 .00  Flow ( c f s )  
Tap Wid th  ( f t )  7 9 2 . 7 1  Top Width ( f t )  
V e l  T o t a l  ( f t / s )  6 . 4 1  AV;. V e l .  ( f t / s )  6 . 4 1  
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Max Chl Dpth (ft) 8.41 Hydr. Depth (ft) 5.91 
Conv. Total (cfa) 795576.3 Conv. (cfs) 795576.3 
Length Wtd. (ft) 24.00 Wetted Per. (ft) 417.24 
Min Ch El (ft) 1215.90 Shear (lb/aq ft) 0.14 
Alpha 1.00 stream Power (lb/ft a)  0.93 
Frctn Lose (ft) 0.02 Cum Vol- (acre-ft) 332.83 655.77 223.65 
c & E Loss (ft) 0.01 cum SA (acres) 97.87 82.10 76.78 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This mey indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 2.641 

INPUT 
Description: Dip Crossing - Begin Loose Riprap, End A.C. Pavement and Begin 

Tranaitlon 
Station Elevation Data num= 47 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4414.37 1218.9 4465.87 1218.83 4557.55 1219.04 4608.54 1219.12 4630.38 1219.3 
4678.28 1219.5 4696.01 1219.65 4708.3 1219.63 4725.21 1220.19 4740.63 1220.88 
4755.37 1222 4768.36 1222.86 4787.4 1223.59 4807.8 1223.39 4828.21 1222.48 

Manning's n Values n u =  3 
Sta n Val sta n val Sta n Val 

4414.37 ,041 4787.4 .03 5226.16 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4787.4 5226.16 25 25 25 .3 .5 

Ineffective Flow num= 1 
Sta L Sta R Elev 

4414.37 4787.4 1226 
Left Levee Station= 4787.4 Elevation- 1223.59 
Right Levee Station= 5287.92 Elevation- 1225.58 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Profile #Design 

1220.63 Element 
0.98 Wt. n-Val. 

1221.61 Reach Len. (ft) 
1219.89 Flow Area (sq ft) 

0.004695 Area (sq ft) 
8700.00 Flow (cfa) 
306.02 Top Width (ft) 
7.94 Avg. Vel. (ft/a) 
4.36 Hydr. Depth (ft) 

126967.0 Conv. (ofs) 
25.00 Wetted Per. (ft) 

1216.27 Shear (lb/sq ft) 
1.00 stream Power (lb/ft a) 
0.08 Cum Volume (aore-ft) 
0 .O1 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 

1222.42 Element 
0.78 Wt. n-Val. 

1223.20 Reafh Len. (ft) 

Left OB Channel Right 08 
0.030 

25.00 25.00 25.00 

Left OB Channel Right OB 
0.030 

25.00 25.00 25.00 
Crlt W.S. (ft) 1220.65 Flow Area (sq ft) 1682.10 
E.G. Slope (ft/ft) 0.002509 Area (sq ft) 1682.10 
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Q Total (cfa) 11920.00 
Too Width fft) 347.90 
vei Total (ft/s) 7.09 
Max Chl Dpth (ft) 6.15 
Conv. Total (cfs) 237992.1 
Length Wtd. (ft) 25.00 
M m  Ch El (ft) 1216.27 
Alpha 1.00 
Frctn Loss (ft) 0.05 
C 6 E Loss (ft) 0.10 

Flow (cfs) 11920 .OO 
Top Width (ft) 347.90 
Avg. Vel. (it/=) 7.09 
Hydr. Depth (ft) 4.84 
conv. (cfs) 237992.1 
Wetted Per. (ft) 348.41 
shear (lb/sq ft) 0.76 
Stream Power (lb/ft s) 5.36 
Cum Volume (acre-ft) 38.88 540.28 30.33 
Cum SA (acres) 20.27 78.65 18.89 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ftl 
Vel Head fft) . . 
E.G. EleV (ft) 
crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/e) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Mln Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss ift) 

1224.24 Element 
0.68 Wt. n-Val. 

1224.92 Reach Len. (ft) 
1221.46 Flow Area (sq ftl 

0.001756 Area (sq ftl 
15770.00 Flow (cfs) 
788.61 Top Width (ft) 

6.63 Avg. vel. (ft/s) 
7.97 Hydr. Depth (ft) 

376313.6 Conv. (cfs) 
25.00 Wetted Per. (ft) 

1216.27 Shear (lb/sq ft) 
1.00 stream Power (lb/ft s) 
0.04 Cum Volume (acre-ft) 
0.15 Cum SA (acres) 

Left OB Channel Right 08 
0.030 

25.00 25.00 25.00 
2377.52 

Warning - The cross-section end points had to be extended vertically for the coquted water surface. 
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 

for addit~onal cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 2.636 

INPUT 
Description: Dip Crossing - End Loose Riprap and End Transition 
Staticln Elevation Data num= 63 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4414.37 1219.4 4446.96 1219.45 4459.76 1219.43 4490.82 1219.73 4511.62 1219.98 
4527.5 1220 4553.47 1220.06 4602.39 1220.12 4627.55 1220.36 4657.4 1220.72 

4694.71 1221 4716.34 1220.86 4739.99 1220.93 4751.78 1220.87 4764.79 1222.36 
4767.3 1222.9 4775.24 1223.27 4778.82 1223.27 4786.43 1223.53 4796.78 1223.59 

4801.68 1223.5 4815.8 1223.8 4825.2 1224.1 4827.82 1224.55 4837.01 1224.93 
4851.65 1225.2 4864.79 1224.84 4876.07 1224.21 4882.59 1222.1 4891.78 1219.75 
4898.47 1217.5 4904.6 1215.78 4916.45 1215.42 4950.17 1215.3 4954.73 1215.15 
5006.52 1215.2 5030.25 1215.37 5053.47 1215.38 5082.98 1215.71 5095.63 1216.05 
5098.78 1215.9 5107.59 1217.51 5119.1 1221.04 5122.45 1222.3 5126.27 1223.34 
5129.82 1223.4 5135.4 1223.98 5149.76 1224.48 5163.7 1224.36 5175.95 1224.46 
5184.08 1224.4 5201.68 1224.45 5219.42 1224.59 5250.31 1225.31 5256.02 1225.48 
5272.8 1225.6 5281.11 1225.91 5305.27 1226.27 5326.27 1225.74 5340.48 1225.71 
5353.1 1226 5408.46 1226.72 5414.37 1226.88 

Manning's n Values mum= 3 
Sta n Val Sta n Val Sta n Val 

4414.37 .04 4876.07 ,025 5149.76 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4876.07 5149.76 347.49 347.49 347.49 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4414.37 4851.65 1226 5149.76 5414.37 1226 
Left Levee Station= 4851.65 Elevation= 1225.2 
Right Levee Station= 5149.76 Elevation= 1224.48 

CROSS SECTION OUTPUT Profile #Design 
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w.s. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
M n  Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

A,"" "L.  '.-"a&. 

1221.52 Reach Len. (ft) 
1219.26 Flow Area (sq ft) 
0.002324 Area (sq ft) 
8700.00 Flow (cfs) 
228.60 Top Width (ft) 
8.04 Avg. Vel. (ft/s) 
5.36 Hydr. Depth (ft) 

180464.4 Conv. (ofs) 
347.49 Wetted Per. (ft) 
1215.15 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft e)  
0.46 Cum Volume (acre-ft) 
0.13 Cum SA (acresl 

Left OB Channel Right OB 
0.025 

347.49 347.49 347.49 

Warning - The conveyance ratio (upstream conveyanoe divided by downstream conveyance) is leas 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile $Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

1221.96 Element Left 08 Channel Right OB 
1.10 Wt. n-Val. 0.025 

1223.05 Reach Len. (ft) 347.49 347.49 347.49 
1220.15 Flow Area (sq ft) 1418.11 

0.001873 Area (sq ft) 1418.11 
11920.00 Flow (cis) 11920.00 
238.38 Topwidth (ft) 238.38 
8.41 Avg. Vel. (ft/s) 8.41 
6.81 Hydr. Depth (ft) 5.95 

275391.3 Conv. (cfs) 275391.3 
347.49 Wetted Per. (ft) 240.12 
1215.15 Shear (lb/sq ft) 0.69 

1.00 Stream Power (lb/ft s) 5.81 
0.42 Cum Volume (acre-ft) 38.88 539.39 30.33 
0.12 Cum SA (acres1 20.27 78.48 18.89 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loae (ft) 
C 6 E Loss (ft) 

Profile #Existing 

1223.54 Element 
1.19 Wt. n-Val. 

1224.73 Reach Len. (ft) 
1221.08 Flow Area (sq ft) 

0.001592 Area (sq ft) 
15770.00 Flow (cfs) 
253.03 Top Width (ft) 
8.74 Avg. Vel. (ft/s) 
8.39 Hydr. Depth (ftl 

395195.9 Conv. (cfs) 
347.49 Wetted Per. (ft) 
1215.15 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.39 Cum Volume (acre-ft) 
0.11 Cum SA (acres) 

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 2.571 

INPUT 
Description: 
Station Elevation Data nun- 51 

Left 0s Channel Right OB 
0.025 

347.49 347.49 347.49 
1804.80 
1804.80 
15770.00 
253.03 
8.74 
7.13 

395195.9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4412.1 1218.2 4429.86 1218.3 4468.71 1218.68 4518.72 1219.1 4541.97 1218.96 
4556.19 1219.4 4570.15 1218.94 4602.84 1219.34 4618.71 1219.44 4657.36 1219.4 



Manning ' s  n  v a l u e s  nun= 3  
S t a  n  V a l  S t a  n  Va l  S t a  n  V a l  

4 4 1 2 . 1  . 04  4876 .78  , 025  5128.76 .04  

Bank sta: L e f t  R i g h t  L e n g t h s :  L e f t  Channel  R i g h t  Coe f f  C o n t r .  Expan. 
4876 .78  5128.76 500.02 500.02 500.02 .1 .3 

I n e f f e c t i v e  Flow n u =  2  
s t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4412 .1  4876 .78  1 2 2 5  5128 .76  5412 .1  1225  
L e f t  Levee  S t a t i o n =  4876 .78  E l e v a t i o n =  1 2 2 3 . 6 9  
R i g h t  Levee  S t a t i o n =  5135 .03  E l e v a t i o n =  1224.17 

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. (ft) 
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Too Width  (ft) 
vei T o t a l  kt/=) 
Mau C h l  Dp th  ( f t )  
Conv. T o t a l  ( c f s )  
Leng th  Wtd. ( f t )  

A lpha  
F r c t n  L o s s  ( f t )  
C & E Lose  ( f t )  

1 2 2 0 . 3 7  E lemen t  
0 . 5 6  W t .  n-Val.  

1220 .93  Reach Len. (ft) 
1217 .11  Flow Area  ( s q  f t )  

0 .000849  Area  ( s q  f t )  
8700.00 Flow ( c f s )  

223.16 Top W i d t h  ( f t )  
6 .00  Avg. V e l .  ( f t / s )  
9 .46  Hydr. Depth  ( f t )  

298641 .8  Conv. ( c i s )  
500.02 Wet t ed  P e r .  ( f t )  

1 2 1 0 . 9 1  S h e a r  ( l b / s q  f t )  
1 . 0 0  s t r e a m  Power ( l b / f t  s) 
0 . 4 5  Cum Volume ( a c r e - f t )  
0 . 0 0  Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  ( c f s )  
Leng th  Wtd. ( f t )  
Min Ch E l  (ft) 
Alpha  
F r c t n  L o s s  ( f t )  
C & E L o s s  ( f t )  

E l emen t  
W t .  n-Val.  
Reach Len.  ( f t )  
Flow Area  ( s q  f t )  
Area  ( s q  f t )  
Flow ( c f s )  
Top Width  ( f t l  
Avg. V e l .  ( f t / s )  
Hydr.  Depth  ( f t )  
Conv. ( c f s )  
W e t t e d  P e r .  ( f t )  
s h e a r  ( l b / s q  f t l  
S t r e a m  Power ( l b / f t  s) 
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( i t )  
V a l  H e a d  l f t l  

1223.40 E lemen t  
0 . 8 3  W t .  n-Val 

L e f t  OB Channe l  R i g h t  OB 
0 . 0 2 5  

500.02 500 .02  5 0 0 . 0 2  
1450.77 
1450.77 
8700 . O O  

223.16 
6 .00  
6 .50  

L e f t  08 Channe l  R i g h t  OB 
0 .025  

L e f t  OB Channe l  R i g h t  08 
0 . 0 2 5  .- .- -. 

E.G. E l e v  ( f t )  1 2 2 4 . 2 2  Reach Len. ( f t )  500 .02  500 .02  500.02 

a C r i t  W.S. ( f t )  1 2 1 9 . 1 1  Flow Area  ( s q  f t )  2159 .71  
E.G. S l o p e  ( f t / f t )  0 .000850  A r e a  ( s q  f t )  2159 .71  
Q T o t a l  ( c f s )  15770 .00  Flow ( c f s )  15770 . O O  
TOD Width  (ft) 247.03 Top Width ( f t )  2 4 7 . 0 3  
vei T o t a l  ( f t / s )  7 . 3 0  AV; vel.  ( f t / s )  7.30 
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M a x  Chl Dpth (ft) 12.49 Hy&. Depth (ft) 8.74 
Conv. Total (cfs) 540803.9 Conv. (cfs) 540803.9 
Length Wtd. (ft) 500.02 Wetted Per. (ft) 249.75 
Min Ch El (ft) 1210.91 Shear (lb/sq it) 0.46 
Alpha 1.00 stream Power (lb/ft s) 3.35 
Frctn Loss (ft) 0.45 Cum Volume (acre-ft) 331.40 637.42 223.65 
C 6 E Loss (ft) 0.00 Cum SA (acres) 97.56 79.69 76.78 

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 2.476 

INPUT 
Description: 
station Elevation Data num- 60 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4512.19 1219.6 4522.39 1219.75 4547.45 1219.97 4568.48 1218.06 4593.16 1217.87 
4615.18 1218.4 4626.72 1218.37 4640.19 1218.58 4666.33 1218.66 4670.66 1218.58 
4685.46 1217.5 4690.33 1217.64 4728.64 1217.44 4787.45 1218.04 4798.33 1218.28 
4809.73 1218.3 4858.81 1218.25 4868.38 1218.33 4879.4 1218.78 4890.78 1218.87 

Manning's n Values mum= 3 
Sta n Val Sta n Val Sta n Val 

4512.19 .04 4945.49 ,025 5209.12 ,04 

Bank Sta: Left Right Lengths: Left Channel 
4945.49 5209.12 500.08 500.08 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4512.19 4945.49 1225 5209.12 5512.19 1225 

Right Coeff Contr. 
500.08 .I 

Left Levee Station= 4945.49 Elevation= 1223.29 
Right Levee Station= 5209.12 Elevation= 1222.5 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hy&. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (Ib/ft s) 
Cum volume (acre-f t) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 

1221.32 Element 
0.74 Wt. n-Val. 

Left OB Channel Right OB 
0.025 

Left 08 Channel Right 08 
0.025 . . 

E.G. Elev (ft) 1222.06 Reach Len. (ft) 500.08 500.08 500.08 
Crit W.S. (ft) 1217.83 Flow Area (sq it) 1731.52 
E.G. Slope (ft/ft) 0.000934 Area (sq ft) 1731.52 
Q Total (cfs) 11920.00 Flow (cfe) 11920 .OO 
Top Width (ft) 232.51 Top Width (ft) 232.51 
Vel Total (ft/s) 6.88 Avg. Vel. (ft/s) 6.88 
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Max Chl Dpth (ft) 10.65 Hydr. Depth (ftl 7.45 
Conv. Total (cfs) 389971.3 Conv. (cfs) 389971.3 
Length Wtd. (ft) 500.08 Wetted Per. (ft) 234.75 
m n  Ch El (ft) 1210.67 Shear (lb/sq ft) 0.43 
Alpha 1.00 Stream Power (lb/ft a)  2.96 
Frctn Loss (ft) 0.48 Cum Volume (acre-ft) 38.88 506.48 30.33 
C & E Loss (ft) 0.00 Cum SA (acres) 20.27 73.92 18.89 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Tap Width (ft) 
Vel Total (ft/~) 
Max Chl Dpth (ftl 
conv. Total (cfs) 
Lenath Wtd. lftl 

Profile lEristrng 

1222.91 Element 
0.86 Wt. n-Val. 

1223.77 Reach Len. (ft) 
1218.84 Flow Area (sq ft) 

0.000947 Area (sq ft) 
15770.00 Flow (cfs) 
300.30 Top Width (ft) 
7.46 Avg. Vel. (ft/s) 
12.24 Hydr. Depth (ft) 

512492.6 Conv. (cfs) 
500.08 Wetted Per. (ft) 

Left OB Channel Right OB 
0.025 

500.08 500.08 500.08 

~ l n + c h  El (ft) 1210.67 Shear (lb/sq ft) 0.49 
Alpha 1.00 Stream Power (lb/ft s) 3.63 
Frctn Loss (ft) 0.50 Cum Volume (acre-ft) 331.40 612.89 223.43 
C & E Loss (ft) 0.00 Cum SA (acres) 97.56 76.81 76.51 

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 2.381 

INPUT 
Description: 
Station Elevation Data num= 68 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4512.19 .04 4865.25 ,025 5141.63 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4865.25 5141.63 401.11 401.11 401.11 .1 .3 

Ineffective Flow num- 2 
Sta L Sta R Elev Sta L Sta R Elev 

4512.19 4865.25 1224 5141.63 5512.19 1224 
Left Levee Station= 4865.25 Elevation= 1222.49 
Right Levee Station= 5141.63 Elevation= 1222.14 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ftl 1219.37 Element Left OB Channel Rqht OB 
Vel Head (ft) 0.62 Wt. n-Val. 0.025 
E.G. Elev (ftl 1219.99 Reach Len. (ft) 401.11 401.11 401.11 
Crit W.S. (ft) 1216.60 Flow Area (sq  ft) 1378.38 
E.G. Slope (ft/ft) 0.001019 Area (sq ft) 1378.38 
Q Total (cfs) 8700.00 Flow (cfs) 8700.00 



Top Width ( f t )  
Vel  T o t a l  ( f t / e )  
Max Chl  Dpth (ft) 
Conv. T o t a l  ( c f s )  
Leng th  Wtd. ( f t )  
Min Ch E l  (ft)  
Alpha 
F r c t n  Loss  ( f t )  
C 6 E Loss  (ft) 

225.74 Top Width ( f t )  225.74 
6 . 3 1  Avg. V e l .  ( f t / s )  6 .31  
8 . 3 3  Hy&. Depth (ft) 6 .11  

272561.6 Conv. ( o f s )  272561.6 
401.11 Wetted P e r .  (it) 227.15 

1211.04 Shear  ( l b / s q  f t )  0 .39  
1 . 0 0  s t r e a m  Power ( l b / f t  8 )  2.44 
0 44 Cum Volume ( a c r e - f t )  0 . 0 2  391.79 0.44 
0 .00  Cum SA (acres) 0 .09  67.58 0 .73  

CROSS SECTION OUTPUT P r o f i l e  Wmture  

W.S. E l e v  ( f t )  
Vel  Head (ft) 
E.G. E l e v  (ft) 
C r i t  W.S. (it) 
E.G. S l o p e  ( f t / f t l  
Q T o t a l  ( c f s )  
Top W i d t h .  ( f t l  
Vel  T o t a l  ( f t / s )  
Max Chl  Dpth (ft) 
Conv. T o t a l  (cfs) 
Length Wtd. (f t)  
Min Ch E l  (ft)  
Alpha 
F r c t n  Loss  ( f t )  
C 6 E LOSS ( f t l  

1220 .83  Element 
0 . 7 5  W t .  n-Val.  

1221.58 Reach Len. ( f t )  
1217 .51  Flow Area ( s q  it) 

0.000983 Area ( s q  ft) 
11920.00 Flow ( c f s )  

236.83 Top Width ( f t )  
6 .95 Avg. Ve l .  ( f t /s)  
9.79 Hy&. Depth (ft) 

380118.3 Conv. ( c i a )  
401.11 Wetted P e r .  (ft) 

1211.04 Shear  ( l b / s q  f t )  
1 .00  S t ream Power ( l b / f t  s) 
0 . 4 1  cum volume ( a c r e - f t )  
0.00 Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

L e f t  OB Channel  R i g h t  08 
0.025 

401 .11  401.11 401.11 
1716.32 
1716.32 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t l  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top Width ( f t l  
Vel  T o t a l  ( f t /s)  
Max Chl  Dpth ( f t )  
Conv. T o t a l  ( c f a )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  LOSS ( f t )  
C b E Loss  ( f t )  

Element L e f t  OB 
W t .  n-Val.  
Reach Len. ( f t )  401.11 
Flow Area ( s q  f t )  
Area (sq f t )  
Flow ( c f s )  
Top Width ( f t )  
AVg. Va l .  ( f t /s)  
Hydr. Depth ( f t )  
Conv. ( c f s )  
Wetted P e r .  ( f t )  
Shear  ( l b / s q  ft) 
Stream Power ( l b / f t  s) 
Cum Volume ( a c r e - i t )  331.40 
cum SA ( a c r e s )  97.56 

Channel R i g h t  OB 
0.025 

401.11 401.11 
2110.88 

CROSS SECTION RIVER: EMF 
REACH: Reaoh 1 RS: 2.305 

INPUT 
D e s c r i p t i o n :  Drop S t r u c t u r e ,  Upatream Face 
S t a t i o n  E l e v a t i o n  Da ta  num- 72 

S t a  E l e v  s t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4561.87 1 2 1 7 . 1  4567.4 1217.25 4593.97 1216.87 4608.34 1 2 1 7 . 3  4625.31 1216 .43  
4638.33 1216 .3  4665.22 1216.28 4704.88 1216.32 4717.62 1216.14 4736.66 1216 .33  
4759.61 1216.4 4775.19 1216.14 4791.14 1215.7 4801.74 1216 .52  4807.22 1217 .07  
4812.69 1217 .1  4820.8 1216.73 4838.35 1217.57 4854.88 1218.47 4864.26 1221 .52  
4877.49 1221 .6  4878.43 1221.4 4888.71 1218.27 4893.88 1216.95 4902.85 1214 .46  
4912.26 1213 4918.36 1212.48 4930.94 1212.19 4955.94 1212.34 4992.94 1212.2 
5003.45 1211 .6  5008.02 1212.17 5027.77 1212.13 5044.39 1212.39 5054.29 1 2 1 2 . 1 1  
5073.58 1212.4 5085 .41  1213.21 5097.09 1214.39 5121.84 1220.05 5129.49 1221 .36  
5142.16 1221 5171.68 1219.05 5181.01 1217 5189.97 1219.32 5210.04 1219.8 
5217.22 1219 .3  5267 .41  1220.07 5278.16 1220.19 5317.41 1220.92 5333.97 1221 .11  
5352.56 1221.8 5359 .41  1222.52 5367.88 1223.13 5381 .8  1222.7 5388.09 1 2 2 0 . 2 1  
5391.52 1219.2 5398.08 1219.21 5405.18 1219.85 5410.49 1223.8 5416.78 1223 .82  
5421.11 1223.6 5431.78 1223.75 5436.56 1223.77 5451.7 1222.96 5467 .41  1223 .57  
5478.34 1223 .6  5517 .41  1224 .1  5524.77 1224.13 5536.64 1224.43 5547.92 1223 .66  
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Manning's n Values n"m= 3 
Sta n Val sta n Val Sta n Val 

4561.87 .04 4877.49 ,025 5129.49 .04 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4877.49 5129.49 12.16 12.16 12.16 .1 

Ineffective Flow n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4561.87 4877.49 1224 5129.49 5561.87 1224 
Left Levee Station= 4877.49 Elevation= 1221.6 
Right Levee Station= 5367.88 Elevation= 1223.13 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Val Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 12.16 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
Shear (Ib/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 0.02 
cum SA (acres) 0.09 

WarnLng - Divlded flow computed for t h ~ s  cross-section 

CROSS SECTION OUTPUT Profile #hrture 

W.S. Elev (ft) 
Val Head (ft) 
E.G Elev (ft) 
CrLt W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Wldth (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ftl 
conv. Total (ofs) 
Length Wtd. (ft) 
Mm Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (f tl 12.16 
Flow Area (sq ft) 
Area (sq ft) 
Flow (ofs) 
Top Width (ft) 
Avg. Val. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-£ t) 38 
cum SA (acres) 20 

Warning - Divided flow computed for this cross-section 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ftl 

1221.97 Element Left OB 
0.89 Wt. n-Val. 

1222.86 Reach Len. (ft) 12.16 
1218.32 Flow Area (so ftl . 

E.G. slope. (ft/ft) 0.000988 Area (sq ftl 
Q Total (cfs) 15770.00 rlow (cfs) 
Top Width (ft) 792.28 Top Width (ft) 
Vel Total (ft/s) 7.59 Avg. Vel. (ft/a) 
Max Chl Dpth (ft) 10.37 Hydr. Depth (ft) 
Conv. Total (cfs) 501813.1 Conv. (cfs) 
Length Wtd. (ft) 12.16 Wetted Per. (ft) 
M m  Ch El (ft) 1211.60 Shear (lb/sq ft) 
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Channel Right OB 
0.025 
12.16 12.16 

1330.84 
1330.84 14.87 

Channel Right OB 
0.025 
12.16 12.16 

1686.15 
1686.15 117.11 
11920.00 
242.05 137.29 

7.07 
6.97 

363778.3 
243.82 
0.46 
3.28 

471.02 29.79 
69.02 18.26 

Channel Right 08 
0.025 
12.16 12.16 
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Alpha 
Frctn Loss (ft) 
C L E LOPS (ft) 

1.00 Stream Power (lb/ft s) 3.83 
0.01 Cum Volume (acre-ft) 324.08 569.35 218.84 
0.01 cum SA (acres) 96.11 71.35 73.01 

Warning - The cross-section end points had to be extended vertically for the computed water surface.. 
CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 2.303 

INPUT 
Description: Drop Structure, Downstream Face 
Station Elevation Data num= 61 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4565.86 1217.3 4601.14 1216.64 4611.91 1216.66 4625.32 1216.41 4667.39 1216.02 
4719.32 1216 4767.39 1216.11 4774.52 1216.15 4793.79 1215.86 4804.56 1216.18 
4810.6 1217.1 4820.16 1216.75 4825.63 1216.92 4838.38 1217.53 4847.63 1218.08 
4855 1218.3 4864.32 1221.5 4877.6 1221.41 4880.56 1220.95 4902.58 1214.22 

4913.99 1213.1 4923.29 1212.45 4938.02 1212.24 4961.36 1212.54 4978.54 1212.44 
5005.44 1212.3 5039.67 1212.48 5045.08 1212.67 5019.01 1212.74 5081.62 1212.59 
5087.78 1214 5094.67 1214.44 5109.33 1217.74 5129.35 1221.33 5143.32 1220.98 
5174.16 1219.1 5183.25 1216.89 5191.87 1219.28 5212.52 1219.81 5220.14 1219.14 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4565.86 .04 4871.6 ,025 5129.35 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4811.6 5129.35 502.87 502.87 502.87 .I .3 

Ineffective Flow numi 2 - - - -  ~- ~~~~ - 

Sta L Sta R Elev Sta L Sta R Elev 
4565.86 4877.6 1224 5129.35 5565.86 1224 

Left Levee Station= 4877.6 Elevation= 1221.47 
Right Levee Station= 5375.68 Elevation= 1223.21 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ftl 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C L E LO88 (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ftl 
Area (sq ft) 
Flow (cfe) 
Top Width (ftl 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

502.87 502.87 502.87 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1220.29 Element Left OB Channel Right OB 
Vel Head (ft) 0.85 Wt. n-Val. 0.025 
E.G. Elev (ft) 1221.14 Reach Len. (ft) 502.87 502.87 502.81 
Crit W.S. (ft) 1211.56 Flow Area (sq ft) 1607.59 
E.G. Slope (ft/ft) 0.001250 Area (sq ft) 1607.59 113.05 
Q Total (cfs) 11920.00 Flow (cfs) 11920.00 
Top Width (ft) 374.00 Top Width (ft) 240.80 133.20 
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Vel Total (ft/s) 7.41 Avg. Vel. (ft/s) 7.41 
Max Chl Dpth (ft) 8.05 Hy&. Depth (ft) 6.68 
Conv. Total (cfs) 337125.3 conv. (cfs) 337125.3 
Length Wtd. (ft) 502.87 Wetted Par. (ft) 242.57 
Mln Ch El (ft) 1212.24 Shear (lb/sq ft) 0.52 
Alpha 1.00 Stream Power (lb/ft 8) 3.84 
Frctn Loss (ft) 0.48 Cum Volume (acre-f t) 38.88 470.56 29.76 
C 6 E 2089 lft) 0.06 Cum SA (acres) 20.27 68.96 18.22 

Warning - Divided flow computed for this cross-section 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev lft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loes (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top W~dth (ft) 
Avg. Vel. (ft/s) 
Hy&. Depth lft) 
Canv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

502.87 502.87 502.87 

Warning - The oross-section end points had to be extended vertically for the computed water surface 

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 2.208 

INPUT 
Description: 
Station Elevation Data num= 71 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4555.85 1215.1 4609.29 1214.66 4661.37 1215.15 4666.18 1215.26 4709.7 1215.51 

. -- . . . . . -- - -. . 
Sta n Val Sta n Val Sta n Val 

4555.85 .04 4877.46 ,025 5129.64 .04 

Bank Sta: Left Rlght Lengths: Left Channel Rlght Coeff Contr. Expan. 
4877.46 5129.64 499.97 499.97 499.97 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4555.85 4877.46 1224 5129.64 5555.85 1224 
Left Levee Station= 4877.46 Elevatxon= 1221 1 
R ~ g h t  Levee Stat~on= 5379.96 Elevat~on= 1221.62 

CROSS SECTION OUTPUT Profile #Design 
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W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total fcfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (~f.9) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ftl 
Shear (lb/sq ft) 
Stream Power (lb/ft 8 )  

Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfe) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Lose (ft) 

Element Left 08 Channel Right OB 
Wt. n-Val. 0.025 
Reach Len. (ft) 499.97 499.97 499.97 
Flow Area (sq ft) 1860.74 
Area (sq ft) 1860.74 206.68 
Flow (cfs) 11920.00 
Top Width (ft) 237.73 181.17 
Avg. Vel. (ft/s) 6.41 
Hydr. Depth (ft) 7.83 
Conv. (cfs) 433378.1 
Wetted Per. (ft) 239.88 
Shear (lb/sq ft) 0.37 
Stream Power (lb/ft 8 )  2.35 
Cum Volume (acre-ft) 38.88 450.54 27.91 
Cum SA (acres) 20.27 66.20 16.41 

Warning - Divided flow computed for this croae-section. 
CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Lenath Wtd. fft) 
Min-ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Lose (ft) 

Profile (Existing 

1221.57 Element 
0.76 Wt. n-Val. 

1222.32 Reach Len. (ft) 
1216.95 Flow Area (sq ft) 

0.000750 Area (sq ft) 
15770.00 Flow (ofs) 
823.58 Top width (ftl 
6.98 Avg. Vel. (ft/s) 

13.11 Hydr. Depth (it) 
575942.2 Conv. (cfs) 
499.97 Wetted Per. (ft) 
1208.46 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft sl 
0.38 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

Left OB Channel Right OB 
0.025 

499.97 499.97 499.97 
2259.96 

1841.56 2259.96 569.05 
15770 .OO 

321.61 252.18 249.79 
6.98 
8.96 

575942.2 
254.55 
0.42 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 2.113 

Station Elevation Data num= 63 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

4515.75 1213.8 4524.51 1213.9 4556.23 1213.97 4573 1213.87 4603.9 1213.9 
4619.73 1214.1 4635.55 1214.37 4647.92 1214.39 4663.64 1214.18 4676.71 1214.48 
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Manning ' s  n V a l u e s  n u =  3 
S t a  n V a l  S t a  n V a l  S t a  n Va l  

4515 .75  . 0 4  4876.78 , 0 2 5  5142 .15  .04 

Bank S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  Channel  R i g h t  Coe f f  C o n t r .  Expan. 
4876.78 5 1 4 2 . 1 5  499 .87  499 .87  499.87 .1 . 3  

I n e f f e o t i v e  Flow num= 2 
s ta  L sta R E l e v  S t a  L S t a  R E l e v  

4515 .75  4876 .78  1223  5142.15 5515.75 1223  
L e f t  Levee  S t a t i o n =  4876.78 E l e v a t i o n =  1 2 2 0 . 4 1  
R i g h t  Levee  S t a t i o n =  5142.15 E l e v a t i o n =  1 2 1 9 . 9  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  Head (ft) 
E.G. E l e v  ( f t l  
C r l t  W.S. ( f t l  
E G .  S l o p e  ( f t / f t l  
Q T o t a l  ( c f s )  
Top W ~ d t h  (ft) 
V e l  T o t a l  (ft/s) 
Max C h l  Dpth  (it) 
Conv. T o t a l  (cfs) 
Leng th  Wtd. ( f t l  
Mln Ch E l  ( f t )  
Alpha  
F r c t n  L o s s  (ft)  
C & E L o s s  (ft) 

P r o f l l e  #Deszgn 

1218  . O 1  E l emen t  
0 . 5 3  W t .  n -Val .  

1 2 1 8 . 5 5  Reach Len.  ( f t )  
1 2 1 4 . 6 9  Flow A r e a  (sq f t )  

0 .000809 Area  (sq f t )  
8700.00 Flow (cfs) 

2 2 7 . 7 3  Top Wrdth ( f t l  
5 . 8 7  Avg. V e l .  ( f t / s )  
9 . 2 0  Hydr.  Dep th  ( f t )  

305948.0  Conv. ( c f s l  
499 .87  W e t t e d  P e r .  ( f t )  

1 2 0 8 . 8 1  S h e a r  ( l b / s q  f t )  
1 . 0 0  S t r e a m  Power ( lb/ft  s l  
0 . 4 1  Cum Volume (acre-ft) 
0 . 0 0  Cum SA ( a c r e s )  

L e f t  OB C h a m e l  R i g h t  OB 
0 .025  

499.87 499.87 499.87 

CROSS SECTION OUTPUT P r o f r l e  #EUture  

W.S. E l e v  ( f t )  
V e l  Head (ft) 
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t l  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width  ( f t )  
V e l  T o t a l  ( f t / s l  
Max C h l  Dpth  (ft)  
Conv. T o t a l  (cfs) 
Leng th  w t d .  (ft) 
Min Ch E l  ( f t )  
A lpha  
F r c t n  Loss  ( f t )  
C 6 E Loss  ( f t )  

E l emen t  L e f t  OB C h a m e l  ~ q h t  OB 
W t .  n - v a l .  0 .025  
Reach Len.  ( f t )  499 .87  499.87 4 9 9 . 8 7  
Flow A r e a  ( s q  f t l  1844 .07  
~ r e a  ( s q  f t )  1 8 4 4 . 0 7  
Flow ( c f s )  11920 . O O  
Top Wldth  ( f t )  246 .97  
Avg. V e l .  ( f t / s )  6 . 4 6  
Hydr. Dep th  ( f t l  7 . 4 7  
Conv. ( c f a )  416490.2 
Wet t ed  P e r .  ( f t )  248.95 
S h e a r  ( l b / s q  f t )  0 .38  
s t r e a m  Power ( lb / f t  s) 2 . 4 5  
Cum Volume (acre-ft) 38 .88  429.28 
Cum SA ( = o r e s )  20 .27 63 .41  

Warning - D i v i d e d  f l o w  computed f o r  this c r o s s - s e o t i o n .  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  1221.19 E lemen t  L e f t  OB Channe l  R r g h t  OB 
vel Head ( f t )  0.75 W t .  n -Val .  0 . 0 2 5  
E.G E l e v  (ft)  1221 .94  Reach Len.  ( f t )  499.87 499.87 499.87 

I C r l t  w.s. ( f t )  1 2 1 6 . 6 8  Flow A r e a  (sq f t )  2274 .63  
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E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
srctn Loss (ft) 
C 6 E Loss (ft) 

0.000784 Area (sq ft) 
15770.00 Flor (cfa) 
803.83 Top Width (ft) 
6.93 Avg. Vel. (ft/s) 6.93 

12.38 Hy&. Depth (ft) 8.57 
563248.1 Conv. (cfa) 563248.1 
499.87 Wetted Per. (ft) 267.49 
1208.81 Shear (lb/sq ft) 0.42 

1.00 Stream Power (lb/ft s) 2.89 
0.39 Cum Volume (acre-ft) 280.19 518.16 207.39 
0.00 Cum SA (acres) 88.45 65.40 67.78 

Warning - The croas-seetion end points had to be extended vertically for the computed water aurface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 2.018 

INPUT 
Descri~tion: 
Station Elevation Data num- 51 
~ --- ~ ~~ --.- ~ ~~~~~ ~ - - 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4381.69 1214.2 4392.87 1214.56 4402.21 1214.41 4410.32 1214.07 4421.56 1214.25 
4456.87 1214.3 4465.99 1214.13 4520.81 1214.64 4565.99 1214.73 4568.43 1214.77 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4381.69 .04 4864.84 .025 5126.29 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4864.84 5126.29 500 500 500 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4381.69 4864.84 1223 5126.29 5381.69 1223 
Lsf t Levee Station= 4864.84 Elevations 1219.4 
Right Levee Station= 5126.29 Elevation= 1219.34 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (it) 
E.G. Slope (ft/ft) 
Q Total (cfel 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ftl 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
~ l o v  (cfal 
Top Width (ft) 
Avg. Vel. (ft/s) 
my&. Depth (ft) 
Conv. (cfa) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft a)  
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

500.00 500.00 500.00 
1467.46 
1467.46 
8700.00 
230.72 
5.93 
6.36 

298164.2 

CROSS SECTION OUTPUT Proflle #Future 

. Elev (ft) 1219.13 Element Left OB Channel Right OB 
Head (ft) 0.65 Wt. n-Val. 0.025 

E.C. Elev (ft) 1219.79 Reach Len. (ft) 500.00 500.00 500.00 

a 
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0 cr i t  W.S. ( f t )  
E .G.  S l o p e  ( f t / f t l  
Q T o t a l  ( c f s )  
Top W l d t h  ( f t )  
vel T o t a l  ( f t / s l  
Max C h l  Dp th  ( f t l  
Conv. T o t a l  ( c f s )  
Leng th  Wtd. ( f t )  
Min Ch E l  ( f t )  
A lpha  
F r c t n  Loss  ( f t l  
C 6 E Loss  ( f t l  

1215.39 Flow A r e a  (sq f t l  
0.000830 Area  ( s q  f t )  
11920.00 Flow ( c f s )  

246.73 Top Width  ( f t )  
6 .49  Avg. V e l .  ( f t / s l  

1 0 . 1 5  Hydr. Depth  ( f t l  
413751.3  Conv. ( c f s l  

500.00 Wet t ed  P e r .  ( f t )  
1208.98 S h e a r  ( l b / s q  f t )  

1 . 0 0  S t r e a m  Power ( l b / f t  a )  
0  4 1  cum Volume ( a c r e - f t )  
0 . 0 0  Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  Head (ft) 
E.G. E l e v  (ft) 
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t l  
Q T o t a l  ( c f s )  
Top Width  ( f t )  
vel T o t a l  ( f t / e )  
Max C h l  Dp th  ( f t l  
Conv. T o t a l  ( c f s l  
Leng th  Wtd. ( f t )  
Min Ch E l  ( f t )  
A lpha  
F r c t n  Loss  ( f t )  
c s E Loss  ( f t )  

1220 .80  E lemen t  
0 . 7 5  W t .  n-Val.  

1 2 2 1 . 5 5  Reach Len. ( f t )  
1 2 1 6 . 3 8  Flow Area ( s q  f t l  

0 .000775  Area  ( s q  f t )  
15770 .00  Flow ( c f s )  

8 0 7 . 8 2  Top Width ( f t l  
6 . 9 5  Avg. V e l .  ( f t / s )  

1 1 . 8 2  Hydr.  Dep th  ( f t l  
566487.4  conv .  (cfs) 

5 0 0 . 0 0  w e t t e d  P e r .  ( f t l  
1 2 0 8 . 9 8  S h e a r  ( l b / e q  ft) 

1 . 0 0  s t r e a m  Power ( l b / f t  S )  

0 .38  Cum Volume ( a c r e - f t l  
0 . 0 0  Cum SA (acres1 

L e f t  OB Channel  R i g h t  OB 
0 .025  

500 .00  500 .00  500.00 
2 2 6 8 . 7 5  

a Warning - The c r o s s - s e c t i o n  e n d  p o i n t s  h a d  t o  b e  e x t e n d e d  v e r t i c a l l y  f a r  the computed w a t e r  s u r f a c e  

CROSS SECTION RIVER: EElF 
REACH: Reach 1 RS: 1 .924  

INPUT 
D e e c r z p t ~ o n :  
Station Elevation D a t a  nun= 66  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4381 .69  1 2 1 6 . 2  4401 .99  1 2 1 5 . 8 5  4412 .23  1215.43 4428 .98  1215 .35  4441.07 1215 .62  

4455 .5  1 2 1 5 . 8  4460.87 1 2 1 5 . 5 5  4472.88 1 2 1 6 . 3 1  4477 .75  1216 .27  4485.31 1 2 1 6 . 5  
4510 .75  1 2 1 6 . 6  4515 .53  1216 .56  4532 .05  1 2 1 7 . 0 1  4546.65 1217 .65  4565 .11  1217.77 

Mann ing ' s  n  V a l u e s  num= 3 
S t a  n  V a l  S t a  n  V a l  S t a  n val 

4381 .69  . 04  4876.94 , 0 2 5  5132.37 .04  

Bank S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  Channel  R i g h t  Coeff C o n t r .  E v a n .  
4876.94 5132.37 500 500 500 .1 . 3  

I n e f f e o t i v e  Flow mum= 2 
S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4381 .69  4876 .94  1222 5132 .37  5381 .69  1222 
L e f t  ~ e v e e  S t a t i o n =  4876.94 E l e v a t i o n =  1218.62 
R i g h t  Levee  S t a t i o n =  5 1 8 6 . 9 3  E l e v a t i o n =  1 2 1 9 . 1  

.. 
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W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
vei rota1 (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (aq ft) 
Area (sq ft) 
riow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (ofs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Warning - Divided flow computed for this cross-section 
CROSS SECTION OUTPUT Profile Xmture 

Left OB Channel Right OB 
0.025 

500.00 500.00 500.00 

W.S. Elev Ift) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element Left 08 
Wt. n-Val. 
Reach Len. (ft) 500.00 
slow Area (sq ft) 
Area (sq ft) 1186.39 
slow (OfS) 
Top Width (ft) 495.25 
Avg. Val. (ft/s) 
Hydr. Depth (ft) 
Conv. (ofs) 
Wetted Per. (ft) 
shear llb/sq f t) 
stream Power (lb/ft a) 
Cum Volvme (acre-ft) 32.07 
Cum SA (acres) 17.43 

Channel Right OB 
0.025 

500.00 500.00 
1853.08 

Warning - Divided flow computed for this cross-section. 
Warning - The cross-section end points had to be extended vertically for the computed water surface 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cis) 
Top Width (ft) 
Vel Total (ft/e) 
Mnx Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Lose (ft) 
C 6 E Loss (ft) 

1220.43 Element 
0.74 Wt. n-Val. 

1221.17 Reach Len. (ft) 
1215.91 Flow Area (sq ft) 

0.000732 Area (eq it) 
15770.00 slow (cfs) 
1000.00 Top Width (ft) 

6.90 Avg. Vel. (ftls) 
12.43 Hydr. Depth (ft) 

582903.7 Conv. (cfs) 
500.00 Wetted Pee. (ft) 

1208.00 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
0.36 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

Left 08 Channel Right 0B 
0.025 

500.00 500.00 500.00 
2286.49 

2027.81 2286.49 442.12 

Warning - The cross-section end points had to be extended vertically for the computed water Burface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 1.829 

INPUT 
Description: 
Station Elevation Data num= 62 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
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. . - -. - - - - 
A O R O  R 5  1 7 0 6 4  4 5006.17 1207.54 5022.16 1207.92 5031.5 1209.26 5043.77 1209.72 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4381.69 .04 4877.14 ,025 5128.75 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4877.14 5128.75 500 500 500 .1 . 3  

Ineffective Flow num- 2 
Sta L Sta R Elev Sta L Sta R Elev 

4381.69 4877.14 1222 5128.75 5381.69 1222 
Left Levee Station= 4877.14 Elevation= 1217.88 
Right Levee Station= 5128.75 Elevation= 1218.1 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crlt W.S. (ft) 

0 
E.G. Slope (ft/ft) 
Q Total (cfe) 
Top Wldth (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Mln Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1216.73 Element Left 08 
0.55 Wt. n-Val. 

1217.27 Reach Len. (ft) 500.00 
1213.69 Flow Area (sq ft) 

0.000880 Area (sq ft) 
8700.00 Flow (cfs) 
236.87 Top Width (ft) 

5.92 Avg. Vel. (ft/s) 
9.19 Hydr. Depth (ft) 

293196.8 Conv. (cfs) 
500.00 Wetted Per. (ft) 

1207.54 Shear (lb/sq ft) 
1.00 stream Power (lb/ft s) 
0.46 Cum Volume (acre-ft) 0.02 
0.00 Cum SA (acres) 0.09 

CROSS SECTION OUTPUT Profile Xhlture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
LenOth Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C 6 E Losa (ft) 

Element 
Wt. n-Val. 
Reach Len. Ift) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Con". (cfs) 
Wetted Per. (ft) 
Shear (lb/eq ft) 
stream Power (lb/ft s) 
cum Volume (aore-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

Warning - The cross-section end points had to be extended vertically for the computed water surface 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1220.08 Element 
Ve1 Head (ft) 0.73 Wt. n-Val 

Left OB Channel Right OB 
0.025 
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E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Reach Len. (ft) 
Flow Area (sq ft) 
Area (aq  ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hy&. Depth (ft) 
Conv. (cfa) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Warning - The crose-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 1.734 

INPUT 
~escription: sR 587 Bridge Upatream Ineffective Area on Overbank Areas 
Station Elevation Data num= 51 

Sta Elev Sta Elev Sta Elev Sta EleV Sta Elev 
4381.69 1214.8 4402.73 1214.77 4420.15 1214.86 4450.7 1214.65 4481.36 1217.28 
4614.6 1217.3 4659.9 1217.62 4714.6 1217.52 4759.99 1216.81 4807.77 1216.48 
4821.79 1216.3 4829.2 1216.45 4838.13 1213.28 4846.64 1216.14 4858.24 1215.61 
4864.68 1217.1 4873.26 1217.17 4879.52 1216.38 4884.07 1216.08 4901.29 1212.13 
4913.16 1211 4920.2 1210.23 4929.78 1208.91 4960.41 1209.38 4978.43 1208.93 
4983.51 1208.3 4994.49 1208.14 5006.06 1208.48 5028.21 1209.23 5038.19 1209.38 
5054.13 1209 5079.62 1209.44 5089.64 1211.25 5103.08 1212.17 5121.58 1216.34 

Manning's n Values n u =  3 
Sta n Val Sta n Val ~ t a  n ~ a l  

4381.69 .04 4873.26 ,025 5129.02 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4873.26 5129.02 217.56 217.56 217.56 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4381.69 4659.9 1222 5343.69 5381.69 1222 
Left Levee Station= 4659.9 Elevation- 1217.62 
Rrght Levee Statlon- 5129.02 Elevatrcn= 1217.49 
Blocked Obstructions n w  2 

Sta L Sta R Elev Sta L Sta R Elev 
4381.69 4864.5 1216.6 5142.5 5381.69 1216.5 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1216.25 Element Left OB Channel Rlght OB 
Vel Head (ft) 0.57 Wt. n-Val. 0.025 
E.G. Elev (ft) 1216.81 Reach Len. (ft) 217.56 217.56 217.56 
Crit W.S. (ft) 1213.35 Flow Area (sq ft) 1441.74 
E.G. Slcpe (ft/ft) 0.000954 Area (aq ft) 1441.74 
Q Total (cfs) 8700.00 Flow (cfs) 8700.00 
Top Wzdth (ft) 240.64 Top Wldth (ft) 240.64 
Vel Total (ftla) 6.03 Avg. Vel. (ft/s) 6.03 
Max Chl Dpth (ft) 8.11 Hydr. Depth (ft) 5.99 
Conv. Total (cfs) 281607.7 Conv. (cfs) 281607.7 
Length Wtd. (ft) 217.56 Wetted Per. (ft) 242.01 
Mm Ch El (ft) 1208.14 Shear (lb/eq ft) 0.35 
Alpha 1.00 stream Power (lb/ft s) 2.14 
Frctn Loss (ft) 0.21 Cum Volume (acre-ft) 0.02 278.51 
C b E Loss (ft) 0.00 Cum SA (acres) 0.09 49.49 
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0 Warning - Divided flow computed for this cross-section. 
CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. EleV (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/sl 
Max Chl Dpth (ft) 
conv. Total (=fa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C 6 E LOSS (ft) 

Profile #Future 

1218.02 Element 
0.53 Wt. n-Val. 

1218.55 Reach Len. (ft) 
1214.27 Flow Area (sq ft) 

0.000709 Area (sq ft) 
11920.00 Flow (Cfs) 
1000.00 Top Width (ft) 

4.92 Avg. Vel. (ft/s) 
9.88 Hy&. Depth (ft) 

447674.4 Conv. (cfs) 
217.56 wetted Per. (ft) 
1208.14 Shear (lb/sq ft) 

1 40 stream Power (lb/ft sl 
0 14 cum volume (acre-ft) 
0.02 Cum SA (acres) 

Left OB 
0.040 

217.56 
216.10 
477.78 
215.54 
491.57 
1.00 
1.01 

8094.8 
213.42 

0.04 
0.04 
7.94 
6.08 

Channel 
0.025 

217.56 

Warning - The cross-section end points had to be extended vertically for the computed water surface 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
crlt w.s. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top W ~ d t h  (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (of*) 
Length Wtd. (ft) 
Mm Ch El (ft) 
Alpha 
Frctn Loss (ftl 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Ve1. (ft/s) 
Hy&. Depth (ft) 
Conv. (cfsl 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft $1 
Cum Volume (acre-ftl 
Cum SA (acres) 

Left OB 
0.040 

217.56 
642.59 

1460.38 
1052.35 
491.57 
1.64 
3.01 

49773.1 

Channel Right OB 
0.025 0.040 

217.56 217.56 

Warning - The cross-section end points had to be extended vertioally for the computed water surface. 
CROSS SECTION RIVER: EMF 
PaACH: Reach 1 RS: 1.693 

INPUT 
Description: SR 587 Bridge Upstream Ineffective Area on Overbank Areas 
Station Elevation Data num= 51 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4382.97 1215.3 4396 1215.55 4415.1 1214.84 4424.29 1214.94 4453.24 1215.17 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4382.97 .04 4877.18 ,025 5128.98 .04 

Bank Sta: Left Rlght Lengths: Left Channel R~ght Coeff Contr. Expan. 
4877.18 5128.98 234.54 234.54 234.54 . 3  .5 

Ineffective Flow num= 2 
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sta L Sta R Elev Sta L Sta R Elev 
4382.97 4643 1221 5352 5382.97 1221 

Left Levee Station- 4877.18 Elevation- 1217.03 
Right Levee Station= 5128.98 Elevation= 1216.7 
Blocked Obstrvctions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
4382.97 4864.3 1216 5142 5382.97 1215.7 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (of=) 
Tap Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
mx Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (it) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vsl. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
cum volume (acre-ft) 
Cum SA (acres) 

Profile #Future 

1217.93 Element 
0.45 Wt. n-Val. 

1218.38 Reach Len. (ft) 
1214.07 Flow Area (sq ft) 
0.000597 Area (aq ft) 
11920.00 Flow (cfa) 
1000.00 Top Width (ft) 

4.37 Avg. Vel. (ft/s) 
9.53 Hydr. Depth (ft) 

487897.8 Conv. (cfs) 
234.54 Wetted Per. (ft) 
1208.40 Shear (lb/aq ft) 

1.51 Stream Power (lb/ft s) 
0.18 Cum Volume (acre-ft) 
0.05 Cum SA (acres) 

Left OB Channel Right OB 
0.025 

234.54 234.54 234.54 

Left OB 
0.040 

234.54 
307.93 

Channel Right 08 
0.025 0.040 
234.54 234.54 

1928.60 488.57 
1928.60 557.76 
10836.88 747.78 
251.80 253.99 
5.62 1.53 
7.66 2.19 

443564.8 30607.2 
253.37 223.10 

Warning - The oroes-section end points had to be extended vertically for the computed water surface 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (ofe) 
Top Width (ft) 
Avg. Vel. (ft/a) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/aq ft) 
Stream Power (lb/ft a)  
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel 
0.025 

234.54 
2442.93 

Right OB 
0.040 

234.54 
944.11 

Warning - The croae-sect~on end po~nts had to be extended vertzcally for the computed water surface. 
warnlng - The oonveyance ratm (upstream conveyance d~vxded by downstream conveyance) la less 

than 0.7 or greater than 1.4. Thrs may lndlcate the need for additional cross sections. 
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CROSS SECTION RIVER: EME 
REACH: Reach 1 RS: 1 . 6 4 9  

INPUT 
D e s c r i p t i o n :  SR 587 B r i d g e ,  Upst ream F a c e  
8 Span B r i d g e  w i t h  R i p r a p  

P r o t e c t i o n  
Use  F i e l d  S u r v e y  D a t a  f o r  T h i s  C r o s s  S e c t i o n  
S t a t i o n  E l e v a t i o n  D a t a  num= 33 

st~a E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  

Mann ing ' s  n V a l u e s  num= 3 
S t a  n V a l  S t a  n V a l  S t a  n V a l  

4383.34 .04 4882.32 . 0 3  5122.16 .04 

Bank S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  Channel  R i g h t  Coe f f  C o n t r .  E x p a .  
4882 .32  5 1 2 2 . 1 6  47 .26  4 7 . 2 6  47.26 . 3  .5 

I n e f f e c t i v e  Flow num= 2 
S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4383.34 4882.32 1222 5 1 2 2 . 1 6  5386.74 1222 
L e f t  Levee  S t a t i o n =  4882.32 E l e v a t i o n =  1 2 1 6 . 9 8  
R i g h t  Levee  S t a t i o n =  5122 .16  E l e v a t i o n =  1217 .36  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  Head (ft) . . 
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  (ft/ft) 
Q T o t a l  (cfs) 
Top Width  ( f t l  
V e l  T o t a l  ( f t / a )  
Max C h l  Dpth  (ft)  
Conv. T o t a l  (cfs) 
L e n g t h  Wtd. (ft) 
Min Ch E l  (ft) 
Alpha  
F r o t n  L o s s  ( f t )  
C 6 E LO58 ( f t )  

P r o f i l e  #Design 

1215.80 E lemen t  
0 . 5 5  W t .  n-Val.  

1216.34 Reach Len.  ( f t l  
1212 .83  Flow Area  ( s q  f t )  

0 .001252  Area ( s q  f t )  
8700 .00  Flow (cfs) 

232.83 Top Width  ( f t )  
5 . 9 4  Avg. V e l .  ( f t / s )  
7 . 3 6  Hydr .  Depth  (ft) 

245906.3  c o n v .  (cfs) 
0 . 0 0  W e t t e d  P e r .  (ft) 

1208 .44  S h e a r  ( l b / s q  f t )  
1 . 0 0  s t r e a m  Power ( l b / f t  sl 

Cum Volume (acre-ft) 
Cum SA (acre*) 

L e f t  OB C h a e l  R i g h t  OB 
0 .030  

0 .00  0 , o o  0 .00  
1465 .80  

Warning - The  conveyance  r a t i o  ( u p s t r e a m  conveyanoe l v i d e d  b y  downst ream conveyance )  is l e a s  
than 0 . 7  o r  greater t h a n  1 . 4 .  T h i s  may i n d i c a t e  the n e e d  f o r  a d d i t i o n a l  o r o s s  s e c t i o n s .  

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  ( f t )  1 2 1 7 . 5 1  E lemen t  L e f t  OB Channe l  R i g h t  08 
V e l  Head ( f t )  0 . 6 3  Wt. n -Va l .  0 .030  
E.G. E l e v  ( f t )  1218.14 Reach Len.  ( f t )  0 . 0 0  0 . 0 0  0 . 0 0  
C r i t  W.S. ( f t )  1213 .71  Flow Area ( s q  f t )  1 8 7 2 . 6 6  
E.G. S l o p e  ( f t / f t )  0 .001083  Area  ( s q  ft) 931.70 1 8 7 2 . 6 6  221.06 
Q T o t a l  ( c f a )  11920 .00  Flow ( c f s )  11920 .00  
Top W i d t h  ( f t )  1003.40 Top Width  (ft) 498.98 239.84 2 6 4 . 5 8  
V e l  T o t a l  ( f t / s l  6 . 3 7  ~ v g .  vel. ( f t / e )  6 .37  
Max C h l  Dp th  ( f t )  9 .07  Hydr.  Depth  ( f t )  7 . 8 1  
Conv. T o t a l  ( c f s )  362198.0 Conv. ( c f s l  362198 .0  
Leng th  Wtd. ( f t )  0 . 0 0  W e t t e d  P e r .  ( f t )  242 .68  
Min Ch E l  ( f t )  @ -.a 

1208.44 S h e a r  ( l b / s q  f t )  0 .52  
1 . 0 0  S t r e a m  Power ( lb / f t  s l  3 .32  

F r c t n  Lose  ( f t )  0 .00  Cum Volume ( a c r e - f t )  1 . 1 2  324.37 1 3 . 8 2  
C 6 E L o s s  ( f t l  0 .17  Cum SA ( a c r e s )  0 . 9 4  4 9 . 3 3  7 . 8 1  
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Warning - The cross-section end points had to be extended vertically for the computed water surface. 
warning -  he velocity heed has changed by more than 0.5 ft (0.15 m). This may indicate the need 

for additional croas sections. 
Warning - The conveyanoe ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (it) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ftl 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (aq ft) 
Flow (cfe) 
Top Width lft) 
Avg. Vel. (ftls) 
Hydr. Depth lft) 
Conv. (cis) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft a)  
Cum Volume (acre-ft) 
cum SA (acres) 

Left OB Channel Right OB 
0 . 0 3 0  

Warning - The cross-section end points had to be extended vertically for the fomputed water surface. 
warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 

for additional froas aeotions. 
Warning - The conveyance ratio (upstream conveyance divided by downetream conveyance) ia lees 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

BRIDGE RIVER: EMF 
REACH: Reach 1 RS: 1.644 

INPUT 
Description: SR 587 8-Span Bridge 
Enlongated Piers with Semi-circular Ends 
Distance from Upstream XS = 0 
Dsck/Roadway Width = 47.26 
Weir Coefficient - - 2.6 
Bridge Deck/Roadway Skew = 
Upstream Deck/Roadway Coordinates 

n u =  50 
Sta Hr Cord Lo Cord Sta Hz Cord Lo Cord Sta HI Cord Lo Cord 

4383.34 1215 1215 4530.68 1215.86 1215 4584.99 1215.94 1215 
4655.78 1216.2 1215.2 4109.84 1216.49 1216 4762.54 1216.88 1216 
4818.51 1217.13 1216 4825.11 1217.2 1216 4873.91 1211.32 1216.2 
4888.22 1217.26 1214.53 4889.5 1217.26 1214.484889.501 1217.26 1214.48 
4890.86 1217.26 1215.47 4907.65 1217.29 1215.54 4912.28 1211.3 1215.55 
4915.8 1217.3 1215.56 4918.1 1217.31 1215.56 4918.57 1217.31 1215.56 
4932.2 1217.33 1215.61 4934.8 1217.33 1215.62 4937.64 1217.33 1215.63 
4948 11 1217.35 1215.64 4967.64 1217.38 1215.68 4918.13 1217.39 1215.11 

Upstream Bridge Cross Section Data 
Station Elevation Data num= 33 

Sta Elev St. Elev Sta Elev Sta Elev Sta Elev 
4383.34 1215 4502.42 1215.08 4525.84 1215 4601.96 1215.21 4622.04 1215.33 
4692.82 1215.9 4760.51 1216.45 4834.05 1216.3 4882.32 1216.98 4889.5 1214.48 
4899.46 1210.5 4912.93 1209.83 4914.9 1209.09 4926.33 1210 4942.95 1208.81 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4383.34 ,041 4882.32 .03 5122.16 .04 

Bank Sta: Left Right Coeff Contr. Expan. 
4882.32 5122.16 .3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4383.34 4882.32 1222 5122.16 5386.74 1222 
~ ~ 

Left Levee Station= 4882.32 Elevations 1216.98 
Right Levee Station= 5122.16 Elevation= 1217.36 

Downstream Deck/Roadway Coordinates 
num= 52 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord St. Hi Cord Lo Cord 

4383.34 1215 1214 4530.68 1215.86 1214 4584.99 1215.94 1215 

Downstream Bridoe Cross Section Data . ~~- ~ - -  ~~ 

Station Elevation Data num= 35 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

4382.54 1214.9 4390.09 1214.82 4449.37 1214.86 4469.38 1214.86 4543.29 1215.04 

Manning's n Values num= 3 
Sta n Val sta n Val Sta n Val 

4382.54 .04 4882.25 .03 5124.68 .04 

Bank Sta: Left Rlght Coeff Contr. Expan. 
4882.25 5124.68 .3 .5 

~neffective  low n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4382.54 4882.25 1220 5124.68 5384.94 1220 
Left Levee Statron= 4882.25 Elevation= 1216.77 
Rrght Levee StatLon= 5124.68 Elevation= 1217.36 

Upstream Embankment side slope - 0 horiz, to 1.0 vertical 
Downstream Embankment side slope = 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins = 
Energy head used in spillway design = 
Spillway height used in design = 
Weir crest shape = Broad Crested 
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Number o f  P i e r s  - 7 

P i e r  D a t a  
P i e r  S t a t i o n  Upstream= 4912.88 
Upstream n u =  5 

Width E l e v  Width E l e v  
1 . 5  1208 .83  1 . 5  1214.58 

Downstream n u =  5 
W i d t h  E l e v  Width E l e v  

1 . 5  1208 .52  1 . 5  1214 .6  

W i d t h  E l e v  Width E l e v  
2 .53  1214.58 2 .53  1215.21 

Width E l e v  
10 .45  1215.54 

W i d t h  E l e v  W i d t h  E l e v  
2 . 5 1  1214.6 2 .51  1215.22 

Width E l e v  
10 .45  1215.55 

P i e r  Da ta  
P i e r  S t a t i o n  Upsteeam= 4942.88 
Upstream num= 5 

Width E l e v  Width E l e v  
1 . 5  1207.87 1 . 5  1214.65 

Downetream n u =  5 
Width E l e v  Width E l e v  

1 . 5  1207.98 1 . 5  1214.65 

Width E l e v  Width E l e v  
2 .51214.651 2 . 5  1215.29 

Width E l e v  
10.47 1215 .63  

Width E l e v  Width E l e v  
2.541214.651 2.54 1215.3 

Width E l e v  
1 0 . 5 1  1215.63 

P i e r  Da ta  
P i e r  S t a t i o n  Upstream= 4972.89 
Upstream n u =  5 

Width E l e v  Width E l e v  
1 . 5  1207.44 1 . 5  1214.69 

Downstream n u =  5 
Width E l e v  Wldth E l e v  

1 . 5  1207.16 1 . 5  1214.74 

W i d t h  E l e v  W i d t h  E l e v  
2.521214.691 2.52 1215.35 

Width E l e v  
10 .49  1215 .68  

W i d t h  E l e v  Width E l e v  
2.51214.741 2 . 5  1215.37 

W i d t h  E l e v  
1 0 . 5  1215.69 

P i e r  D a t a  
P i e r  S t a t i o n  Upstream= 5002.82 Dounstream- 5002.64 
Upstream num= 5 

Width E l e v  Width E l e v  Width E l e v  Width E l e v  
1 . 5  1207.48 1 . 5  1214.75 2.541214.751 2.54 1215 .41  

Downstream n u =  5 
Width E l e v  Width E l e v  W i d t h  E l e v  W i d t h  E l e v  

1 . 5  1207.16 1 . 5  1214.73 2.521214.731 2.52 1215.4 

W i d t h  E l e v  
10 .48  1215.72 

Width E l e v  
1 0 . 5  1215.74 

P i e r  Da ta  
P l e r  S t a t i o n  Upstream= 5032.82 Downatream= 5032.6 
Upstream num= 5 

Width E l e v  Width E l e v  Width E l e v  W i d t h  E l e v  
1 . 5  1208.02 1 . 5  1214.81 2.521214.811 2.52 1215.45 

Downstream nun- 5  

W i d t h  E l e v  
10 .43  1215.77 

Width E l e v  Width E l e v  W i d t h  E l e v  Width E l e v  
1.5 1207.25 1 . 5  1214.81 2.491214.811 2.49 1215.45 

Width E l e v  
10 .45  1215.77 

P i e r  Da ta  
P i e r  S t a t i o n  Upstreams 5062.84 Downllteeam- 5062.63 
Upstream n u -  5  

Width E l e v  Width E l e v  Width E l e v  Width E l e v  
1 . 5  1 2 0 7 . 8  1 . 5  1214.81 2.491214.811 2.49 1215.45 

Downstream n u -  5  
Width E l e v  Width E l e v  Width E l e v  W i d t h  E l e v  

1 . 5  1207.92 1 . 5  1214.8 2.51214.801 2 . 5  1215 .43  

W i d t h  E l e v  
10 .46  1215.77 

Width E l e v  
10.42 1215.79 

P i e r  Data 
P i e r  S t a t i o n  Upstream- 5092.81 Downstream- 5092.62 
Upstream n u -  5 

Width E l e v  Width E l e v  Width E l e v  W i d t h  E l e v  
1 . 5  1208.09 1 . 5  1214.75 2.481214.751 2.48 1215.38 

Downstzeam n- 5 
Width E l e v  Width E l e v  W i d t h  E l e v  W i d t h  E l e v  

1 . 5  1207.58 1 . 5  1214.79 2.521214.791 2 .52  1215.44 

Width E l e v  
10.42 1215.78 

Width E l e v  
1 0 . 5  1215 .81  

Number o f  B r i d g e  C o e f f i o i e n t  S e t s  - 1 

LOW Flow Methods a n d  D a t a  
Energy 
Momentum Cd - 1 . 3 3  
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Y a r n e l l  KVal = . 9  
s e l e c t e d  Low Flow Methods = H l g h e s t  Ene rgy  Answer 

High Flow Method 
E n e r g y  O n l y  

A d d i t i o n a l  B r i d g e  P a r a m e t e r s  
Add F r i c t i o n  component t o  Momentum 
Do n o t  a d d  Weigh t  component t o  Momentum 
c l a s s  B flow c r i t i ca l  d e p t h  c o m p u t a t i o n s  u s e  c r i t ical  d e p t h  

i n s i d e  the b r i d g e  a t  the downstream e n d  
c r i t e r i a  t o  c h e c k  f a r  p r e s s u r e  f l o w  = Upstream w a t e r  s u r f a c e  

CROSS SECTION RIVER: EMF 
REACH: Reaoh 1 RS: 1 . 6 4  

INPUT 
~ e s o r i ~ t i a n :  SR 587 B r i d g e ,  Downstream F a c e  
8 Span B r i d g e  w i t h  R i p r a p  

P r o t e c t i o n  
Use  F i e l d  S u r v e y  D a t a  f o r  T h i s  C r o s s  S e c t i o n  
S t a t i o n  Elevation D a t a  num= 3 5  

S t a  E l e v  S t a  E l e v  ~ t a   lev S t a  E l e v  S t a  E l e v  
4382.54 1 2 1 4 . 9  4390.09 1 2 1 4 . 8 2  4449.37 1214 .86  4469.38 1 2 1 4 . 8 6  4543.29 1 2 1 5 . 0 ¶  
4560.14 1 2 1 5 . 1  4652.59 1 2 1 5 . 2 5  4710.53 1215.6  4761.16 1215.96 4836.34 1 2 1 6 . 7 6  

Mann ino ' a  n V a l u e s  num= 3 - * S t a  n V a l  S t a  n V a l  S t a  n V a l  
4382.54 . 0 4  4882.25 . 0 3  5124.68 ,041 

Bank S t a :  L e f t  R l g h t  L e n g t h s :  L e f t  Channel  R l g h t  Coeff C o n t r .  Expan.  
4882.25 5124 .68  500 .72  500 .72  500 .72  .3 . 5  

Ineffective Flow num= 2 
s ta  L sta R E l e v  S t a  L S t a  R E l e v  

4382.54 4882.25 1220 5124 .68  5384.94 1220 
L e f t  Levee  S t a t ~ o n =  4882 .25  Elevation= 1216 .77  
R ~ g h t  Levee  S t a t ~ o n =  5124 .68  Elevation= 1217 .36  

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T a t a l  ( c f s )  
Top Wid th  ( f t )  
Ve1 T o t a l  ( f t / s )  
Max c h l  ~ p t h  ( f t )  
Conv. T o t a l  ( c f s )  
Leng th  Wtd. ( i t )  
Mln Ch E l  ( f t )  
Alpha  
F r c t n  L o s s  ( f t )  
C b E L o s s  ( f t )  

E l emen t  
W t .  n -Val .  
Reach Len.  ( f t )  
Flow A r e a  ( s q  f t )  
Reea  ( s q  f t )  
Flow ( c f s )  
Top Width ( f t )  
Avg. Ve l .  ( f t / s )  
Hydr. Depth  ( f t l  
Conv. ( o f s )  
Wet t ed  Per. ( f t )  
S h e a r  (Ib/sq f t )  
S t r e a m  Power ( L b / f t  s) 
Cum Volume ( a c r e - f t l  
Cum SA ( a c r e s )  

L e f t  OB Channe l  Right OB 
o.  n2o 

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  l f t l  1216.60 E lemen t  L e f t  OB Channe l  Ricrht OB 
V e l  Head ( f t )  
E.G. E l e v  ( f t l  
C r l t  W . S .  ( f t )  

- 
0 . 7 5  W t .  n -Val .  0 .030  

1217.34 Reach Len.  ( f t )  500.72 500 .72  500 .72  
1 2 1 3 . 4 3  Flow A r e a  (sq f t )  1719 .09  

E.G. S l o p e  ( f t / f t )  0 .001438 Area (sq f t )  1719 .09  
Q T o t a l  ( c f s )  11920.00 Flow ( c f s )  11920 . O O  
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Top Width (ft) 
Val Total (ft/e) 
Max Chl Dpth lft) 
Conv. Total (ofel 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C b E Loss (ft) 

239.88 Top Width (ft) 239.88 
6.93 Avg. Vel. (ft/s) 6.93 
8 4 4  . Hydr. Depth (ft) 7.17 

314357.4 Conv. (cfs) 314357.4 
500.72 Wetted Per. (ft) 242.34 
1208.16 Shear (lb/sq ft) 0.64 

1.00 Stream Power (lb/ft 81 4.42 
0.56 Cum Vol- (acre-ft) 1.12 322.87 13.82 
0.05 Cum SA (acreel 0.94 49.33 7.81 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ftl 
E.G. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope (ft/ftl 
Q Total (ofs) 
Top Width (ftl 
Vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Lenoth Wtd. (ft) 

Alpha 
rrctn Loss (ft) 
C & E LOSS (ft) 

1217.49 Element Left OB Channel I 
1.03 Wt. n-Val. 0.030 

1218.52 Reach Len. (ftl 500.72 500.72 
1214.39 Flow Area (aq ft) 1935.37 

0.001721 Area (sq ft) 996.93 1935.37 
15770.00 Flow (cfsl 15770.00 
1002.40 Top Width (ft) 499.71 242.43 

8.15 ~ v g .  vel. (ft/s) 8.15 
9.33 Hydr. Depth (ft) 7.98 

380158.1 Conv. (of=) 380158.1 
500.72 Wetted Per. (ft) 245.06 
1208.16 Shear (lb/eq ft) 0.85 

1.00 stream Power (Ib/ft s) 6.91 
0.65 Cum Vol- (acre-ft) 161.69 386.12 
0.10 Cum SA (acres1 61.23 50.87 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 1.545 

INPUT 
Description: SR 587 Bridge Downstream Ineffective Areas 
Station Elevation Data num= 56 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values n u -  3 
Sta n Val Sta n Val Sta n Val 

4457.76 .04 4869.74 ,025 5127.77 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4869.74 5127.77 365.97 365.97 365.97 .3 .5 - - ~ - ~  

Ineffective Flow n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4457.76 4757 1218 5250 5457.76 1218 
Left Levee Station- 4869.74 Elevation- 1216.56 
Right Levee Station= 5140.82 Elevation- 1215.84 
Blooked Obstmctione n u =  2 

Sta L Sta R Elev Sta L Sta R Elev 
4457.76 4853 1215.6 5141 5457.76 1214.8 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1214.76 Element Left OB Channel Right OB 
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Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Lose (ft) 

Wt. n-Val. 0.025 
Reach Len. (ft) 365.97 365.97 365.97 
Flow Area (sq ft) 1477.34 
Area (sq ft) 1477.34 
Flow (cfs) 8700 .OO 
Top Width (ft) 239.20 
Avg. Vel. (ft/s) 5.89 
Hydr. Depth (ft) 6.18 
Conv. (cfs) 294119.8 
Wetted Per. (ft) 240.99 
Shear (lb/sq ft) 0.33 
Stream Power (lb/ft s) 1.97 
Cum Volume (acre-ft) 0.02 245.38 
Cum SA (acres) 0.09 44.10 

CROSS SECTION OUTPUT Profile #Rlture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 

Element Left 08 Channel 
Wt. n-Val. 0.025 
Reach Len. (ft) 365.97 365.97 
Flow Area (sq ft) 1805.56 
Area (sq ft) 1805.56 
Flow (cfs) 11745.06 
Top Wldth (ft) 256.67 
Avg. Vel. (ft/s) 6.50 
Hydr. Depth (ft) 7.03 
Conv. (cfaj 391833.1 
Wetted Per. (ft) 258.80 
Shear (lb/sq ft) 0.39 
stream Power (lb/ft s) 2.55 
Cum volume (acre-ft) 1.12 302.62 

C 6 E Loss (ft) 0.08 Cum SA (acres) 0.94 46.48 5.92 

Warnlng - The cross-section end polnts had to be extended vertLcally for the computed water surface 
CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Profile #Existing 

1216.94 Element 
0.83 Wt. n-Val. 

1217.77 Reach Len. (ft) 
1213.63 Flow Area (sq ft) 

0.001023 Area (sq it) 
15770.00 Flow (cfs) 
1000.00 Top W ~ d t h  (ft) 

6.55 Avg. Vel. (ft/s) 
10.31 Hydr. Depth (ft) 

492971.8 Conv. (cfs) 
365.97 Wetted Per. (ft) 

1206.63 Shear (lb/sq ft) 
1.25 Stream Power (lb/ft s) 
0.40 Cum Volume (acre-f t) 
0 .Ol Cum SA (acres) 

Left 08 
0.040 

Right 08 
0.040 

365.97 
246.47 
690.37 
467.07 
329.99 

Warning - The cross-section end paints had to be extended vertically for the computed water surface 
CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 1.476 

INPUT 
Description: SR 587 Bridge Downstream Ineffective Areas 
Station Elevation Data num= 61 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4465.89 1213.6 4469.22 1213.5 4475.48 1212.82 4487.11 1212.24 4496.34 1211.34 
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Manning's n Values  numm 3 
S t a  n Val S t a  n Val  S t a  n Val  

4465.89 .04 4877.31 ,025  5141.33 .04 

Bank S t a :  L e f t  R i g h t  Lengths :  L e f t  Channel R i g h t  Coeff Cont r .  Expan 
4877.31 5141.33 446 457.96 472 .I . 3  

I n e f f e c t i v e  Flow num= 2 
S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4465.89 4666 1218 5341 5465.89 1218 
L e f t  Levee S t a t i o n =  4877.31 E l e v a t i o n =  1215.7 
R i g h t  Levee S t a t i o n =  5141.33 Eleva t ion-  1215.41 
Blocked O b s t r u c t i o n s  nun= 2 

S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  
4465.89 4850 1214.7 5141.5 5465.89 1214.4 

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
Vel  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width ( f t )  
Vel  T o t a l  ( f t / s )  
Max Chl Dpth ( f t )  
Conv. T o t a l  ( c f s )  
Length Wtd. ( f t )  
Min c h  ~l ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
C s E Loss ( f t )  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
Val  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S lope  ( f t / f t )  
Q T o t a l  (cfs) 
Top Width ( f t )  
Vel  T o t a l  ( f t / s )  
Max Chl Dpth ( f t )  
Conv. T o t a l  ( c f a )  
Length wtd .  ( f t )  
Min Ch ~l ( f t )  
Alpha 
F r c t n  Loss ( f t )  
C & E Loss ( f t )  

P r o f i l e  (Design 

Element 
W t .  n-Val. 
Reach Len. (f t )  
 low ~ r e a  (aq  f t )  
Area ( s q  f t )  
Plow ( c f s )  
Top Width ( f t )  
Avg. Vel .  ( f t /s)  
Hydr. Depth ( f t )  
Conv. ( c f s )  
Wetted P e r .  ( f t )  
Shear  ( l b / s q  f t )  
s t r e a m  Power ( l b / f t  6 )  

Cum Volume ( a c r e - f t )  
Cum SA ( a c r e a )  

L e f t  OB Channel R i g h t  08 
0.025 

446.00 457.96 472 .OO 

P r o f i l e  #Future  

1215.32 Element L e f t  OB Channel R i g h t  OB 
0.92 W t .  n-Val. 0.025 

1216.24 Reach Len. ( f t )  446.00 457.96 472.00 
1212.90 Flow Area ( s q  f t )  1551.48 

0.001475 Area (eq  f t )  1551.48 
11920.00 Flow (c fa )  11920.00 

249.56 Top Width ( f t )  249.56 
7.68 Avg. V e l .  ( f t / s )  7 . 6 8  
8.67 Hydr. Depth (ft) 6.22 

310392.3 Conv. ( c f s )  310392.3 
457.96 Wetted P e r .  (ft) 251.23 

1206.65 Shear  ( l b / e q  ft) 0.57 
1 .00  Stream Power ( lb/f t  s) 4.37 
0.75 Cum Volume ( a c r e - f t )  1 . 1 2  288 .51  9.75 
0.02 Cum SA ( a c r e a )  0 .94  44.35 4.53 

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  1216.55 Element L e f t  08 Channel R i g h t  08 
Vel  Head ( f t )  0.80 W t .  n-Val. 0.040 0.025 0 .040  
E.G. E l e v  ( f t )  1217.35 Reach Len. ( f t )  446.00 457.96 472 .OO 
C r i t  W.S. ( f t )  1213.88 Flow Area ( s q  f t )  368.77 1874 .75  427.33 
E.G. S lope  ( f t / f t )  0.001196 Area (sq f t )  738.31 1874.75 695.42 
Q T o t a l  ( C f 8 )  15770.00 Flow ( c ~ s )  686.41 14172.58 911.01 
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Top Width (ft) 1000.00 Top Wldth (ft) 411.42 264.02 324.56 
vel Total (ft/s) 5.90 Avg. Vel. (ft/s) 1.86 7.56 2.13 
Max Chl D p t h  (ft) 9.90 Hydr. Depth (ft) 1.75 7.10 2.14 
Conv. Total (cfs) 456061.3 Conv. (cfs) 19850.7 409864.7 26345.9 
Lenoth Wtd. (ft) 458.09 Wetted Per. (ft) 211.41 265.76 199.86 
 in-ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Lo88 (St) 

1206.65 Shear (lb/sq ft) 0.13 0.53 0.16 
1.49 Stream Power (Ib/ft s) 0.24 3.98 0.34 
0.52 Cum Volume (acre-ft) 147.54 346.97 162.21 
0.08 Cum SA (acres) 52.53 45.80 49.87 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 1.389 

INPUT 
Description: Loose Riprap Channel From Sections 1.389 to 1.142 
sR 587 Bridge 

Downstream Ineffective Areas 
Station Elevation Data num= 51 

s t a  ~ l a v  Sta Elev Sta Elev Sta  lev Sta Elev 

5378.2 1211.5 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4378.2 ,041 4878.84 .03 5127.89 .04 

Bank Sta Left Rlght Lengths: Left Channel Rlght Coeff Contr. Expan. 
4878.84 5127.89 344 436.27 522 .I .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev 

4378.2 4557 1217 
Left Levee Statron= 4863 35 Elevation= 1214.92 
~ m h t  ~ e v e e  Station= 5127.89 Elevation= 1214.8 - 
Blocked Obstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
4378.2 4863 1213.9 5143 5378.2 1213.8 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ftl 

Element 
wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (aore-ft) 
Cum SA (acres) 

Profile #Future 

Left OB Channel Right OB 
0.030 

344.00 436.27 522.00 
1311.44 
1311.44 

EAST MARICOPA FLOODWAY PAGE 73 HNTB CORPORATION 
CAPACITY ASSESSMENT (FCD 97-06) 1-12-99 
REACH l 



W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfa) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power llb/ft 8 )  

Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Fectn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
FLOW Area (sq ft) 
Area (aq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/f t 8 )  

Cum Volume (acre-f t) 
Cum SA (acres) 

Left 08 Channel Right OB 
0.030 

344.00 436.27 522.00 
1613.25 
1613.25 

11920 .OO 
248.13 
7.39 
6.50 

Left OB 
0.040 

344.00 

Channel 
0.030 

436.27 

Right 08 
0.040 

522.00 
587.60 
587.60 
1249.23 
250.31 
2.13 
2.35 

38290.4 
252.92 
0.15 
0.33 

155.26 
46.76 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 1.306 

INPUT 
Description: 
Station Elevation Data num= 65 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4413.07 1211.6 4416.02 1211.65 4427.55 1212.56 4453.15 1211.67 4474.7 1211.3 
4497.06 1211.2 4502.58 1211.36 4528.98 1211.08 4539.63 1211.07 4555.59 1211.12 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4413.07 .04 4888.93 .03 5138.12 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4888.93 5138.12 308 316.52 328 .I .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4413.07 4888.93 1217 5138.12 5413.07 1217 
Left Levee Stations 4888.93 Elevation= 1214.58 
Right Levee Station= 5138.12 Elevation= 1214.41 
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m 
CROSS SECTION OUTPUT P r o f l l e  #Des=gn  

W.S.  E l e v  ( f t )  
V e l  Head  ( f t )  
E . G .  E l e v  ( f t )  
crit W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  ( c f s )  
L e n g t h  W t d .  ( f t )  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  LOSS ( f t )  
C 6 E L o s s  ( f t )  

E l e m e n t  
Wt. n - V a l .  
R e a c h  L e n .  ( f t )  
  low Area ( s q  f t )  
Ares ( s q  f t )  
F l o w  ( ~ f s l  
T o p  W i d t h  ( f t )  
Avg .  ve1. ( f t / s )  
Hydr .  D e p t h  ( f t )  
Conv.  ( c f s )  
Wetted P e r .  ( f t )  
s h e a r  ( l b / s q  f t )  
S t r e a m  Power ( l b / f t  s) 
Cum Volume ( a c r e - £  t) 
Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  ( f t )  
V e l  Head  ( f t )  
E . G .  E l e v  ( f t )  
C r l t  W.S. ( f t l  
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W l d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  (ft) 
Conv.  T o t a l  (cfs) 
L e n g t h  W t d .  l f t )  
M m  Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C 6 E L o s e  ( f t )  

E l e m e n t  
Wt.  n - V a l .  
R e a c h  L e n .  ( f t )  
  low Area ( s q  f t )  
Area ( s q  f t l  
F l o w  ( c f e )  
T o p  W l d t h  ( f t )  
Avg.  V e l .  ( f t / s )  
Hydr .  D e p t h  ( f t )  
c o n v .  ( o f = )  
W e t t e d  P e r .  ( f t )  
S h e a r  (lb/sq f t )  
s t r e a m  Power  ( l b / f t  s) 
cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

L e f t  OB C h a n n e l  R i g h t  08 
0 . 0 3 0  

L e f t  OB C h a n n e l  R i g h t  OB 
0 . 0 3 0  

CROSS SECTION OUTPUT P r o f i l e  # E x i e t ~ n g  

W.S. E l e v  ( f t l  
V e l  Head ( f t l  
E.G. E l e v  ( f t )  
c r i t  w . s .  ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  ( c f s )  
L e n g t h  W t d .  ( f t )  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ('it) 
C 6 E LOSS ( f t )  

E l e m e n t  
W t .  n - V a l .  
R e a c h  L e n .  ( f t )  
F l o w  Area (sg f t )  
Area (sq f t )  
F l o w  ( c f s )  
Top  W i d t h  ( f t )  
Avg.  V e l .  ( f t / s )  
Hydr .  D e p t h  ( f t )  
Conv .  (cfs) 
W e t t e d  P e r .  ( f t )  
s h e a r  ( l b / s q  f t )  
S t r e a m  Power  ( l b / f t  s) 
Cum Volume (acre-ft) 
Cum SA ( a c r e s )  

L e f t  OB C h a n n e l  R i g h t  OB 
0 . 0 3 0  

W a r n i n g  - T h e  c r o s s - s e c t i o n  e n d  p o i n t s  h a d  t o  be e x t e n d e d  v e r t i c a l l y  f o r  the c o m p u t e d  w a t e r  s u r f a c e  

CROSS SECTION RIVER: EMF 
REACH: R e a c h  1 RS: 1 . 2 4 6  

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  n u =  5 5  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4 3 7 2 . 2  1 2 0 9 . 4  4 3 8 2 . 8 3  1 2 0 9 . 2 8  4 3 9 4 . 7 5  1 2 0 9 . 5 2  4 4 1 6 . 5  1 2 1 0 . 3 9  4 4 3 5 . 5 2  1 2 1 0 . 7 8  

4 4 6 4 . 8 7  1 2 1 2 . 3  4 4 9 1 . 4 5  1 2 1 2 . 9 6  4 5 2 7 . 6 8  1 2 1 2 . 8 3  4 5 3 7 . 7 4  1 2 1 2 . 4 4  4 5 6 1 . 2 6  1 2 1 1 . 7 3  
4 5 7 2 . 2 1  1 2 1 1 . 4  4 5 8 9 . 1 3  1 2 1 1 . 5 4  4 6 0 2 . 7 4  1 2 1 1 . 5 7  4 6 0 7 . 5 6  1 2 1 1 . 3 6  4 6 1 8 . 3 5  1 2 1 1 . 7 6  
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Manning ' s  n V a l u e s  n u =  3 
S t a  n V a l  S t a  n V a l  S t a  n V a l  

4372 .2  .04 4888.2  . 03  5139.48 . 04  

Bank s t a :  L e f t  R i g h t  L e n g t h s :  L e f t  Channel  R i g h t  Coe f f  C o n t r .  Expan. 
4888.2  5139 .48  390 319 .39  260 .1 .3 

I n e f f e c t i v e  Flow num= 2 
S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4372.2  4888.2  1216 5139.48 5372.2  1216 
 eft ~ e v e e  S t a t ~ o n =  4888.2  E l e v a t i o n =  1213 .84  
~ i g h t  ~ e v e e  S t a t i o n -  5139.48 E l e v a t i o n -  1214 .19  

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  (ft) 
C r i t  W.S. ( f t )  
E .G .  S l o p e  (ft/ft) 
Q T o t a l  (cfs) 
Top Width  ( f t l  
vel ~ d t a l  ( f t / s )  
Max C h l  Dp th  (ft) 
Conv. T o t a l  ( o f s )  
L e n g t h  Wtd. (ft) 
Min Ch E l  ( f t )  
A lpha  
F r c t n  Loas  ( f t )  
C 6 E LOPS ( f t )  

1212 .06  E lemen t  
0 . 6 3  Wt. n-Val. 

1212 .69  Reach Len.  ( f t )  
1 2 0 9 . 6 1  Flow Area ( s q  f t )  

0 .001626  Area (eq f t )  
8700.00   low ( c f s )  

238.27 Top Width ( f t )  
6 .37 Avg. V e l .  ( f t / s )  
6 . 7 1  Hydr. Dep th  ( f t )  

2 1 5 7 8 6 . 1  Conv. ( o f s )  
319.39 W e t t e d  P e r .  ( f t )  

1205 .35  S h e a r  ( l b / a q  f t )  
1 . 0 0  S t r e a m  Power i l b / f t  a )  
0 .54  Cum Volume ( a c r e - f  t) 
0 . 0 0  Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( C f s )  

Top Wid th  (it) 
V e l  T o t a l  ( f t / s )  
Mar C h l  Dp th  ( f t )  
Conv. T o t a l  (cfs) 
L e n g t h  W t d .  ( i t )  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  Losa ( f t )  
C 6 E L o s s  ( f t )  

CROSS SECTION OUTPUT 

W. s. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  (ft) 
C r i t  W.S. (ft) 
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top Wid th  (ft) 
V e l  T o t a l  ( f t / s )  
Max C h l  Dp th  (ft)  

Elemen t  
w t ,  n - v s l .  
Reach Len. ( f t )  
Flow A r e a  ( s q  f t )  
A r e a  ( a q  f t )  
Flow ( c f s )  
Top Width ( f t )  
Avg. ve1. ( f t / s )  
Hydr .  Depth  ( f t )  
Conv. (cfs) 
Wet t ed  P e r .  ( f t )  
S h e a r  ( l b / a q  f t )  
s t r e a m  Power (Ib/ft  s l  
Cum Volume (acre-ft) 
Cum SA ( a c r e s )  

P r o f i l e  # E x i s t i n g  

L e f t  

390  

08 Channe l  R i g h t  0 8  
0 . 0 3 0  

. O O  319 .39  260.00 
1 3 6 6 . 8 2  

L e f t  08 Channe l  R i g h t  08 
0 . 0 3 0  

3 9 0 . 0 0  319 .39  2 6 0 . 0 0  
1667 .53  
1667 .53  

11920.00 
246.42 

7 . 1 5  
6 .77  

293663.6  
248 .73  

0 . 6 9  
4 . 9 3  

1 . 1 2  2 4 3 . 7 9  9 . 7 5  
0 .94  37 .48  4 . 5 3  

1 2 1 4 . 5 7  E lemen t  L e f t  08 
0 . 9 8  W t .  n-Val.  

1 2 1 5 . 5 5  Reach Len. ( f t )  390 .00  
1211 .44  Flow A r e a  ( a q  f t )  

0 .001663 A r e a  ( s q  f t )  1563 .37  
15770 .00  FLOW ( c f s l  

1000 .00  Top Width  ( I t )  516 .00  
7 . 9 5  Avg. V e l .  ( f t / s )  
9 . 2 2  Hvdr .  Dep th  ( f t )  
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Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Lenoth Wtd. ift) 
~ i n - c h  El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

11920.00 Flow (cfe) 
247.73 Top Width (ft) 
7.27 Avg. Vel. (ft/s) 
7.83 Hydr. Depth (ft) 

284592.0 Conv. (cfs) 
229.55 Wetted Per. (ft) 
1204.90 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0 41 Cum Vol- (acre-ft) 
0.00 cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C 6 E Loss (ft) 

1213.99 Element 
1.01 Wt. n-Val. 

1215.00 Reach Len. (ft) 
1211.00 Flow Area (sq ft) 
0.001740 Area (aq ft) 
15770.00 Flow (cfs) 
1000.00 Top Width (ft) 

8.06 Avg. Vel. (ftls) 
9.09 Hydr. Depth (ft) 

378037.3 Conv. (cia) 
229.55 Wetted Per. (ft) 
1204.90 Shear (lb/aq ft) 

1.00 stream Power (Ib/ft s) 
0.41 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

Left OB Channel Right OB 
0.030 

288.00 229.55 188.00 
1955.54 

Warning - The crase-seotion end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 1.142 

INPUT 
Description: 
Station Elevation Data num= 54 

Sta Elev Sta Elev Sta Elev 
4392.46 1212.3 4409.79 1211.61 4423.75 1211.46 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4392.46 .04 4874.25 .03 5125.33 .04 

Sta Elev Sta 
4436.88 1211.51 4442.62 
4498.23 1211.88 4529.1 
4605.59 1211.63 4617.01 
4686.88 1210.07 4764.99 
4847.17 1210.75 4859.39 
4951.15 1205.38 4961.1 
5016.2 1205 5043.3 
5108.25 1207.25 5125.33 
5163.71 1209.56 5186.88 
5274.68 1209.88 5289.56 
5392.46 1210.89 

Elev 
1211.42 
1210.58 
1210.86 
1210.04 
1212.46 
1205.32 
1204.83 
1213.08 
1210.12 
1210.59 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4874.25 5125.33 357.97 357.97 357.97 .1 

Ineffective Flow num- 2 
Sta L Sta R Elev Sta L Sta R Elev 

4392.46 4874.25 1215 5125.33 5392.46 1215 
Left Levee Station= 4874.25 Elevation= 1213.3 
Right Levee Station= 5125.33 Elevation- 1213.08 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1211.07 Element Left OB Channel Rlght OB 
Vel Head (ft) 0.67 Wt. n-Val. 0.030 
E.G. Elev (ft) 1211.74 Reach Len. (ft) 357.97 357.97 357.97 
Crlt W.S. (ft) 1208.85 Flow Area (aq ft) 1323.75 

a 
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E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c i s )  
Top Wid th  (ft) 
V e l  T o t a l  ( f t / ~ )  
Max C h l  Dpth  ( f t l  
Conv. T o t a l  (cfs) 
Leng th  Wtd. (ft) 
Min Ch E l  ( f t )  
A lpha  
F r c t n  Loss  ( f t )  
C 6 E Loss  ( f t )  

CROSS SECTION OUTPUT 

W.S. E l e v  (ft)  
V e l  Head (ft)  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t l  
Q T o t a l  (cfs)  
Top Width  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dp th  (ft) 
Conv. T o t a l  (cis) 
L e n g t h  Wtd. (f t)  
Min Ch E l  ( f t )  
A lpha  
F r c t n  Loss  (ft)  
C 6 E LOSS (ft)  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  Head (ft) 
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  (ft /ft)  
Q T o t a l  ( o f s )  
Top Width  ( f t l  
V s l  T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  ( o f = )  
Leng th  Wtd. ( f t )  
Mln Ch E l  ( f t )  
A lpha  
F r c t n  L o s s  ( f t l  
C b E L o s s  ( f t l  

0 .001812 A r e a  ( s q  f t l  1323 .15  
8100 .00  Flow ( c f s )  8100.00 

238.64 Top Width  ( f t )  238.64 
6 . 5 1  Avg. V e l .  ( f t / s )  6 .57  
6 . 5 2  Hydr. Dep th  (ft) 5.55 

204408.0 Conv. (cfs) 204408.0  
357 .97  W e t t e d  P e r .  ( f t )  240 .48  

1204 .55  Shear. ( l b / s q  f t )  0 .62  
1 . 0 0  S t r e a m  Power ( l b / f t  s) 4.09 
0 . 5 4  Cum Volume ( a c r e - f t l  0 . 0 2  180 .59  
0 . 0 0  cum SA (acres) 0 . 0 9  32 .52  

P r o f i l e  f h l t u r e  

1 2 1 2 . 3 1  E lemen t  
0 .84  W t .  n-Val.  

1213.14 Reach Len.  ( f t l  
1 2 0 9 . 1 1  Flow Area  ( s q  f t )  

0 .001192 Area ( s q  f t )  
11920.00 Flow ( c f s )  

245 .91  Top W i d t h  ( f t )  
7 .34  Avg. V e l .  ( f t /s)  
7 . 1 6  Hydr. Depth  (ft) 

281608.0  Conv. (cfs) 
357.91 Wet t ed  P e r .  (ft) 

1204 .55  S h e a r  (lb/sq f t l  
1 .00  S t r e a m  Power ( lb/f t  s l  
0 .54  Cum Volume ( a c r e - f t l  
0 . 0 1  cum sA (acres) 

P r o f i l e  # E x i s t i n g  

E lemen t  
W t .  n-Val.  
Reach Len.  (ft) 
Flow A r e a  ( s q  f t l  
Area  ( s q  f t )  
Flow (cfs) 
Top Width  ( f t l  
Avg. V e l .  ( f t / s )  
Hydr .  Dep th  (ft)  
c o n v .  (cfs) 
W e t t e d  P e r .  ( f t )  
S h e a r  ( l b / s q  f t )  
S t r e a m  Power ( l b / f t  s) 
Cum Volume (acre-ft) 
Cum SA ( a c r e s )  

L e f t  OB Channe l  R i g h t  OB 
0 . 0 3 0  

351.97 351 .91  3 5 7 . 9 1  

L e f t  OB Channe l  R i g h t  OH 
0 .030  

357 .91  351 .91  357.97 

Warning - The cross-section e n d  p o i n t s  h a d  t o  be e x t e n d e d  v e r t i c a l l y  f o r  the computed w a t e r  s u r f a c e  

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 1 .014  

INPUT 
D e s c r i o t i o n :  - --  .-- 
S t a t i o n  E l e v a t i o n  D a t a  num= 62 

S t a  E l e v  S t a  E l e v  S t a  E l e v  s t a  E l e v  S t a  E l e v  
4391 .12  1 2 1 1 . 4  4411 .59  1210 .84  4438.64 1210.48 4446 .13  1210 .45  4486.8  1210 .8  
4522 .93  1 2 1 0 . 5  4536 .81  1210 .47  4553 .68  1210 .13  4514.96 1209 .81  4600 .1  1209 .66  

5135 .39  1212  5146 .88  1 2 1 2 . 6 3  5149 .51  1211 .52  5160.68 1209 .85  5202 .13  1210.14 
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Manning's n Values  num= 3 
S t a  n Val  S t a  n Val  S t a  n Val  

4391.12 .04 4871.72 ,025 5146.88 .04 

Bank s t a :  L e f t  R i g h t  Lengths:  L e f t  Channel R i g h t  Caeff  Cont r .  Expan. 
4871.72 5146.88 342.08 342.08 342.08 .1 . 3  

I n e f f e c t i v e  Flow num= 2 
S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4391.12 4871.72 1214 5146.88 5391.12 1214 
L e f t  Levee S t a t i o n =  4871.72 Eleva t ion-  1212.2 
~ i g h t  Levee S t a t i o n =  5146.88 Eleva t ion=  1212.63 

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
Ve l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  l c f s )  
Top Width ( f t )  
vel T o t a l  ( f t /s)  
Max Chl  Dpth (ft)  
Conv. T o t a l  ( c f s )  
Length W t d .  ( f t )  
Min Ch E l  (ft)  
Alpha 
F r c t n  Loss  ( f t )  
C & E Loss  ( f t )  

CROSS SECTION OUTPUT 

W.S .  E l e v  ( f t )  
Ve l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. (ft) 
E.G. S lope  ( f t / f t )  
Q T o t a l  (cfs) 
Top Width ( f t )  
Ve l  T o t a l  ( f t /s)  
Max Chl  Dpth ( f t )  
Conv. T o t a l  (cfs) 
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
C & E Loss ( f t )  

P r o f i l e  #Design 

1210.53 Element 
0 . 6 6  W t .  n-Val.  

1211.19 Reach Len. (ft) 
1208.37 Flow Area (aq  ft) 

0.001288 Area ( s q  f t )  
8700.00 Flow ( o f = )  

246.44 Top Width ( f t )  
6 .54 Avg. Vel .  ( f t /s)  
7.64 By&. Depth ( i t )  

242395.9 Conv. (cis) 
342.08 Wetted Per .  ( f t )  

1202.89 Shear  ( l b / s q  f t )  
1 . 0 0  s t r e a m  Power ( l b / f t  8 )  

0 . 5 1  Cum Volume ( a c r e - f t )  
0 .00 Cum SA ( a c r e s )  

L e f t  08 Channel R i g h t  OB 
0.025 

342.08 342.08 342.08 

P r o f i l e  XRlture 

1211.79 Element L e f t  OB Channel R i g h t  OB 
0 . 8 1  W t .  n-Val. 0 .025  

1212.60 Reach Len. ( f t )  342.08 342.08 342.08 
1209.20 Flow Area (aq  f t )  1648.90 

0.001276 Area ( s q  f t )  1648.90 
11920.00 Flow ( c f a )  11920 . O O  

260.58 Top Width ( f t )  260.58 
7 .23  A g .  V e l .  ( f t / s )  7 .23  
8.90 Hydr. Depth (ft) 6.33 

333741.3 Conv. (cfs) 333741.3 
342.08 Wetted P e r .  ( f t )  262.39 

1202.89 Shear  (lb/sq f t )  0 . 5 0  
1 .00  s t r e a m  Power ( l b / f t  s )  3 . 6 2  
0 .51  Cum volume (acre-£ t) 1.12 209.62 9 . 7 5  
0.00 Cum SA (acres) 0.94 32 .29  4 . 5 3  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  1213.08 Element L s f t  OB Channel R i g h t  OB 
Vel  Head ( f t )  0.97 W t .  n-Val.  0 .025  
E . G .  E l e v  ( f t )  1214.04 Reach Len. ( f t )  342.08 342.08 342.08 
C r i t  W.S. ( f t )  1210.11 Flow Area (sq f t )  1996.86 
E.G. S lope  ( f t / f t )  0.001268 Area (sq it) 1395.43 1996 .86  888.25 
Q T o t a l  ( c f s )  15770.00 Flow ( c f a )  15770.00 
Top Width ( f t )  1000.00 Top W i d t h  ( f t )  480.60 275.16 244.24 
Vel  T o t a l  ( f t / s )  7.90 Avg. V e l .  ( f t / s )  7 . 9 0  
Max Chl Dpth ( f t )  1 0 . 1 9  Hydr. Depth ( f t )  7 .26  
Conv. T o t a l  ( o f s )  442849.8 Conv. (cfs) 442049.8 
Length W t d .  ( f t )  342.08 Wetted P e r .  ( f t )  277.06 
Min Ch E l  ( f t )  1202.89 Shear  (lb/sq f t )  0 . 5 7  
Alpha 1 .00  Stream Power ( l b / f t  s) 4 . 5 1  
r r o t n  LOSS ( f t )  0 . 5 1  Cum Volvme ( a c r e - f t )  76.92 251.76 1 2 5 . 2 6  
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a C 6 E Loss (ft) 0.00 cum SA ( a c r e s )  

Warning - The c r o s s - s e c t i o n  end  p o i n t s  had t o  be extended v e r t i c a l l y  f o r  t h e  computed w a t e r  s u r f a c e .  

CROSS SECTION RIVER: EMF 
m C H :  Reach 1 RS: 1 . 0 1  

INPUT 
D e s c r i p t i o n :  Loose Riprap  Channel From S e c t i o n s  1.010 t o  0 .750 
S t a t i o n  E l e v a t i o n  Data  num= 65 

S t a  E l e v  S t a  E l s v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4391.04 1207.8 4403.42 1207.92 4409.87 1207.81 4430.52 1207.93 4436.72 1207.69 

Manning's n Values  num= 3 
S t a  n Val  S t a  n Val  S t a  n Val  

4391.04 .04 4861.05 .03 5124.85 ,011 

eank s t a :  L e f t  ~ i g h t  Lengths :  L e f t  Channel R i g h t  Coeff Contr .  
4861.05 5124.85 210 488.57 664 .1 

I n e f f e c t i v e  Flow n m =  2 
S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4391.04 4861.05 , 1213 5124.85 5391.04 1213 
L e f t  Levee S t a t i o n =  4861.05 Eleva t ion=  1211 .7  
R i g h t  Levee S t a t i o n =  5124.85 Eleva t ion=  1211.44 

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  l f t )  
Vel  Head ( f t )  
E.G. E l e v  (ft) 
C r i t  W.S. ( f t )  
E.G. S lope  (ft /f t)  
Q T o t a l  ( c f s )  
Top W i d t h  ( f t )  
vel T o t a l  ( f t / s )  
Max Chl  Dpth ( f t )  
conv.  T o t a l  ( c f s )  
Length Wtd. (ft) 
Min Ch E l  (ft) 
Alpha 
F r c t n  Loss  ( f t )  
C & E Loss (ft) 

Element 
W t .  n-Val. 
Reach Len. ( f t )  
Flow Area ( s q  f t )  
Area (aq  f t )  
Flow ( ~ f s )  
Top Width l f t )  
AVg. VB1. (ft /s) 
By&. Depth i f t )  
conv. (cfs) 
Wetted P e r .  ( f t )  
s h e a r  ( l b / a q  f t )  
Stream Power ( l b / f t  s )  
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

L e f t  08 C h m e l  R l g h t  08 
0 .030  

270.00 488.57 664.00 
1339.68 
1339.68 
8700.00 

240.61 
6.49 
5.57 

207658.8 
241.98 

0 . 6 1  
3.94 

0.02 159 .19  
0.09 28.61 

CROSS SECTION OUTPUT P r o f i l e  #Future  

W.S. E l e v  ( f t )  
Ve l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S lope  ( f t / f t )  
Q T o t a l  (Cfs) 
TOD Width ( f t )  
vei T o t a l  ( f t / s )  
Max Chl Dpth ( f t )  
Conv. T o t a l  ( c f s )  
Length Wtd. ( f t )  

1211.27 Element L e f t  08 Channel R i g h t  08 
0 . 8 1  W t .  n-Val. 0.030 

1212.08 Reach Len. ( i t )  270.00 488.57 664.00 
1208.58 Flow Area (sq f t )  1647.63 

0.001800 Area ( s q  f t )  1647.63 
11920.00 Flow (cfs) 11920.00 

256.34 Top Width ( f t )  256.34 
7 .23  Avg. Ve l .  ( f t / s )  7 .23 
8 . 3 3  Hy&. Depth ( f t l  6 . 4 3  

280930.5 Conv. ( c f s )  280930.5 
488.57 Wetted P e r .  ( f t )  257.97 
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Min Ch El (ft) 
Alpha 
Fretn Loss (ft) 
C & E LOSS (ft) 

1202.94 Shear (lb/sq ft) 0.72 
1.00 stream Power (&/it s) 5.19 
0.87 cum volume (acre-ft) 1.12 196.67 9.75 
0.00 Cum SA (acres) 0.94 30.26 4.53 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ftl 
Val Head (ft) 
E.G. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C s E Loss (ft) 

1212.56 Element 
0.98 Wt. n-Val. 

1213.54 Reach Len. (ft) 
1209.53 Flow m e a  (sq ft) 
0.001759 Area (aq ft) 
15770.00 Flow (cfs) 
1000.00 Top Width (St1 

7.94 Avg. Vel. (ft/e) 
9.62 Hydr. Depth (ft) 

375985.6 Conv. (cfsl 
488.57 Wetted Per. (ft) 
1202.94 Shear (lb/sq ft) 

1.00 stream Power (lb/ft 8 )  

0.86 Cum Volume (acre-ft) 
0.00 cum SA (acres) 

Left OB Channel Right OB 
0.030 

270.00 488.57 664.00 
1985.08 

1957.69 1985.08 970.82 
15770.00 

470.01 263.80 266.19 
7.94 
7.52 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 0.917 

INPUT 
Description: 
Station Elevation Data num= 53 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4419.17 1207 4450.18 1206.81 4488.03 1206.93 4528.18 1206.52 4538.09 1206.5 

Manning's n Values nu- 3 
Sta n Val Sta n Val Sta n Val 

4419.17 .04 4874.74 .03 5124.18 .04 

Bank Sta: Left Right Lengths: Left Channel Right CoeSf Contr. 
4874.74 5124.18 240 411.79 556 .1 

Ineffective Flow mum= 2 
Sta L Sta R Elev Sta L Ste R Elev 

4419.17 4874.74 1213 5124.18 5419.17 1213 
Left Levee Station= 4874.74 Elevation= 1210.92 
Right Levee Station= 5124.18 Elevation- 1210.99 

CROSS SECTION OUTPUT Proflle XDesrgn 

W.S. Elev (ft) 1209.15 Element Left 08 Channel Right OB 
Vel Head (ftl 0.66 Wt. n-Val. 0.030 
E.G. Elev (ft) 1209.82 Reach Len. (ft) 240.00 411.79 556.00 
Crit W.S. (ft) 1206.90 Flow Area (eq St) 1333.38 
E.G. Slope (ft/ft) 0.001771 Area (sq St) 1333.38 
Q Total (cfsl 8700.00 Flow (cfsl 8700.00 
Top Wldth (ft) 238.90 Top W ~ d t h  (ft) 238.90 
Vel Total (ft/s) 6.52 Avg. Vel. (ft/s) 6.52 
Max Chl Dpth (ft) 6.65 Hydr. Depth (ft) 5.58 
Conv. Total (ofa) 206743.6 Conv. (cfa) 206743.6 

0 
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Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C b E Loss (ft) 

411.79 Wetted Per. (ft) 
1202.50 shear (lb/sq ft) 

1.00 stream Power (-/it e) 
0.88 Cum Volums (acre-ft) 0.02 
0.02 Cum SA (acres) 0.09 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Wrdth (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Mln Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LO88 (ft) 

1210.38 Element Left OB 
0.83 Wt. n-Val. 

1211.21 Reach Len. (ft) 240.00 
1207.76 Flow Axes (sq ft) 

0.001772 Area (sq ft) 
11920.00 Flow (cfs) 
246.08 Top Width (ft) 
7.31 Avg. Vel. (ft/a) 
7.88 Hydr. Depth (ft) 

283141.7 Conv. Icfs) 
411.79 Wetted Per. (ft) 
1202.50 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.85 Cum Volume (acre-ft) 1.12 
0.02 Cum SA (acres) 0.94 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crlt W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Wldth (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
M m  Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c 6 E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 240.00 
Flow Area (sq ft) 
Area (sq ft) 2156.89 
Flow (cfs) 
Top Width (ft) 455.57 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 51.00 
Cum SA (acres) 21.79 

Warning - The cross-section end points had to be extended vertically for 
CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 0.839 

INPUT 
Description: 
Station Elevation Data num= 54 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
4441.09 1207.3 4461.87 1206.56 4484.71 1206.36 4503.59 1206.44 4522.06 

Manning's n values num= 3 
Sta n Val Sta n Val Sta n Val 

4441.09 .04 4876.5 .03 5126.69 .04 
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Bank Sta:  L e f t  R i g h t  L e n g t h s :  L e f t  C h a n n e l  R i g h t  C o e f f  C o n t r .  E x p a n .  
4876.5 5126.69 240 388.08 530 .1 .3 

Ineffective F l o w  num= 2 
S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4441.09 4876.5 1212 5126.69 5441.09 1212 ~- ~ 

L e f t  L e v e e  S t a t i o n =  4876.5 E l e v a t i o n -  1210.87 
R i g h t  L e v e e  S t a t i o n =  5126.69 E l e v a t i o n -  1210.83 

CROSS SECTION OUTPUT P r o f i l e  # D e s i g n  

W.S. E l e v  ( f t )  
V e l  Head  ( f t )  
E . G .  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E .G.  S l o p e  ( f t / f i  
Q T o t a l  (cis)  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t /s)  
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  (cfs) 
L e n g t h  Wtd.  (ft) 
Min Ch E l  ( f t )  
A l p h a  
F r o t n  L o s s  ( f t )  
C 6 E L o s s  (ft) 

E l e m e n t  
w t .  n - v a l .  
R e a c h  L e n .  ( f t )  
F l o w  Area (sq f t )  
Area ( s q  f t )  
F l o w  ( c f s )  
T o p  W i d t h  ( f t )  
Avg .  V e l .  ( f t / s )  
H y d r .  D e p t h  ( f t )  
Conv .  ( c f e )  
W e t t e d  P e r .  ( f t )  
s h e a r  ( l b / s q  f t )  
S t r e a m  P o w e r  ( l b / f t  8 )  

Cum Volume ( a c r e - f t )  
cum SA ( a e r e a )  

CROSS SECTION OUTPUT P r o f i l e  WFUture 

W.S. E l e v  ( f t )  
V e l  Head  ( f t )  
E.G.  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv.  T o t a l  (cfs) 
L e n g t h  Wtd.  ( f t )  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C 6 E LOSS ( f t )  

E l e m e n t  
Wt. n - V a l .  
R e a c h  L e n .  ( f t )  
F l o w  Area (sq ft) 
A r e a  (sq f t )  
F l o w  (cfa) 
T o p  W i d t h  ( f t )  
AVg. V e l .  ( f t / s )  
H y d r .  D e p t h  (ft) 
Conv.  (cis) 
W e t t e d  P e r .  ( i t )  
s h e a r  (lb/sq f t )  
s t r e a m  P o w e r  ( l b / f t  a)  
Cum Volume (acre-f t )  
Cum SA (acres) 

CROSS SECTION OUTPUT P r o f i l e  ( E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  H e a d  ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S.  ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  (ft/s) 
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  (cfs) 
L e n g t h  Wtd .  ( f t )  
M i n  Ch E l  ( f t )  
A l p h a  
F r c t n  L o s a  ( f t )  
C 6 E Loss ( f t )  

CROSS SECTION RIVER: EMF 
REACH:  R e a c h  1 RS: 0.766 

E l e m e n t  
Wt. n -Val .  
R e a c h  L e n .  ( f  t) 
p l o w  Area ( s q  f t )  
Area ( a q  ft) 
F l o w  ( c f a )  
T o p  W i d t h  ( f t )  
Avg.  V e l .  ( f t /s)  
H y d r .  D e p t h  (£42) 
Conv .  ( c f s )  
W e t t e d  P e r .  ( f t )  
s h e a r  ( l b / a q  i t )  
S t r e a m  Power  ( l b / f t , s )  
Cum Vol- ( s o r e - f t )  
Cum SA (acree) 

INPUT 
D e s o r i p t i o n :  
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L e f t  08 C h a n n e l  R i g h t  OB 
0.030 

240.00 388.08 530.00 
1176.03 

L e f t  OB C h a n n e l  R i g h t  OB 
0.030 

240.00 388.08 530.00 

L e f t  OB C h a n n e l  R i g h t  OB 
0.030 

240.00 388.08 530.00 
1795.23 
1795.23 

15770.00 
248.90 

8.78 
7.21 

329908.3 

HNTB CORPORATION 
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S t a t i o n  E l e v a t z o n  Da ta  nun= 4 6  
S t a  E l e v  S t a  E l e v  S t a  E lev  S t a  E l e v  S t a  E l e v  

4501.83 1206 .8  4548.84 1206.44 4552.72 1206.38 4598.31 1206.34 4606.89 1206.35 
4651.39 1 2 0 6 . 1  4658.48 1206.13 4702.82 1206.2 4751.4 1205.94 4801.4 1206.45 
4838.19 1206.4 4853.99 1208.71 4863.48 1209.64 4874.31 1210.06 4877.71 1210 .1  
4889.96 1 2 0 6 . 2  4901.2 1202.39 4908.4 1201.67 4923.53 1201.53 4948.67 1200.98 
4980.27 1 2 0 1 . 5  4996.27 1201.28 4999.29 1201 .43  5019.65 1201 .81  5051.75 1201.65 
5060.2 1201.8 5093.6 1201.86 5097.41 1202.32 5103.95 1201 .91  5128.4 1210.05 

5137.93 1209.9 5142 .81  1209.59 5163.81 1206.28 5168.02 1206.03 5191.14 1206.28 
5207.61 1206 .3  5251.39 1205.62 5257.66 1205.62 5301.39 1205.87 5307.73 1205.86 
5356.84 1205 .5  5405.59 1205.67 5448.4 1205.42 5455.67 1205 .39  5498.88 1205 .66  

Manning 's  n  Va lues  nun= 3 
S t a  n  Val  S t a  n  Val  S t a  n  Val  

4501.83 .04 4877.71 . 0 3  5128.4 ,041 

Bank S t a :  L e f t  R i g h t  Lengths:  L e f t  Channel R i g h t  Coeff C a n t r .  Expan. 
4877.71 5128.4 72 .31  7 2 . 3 1  7 2 . 3 1  .1 . 3  

I n e f f e c t i v e  Flow n u =  2 
S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4501.83 4877.71 1212 5128.4 5501.83 1212 
 eft Levee S t a t i o n =  4877.71 E l e v a t i o n =  1210 .1  
R i g h t  Levee S t a t i o n =  5128.4 E l e v a t i o n =  1210.05 

W.S. E l e v  (ft) 
Vel  Head ( I t )  
E.G. E l e v  (ft)  
C r i t  W.S. ( f t )  
E.G. S l o ~ e  ( f t / f t )  
Q T o t a l  i c f s )  
Top Wldth ( f t )  
Vel  T o t a l  ( f t /s)  
Max Chl Dpth ( f t l  
Conv. T o t a l  ( c f s l  
Length W t d .  (ft) 
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  (ft)  
C 6 E Loss  ('it) 

1207.10 Element L e f t  OB 
0 . 8 3  W t .  n-Val. 

1207 .93  Reach Len. (ft) 7 2 . 3 1  
1205 .39  Flow Area (sq f t )  

0.002490 Area ( a q  f t )  
8700.00 Flaw ( c f s l  

232.39 Top Width ( f t l  
7 . 3 1  Avg. Ve l .  ( f t / s )  
6 .12  Hy&. Depth ( f t )  

174362.5 conv.  (cfs) 
72 .31  Wetted P e r .  ( f t )  

1200.98 Shear  ( l b / s q  S t )  
1 .00  s t r e a m  Power ( l b / f t  s) 
0 . 1  Cum volume (ac re - f  t l  0 . 0 2  
0 .06 Cum SA ( a c r e s )  0 . 0 9  

CROSS SECTION OUTPUT P r o f i l e  #Fu ture  

W.S. E l e v  ( f t l  1208.48 
Vel  Head ( f t )  0.96 
E.G. E l e v  ( f t )  1209.44 
C r r t  W.S. ( f t l  1206.26 
E.G. S l o p e  ( f t / f t )  0.002184 
Q T o t a l  ( c f s )  11920.00 
Top Wldth ( f t l  240.90 
Vel  T o t a l  ( f t /s)  7 . 8 5  
Max Chl  Dpth ( f t )  7 . 5 0  
Conv. T o t a l  (cfs) 255035.3 
Length Wtd. (ft) 72.31 
Mln Ch E l  ( f t )  1200.98 
Alpha 1 .00  
F r c t n  Loss  ( f t )  0 . 1 3  
C 6 E LOSS ( f t l  0 .06 

Element 
W t .  n-Val.  
Reach Len. ( f t )  
Flow Area (sq f t )  
Area ( s q  f t )  
Flow ( c f s l  
Top Width ( f t )  
Avg. Ve l .  ( f t / s l  
Hy&. Depth ( f t )  
Conv. (cfsl 
Wetted P e r .  ( f t l  
Shear  ( I b / s q  f t )  
Stream Power ( lb / f t  s) 
Cum Volume ( a c r e - f t l  
Cum SA ( a c r e s )  

Channel R i g h t  OB 
0.030 
72 .31  72 .31  

1190.44 
1190.44 
8700 . O O  

232.39 

1 CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  1209.85 Element L e f t  0B Channel R l g h t  OB 
V e l  Head ( f t )  1 . 1 2  W t .  n-Val. 0.030 
E.G. E l e v  ( f t l  1210.98 Reach Len. ( f t )  7 2 . 3 1  72 .31  72 .31  
C r z t  W.S. ( f t )  1207.19 Flow Area ( s q  f t )  1853.55 
E.G. S l o p e  ( f t / f t )  0.002062 Area ( s q  f t )  1853.55 
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Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (St) 

15770.00 Flow (cfa) 
249.31 Top Width (ft) 
8.51 Avg. Vel. (ft/a) 
8.87 Hydr. Depth (ft) 

347327.6 Conv. (cfs) 
72.31 Wetted Per. (ft) 

1200.98 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
0.13 Cum Volume (acre-ft) 
0.06 Cum SA (acres) 

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 0.752 

INPUT 
Description: Loose Riprap Drop Structure, Upstream Face 
Station Elevation Data nun= 66 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4501.91 1206.6 4525.31 1206.71 4545.92 1206.69 4551.47 1206.57 4563.31 1206.66 
4575.98 1206.3 4587.07 1205.82 4603.22 1206.17 4612.17 1206.27 4651.48 1206.11 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4501.91 ,041 4876.98 .03 5128.94 .04 

Bank sta: Left Right Lengths: Left Channel Right Cosff Contr. 
4876.98 5128.94 9.92 9.92 9.92 .1 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4501.91 4876.98 1211 5128.94 5501.91 1211 
 eft ~ e v e e  Station= 4876.98 Elevation- 1210.1 
Right Levee Station= 5128.94 Elevation- 1209.96 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn LOSS (ft) 
c & E Loas (ft) 

1207.11 Element Left 08 
0.62 Wt. n-Val. 

1207.73 Reach Len. (ft) 9.92 
1204.44 Flow Area (eq ft) 
0.001489 Area (sq ft) 
8700.00 Flow (cfa) 
228.99 Top Width (ft) 
6.30 Avg. Vel. (ft/s) 
7.23 Hydr. Depth (ft) 

225432.0 Conv. (cfs) 
9.92 Wetted Per. (ft) 

1199.88 Shear (lb/sq ft) 
1.00 stream Power (lb/ft a) 
0.01 Cum Volume (acre-ft) 
0.01 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 

1208.49 Element 
0.76 Wt. n-Val. 

1209.25 Reach Len. (ft) 

Left OB 

9.92 
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Channel Right 08 
0.030 
9.92 9.92 

1381.49 

Channel Right OB 
0.030 
9.92 9.92 
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C r i t  W.S. ( f t )  
E.G. SlODe ( f t / f t )  
Q T o t a l  i c f s )  
Top Width ( I t )  
vel T o t a l  ( f t / s )  
Max Chl  Dpth ( f t )  
conv.  T o t a l  ( c f s )  
Length W t d .  ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r o t n  Loss  ( f t )  
C 6 E LOSS ( f t )  

Flow Area ( s q  ft) 1705.72 
Area (sq f t )  1705.72 
Flow ( c f s )  11920 . O O  
Top W i d t h  ( f t )  239.52 
Avg. Ve l .  ( f t / s )  6 .99 
Hydr. Depth ( f t )  7 .12 
Conv. ( c f s )  310642.4 
Wetted P e r .  ( f t )  241.93 
Shear  ( l b / s q  f t )  0 .65  
s t r e a m  Power ( I b / f t  s) 4 .53  
cum Volume ( a c r e - f t )  1 .12  147 .61  9.75 
Cum SA (acres) 0.94 22.60 4 .53  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
vel Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width ( f t )  
vel T o t a l  ( f t / s )  
Max Chl Dpth ( f t )  
Conv. T o t a l  (cfs) 
Length W t d .  ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
C 6 E LO48 ( f t l  

Element L e f t  OB Channel R r g h t  OB 
w t .  n-Val. 0.030 
Reach Len. ( f t )  9 .92  9.92 9.92 
Flow Area ( s q  ft) 2042.42 
Area (sq f t )  2042.42 
Flow ( c f s )  15770 . O O  
Top Width ( f t )  250.81 
Avg. Ve l .  ( f t / s )  7 .72 
Hydr. Depth ( f t )  8 .14 
Conv. ( c f s )  406484.2 
w e t t e d  P e r .  ( f t )  253.58 
s h e a r  ( l b / s q  f t )  0 .76 
s t r e a m  Power ( l b / f t  s) 5.84 
Cum Volume ( a c r e - f t )  45.06 176.88 88.32 
Cum 8A ( a c r e s )  20.53 23.47 29.12 

CROSS SECTION RIVER: EMF 
REACH:  Reach 1 RS: 0 .75 

INPUT 
D e s c r i p t i o n :  Loose Riprap  Drop S t r u o t u r e ,  Downstream Face 
S t a t i o n  E l e v a t i o n  D a t a  num= 63 

sta E l e v  S t a  E l e v  S t a  E l e v  S t a   lev S t a  E l e v  
4501.92 1 2 0 6 . 6  4508.23 1206 .63  4520.42 1207.06 4536.16 1206.98 4543.04 1206.75 

Manning 's  n Values  num= 3 
S t a  n  Val  S t a  n  Val  S t a  n  Val  

4501.92 .04 4877.45 ,025 5129.06 .04 

Bank S t a :  L e f t  R i g h t  Lengths:  L e f t  Channsl R i g h t  Coeff Cont r .  Expan. 
4877.45 5129.06 503.85 503.85 503.85 .1 . 3  

I n e f f e c t i v e  Flow nm= 2 
S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4501.92 4877.45 1211 5129.06 5501.92 1211 
 eft Levee S t a t i o n =  4877.45 E l e v a t i o n =  1209.98 
R i g h t  Levee S t a t i o n =  5129.06 E leva t ion=  1209.95 

0 CROSS SECTION OUTPUT P r o f l l e  XDes~qn  

W.S. E l e v  ( f t )  1207.12 Element L e f t  OB Channel R r g h t  OB 
Vel  Head ( f t )  0 . 5 9  W t .  n-Val. 0 .025 
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E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  (ft/ft) 
Q T o t a l  (cfs) 
Top Width ( f t )  
V e l  T o t a l  ( f t / s )  
Max Chl  Dpth (ft) 
Conv. T o t a l  (cfs) 
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loas ( f t )  
C & E Loss  ( f t )  

Reach Len. ( f t )  503.85 503.85 503.85 
Flow Area (sq f t )  1412.16 
Area ( e q  ft) 1412.16 
Flow ( c f s l  8700.00 
Top Width ( f t )  229.17 
Avg. V e l .  ( f t ls)  6.16 
Hydr. Depth ( f t )  6 .16 
Conv. ( c fa )  280479.9 
w e t t e d  p e r .  ( f t l  231.17 
s h e e r  ( l b / a q  f t )  0.37 
Stream Power ( l b / f t  m )  2 .26  
Cum Volume ( a c r e - f t )  0 . 0 2  119 .35  
cum SA ( a c r e s )  0 .09 21.19 

CROSS SECTION OUTPUT P r o f i l e  #Fu ture  

W.S. E l e v  ( f t )  
Ve1 Head l f t )  ~ ~ 

E.G. E l e v  f f t l  - -  - . . 
C r i t  W.S. ( f t )  
E.G. S l o p e  (ft/ft) 
Q T o t a l  ( C f s )  

Top Width (ft) 
vei T o t a l  ( f t / s )  
Max Chl Dpth ( f t )  
conv.  T o t a l  ( c f s )  
Length Wtd. (f t)  
Min Ch E l  ( f t )  
Alpha 
F r o t n  Loss  ( f t )  
C & E Loss  ( f t )  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top Width ( f t )  
Vel  T o t a l  ( f t / a )  
Max Chl D p t h  ( f t )  
Conv. T o t a l  (cfs) 
Length W t d .  ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r o t n  Lose ( f t l  
C 6 E Loss  ( f t )  

1208.50 Element 
0 .73  W t .  n-Val. 

1209.23 Reach Len. ( f t )  
1205.20 Flow Area (sq f t l  

0.000955 Area (sq f t )  
11920.00 Flow ( c f a )  

237.44 Top Width ( f t )  
6.87 Avg. Ve l .  ( f t / e )  
8 . 6 2  Hydr. Depth ( f t )  

385624.5 Conv. ( c f a )  
503.85 Wetted P e r .  ( f t )  

1199.88 Shear  ( l b / a q  f t )  
1 .00  s t r e a m  Power ( lb/ft  o )  
0.52 Cum Volume (ac re - f  t) 
0 . O l  Cum SA ( a c r e s )  

P r o f i l e  # E x i s t i n g  

Element 
W t .  n-Val.  
Reach Len. ( f t )  
Flow Area (sq f t )  
Area ( s q  f t )  
Flow ( o f = )  
Top Width ( f t )  
Avg. Ve l .  ( f t /s)  
Hydr. Depth ( f t )  
Conv. ( c f s )  
Wetted P e r .  ( f t l  
Shear  ( l b / e q  f t )  
s t r e a m  Power ( l b / f  t B )  

Cum Volume (ac re - f  t) 
Cum SA ( a c r e s )  

L e f t  OB C h m e l  R i g h t  08 
0 .025  

5 0 3 . 8 5  503.85 503.85 
1734.93 
1734.93 

11920.00 
237.44 

6 . 8 7  
7 . 3 1  

385624.5 
239.90 

0 .43  
2.96 

1 .12  147.22 9.75 
0.94 22.54 4 .53  

L e f t  OB Channel R i g h t  OB 
0.025 

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 0 .655 

INPUT 
D e s c r i n t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  n-n 5 9  --.- . . 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4501.93 1206 .6  4510.6 1206.47 4552.09 1206.42 4560.56 1206.52 4602.08 1206.44 
4642.26 1 2 0 6 . 6  4666.22 1206.52 4683.86 1207 .13  4696.62 1207.36 4706.18 1207.44 
4712.81 1207.9 4718.52 1208.64 4724.6 1208.65 4730.3 1208.98 4736.15 1208.43 

4753 1 2 0 8 . 5  4762.22 1208.95 4769.49 1209.15 4779.11 1209.64 4786.03 1207 .4  
4797.59 1206 .9  4808.52 1208.82 4828.28 1209 .23  4835.31 1208.22 4839.18 1208 .73  
4843.39 1 2 0 8 . 8  4851.42 1208.62 4860.98 1209.22 4875.69 1209.34 4879.45 1208.23 
4885.09 1 2 0 7 . 6  4905.37 1201 .73  4913.8 1201.38 4982.63 1199.4 4998.7 1198 .4  
5007.13 1 1 9 7 . 7  5019 .05  1198 .21  5027.48 1199 5045.77 1199.8 5052.07 1200.15 
5082.66 1 2 0 1 . 3  5098.77 1201.77 5121.31 1207.78 5128.11 1208 .41  5140.93 1208.72 
5164.46 1207 5203 .35  1207 .21  5235.37 1206.99 5241.3 1206 .91  5251.12 1207.16 
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Manning ' s  n V a l u e s  num= 3 
S t a  n V a l  S t a  n V a l  S t a  n V a l  

4501 .93  . 0 4  4875 .69  , 0 2 5  5140 .93  .04 

s a n k  S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  Channel  R i g h t  
4875 .69  5140 .93  499.99 499.99 499.99 

I n e f f e c t i v e  Flow n m =  2 
S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4501 .93  4875.69 1 2 1 1  5 1 4 0 . 9 3  5458 .6  1211  
 eft ~ e v e e  S t a t i o n =  4815 .69  E l e v a t i o n =  1209 .34  
n i g h t  Levee  S t a t i o n -  5 1 4 0 . 9 3  E l e v a t i o n =  1208 .72  

CROSS SECTION OUTPUT P r o f i l e  #Des ign  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width  l f t )  
V a l  T o t a l  ( f t / s )  
Max C h l  Dpth  ( f t )  
conv .  T o t a l  ( c f e )  
Leng th  Wtd. ( f t )  
Min Ch E l  ( f t )  
A lpha  
F r c t n  L o s s  l f t )  . . 
C 6 E L o s s  ( f t )  

a CROSS SECTION OUTPUT 

E lemen t  
w t .  n - v a l .  
Reach Len. ( f t )  
Flow Area (sq ft) 
A r e a  Lsq f t )  
Flow ( c f s )  
Top Width  ( f t )  
Avg. Ve l .  ( f t / s )  
Hydr. Depth  ( i t )  
conv .  ( c f s )  
W e t t e d  P e r .  ( f t )  
s h e a r  ( l b / e q  f t )  
s t r e a m  Power ( l b / f t  s) 
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

P r o f i l e  # F u t u r e  

Coe f f  C o n t r .  Expan. 
.1 .3 

L e f t  OB Channe l  R i g h t  OB 
0 . 0 2 5  

499 .99  499.99 499.99 

W.S. E l e v  ( f t )  1207.90 E lemen t  L e f t  OB Channe l  Rxgh t  OB 
V e l  Bead f i t )  0 . 80  W t .  n -Val .  0 . 0 2 5  I 
E . G .  E l e v  ( f t )  1208.70 Reach Len. ( f t )  499 .99  4 9 9 . 9 9  4 9 9 . 9 9  
C r z t  W.S. ( f t )  1204.92 Flow Area  (sq f t )  1 6 5 9 . 1 6  
E.G. S l o p e  (ft/ft) 0 .001121  Area  (eq f t )  1 6 5 9 . 7 6  
Q T o t a l  ( c f s )  11920.00 Flow ( c f s )  11920 .00  
Top W ~ d t h  ( f t )  240.27 Top Wldth  l f t )  240.27 
V e l  T o t a l  ( f t / s )  7 .18  Avg. V e l .  ( f t / s )  1 . 1 8  
Max C h l  Do th  l f t l  1 0 . 2 0  Hvdr. D e ~ t h  ( f t l  6 . 9 1  I 
Conv. T o t a l  ( c f s )  356001.9  conv.  ( 2 s )  
Leng th  Wtd. ( f t )  499.99 W e t t e d  P e r .  ( f t )  
Min Ch E l  ( f t )  1197.70 S h e a r  ( l b / s q  f t )  
A lpha  1 . 0 0  s t r e a m  Rower ( l b / f t  s) 3 . 4 5  
F r c t n  Loas  ( f t )  0 .55  Cum Volume ( a c r e - f t )  1 . 1 2  121 .58  9 .75  

I 
C 6 E L o s s  l f t )  0 . 0 1  Cum SA ( a c r e s )  0 .94  1 9 . 7 8  4 . 5 3  I 

CROSS SECTION OUTPUT P r o f ~ l e  # E x i s t i n g  I 
W.S. E l e v  ( f t )  
V e l  Head f f t )  

1209 .25  E lemen t  
0 . 9 6  W t .  n-Val.  . . 

E.G. E l e v  ( f t )  1210 .21  Reach Len.  ( f t )  
C r i t  W.S. ( f t )  1205.90 Flow Area ( s q  f t l  
E.G. S l o p e  ( f t / f t )  0 .001192  A r e a  ( s q  f t )  

ow ( c f s )  

L e f t  08 Channe l  R i g h t  OB 
0 . 0 2 5  

Q T o t a l  ( c f s )  15170.00 F1  
Top Wid th  ( f t )  582.62 Top Width  ( f t )  264.95 3 1 1 . 6 1  
V e l  T o t a l  ( f t / s )  7 .87  Avg. V e l .  ( f t / a )  1 . 8 7  
Max C h l  Do th  ( f t l  11.55 Hvdr.  Deo th  f f t )  7 . 5 6  I . . . . 
Conv. T o t a l  ( c f s )  456675.5  conv .  ( c f s )  

e L e n g t h  W t d .  ( i t )  499.99 W e t t e d P e r .  ( f t )  
Min Ch E l  ( f t l  1197.70 S h e a r  ( l b / s q  f t )  

7 
r A l p h a  1 . 0 0  S t r e a m  Power (Ib/ft s) 4 . 4 0  

F r c t n  L o s s  ( f t )  0 . 5 6  Cum Volume ( a c r e - f t )  4 5 . 0 6  1 5 2 . 8 3  8 5 . 8 3  
C 6 E LO88 f f t l  0 . 0 1  C m S A  (acres) 20 .53  2 0 . 4 3  27 .29  I . . 
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Warning - The crose-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 0.56 

INPUT 
Description: 
Station Elevation Data num= 4 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4501.93 1205.6 4511.18 1205.55 4552.66 1205.55 4561.13 1205.65 4602.66 1205.77 
4644.29 1205.6 4652.65 1205.52 4694.34 1205.72 4710.93 1205.73 4752.67 1205.49 
4802.66 1205.6 4820.09 1205.49 4839.5 1206.47 4863.78 1208.25 4877.17 1208.36 
4880.42 1207.3 4885.29 1207.16 4905.4 1201.03 4922.32 1200.24 4933.32 1200.05 
4944.22 1199.5 4957.61 1199.58 4976.03 1199.39 4986.36 1197.88 5000.87 1197.53 
5013.81 1198.2 5026.37 1197.94 5040.66 1199.5 5053.19 1200 5075.16 1200.56 
5089.16 1200.4 5098.59 1200.08 5121.17 1206.6 5125.27 1207.38 5127.99 1208.26 
5136.87 1208.2 5141.4 1207.92 5165.79 1205.82 5196.42 1205.69 5205.26 1205.72 
5247.23 1205.4 5252.65 1205.31 5302.65 1205.77 5320.69 1205.83 5351.16 1206.2 
5360.17 1206.2 5402.66 1206.13 5452.65 1206.63 5501.93 1206.77 

Manning's n Values num- 3 
Sta . n Val Sta n Val Sta n Val 

4501.93 .04 4877.17 ,025 5127.99 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4877.17 5127.99 294.28 294.28 294.28 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4501.93 4877.17 1210 5127.99 5501.93 1210 
Left Levee Station= 4877.17 Elevation= 1208.36 
Right Levee Station= 5127.99 Elevation- 1208.26 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1205.98 Element Left OB Channel Right 08 

* 
Vel Head (ft) 0.63 Wt. n-Val. 0.025 
E.G. Elev (ft) 1206.61 Reach Len. (ft) 294.28 294.28 294.28 
Crit W.S. (ft) 1203.38 Flow Area (sq ft) 1366.19 
E.G. Slope (ft/ft) 0.001078 Area (sq ft) 1366.19 
Q Total (c~s) 8700.00 Flow (cfs) 8700.00 
Top Width (ft) 229.84 Top Width (ft) 229.84 
Vel Total (ft/s) 6.37 Avg. Vel. (ft/s) 6.37 
Max Chl Dpth (ft) 8.45 Hydr. Depth (ft) 5.94 
Conv. Total (cfs) 265037.2 Conv. (cfa) 265037.2 
Length Wtd. (ft) 294.28 Wetted Per. (ft) 231.68 
Min Ch El (ft) 1197.53 Shear (lb/sq ft) 0.40 
Alpha 1.00 stream Power (lb/ft e) 2.53 
Frctn Losa (ft) 0.32 Cum Volume (acre-ft) 0.02 87.95 
C 6 E Loea (ft) 0.00 Cum SA (acres) 0.09 15.92 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1207.38 Element Left OB Channel Right 08 
Vel Head (ft) 0.77 Wt. n-Val. 0.025 
E.G. Elev (ft) 1208.15 Reach Len. (ft) 294.28 294.28 294.28 
Crit W.S. (ft) 1204.26 Flow Area (sq ft) 1696.59 
E.G. Slope (ft/ft) 0.001072 Area (sq ft) 1696.59 
Q Total (cfe) 11920.00 Flow (cfa) 11920.00 
Top Wrdth (it) 245.09 Top Width (ft) 245.09 
vel Total (ft/a) 7.03 Avg. Vel. (ft/s) 7.03 
Max Chl Dpth (ft) 9.85 Hydr. Depth (it) 6.92 
Conv. Total (cfs) 364090.4 Conv. (cfs) 364090.4 
Length Wtd. (it) 294.28 Wetted Per. (ft) 247.29 
Min Ch El (ft) 1197.53 Shear (lb/sq it) 0.46 
Alpha 1.00 stream Power (lb/ft s) 3.23 
Frctn Loss (ft) 0.32 Cum Vol- (acre-ft) 1.12 108.32 9.75 
C 6 E Loss (ft) 0.00 Cum SA (acres) 0.94 16.99 4.53 
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CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top W ~ d t h  (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Mln Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c s E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (aq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ftl 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/eq f t) 
Stream Power (lb/ft s) 
Cum volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

294.28 294.28 294.28 
2025.67 

1072.68 2025.67 956.06 
15770 .OO 

375.24 250.82 373.94 
7.79 
8.08 

Warnrng - The cross-sectlon end po~nts had to be extended vertically for the computed water surface 
CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 0.504 

INPUT 
Description: 
Station Elevation Data nun= 50 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
4502.27 1205.8 4552.99 1205.57 4603 1205.86 4667.07 1205.85 4702.99 1205.81 

Manning's n Values nun= 3 
Eta n Val Sta n Val Sta n Val 

4502.27 .04 4877.34 .025 5128.08 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4877.34 5128.08 240.5 240.5 240.5 .1 . 3  

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4502.27 4877.34 1210 5128.08 5502.27 1210 
Left Levee Station= 4864.32 Elevation= 1208.07 
Right Levee Station= 5128.08 Elevation= 1207.68 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1205.65 Element Left OB Channel Iught OB 
Vel Head (ft) 0.63 Wt. n-Val. 0.025 
E.G. Elev (ftl 1206.29 Reach Len. (ft) 240.50 240.50 240.50 
Crlt W.S. (ft) 1203.03 Flow Area (sq ft) 1361.10 
E.G. Slope (ft/ft) 0.001078 Area (sq ft) 1361.10 
Q Total (cfs) 8700.00 Flow (cfs) 8700.00 
Top Wldth (ft) 227.96 Top Wrdth (ft) 227.96 
Vel Total (ft/e) 6.39 Avg. Vel. (ft/s) 6.39 
Max Chl Dpth (ft) 7.67 Hydr. Depth (ft) 5.97 
Conv. Total (cfsl 264954.9 Conv. (cfs) 264954.9 
Length Wtd. (ft) 240.50 Wetted Per. (ft) 229.64 
Mln Ch El (ft) @ Alpha 

1197.98 Shear (lb/sq ft) 0.40 
1.00 Stream Power (lb/ft s) 2.55 

Frctn Loss (ft) 0.27 Cum Volume (acre-ft) 0.02 78.74 
C 6 E Loss (ft) 0 .OO Cum SA (acres) 0.09 14.37 
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CROSS SECTION OUTPUT P r o f i l e  XRlture 

w. s .  E l e v  ( f t )  
Vel  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  w .S .  ( f t )  
E.G. S lope  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width ( f t )  
vel T o t a l  ( f t / s )  
Max Chl Dpth ( f t )  
Conv. T o t a l  ( c f s )  
Length W t d .  ( f t )  
Min Ch E l  ( f t l  
Alpha 
F r c t n  Loas ( f t )  
C & E Loss ( f t )  

1207.06 Element 
0 .77 W t .  n-Val. 

1207.83 Reaoh Len. (ft) 
1203.96 Flow Area (sq f t )  

0.001086 Area ( s q  f t )  
11920.00 Flow (cfs) 

245.42 Top Width ( f t )  
7.05 Avg. Va l .  ( f t / s )  
9.08 Hydr. Depth (ft) 

361685.8 Conv. (cfs) 
240.50 Wetted P e r .  ( f t )  

1197.98 Shear  ( l b / s q  f t )  
1 . 0 0  s t r e a m  Power ( l b / f t  s) 
0 .28  Cum Volume ( a c x e - f t )  
0 . O O  Cum SA (acres) 

L e f t  OB Channel R i g h t  08 
0.025 

240.50 240.50 240.50 
1690.40 

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t l  
Vel  Head ( f t )  
E.G. E l e v  (ft) 
C r i t  W.S. ( f t l  
E.G. S lope  ( f t / f t )  
Q T o t a l  ( c f e )  
Top Width ( f t )  
vel T o t a l  ( f t / a )  
Max Chl Dpth (it) 
Conv. T o t a l  ( c f s )  
Length W t d .  ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
C & E Loss ( f t )  

1208.38 Element 
0 .95 Wt, n-Val. 

1209.32 Reach Len. ( f t )  
1204.93 Flow Area (aq f t )  

0.001081 Area (aq  ft) 
15770.00 Flow (cfs) 

1000.00 Tap Width ( f t l  
7 . 8 1  Avg. Vel .  (ft /s) 

1 0 . 4 0  Hydr. Depth ( f t )  
479659.5 Conv. ( c f s )  

240.50 Wetted Per .  ( f t )  
1197.98 Shear  ( l b / e q  it) 

1 . 0 0  s t r e a m  Power ( lb/ft  8 )  

0.29 Cum Volume ( a c r e - f t )  
0 .01  CumSA ( a c r e s )  

L e f t  OB Channel R i g h t  OB 
0.025 

240.50 240.50 240.50 
2020.16 

934.67 2020.16 891.04 
15770 . O O  

375.07 250.74 374.19 
7 . 8 1  
8 . 0 6  

479659.5 
253.01 

0.54 
4 .21  

32.12 116.03 71.63 
15.84 1 5 . 7 8  20.79 

Warning - The c r o s s - s e c t i o n  end  p o i n t s  had t o  b e  ex tended  v e r t i c a l l y  f o r  t h e  computed water s u r f a c e .  

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 0.459 

INPUT 
D e s c r i p t i o n :  Begin T r a n s i t i o n  i n t o  Drop S t r u c t u r e .  
S t a t i o n  E l e v a t i o n  Data  nun- 63 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E lev  
4507.5 1206.3 4552.78 1206.46 4584.33 1206.37 4641.93 1206.14 4658.58 1206.24 

4695.26 1206 .1  4723.22 1206.03 4737.5 1206.07 4748.78 1206 .01  4762.09 1206.26 
4773.24 1206.6 4786.58 1206 .79  4819.2 1206.57 4824.68 1206.58 4837.58 1207.16 
4843.62 1207.2 4853.5 1207.56 4863.62 1206.88 4876.23 1206.44 4880.39 1206.09 
4883.21 1206.4 4889.93 1204.47 4899.01 1201.68 4903.7 1199.93 4905.17 1199.6 
4924.76 1 1 9 9 . 3  4957.81 1199.45 4965.22 1199.34 4974.24 1198.96 4979.57 1198.53 
4993.88 1198.3 5005.74 1198.67 5025.65 1198.67 5043.31 1198.55 5072.23 1199.32 

Manning's n Va lues  nuxi- 3 
S t a  n Val  S t a  n Val  S t a  n Val  

4507.5 .04 4853.5 ,025 5160.32 .04 

Bank S t a :  L e f t  Rrgh t  Lengths:  L e f t  Channel R l g h t  Coeff Cont r .  Expan. 
4853 .5  5160.32 25 25 25 . 3  . 5  

Ineffective Flow num- 2 
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Sta L Sta R Elev Sta L Sta R Elev 
4507.5 4853.5 1210 5160.32 5507.59 1210 

Left ~ e v e e  Statron= 4853.5 Elevation= 1207.56 
Right Levee Station= 5160.32 Elevation= 1207.36 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LO98 (ft) 

Element I 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

.eft OB Channel F 
0.025 

25.00 25.00 
1318.41 
1318.41 
8700.00 
229.91 

6.60 

Warning - The conveyanoe ratio (upatream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross seotions 

CROSS SECTION OUTPUT Profile %Future 

W.S. Elev (ft) 1206.74 
Vel Head (ft) 0.81 
E.G. Elev (ft) 1207.54 
Crlt W.S. (ft) 1203.87 
E.G. Slope (ft/Ft) 0.001257 
Q Total (cfs) 11920.00 
Top W ~ d t h  (ft) 259.66 
Vel Total (ft/sl 7.20 
Max Chl Dpth (ft) 8.44 
conv. Total (cfs) 336274.6 
Length Wtd. (ft) 25.00 
Mln Ch El (ft) 1198.30 
Alpha 1.00 
Frctn Lass (ft) 0.01 
C 6 E LO88 (ft) 0.22 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfsl 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/£t s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

25.00 25.00 25.00 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional crosa sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ftl 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/£t) 
Q Total (cfa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ftl 

1208.12 Element 1 
0.90 Wt. n-Val. 

1209.03 Reach Len. (ft) 
1204.83 Flow Area (sq ft) 
0.001309 Area (sq ft) 
15770.00 Flow (cfs) 
1000.09 Top Width (ft) 

7.63 Avg. Vel. (ft/s) 
9.82 Hydr. Depth (ft) 

435848.2 Conv. (cfs) 
25.00 Wetted Per. (ft) 

1198.30 Shear (lb/eq ft) 
1.00 Stream Power (lb/ft s) 
0.01 Cum Volume (acre-£ t) 

;eft OB Channel Right OB 
0.025 

C & E Loss (ft) 0.24 Cum SA (acres) 13.85 14.24 18.80 

Warnrng - The cross-sect~on end polnts had to be extended vertrcally for the computed water surface. 
Warnrng - The conveyance ratlo (upstream conveyance &vlded by downstream conveyance) IS less 
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than 0.7 or greater than 1.4. This msy indicate the need for additional cross sections. 0 
CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 0.454 

INPUT 
Description: Upstream Side of Dip Crossing - End Transition and Begin A.C. 

Pavement. 
Station Elevation Data n u =  39 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4507.53 1204.4 4531.28 1204.47 4586.52 1204.29 4617.79 1204.32 4631.07 1204.26 
4653.21 1204.4 4669.86 1204.69 4694.69 1205 4708.48 1204.88 4718.61 1204.53 
4745.53 1205.8 4751.33 1205.79 4760.38 1206.02 4774.79 1206.5 4796.4 1206.29 

Manning's n values num- 3 
Sta n Val Sta n Val Sta n Val 

4507.53 .04 4774.79 ,015 5205.4 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4774.79 5205.4 24 24 24 .3 .5 

Ineffective Flow nut= 2 
Sta L Sta R Elev Ste L Sta R Elev 

4507.53 4774.79 1210 5205.4 5507.59 1210 
Left Levee Station= 4774.79 Elevation- 1206.5 
Right Levee Station= 5205.4 Elevation- 1206.6 

CROSS SECTION OUTPUT Profile WDeaian 

W.S. Elev (ft) 
Val Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cis) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Uin Ch El (ft) 
Alpha 
Frctn loss (ft) 
C & E Loas (ft) 

1205.49 Element 
0.34 Wt. n-Val. 

1205.83 Reach Len. (ft) 
1202.53 Flow Area (sq ft) 

0.000257 Area (sq ft) 
8700.00 Flow (cfs) 
366.17 Top Width (ft) 
4.69 Avg. Val. (ft/s) 
6.72 Hydr. Depth (ft) 

542344.6 Conv. (cfs) 
24.00 Wetted Per. (ft) 

1198.77 Shear (lb/aq ft) 
1.00 Stream Power (lb/ft a)  
0.01 Cum Volume (acre-ft) 
0 .O1 Cum SA (acres) 

Left OB Channel Right OB 
0.015 

24.00 24.00 24.00 
1856.70 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) ia less 
than 0.7 or greater than 1.4. This may indicate the need for additional =rolls sections. 

CROSS SECTION OUTPUT Profile Xmture 

W.S. ELev (ft) 1206.94 Element Left 08 Channel Rlght OB 
Vel Head (ft) 0.37 Wt. n-Val. 0.015 
E.G. Elev (ft) 1207.31 Reach Len. (ft) 24.00 24.00 24.00 
Crlt W.S. (ft) 1203.27 Flow Area (sq ft) 2443.18 
E.G. Slope (ft/ft) 0.000240 Area (aq ft) 593.28 2443.18 451.34 
Q Total (cfs) 11920.00 Flow (ofs) 11920 .OO 
Tap Wldth (ft) 1000.06 Top Wldth (ft) 267.26 430.61 302.19 
Vel Total (ft/s) 4.88 Avg. Vel. (ft/a) 4.88 
Max Chl Dpth (ft) 8.17 Hydr. Depth (ft) 5.67 
Conv. Total (cfa) 769228.4 Conv. (cfa) 769228.4 
Length Wtd. (ft) 24.00 Wetted Per. (ft) 431.18 
Mln Ch El (ftl 1198.77 Shear (lb/sq ft) 0.08 
Alpha 1.00 stream Power (lb/ft s) 0.41 
Frctn Loss (ft) 0.01 Cum Volume (acze-ft) 0.95 86.47 9.62 
C & E Loes (ft) 0.01 Cum SA (acre-) 0.86 13.75 4.44 
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Warning - The cross-section end points had to be extended vertically for the computed water surface. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Mln Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
shear (Ib/sq ft) 
stream Power (lb/ft s) 
cum Volume (aore-ft) 
Cum SA (acres) 

Left OB Channel Right 08 
0.015 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 0.449 

INPUT 
Description: Downstream Side of Dip Crossing - Begin Transition and Begin Loose 

Riprap. 
Station Elevation Data num= 51 

Sta  lev Sta Elev Sta Elev Sta Elev Sta Elev 
4507.56 1204.5 4562.88 1204.68 4586.22 1204.73 4632.27 1204.57 4645.75 1204.41 
4696.1 1204.6 4711.29 1204.61 4734.92 1204.85 4764.04 1205.84 4771.43 1206.16 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4507.56 .04 4801.12 .03 5201.61 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4801.12 5201.61 25 25 25 .3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4507.56 4801.12 1210 5201.61 5507.59 1210 
Left Levee Station= 4801.12 Elevation= 1206.44 
Right Levee Station= 5201.61 Elevation= 1206.8 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1205.45 Element Left OB Channel Right OB 
Vel Head (ft) 0.36 Wt. n-Val. 0.030 
E.G. Elev (ft) 1205.81 Reach Len. (ft) 25.00 25.00 25.00 
Crit W.S. (ft) 1202.59 Flow Area ( a q  ft) 1802.43 
E.G. Slope (ft/ft) 0.001092 Area (sq ft) 1802.43 
Q Total (cfs) 8700.00 Flow (cEs) 8700.00 
Top Width (ft) 355.29 Top Width (ft) 355.29 
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Vel  T o t a l  ( f t / s )  
Max Chl  Dpth ( f t )  
Conv. T o t a l  (of.) 
Length W t d .  ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
C & E Loss  ( f t )  

4.83 Avg. Vel .  ( f t / s )  4 .83 
6.79 Hydr. Depth ( f t )  5 .07 

263289.7 Conv. ( c f e )  263289.7 
25 . O O  Wetted P e r .  ( f t )  355.88 

1198.66 Shear  ( l b / s q  f t )  0.35 
1 . 0 0  Stream Power ( l b / f t  a)  1 .67  
0 . 0 3  Cum Volume (acre-f  t )  0.02 69.43 
0 .07  Cum SA ( a c r e s )  0 .09 1 2 . 7 4  

CROSS SECTION OUTPUT P r o f i l e  P N t u r e  

W.S. E l e v  ( f t )  
Vel  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. (ft) 
E.G. S lope  ( f t / f t )  
Q T o t a l  (cfs) 
Top W ~ d t h  ( f t l  
v e l  T o t a l  ( f t / s )  
Max Chl Dpth ( f t )  
conv. T o t a l  ( c f s )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Lass  ( f t )  
C 6 E LC88 ( f t )  

Element 
W t .  n-Val. 
Reach Len. ( f t )  
Blow Area ( s q  f t )  
Axea ( s q  f t )  
Flow ( c f s )  
Top Width ( f t )  
Avg. Vel .  ( f t / s )  
Hydr. Depth ( f t )  
Conv. ( o f s )  
Wetted P e r .  ( f t )  
Shear  ( l b / s q  ft) 
s t r e a m  Power ( lb/ft  8 )  
Cum Volume ( a c r e - i t )  
Cum SA (aores )  

L e f t  08 Channel R i g h t  OB 
0 .030  

25.00 25.00 25.00 
2354.39 

Warning - The c r o s s - s e c t i o n  end  p o i n t s  had  t o  be ex tended  v e r t i c a l l y  f o r  t h e  compvted w a t e r  s u r f a c e  

CROSS SECTION OUTPUT 

w . s .  E l e v  ( f t l  
Ve l  Head ( f t )  
E.G. E l e v  ( f t l  
C r i t  W.S. ( f t )  
E.G. S lope  (ft/ft) 
Q T o t a l  (cfs) 
Top Width ( f t )  
Ve l  T o t a l  ( f t / s )  
Max Chl Dpth ( f t )  
Conv. T o t a l  ( c f s )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
C 6 E Loss ( f t )  

P r o f i l e  # E x i s t i n g  

1208.30 Element 
0 .45 w t .  n-Val. 

1208.75 Reach Len. ( f t )  
1204.16 Flow Area (sq f t )  

0.000848 Area ( s q  f t )  
15770.00 Flow ( c f s )  

1000.03 Top Width ( f t )  
5 . 4 1  ~ v g .  V e l .  ( f t / s )  
9.64 Hydr. Depth ( f t )  

541488.9 Conv. ( c f a )  
25.00 Wetted P e r .  ( f t )  

1198.66 Shear  ( l b / a q  f t )  
1 . 0 0  s t r e a m  Power ( l b / f t  8 )  
0.02 Cum Volume ( a c r e - f t )  
0 1 cum SA ( a c r e s )  

L e f t  08 Channel R i g h t  OB 
0.030 

Warning - The c r c s s - s e c t i o n  end  P o i n t s  had t o  b e  ex tended  v e r t i c a l l y  f o r  the computed w a t e r  surface 

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 0.445 

INPUT 
D e s c r i p t i o n :  End T r a n s i t i o n  and  End Loose Riprap  
S t a t i o n  E l e v a t i o n  Data  num- 68 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E lev  
4507.59 1204.6 4554.16 1204 .71  4603.37 1204.38 4631.53 1204.54 
4681.95 1204 .5  4705.56 1204.44 4723.65 1204.65 4751.24 1204.54 

4786.9 1207 4805.07 1206.53 4820.4 1206.77 4832.97 1206.91 
4855.79 1207.6 4861.86 1206.82 4870.27 1206.89 4876.4 1206.69 
4890.78 1202.6 4895.67 1202.04 4897.87 1202.01 4906.66 1199.84 
4919.82 1198.9 4933.25 1198.78 4941.91 1199.2 4961.77 1198.5 

S t a  E l e v  
4653.36 1204.47 
4764.46 1205.98 
4845.32 1207.43 
4887.36 1203.45 
4914.05 1199.07 
4969.08 1198.15 
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Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4507.59 .04 4870.27 ,025 5137.16 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4870.27 5137.16 185.5 185.5 185.5 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4507.59 4855.79 1209 5159.73 5507.59 1209 
Left Levee Station= 4855.79 Elevation= 1207.6 
Right Levee Station= 5159.73 Elevation= 1207.31 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total lcfsl 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loas (ft) e C & E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) . . 
E.G. Elev rftl ~ - . . 
Crzt W.S. lft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/e) 
Max Chl Dpth (ft) 
Conv. Total (c£sl 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 5 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ftl 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
Shear llb/sq f t) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Profile #Future 

1206.40 Element 
0.76 Wt. n-Val. 

1207.16 Reach Len. (ft) 
1203.42 Flow Area lsq ft) 

0.001060 Area (sq ft) 
11920.00 Flow (cfa) 
246.17 Top Width (ft) 

6.99 Avg. Vel. (ft/s) 
8.46 Hy&. Depth (ft) 

366074.2 Conv. (cfs) 
185.50 Wetted Per. (ft) 

1197.94 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s)  
0.20 Cum Volvme (acre-ft) 
0.00 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 

Left OB Channel Right OB 
0.025 

Left OB Channel Rioht OB 

1207.65 Element Left OB Channel Right OB 
0.94 Wt. n-Val. 0.040 0.025 0.040 

1208.58 Reach Len. (ft) 185.50 185.50 185.50 
1204.36 Flow Area (sq ft) 9.29 2027.38 12.48 

0.001156 Area (sq ft) 871.03 2027.38 685.45 
15770.00 Flow (efs) 8.71 15750.68 10.61 
1000 .OO Top Width (ft) 362.68 266.89 370.43 

7.70 Avo. Vel. Lftls) 0.94 7.77 0.85 . . .  
Max Chl D ~ t h  lft) 9.71 Hv&. Denth (ftl . . - - . -~~ .- .. 
Conv. Total (cfs) 463731.1 Conv. (cfs) 
Length Wtd. (ft) 185.50 Wetted Per. (ft) 
Min Ch El (ft) 1197.94 Shear (lb/sq ft) 
Alpha 1.02 stream Power (lb/ft 8 )  0.04 4.23 0.03 
Frctn Loas (ft) 0.22 Cum Volume lacra-ft) 26.34 100.22 65.48 
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C 6 E Loss  (ft) 0 . 0 1  Cum SA ( a c r e s )  

Warning - The c r o s s - s e c t i o n  e n d  p o i n t s  h a d  t o  b e  e x t e n d e d  v e r t i c a l l y  f o r  the computed water s u r f a c e .  

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 0 .41  

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  Da ta  num- 54 

S t a  E l e v  S t a  E l e v  sta E l e v  S t a  E l e v  sta E l e v  
4502.27 1204.6 4539.36 1204.26 4553.58 1204.22 4567.78 1204.27 4603.58 1204 .54  
4653.57 1 2 0 4 . 3  4739.61 1204 .53  4767.53 1204.54 4813.47 1204 .53  4822.98 1205 .36  
4834.14 1 2 0 5 . 1  4839.19 1205 .71  4850.77 1205 .6  4855.79 1205.23 4864.94 1 2 0 7 . 1 3  
4876.65 1207 .2  4880.55 1205.34 4884.65 1205.75 4906.51 1199.11 4925.87 1198.6 
4932.56 1198 .1  4946.72 1198.62 4969.41 1198.67 4991.58 1198.59 4997.68 1197 .79  
5007.39 1197.4 5015.82 1198 .08  5034.9 1198.73 5051.22 1198.54 5058.26 1198.27 
5070.68 1 1 9 8 . 2  5090.4 1198 .46  5098.28 1198.4 5121.95 1205.46 5127.29 1206.4 

Manning 's  n Va lues  num- 3 
S t a  n Val  S t a  n Val  S t a  n V a l  

4502.27 .04 4876.65 ,025 5127.29 .04 

s a n k  s t a :  L e f t  R i g h t  Leng ths :  L e f t  Channel R i g h t  Coeff C o n t r .  Expan. 
4876.65 5127.29 500 500 500 .1 . 3  

I n e f f e o t i v e  Flow nun= 2 
S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4502.27 4876.65 1209 5127.29 5502.27 1209 
L e f t  Levee S t a t i o n =  4876.65 E l e v a t i o n =  1207.2 
R i g h t  Levee S t a t i o n -  5127.29 E leva t ion-  1206.4 

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( f t )  
V e l  Head ( f t l  
E.G. E l e v  ( f t l  
C r i t  W.S. (ft) 
E . G .  S l o p e  ( f t / f t l  
Q T o t a l  ( c f s l  
Top Width ( f t l  
Vel  T o t a l  ( f t / s )  
Max Chl  Dpth ( f t )  
Conv. T o t a l  (cfs) 
Length W t d .  ( f  t) 
Min Ch E l  ( f t l  
Alpha 
F r c t n  Loss  ( f t )  
C & E LOSS ( f t l  

Element 
W t .  n-Val. 
Reach Len. ( f t )  
Flow Area ( s q  f t l  
Area ( e q  f t l  
Flow (cfs) 
Top Width ( f t l  
Avg. V e l .  ( f t / s )  
Hydr. Depth (ft) 
Conv. ( c f s l  
Wetted P e r .  (it) 
s h e a r  ( l b / s q  i t )  
stream Power ( lb / f t  8 )  

Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

L e f t  OB Channel R i g h t  08 
0.025 

CROSS SECTION OUTPUT P r o f i l e  l t m t u r e  

W.S. E l e v  ( f t )  1206.16 Elemsnt  L e f t  OB Channel  R i g h t  OB 
V e l  Head ( f t )  0 . 7 9  W t .  n-Val. 0 .025 
E.G. E l e v  ( f t l  1206.95 Reach Len. ( f t )  500.00 500 .00  500 .OO 
C r i t  W.S. ( i t 1  1203.23 Flow Area (sq f t l  1670 .65  
E.G. S l o p e  ( f t / f t l  0.001142 Area (sq f t l  1670.65 
Q T o t a l  (cfs) 11920.00 Flow ( c f s l  11920.00 
Ton Width f f t )  247.13 Tom Width i f t )  247.13 . . 
vei T o t a l  i f t i s )  7 .13 ~ v g .  vel. ( i t / s )  
Max Chl  Dpth ( f t l  8 . 7 6  Hydr. Depth ( f t ]  
Conv. T a t a l  ( c i s 1  352716.3 Conv. ( c f s )  
Length W t d .  ( f t )  500.00 Wetted P e r .  ( f t )  
Min Ch E l  ( f t l  1197.40 Shear  ( l b / a q  f t )  
A l ~ h a  1 .00  s t r e a m  Power ( lb / f t  8 )  
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0 Frctn Loss (ft) 
C 6 E LOSS (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ftl 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

0.61 Cum volume (acre-ft) 
0.00 cum SA (acres) 

Profile #Existing 

Element 
Wt. n-Val. 
Reach Len. Ift) 
Flow Area (sq ft) 
Azea (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
cum SA (acres) 

Left OB 

500.00 

1012.77 

374.38 

Channel Right OB 
0.025 

500.00 500.00 
1970.22 

Warning - The cross-section end points had to be extended vertically for the computed water surface 
CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 0.315 

INPUT 
Desoription: 
Station Elevation Data num= 54 

9 t r  Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4502.27 .04 4876.91 ,025 5137.42 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4876.91 5137.42 500 500 500 .1 .3 

~neffactive  low num= 2 -~ - 

Sta L Sta R Elev Sta L Sta R Elev 
4502.27 4876.91 1208 5137.42 5502.27 1208 

Left Levee Station= 4876.91 Elevation= 1206.05 
Right Levee Station= 5137.42 Elevation= 1205.51 

CROSS SECTION OUTPUT Profile #Dssign 

W.S. Elev (it) 1204.27 Element Left OB Channel Right OB 
Vel Head (ft) 0.66 Wt. n-Val. 0.025 
E.G. Elev (ft) 1204.93 Reach Len. (ft) 500.00 500.00 500.00 
Crit W.S. (ft) 1201.87 Flow Area (sq ft) 1336.83 
E.G. Slope lft/ft) 0.001179 Area (sq ftl 1336.83 
0 Total (cfsl 8700.00 Flow (cfsl 8700.00 . . . . 
Top Width (it) 232.78 Top Width (ft) 

a Vel Total (ft/s) 6.51 Avg. Vel. (ft/a) 
Max Chl Dpth (ft) 7.52 Hydr. Depth (ft) 
Conv. Total (cfs) 253404.9 Conv. (cfs) - 
Length Wtd. (ft) 500.00 Wetted Per. (ft) 234.72 
Mln Ch El (ft) 1196.75 Shear llb/sq ft) 0.42 
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Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1.00 stream Power (lb/ft s) 2.73 
0.60 Cum Volume (acre-f t) 0.02 47.17 
0.00 cum SA (acres) 0.09 8.90 

Profile #Future 

1205.53 Element 
0.82 Wt. n-Val. 

1206.34 Reach Len. (ft) 
1202.74 Flow Area (eq ft) 
0.001290 Area (sq ft) 
11920.00 Flow (cfa) 
623.89 Top Width (ft) 
7.26 Avg. Vel. (ft/8) 
8.78 Hydr. Depth (ft) 

331866.5 Conv. (cfs) 
500.00 Wetted Per. (it) 
1196.75 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.64 Cum Volume (acre-ft) 
0.00 cum SA (acres) 

Left OB Channel Right OB 
0.025 

500.00 500.00 500.00 

Warning - The cross-section end points had to be extended vertically for the computed water surfaee. 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth lft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1206.74 Element 
1.01 Wt. n-Val. 

1207.75 Reach Lon. (ft) 
1203.72 Flow Area (eq ft) 

0.001267 Area (sq ft) 
15770.00 Flow (cfs) 
1000.00 Top Width (ft) 

8.06 Avg. Vel. (ft/e) 
9.99 Hydr. Depth (ft) 

443040.6 Conv. (cfa) 
500.00 Wetted Per. (ft) 
1196.75 Shear (Ib/sq ft) 

1.00 Stream Power (lb/ft s) 
0.64 Cum Volume (acre-f t) 
0.00 Cum SA (acres) 

Left 08 Channel Right OB 
0.025 

500.00 500.00 500.00 
1956.06 

830.64 1956.06 1247.06 
15770.00 

374.64 260.51 364.85 
8.06 
7.51 

443040.6 
262.95 
0.59 
4.74 

11.75 69.18 49.10 
7.47 9.57 12.42 

Warning - The cross-section end points had to be extended vertifally for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 0.22 

INPUT 
Description: 
Station Elevation Data n u -  55 

Sta Elev Sta Elev Stlt Elev Sta Elev Sta Elev 
4502.27 1204.5 4554.74 1204.62 4604.73 1204.62 4654.74 1204.48 4704.75 1204.55 
4718.76 1204.5 4754.74 1204.67 4796.47 1205.02 4807.62 1205.07 4816.98 1205.91 
4821.88 1205.7 4837.93 1205.85 4848.63 1204.13 4851.58 1203.52 4855.26 1203.98 
4859.33 1203.9 4864.96 1205.01 4873.1 1205.16 4876.97 1205.1 4905.44 1198.11 
4922.84 1197.9 4948.83 1198.18 4963.23 1198.17 4976.38 1197.95 4984.69 1197.19 
4988.83 1195.4 4995.64 1195.51 4998.21 1195.36 5008.61 1197.03 5016.98 1197.55 
5052.81 1198.1 5058.39 1197.8 5064.85 1197.2 5068.82 1196.23 5075.35 1195.78 
5081.57 1197 5089.34 1197.89 5099.9 1197.5 5124.61 1204.41 5133.74 1205.48 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4502.27 .04 4876.97 .025 5133.74 .04 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4876.97 5133.74 500 500 500 .I .3 

IneEfectrve Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4502.27 4876.97 1207 5133.74 5502.27 1201 
Left Levee Station= 4816.98 Elevation= 1205.91 
~ i g h t  ~ e v e e  Station= 5133.74 Elevation= 1205.48 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) . . 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TOD Width (ft) 
vei Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Mln Ch El (ft) 
Alpha 
Frctn Loss (ftl 
C & E Loss (ft) 

Element 
wt. n-val. 
Reach Len. (ft) 
Flaw Area (sq ftl 
Area (sq ft) 
Flow (cfsl 
Top Width (ftl 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfsl 
wetted Per. (ft) 
shear (Lb/sq ft) 
Stream Power (lb/ft sl 
Cum Volume (acre-ft) 
cum SA (acres) 

Left OB channel mght 08 
0.025 

500.00 500.00 500.00 
1333.09 

0 . 1  1333.09 
8700.00 

1.88 239.14 
6.53 
5.57 

247430.4 
241.57 
0.43 
2.78 

0.02 31.85 
0.08 6.19 

Warning - D~vided flow computed far this cross-sectlon. 
CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crlt W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ftl 
Vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss fft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0.025 
Reach Len. (ft) 500.00 500.00 500.00 
Flow Area (sq ft) 1626.04 
Area (sq ft) 15.01 1626.04 
Flow (cfsl 11920.00 
Top Width (ft) 20.18 250.58 
Avg. Vel. (ftlsl 7.33 
Hydr. Depth (ftl 6.49 
Conv. (cfs) 333834.4 
Wetted Per. (ftl 253.29 
shear (lb/sq ftl 0.51 
stream Power (lb/ft S) 3.75 
Cum volume (acre-ft) 0.37 39.04 
Cum SA (acres) 0.51 6.45 

Warning - Divided flow computed for this cross-section 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1206.07 Element Left OB Channel Right OB 
Vel Head (ft) 1.03 Wt. n-Val. 0.025 
E.G. Elev (ft) 1207.10 Reach Len. (ft) 500.00 500.00 500.00 
Crit W.S. (ft) 1203.19 Flow Area (sq ft) 1932.94 
E.G. Slope (ft/ft) 0.001295 Area (sq ft) 510.10 1932.94 1615.49 
Q Total ( c ~ s )  15770.00 Flow (cfs) 15770 .OO 
Top Width (ftl 1000.00 Top Width (ftl 374.70 256.77 368.53 
Vel Total (ft/s) 8.16 Avg. Vel. (ftls) 8.16 
Max Chl Dpth (ft) 10.71 Hydr. Depth (ft) 1.53 
Conv. Total (cfs) 438143.6 Conv. (cfs) 438143.6 
Length Wtd. (ftl 500.00 Wetted Per. (ft) 259.54 
Min Ch El (ft) 1195.36 Shear (lb/sq ft) 0.60 
Alpha 1.00 Stream Power (lb/ft s) 4.91 
Frctn Loss (ft) 0.74 Cum Volume (acre-ft) 4.06 46.86 32.68 
C & E Loss (ft) 0.02 Cum SA (acres) 3.17 6.60 8.21 

Warning - The cross-section end points had to be extended vertically for the c-uted water surface. 

EAST MARICOPA FLOODWAY PAGE 101 HNTB CORPORATION 
CAPACITY ASSESSMENT (FCD 97-06) 1-12-99 
REACH 1 



CROSS SECTION RIVER: EMF 
RGACH: Reach 1 RS: 0.125 

INPUT 
Desoription: 
Station Elevation Data n u m ~  55 

Sta Elev Sta Elev Sta Elev Sta Elev Ste Elev 
4502.27 1204.7 4555.33 1204.8 4605.32 1204.78 4641.21 1204.82 4691.27 1204.63 
4719.33 1204.7 4755.32 1204.86 4775.57 1204.84 4794.78 1204.94 4802 1205.45 

Manning's n Values n u =  3 
Sta n Val Sta n Val Ste n Val 

4502.27 .04 4878.22 ,025 5121.06 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4878.22 5121.06 220.03 220.03 220.03 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4502.27 4866.6 1207 5139.25 5498.79 1207 
 eft Levee Station= 4802 Elevation- 1205.45 
Right Levee Station= 5139.25 Elevation= 1204.52 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Val Head (ft) 
E.G. Elev (ft) 
crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (Cfs) 
Top Width (ft) 
Vel Total (ft/s) 
M a w  Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Lo88 (ft) 

Profile #Design 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Azea (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/a) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Vol- (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

Warning - Divided flow computed for this cross-section. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #ElIture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Kin Ch El (ft) 
Alpha 

1203.89 Element Left 08 
1.05 Wt. n-Val. 

1204.93 Reach Len. (ft) 220.03 
1201.88 Flow Area (ea ftl . - 

0.001758 Area ( s q  ft) 
11920.00 Flow (cfs) 
266.69 TOP Width (ft) 

8.85 ~ y & .  Depth (ft) 
284270.7 Conv. (cfs) 
220.03 wetted Per. (it) 
1195.04 Shear (lb/eq ft) 

1.00 stream Power (lb/ft 6 )  

Channel Right 08 
0.025 
220.03 220.03 
1450.38 
1450.38 
11920 .OO 
240.30 
8.22 
6.04 
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0 Frctn Loss (ft) 
C h E Loss (ft) 

0.54 Cum Volume (acre-ft) 0.16 21.39 
0.00 Cum SA (acres) 0.24 3.63 

Warning - Divided flow computed for this cross-section. 
warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ftl 
Val Head, (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (of=) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El Ift) 
Alpha 
Frctn Loss (ftl 
C 6 E Loss (ft) 

1205.07 Element 
1.27 Wt. n-Val. 

1206.34 Reach ten. (ft) 
1202.83 Flow Area (sq ft) 
0.001705 Area (sq ftl 
15770.00 Flow (cfs) 

695.00 Top Width (ft) 
8.95 Avg. Vel. (ft/s) 
10.03 Hydr. Depth (ft) 

381942.7 Conv. (cfsl 
220.03 Wetted Per. (ftl 
1195.04 Shear (lb/eq ft) 

1.02 stream Power (lb/ft 
0.52 Cum Volume (acre-ft) 
0 .OO Cum SA (aores) 

Left OB 
0.040 

220.03 
8.67 
80.56 
10.95 
74.43 
1.26 

Channel Right OB 
0.025 0.040 

220.03 220.03 
1736.68 16.52 
1736.68 1449.88 
15735.31 23.74 
242.84 377.73 

9.06 1.44 
7.15 0.91 

381102.4 575.1 
244.80 18.21 
0.76 0.10 
6.84 0.14 

25.80 15.00 
3.74 3.92 

Warning - The cross-section end points had to be extended vertically for the oomputed water surface. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 0.084 

INPUT 
Descrrotion: Beain Loose Riorao -----  - A .  

Stat~on Elevat~on Data num- 42 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

4504.08 1204.5 4561.41 1204.64 4649.64 1204.39 4655.58 1204.34 4705.59 1204.34 
4755.59 1204.7 4801.73 1205.1 4811.56 1204.75 4824.27 1204.9 4835.3 1204.2 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4504.08 .04 4874.73 ,035 5128.94 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4874.73 5128.94 34.2 34.2 34.2 .1 .3 

Ineffective Flow num- 2 
Sta L Sta R Elev Sta L Sta R Elev 

4504.08 4874.73 1206 5128.94 5504.08 1206 
Left Levee Station= 4801.73 Elevation= 1205.1 
Right Levee Station= 5128.94 Elevation= 1203.89 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 

1202.19 Element Left 08 Channel Right OB 
0.87 Wt. n-Val. 0.035 

1203.06 Reach Len. (ft) 34.20 34.20 34.20 
Crlt W.S. (ft) 1200.61 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.003679 Area (sq ft) 
Q Total (cfs) 8700.00 Flow (cfs) 
Top W ~ d t h  (ft) 234.25 Top W~dth (ft) 
Vel Total (ft/s) 7.47 Avg. Vel. (ft/sl 
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Max Chl Dpth (ft) 6.62 Hydr. Depth (ft) 4.97 
Conv. Total (cfs) 143435.8 Conv. (ofs) 143435.8 
Length Wtd. (ft) 34.20 Wetted Per. (ft) 235.57 
Min Ch El (ftl 1195.57 Shear (lb/aq ft) 1.14 
Alpha 1.00 stream Power (lb/ft s) 8.48 
Frctn Loss (ft) 0.10 Cum Volume (acre-ft) 11.45 
C 6 E Loss (ft) 0.01 Cum SA (acres) 2.34 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (eq ft) 
Area (sq ft) 
Flow (of P) 
Top Width (ft) 
Avg. ve1. (ftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/aq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Warning - Divided flow computed for this croas-section. 
CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Profile #Existing 

1204.54 Element 
1.28 Wt. n-Val. 

1205.81 Reach Len. (ft) 
1202.43 Flow Area (sq ft) 

0.003543 Area (aq ft) 
15770.00 Flow (=fa) 
674.11 Top Width (ft) 
9.07 Avg. Vel. (ft/s) 
8.97 Hydr. Depth (ft) 

264940.6 Conv. (cfr) 
34.20 Wetted Per. (it) 

1195.57 Shear (lb/sq ftl 
1.00 stream Power (lb/ft s) 
0.10 Cum Volume (acre-ft) 
0.01 Cum SA (acres) 

Left 08 Channel Right 08 
0.035 

34.20 34.20 34.20 
1435.47 

13.50 1435.47 

Left 08 Channel Right 08 
0.035 

34.20 34.20 34.20 

Warning - The cross-section end points had to be extended vertically for the computed water surface 
CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 0.077 

INPUT 
Deaorintion: 
station Elevation Data nun= 51 --.- . - 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4502.56 1204.6 4545.62 1204.57 4595.68 1204.64 4615.51 1204.58 4655.61 1204.27 
4705.62 1204.3 4774.82 1204.86 4804.19 1205.03 4813.03 1204.8 4825 1204.88 
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M a n n i n g ' s  n V a l u e s  n u =  3 
sta n v a l  S t a  n V a l  S t a  n Va l  

e a n k  sta:  eft R i g h t  L e n g t h s :  L e f t  Channel  R i g h t  Coe f f  C o n t r .  
4879.36 5129.79 450 307 .99  1 3 8  .1 

I n e f f e c t i v e  Flow n m  2 
S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4502 .56  4879.36 1206 5 1 4 3 . 9 1  5502 .56  1206 
Lsf t Levee  S t a t i o n =  4804 .19  E l e v a t i o n =  1205 .03  
R i g h t  Levee  S t a t i o n =  5143 .91  E l e v a t i o n =  1204 .11  

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  (ft) 
V e l  Head (ft)  
E.G. E l e v  (ft) 
C r x t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s l  
Top Wld th  (ft) 
V e l  T o t a l  (ft /s) 
Max C h l  Dpth  ( f t )  
Conv. T o t a l  ( c f s )  
L e n g t h  Wtd. ( f t )  
Min Ch E l  (ft) 
A l p h a  
F r c t n  L o s s  ( f t l  
C 6 E L o s s  ( f t l  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t l  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. (ft) 
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s l  
Top Wid th  (ft) 
V e l  T o t a l  ( f t / ~ )  
Max C h l  Dpth  (ft) 
Conv. T o t a l  ( c f s l  
L e n g t h  W t d .  ( f t)  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  Loes  ( f t l  
C 6 E L o s s  (ft) 

1202 .11  E lemen t  I 
0 . 8 3  W t .  n-Val.  

1202.94 Reach Len.  (ft) 
1200.47 Flow Area  ( s q  f t )  

0.002548 A r e a  ( s q  f t l  
8700.00 Flow ( c f s l  

237.88 Top W i d t h  (ft) 
7 .30  Avg. V e l .  ( f t /s)  
6.44 Hydr. Depth  ( f t )  

1 7 2 3 4 5 . 3  Conv. ( c f s )  
307.99 Wetted P e r .  ( f t )  

1195.67 S h e a r  ( l b / s q  f t )  
1 . 0 0  s t r e a m  Power (lb/ft s) 
0 . 7 9  Cum Volume (acre-ft) 
0 . O O  Cum SA b o r e s )  

P r o f i l e  # F u t u r e  

E lemen t  
W t .  n-Val.  
Reach Len.  ( f t )  
Flow A r e a  ( s q  f t )  
A r e a  (sq f t l  
Flow ( c f s l  
Top Width  ( f t )  
Avg. V e l .  ( f t /s)  
Hydr. Depth  ( f t l  
Conv. (cfs) 
W e t t e d  P e r .  ( f t l  
s h e a r  ( l b / s q  f t l  
S t r eam Power ( l b / f t  s) 
Cum Volume ( a c r e - f t l  
Cum SA (acres) 

Warning - D i v i d e d  f l o w  computed f o r  t h i s  c r o s s - s e c t i o n  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. (ft) 
E.G. S l o p e  (ft/ft) 
Q T o t a l  (cfs) 
Top Width  ( f t )  
vel T o t a l  (ft /s) 
Max C h l  Dpth  ( f t l  
Conv. T o t a l  ( c f s l  
L e n g t h  W t d .  ( f t l  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  Loss ( f t )  
C 6 E L o s s  ( f t )  

E l emen t  
W t .  n-Val.  
Reach Len.  ( f t )  
Flow A r e a  (sq f t l  
Area  ( s q  f t )  
Flow ( c f e l  
Top Width  ( f t )  
Avg. V e l .  ( f t / a )  
Hydr.  Depth  ( f t l  
conv .  (cfs) 
W e t t e d  P e r .  ( f t l  
s h e a r  ( l b / s q  f t )  
s t r e a m  Power ( I b / f t  s l  
Cum Volume ( a c r e - f t )  
Cum SA (acres) 

Channe l  R i g h t  OB 
0 .030  

L e f t  08 Channel  R i g h t  OB 
0 . 0 3 0  

450.00 307 .99  1 3 8 . 0 0  
1467 .89  

1 3 . 4 4  1467 .89  
11920.00 

20.33 244.90 
8 . 1 2  
5 . 9 9  

238883.0 

L e f t  OB Channe l  
0 . 0 3 0  

450 .00  307 .99  
1 7 7 0 . 6 8  

55 .53  1 7 7 0 . 6 8  
15762 .11  

48 .63  2 5 0 . 4 3  
8 . 9 0  
7 .07  

R i g h t  08 
0 .040  

1 3 8 . 0 0  
6 .95  

1 4 7 4 . 4 1  
7 . 8 9  

372 .77  
1.13 
0 . 4 9  

1 6 0 . 9  
1 4 . 1 2  

0 .07  
0 .08  
6 .39  
1 . 7 3  
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Warnmg - The croes-section end points had to ba extended vertically for the computed water surface. 
a 

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 0.019 

INPUT 
Description: 
Station Elevation Data n u -  55 

Sta Elev Sta Elev sta  lev Sta Elev Sta Elev 
4592.48 1197 4624.51 1196.61 4631.96 1196.27 4637.8 1195.68 4655.87 1196.61 
4681.39 1197.1 4702.41 1197.36 4723.93 1200.1 4744.3 1203.09 4755.76 1203.2 
4769.11 1202.9 4779.73 1202.78 4794.38 1203.16 4801.67 1202.38 4810.74 1201.79 
4823.98 1201.6 4858.7 1201.25 4863.2 1201.42 4872.43 1203.8 4888.74 1203.69 
4910.34 1196 4914.34 1196.06 4925.4 1195.47 4971.95 1196.03 5014.13 1196.01 
5063.75 1195.8 5079.57 1195.27 5085.53 1194.97 5094.49 1195.88 5107.97 1195.71 
5110.51 1196.5 5133.34 1203.6 5142.02 1203.44 5147.67 1203.12 5153.14 1200.92 
5166.2 1200 5202.05 1200.11 5225.82 1200.06 5258.63 1200.06 5265.7 1199.97 
5270.99 1200.1 5317.11 1200.02 5337.04 1199.86 5374.37 1199.78 5383.46 1199.39 
5393.67 1198.6 5401.03 1199.66 5409.76 1199.42 5473.19 1200.34 5489.68 1200,48 
5535.55 1200.5 5548.42 1200.15 5556.69 1198.21 5564.71 1199.63 5592.48 1200.02 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4592.48 .04 4888.74 .03 5133.34 .04 

Bank sta: Left Right Lengths: Left Channel Right 
4888.74 5133.34 78.04 78.04 78.04 

Ineffective Flow n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4592.48 4872.43 1206 5133.34 5592.48 1206 
Left Levee Station= 4872.43 Elevation= 1203.8 
night Levee Station= 5133.34 Elevation= 1203.6 

CROSS SECTION OUTPUT Profile (toesign 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (it) 
E.G. Slope (ft/ft) 
P Total (of=) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Fretn Loss (ft) 
C s E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/a) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft a) 
Cum Volvme (acre-ft) 
Cum SA (acres) 

Coeff Contr. Exgan. 
.3 .5 

Left OB Chamnel Right 08 
0.030 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional croes sections. 

Warning - The conveyance ratio (upstream conveyance divided by domatream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional crosa aectiona. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 

EAST MARICOPA FLOODWAY 
CAPACITY ASSESSMENT (FCD 97-06) 
REACH 1 

Element Left OB Channel Right 08 
Wt. n-Val. 0.030 
Reach Len. (f t) 78.04 18.04 78.04 
Flow Area (sq ft) 1442.11 
Area (sq ft) 1442.11 
Flow (cfs) 11920 .OO 
Top Wxdth (ft) 237.35 
A q .  Vel. (ft/s) 8.27 
Hydr. Depth (ft) 6.08 
Conv. (cfs) 236364.7 
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Length Wtd. (ft) 18.04 Wetted Per. (ft) 239.51 
Mm Ch El (ft) 1194.97 Shear llb/sq ft) 0.96 
alpha 1.00 Stream Power (lb/ft s) 1.90 
Frotn Loss (ft) 0.32 Cum Vol- (acre-ft) 2.61 
c & E LOSS (ft) 0.37 cum sa (acres) 0.51 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (it) 
E.G. Elev (ft) 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total (cis) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ft) 
alpha 
Frctn Loss (ft) 
C & E Lose (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
AVg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
cum Volume (acre-ft) 
Cum SA (sores) 

Left OB Channel Right OB 
0.030 

18.04 18.04 78.04 
1736.96 
1136.96 1633.29 

Warning - The oross-section end points had to be extended vertically for the computed water surface. 
Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 

for additional cross sections. 
Warning - The conveyance ratio (upstream conveyance divided by domstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross seotions 

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 0.004 

INPUT 
Description: Begin Grouted Riprap 
Station Elevation Data num= 4 9 

Sta Elev Sta Elev Sta Elev Sta  lev Sta Elev 
4588.42 1197 4599.28 1197.4 4625.11 1197.52 4700.4 1196.5 4150.32 1195.27 
4762.91 1195.8 4184.01 1196.43 4801.06 1197.37 4841.48 1203.48 4863.61 1203.93 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4588.42 .04 4892.28 .03 5128.14 ,041 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4892.28 5128.14 21.96 21.96 21.96 .3 . 5  

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4588.42 4876.53 1205 5128.14 5588.42 1205 
Left Levee Station= 4816.53 Elevation= 1204.3 
Right Levee Station= 5128.14 Elevation= 1203.8 

CROSS SECTION OUTPUT Profile %Design 

I 
W.S. Elsv (ft) 1199.61 Element Left OB Channel Riaht OB - 
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Vel Head ( f t )  
E.G. E l ev  ( f t )  
C r i t  W.S. (ft) 
E.G. Slope ( f t / f t )  
Q To ta l  ( c f s )  
Top Width ( f t )  
Vel To ta l  ( f t / s )  
Max Chl Dpth ( f t )  
Conv. T o t a l  (cfs) 
Length Wtd. (ft) 
Min Ch E l  ( f t )  
Alpha 
F rc tn  Loss (ft) 
C & E LOBS (ft) 

1 . 8 9  W t .  n-Val. 0.030 
1201.50 Reach Len. ( f t )  21.96 21.96 21.96 
1199.61 Flow Area (eq f t )  788.19 

0.008534 Area ( sq  f t )  788.19 
8700.00 Flow (o f s )  8700.00 

209.15 Top Width ( f t )  209.15 
11.04 Avg. Vel .  ( f t / s )  11 .04  

4.34 Hydr. Depth ( f t )  3 .77  
94177.4 Conv. (o f s )  94177.4 

21.96 Wetted Per .  ( f t )  210.36 
1195.36 Shear ( l b / aq  ft) 2.00 

1.00 stream Power ( l b / f t  8)  22.03 
0.07 Cum Volume (acre-f  t) 0 .40  
0.36 Cum SA (sores) 0 .11  

Warning - The energy equat ion  could n o t  be  balanced wi th in  the s p e c i f i e d  number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth  f o r  the water eurfaoe and continued on wi th  t h e  c a l c u l a t i o n s .  

Warning - During the s t anda rd  s t e p  i t e r a t i o n s ,  when t h e  assumed water su r f ace  was set equa l  t o  
c r i t i c a l  depth ,  the c a l c u l a t e d  water su r f ace  came back below c r i t i c a l  depth .  This  i n d i c a t e s  
t h a t  t h e r e  i s  n o t  a v a l i d  s u b c r i t i c a l  answer. The program de fau l t ed  t o  c r i t i c a l  depth .  

Note - Mul t ip l e  o r i t i c a l  deptha were found a t  this l o c a t i o n .  The c r i t i c a l  depth  w i t h  t h e  lowes t ,  v a l i d ,  
water  s u r f a c e  was used. 

CROSS SECTION OUTPUT P r o f i l e  t m t u r e  

W.S. Elev  ( f t )  
Vel Head ( f t )  
E.G. Elev  ( f t )  
C r i t  W.S. (ft) 
E.G. Slope (ft/ft) 
Q To ta l  ( c f s )  
Top Width ( f t )  
Vel T o t a l  ( f t / s )  
Max Chl Dpth (ft) 
Conv. T o t a l  ( o f s )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
Fro tn  Loss ( f t )  
C & E Loss ( f t )  

1200.53 Element L e f t  OB 
2.28 W t .  n-Val. 

1202.81 Reach Len. ( f t )  21.96 
1200.53 Flow Area (sq f t )  

0.007959 Area (aq f t l  
11920.00 Flow ( c f s )  

214.90 Top Width ( f t )  
12.12 Avg. ve1. ( f t / s )  

5.26 Hydr. Depth ( f t )  
133610.4 Conv. (cfs) 

21.96 Wetted Per .  ( f t )  
1195.36 Shear ( l b / s q  f t )  

1.00 s t ream Power ( l b / f t  s) 
0.07 Cum Volume ( ac re - f t )  
0 .43  Cum SA (acres)  

Channel Right  OB 
0.030 
21.96 21.96 

983.29 
983.29 

11920.00 
214.90 

12.12 
4.58 

133610.4 
216.40 

2.26 
27.37 

0 .50  
0 . 1 1  

Warning - The energy equat ion  could n o t  b e  balanced wi th in  t h e  s p e c i f i e d  number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth  f o r  t h e  water su r f ace  and continued on w i th  t h e  f a l c u l a t i o n s .  

Warning - During the s t anda rd  s t e p  i t e r a t i o n s ,  when t h e  asavmed water  s u r f a c e  vae a e t  equa l  t o  
c r i t l c a l  depth ,  t h e  ca l cv l a t ed  water  aur face  cams back below c r i t i c a l  dep th .  Thie indicates 
that t h e r e  i a  n o t  a v a l i d  s u b c r i t i c a l  answer. The program d e f a u l t e d  t o  c r i t i c a l  depth .  

Note - Mul t ip l e  c r i t i c a l  depths  were found a t  t h i s  l o c a t i o n .  The o r i t i c a l  depth  wi th  the lowes t ,  v a l i d ,  
water s u r f a c e  was used.  

CROSS SECTION OUTPUT P r o f i l e  #Exis t ing  

W.S. E l ev  ( f t )  
Vel Head ( f t )  
E.G. Elev  ( f t )  
C r i t  W.S. ( f t )  
E.G. Slope ( f t / f t )  
Q To ta l  ( c f s )  
Top Width (ft) 
Vel T o t a l  ( f t / s )  
Max Chl Dpth ( f t )  
Conv. T o t a l  ( o f s )  
Length wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
Fro tn  Loss ( f t )  
C 6 E Loss ( f t )  

1201.51 Element 
2.69 W t .  n-Val. 

1204.21 Reach Len. ( f t )  
1201.51 Flow Area (sq f t)  

0.007503 Area ( sq  f t l  
15770.00 Flow ( c f s )  

221.05 Top Width ( f t )  
13.16 Avg. Vel .  ( f t / s )  

6.24 Hydr. Depth (ft) 
182060.8 Conv. ( c f s )  

21.96 Wetted Per .  (it) 
1195.36 Shear ( l b / aq  f t )  

1 . O O  Stream Power ( l b / f t  a )  
0.17 Cum volume ( ac re - f t )  
0.06 Cum SA (acres)  

L e f t  08  Channel Right  08 
0.030 

21.96 21.96 21.96 
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w a r n i n g  - The e n e r g y  e q u a t l o n  c o u l d  n o t  be b a l a n c e d  w i t h i n  the s p e c i f i e d  number of i t e r a t i o n s .  The 
p rog ram u s e d  cri t ical  d e p t h  f o r  the w a t e r  s u r f a c e  a n d  c o n t i n u e d  o n  w i t h  the c a l c u l a t i o n s .  

warn ing  - ~ u r i n g  the s t a n d a r d  s t e p  i t e r a t i o n s ,  when the assumed w a t e r  s u r f a c e  was set e q u a l  t o  
c r i t ical  d e p t h ,  the c a l c u l a t e d  water s u r f a c e  came b a c k  be low cr i t ical  d e p t h .  T h i s  i n d i c a t e s  
t h a t  there i s  n o t  a valid s u b c r i t i c a l  a n s w e r .  The p rog ram d e f a u l t e d  t o  cri t ical  d e p t h .  

Note  - M u l t i p l e  c r i t ica l  d e p t h s  were  f o u n d  a t  this l o c a t i o n .  The cri t ical  d e p t h  w i t h  the l o w e s t ,  v a l i d ,  
water s u r f a c e  W a s  u s e d .  

CROSS SECTION RIVER: EMF 
REACH: Reach 1 RS: 0.000 

INPUT 
D e s o r i p t i o n :  Top o f  Drop S t r u c t u r e  a t  the Downstream End of E a s t  Mar i copa  

Floodwav.  G r o u t e d  Riorao ~ ~- , . . 
S t a t i o n  E l e v a t i o n  D a t a  num= 66  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4592 .48  1195 .2  4601 .36  1196 .5  4632 .45  1197 .63  4637.88 1197.7  4684.93 1197 .14  
4704.54 1197 4739 1196 .5  4762.38 1195 .65  4781 .13  1195 .15  4792.05 1 1 9 5 . 6 3  

Mann ing ' s  n V a l u e s  num= 3 
S t a  n V a l  S t a  n V a l  S t a  n Va l  

4592 .48  . 0 4  4879 .86  . 0 3  5133.12 .04  

Bank S t a :  L e f t  R i g h t  Leng ths :  L e f t  Channe l  R i g h t  Coe f f  C o n t r .  Expan 
4879 .86  5133 .12  0 0 0 .3 .5  

L e f t  Levee  S t a t i o n =  4879.86 E l e v a t i o n =  1201 .3  
R i g h t  Levee  S t a t i o n =  5133.12 E l e v a t i o n =  1203.92 

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( f t l  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Wid th  ( f t )  
V e l  T o t a l  ( f t /s)  
Max C h l  Dpth  ( f t )  
c o n v .  T o t a l  ( o f = )  
L e n g t h  W t d .  ( f t )  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  Lose  ( f t )  
C 6 E LO88 ( f t )  

E l emen t  L e f t  OB Channe l  R i g h t  OB 
W t .  n-Val.  0 .030  
Reach Len.  ( f t )  
Flaw Area ( s q  f t )  790 .43  
Area ( s q  f t )  790 .43  
Flow ( c f s l  8700 . O O  
Top Wldth  ( f t )  212 .46  
Avg. V e l .  ( f t / s )  1 1 . 0 1  
Hydr. Depth  ( f t )  3 . 7 2  
conv .  (cfs) 93680 .9  
W e t t e d  P e r .  ( f t )  213 .55  
S h e a r  ( l b / a q  i t )  1 . 9 9  
S t r e a m  Power ( l b / f t  s) 21 .94  
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # m t u r e  

W.S. E l e v  ( f t )  1 1 9 9 . 9 8  
V e l  Head ( f t )  2 . 2 5  
E.G. E l e v  ( f t )  1202 .23  
C r i t  W.S. ( f t )  1199 .98  
E.G. S l o p e  ( f t / f t )  0 .008034 
Q T o t a l  ( c f e )  11920.00 
Top Wid th  ( f t )  220 .11  
V e l  T o t a l  ( f t / s )  1 2 . 0 5  
Max C h l  m t h  ( f t )  5 . 2 8  

REACH I 

Elemen t  
Wt. n-Val .  
Reach Len.  (ft) 
Flow Area ( s q  f t )  
Area  lsq f t )  
Flow ( c f s l  
Top Width  ( f t )  
Avg. V e l .  ( f t / s )  
Hydr. Depth  ( f t )  
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L e f t  08 Channe l  R i g h t  OB 
0 .030  

989 .57  
989.57 

11920 .OO 
220 .11  

1 2 . 0 5  
4 .50 
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Conv. Total (cfs) 132984.1 Conv. (cfs) 
Length Wtd. (ft) Wetted Per. (ft) 
Min Ch El (ft) 1194.10 Shear (lb/aq ft) 
Alpha 1.00 Stream Power (lb/ft s) 
Frctn Loss (ft) Cum vol- (acre-ft) 
C & E Loss (ft) Cum SA (acres) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Val Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
M2.n Ch El (Et) 
Alpha 
Frctn Loss (ft) 
C & E Lass (ft) 

Profile #Existing 

1201.03 Element Left OB Channel Right 08 
2.51 Wt. n-Val. 0.030 

1203.60 Reach Ian. (ft) 
1201.03 Flow Area (sq ft) 1225.93 
0.007588 Reea (aq ft) 1225.93 
15710.00 Flow (cfs) 15170 .OO 
236.57 Top Width (ft) 236.57 
12.86 Avg. Vel. (ft/s) 12.86 
6.33 Hydr. Depth (ft) 5.18 

181031.7 Conv. (cfs) 181037.7 
Wetted Per. (ft) 238.13 

1194.10 Shear (lb/sq ft) 2.44 
1.00 stream Power (lb/ft s) 31.37 

Cum Volume (acre-ft) 
Cum SA (acre-) 

Warning - The parabolic search method failed to converge on critical depth. The program will try the 
cross section alice/secant method to find critical depth. 

Note - Multiple critical depths were found at thia location. The critical depth with the lowest, valid, 
water surface was used. 

SUMMARY OF MANNING'S N VALUES 

River :EMF 

Reach River Sta. nl n2 n3 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Raach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

.04 

.04 

.04 

.04 

.04 

.04 
Bridge 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 
,041 
.04 
,041 
.04 
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Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach I 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

S-Y OF REACH LENGTHS 

River: EMF 

Reach River Sta. Left Channel Right 

Reach 1 4.487 500 
Reach 1 4.393 500 
Reach 1 4.298 500 
Reach 1 4.203 224.35 
Reach 1 4.161 27.45 
Reach 1 4.156 39.32 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

4.152 Bridge 
4.148 56 
4.142 396 
4.08 212 --- 

Reaoh I 4.047 380 

EAST MARICOPA FLOODWAY 
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R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a o h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a o h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a o h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 

500 
500 
500 

217.56 
234.54 

47.26 
Bridge 

500.72 
365.97 

446 
344 
308 
390 
288 
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SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: EMF 

Reach River Sta. Contr. Expan. 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reaoh 1 
Reach 1 
Reach 1 
Reaoh 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach I 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Rsach 1 
Reach 1 
Reach 1 
Reach 1 

. 3  
Bridge 

. 3  

Reach 1 
Reach 1 
Reach 1 
Reach 1 



Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
 each 1 
Reach 1 
Reach 1 

Table - Standard Table 1 

Rlver Sea Q Total 
(Cf.1 

Re.ch 1 3.964 8700.00 
Reach 1 3.96& 11920.00 
Rs.ch 1 3.964 15710.00 

EAST MARICOPA FLOODWAY 
CAPACITY ASSESSMENT (FCD 97-06) 
REACH 1 

Mln Ch El W.S. Elev Crlt Y.8. E.0. E1.v Z.G.  S l o p  VeI Chnl Plow *rsa Top WLdth Froudm I Chl 
(Kt1 (Kt1 ( C t l  (ftl (ttlCt1 (rtlal (.q ftl lftl 

1228.12 1234.05 1232.59 1234.99 0.002899 
1228.12 1235.13 1233.47 1236.32 0.002949 
1228.12 1236.10 1234.39 1237.74 0.003015 

1226.74 123d.04 1232.23 1234.84 0.001613 
1226.74 1235.13 1233.10 1236.16 0.001564 
1226.74 1236.31 1234.05 1237.57 0.001719 

1226.40 1233.59 1231.52 1234.32 0.001411 
1226.40 1234.6s 1232.40 1235.61 0.001501 
1226.40 1235.85 1233.34 1236.99 0.001498 

1226.59 1233.08 1231.65 123d.00 0.002070 
1225.59 1234.10 1232.53 1235.21 0.002119 
1226.59 1235.21 1233.47 1236.64 0.002121 

1226.11 1232.18 1230.75 1233.10 0.002013 
1226.11 1233.11 1211.62 1234.32 0.002199 
1226.11 1234.20 1232.56 1235.69 0.002218 

1224.23 1129.99 1229.93 1231.77 0.008149 
1221.23 1231.31 1230.81 1233.11 0.005818 
1224.23 1232.10 1231.76 1234.59 0.00458B 

1224.01 1230.15 1228.84 1231.15 0.002235 
1224.04 1231.44 1229.72 1232.60 0.001982 
1224.04 1232.83 1230.66 1234.15 0.001794 

1224.04 1229.89 1228.99 1231.09 0.002935 
1224.04 1231.20 1229.88 1232.5t 0.002435 
1224.04 1292.59 1230.81 123d.10 0.002139 

1220.72 1229.52 1226.56 1230.13 0.000972 
1220.72 1230.85 1227.52 1231.63 0.001008 
1220.72 1232.27 1228.54 1233.21 0.001029 

12Z0.40 1228.90 1226.37 1229.59 0.001114 
1220.40 1230.22 1227.32 1231.07 0.001184 
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Reach 1 3 .527  
Reach 1 3.527 
Rsash 1 3.527 

Reaoh 1 3.524 
Roach I 3.524 
Reach 1 3.524 

Reach 1 3 . 4 2 9  
Raarh 1 3.129 
Rsaoh 1 3.429  

Reach 1 3.934 
Reach 1 3.334 
Reach 1 3.334 

Rearh 1 3 . 1 7 6  
Rsnch 1 3.176 
Rslsh 1 3.176 

Reash 1 >.I,& 
Reach 1 3.114 
Reaoh 1 3.174 

Reach 1 3.079 
Reach 1 3.079 
Reach 1 3.079 

Reach 1 2.985 
Reash 1 2.985 
Reach 1 2.985 

Reach 1 2.912 
Reash 1 2.912 
Reach 1 2 .  '112 

Reach I 2 113 8700 00 

EAST MARICOPA FLOODWAY 
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1231.63 1228.34 

1228.35 1225.71 
1229.67 1226.64 
1231.08 1227.66 

1227.90 1225.53 
1229.21 1226.46 
1230.62 1227.44 

1227.73 1225.88 
1229.05 1226.80 
1230.47 1227.77 

1227.31 1224.21 
1228.62 1225.18 
1230.03 1226.20 

1226.78 1224 .00  
1228.06 1221.94 
1 2 2 9 . 4 4  1225.95 

1225.53 1223.60 
1225 .78  1224.51 
1228.16 1225.47 

1225.53 1223.56 
1226.78 1224.47 
1228.15 1225.42 

12211.99 1222.30 
1226.24 1223.25 
1227.63 1224.26 

1224 .47  1221.78 
1225.68 1222.71 
1227.06 1223.69 

1224.00 1221.56 
1225.18 1222.4B 
1226.56 1223.45 

1223.98 1221.56 
122S.16 1222.46 
1226.54 1223.43 

1223.25 12Zl.17 
12211.37 1222.04 
1225.76 1223.00 

1 2 2 2 . 7 5  1220.84 
1223.83 1221.73 
1225.22 1222.67 

1220.51 1220.20 
1222.22 1221.09 
1223.96 1222.05 

1220.98 1219.68 
1222.55 1220.45 
1224.31 1221.26 

1220.63 1219.89 
1222.42 lZZObS 
1224.24 1221.46 

1220.51 121'1.25 
1221.96 1220.15 
1223.54 1221.08 

1220.37 1217.11 
1221.81 1218.11 
1223.40 121P.11 

1219.88 1216.88 
1221.32 1217.83 
1222.91 1218.84 

1219.37 1216.60 
1220.81 1217.51 
1222.41 1218.50 

1218.88 1215.d1 
1220.39 1217.34 
1221.97 1218.32 

1218.77 1216.64 
1220.29 1217.56 
1221.88 1218.15 

1218.42 1 2 1 4 . 9 8  
1219.96 1215.93 
1221.57 1216.95 

lZl8.01 1214.69 
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1 4 2  244 .30  0.51 

1340.50 223.73 0 . 4 7  
1 6 b 1 . 5 9  234.56 0.48 
1980.89 247.76 0.50 

1297.91 225.36 0.49 
1601.01 235.53 0.50 
1941.87 248.34 0.51 

1191.89 224.01 0.56 
1493.98 234.30 0.55 
1833.65 216.05 0 . 5 6  

1418.07 221.41 0.43 
l715.15 232.11 0.45 
2051.55 248.31 0 . 4 7  

1367.98 223.90 0.45 
1660.91 23a.80 0.48 
1094.78 249.24 0.49 

1209.20 224 .91  0.55 
6 .  233.72 0.55 
1826.33 312.82 0.56 

1220.23 224.92 0.54 
1507.25 233.51 0.55 
1836.63 310.65 0.55 

1354.38 225.46 0.46 
1641.17 235.96 0 . 4 9  
1977.31 268.29 0.50 

1365.90 2 2 8 . 4 4  0.46 
1548.25 238.26 0.48 
1986.80 266.l8 0.51) 

1330.12 230.96 0.48 
1607.37 240.16 0.51 
1948.63 278.54 0.52 

1331.17 232.15 0.48 
1609.20 240.40 0.50 
1950.90 280.03 0.52 

1260.90 230.43 0.52 
1524.07 240.11 0.55 
1862.59 4 0 1 . 6 2  0 . 5 5  

1219.67 228.71 0 .5d  
1471.14 236.56 0.57 
1811.07 261.40 0.58 

894.76 220.59 0.85 
1249.50 231.43 0.72 
1664.70 250.08 0.65 

1261.77 312.30 0.60 
1780.23 346.02 0.52 
2460.48 792.71 0.d6 

1095.96 306.02 0.74 
1682.10 sn.90 0.57 
2377.52 788.61 0.49 

1081.50 228.50 0.65 
1418.11 238.38 0.61 
1804.BO 253.03 0.58 

1450.77 223.16 0.41 
1780.50 233.38 0.43 
2159.71 247.03 0.4d 

4 3 . 9 7  221.94 0.43 
1731.12 232.51 0.44 
2 1 1 d . 2 4  300.30 0.46 

1378.38 2 2 5 . 1 4  0.15 
1716.32 236.83 0.45 
2110.88 487.91 0.48 

1330.84 245.83 0.dS 
1686.15 379.33 0.47 
2078.96 792.28 0.47 

1252.48 241.90 0.52 
1607.59 374.00 0.51 
2001.25 784 .73  0.49 

1SOd.PI 251.72 0.40 
1860.74 41e.90 0.80 
2259.96 823.58 0.41 

14182.97 227.79 0.41 

HNTB CORPORATION 
1-12-99 





erofrls output Tabla - Standard Table 2 

Rsach RIYBZ St. E.c. Elev W . S .  ~ l s v  vei Head Frcm Loss c i E Lo88 Q ~ e f r  Q Cnann.1 Q %qhr Top Vldth 
(ftl (ftl (ft) let) (ft) (efs) 10fe1 (CfSi (It1 

m a o h  1 4 . 1 4 2  1 2 3 4 . 8 4  1234.06 0 . 8 0  0 . 4 9  0 .01  8700.00 230.90 

EAST MARICOPA FLOODWAY PAGE 117 HNTB CORPORATION 

CAPACITY ASSESSMENT (FCD 97-06) 1-12-99 

REACH 1 



Reach 1 4.L42 1236.16 
Reach 1 4.142 1237.57 

Reach 1 4 . 0 8  1234.32 
Rsach 1 4.OQ 1235.61 
Reach 1 4 . 0 8  1236.99 

Rsach 1 4.0&7 1234.00 
Rsach 1 4.047 1235.27 
RaaEh 1 4.047 1236.64 

RQaCh 1 3.964 1233.10 
Rmach 1 3.954 1234.32 
R ~ a c h  1 3.964 1235.69 

RsaCh 1 3.899 1231.77 
Reach 1 3.899 1233.11 
Reach 1 3.899 1234.59 

Reach 1 3.88  1231.15 
Re.oh 1 3.88 1232.60 
Reach 1 3.88 1236.15 

Reach 1 3.877 lZ3l.09 
Reach 1 3.877 1232.54 
Reach 1 3.877 1234.10 

Reach 1 3.782 1230.13 
Reaoh 1 3.782  1231.63 
Reach 1 3.782 1233.11 

Rsash 1 3.688 1229.53 
Reach 1 1.688 1231.07 
R ~ a c h  1 3.688 1232.65 

Reach 1 3.593 1229.01 
Reach 1 9.593 1230.49 
Rsaoh 1 3.593 1232.06 

RsaCh 1 3.527 1228.50 
Reaoh 1 3.E27 1230.07 
Reach 1 3.527 1231.65 

Reaah 1 3 .524  1228.56 
RBaCh 1 3.52d 1230.04 
Rsach 1 3.524 1231.62 

Reach 1 3.&29 1227.89 
Rsaoh 1 3.429 1229.31 
Rszch 1 3.419 1230.95 

Reach 1 3.334 1221.41 
Rsaoh 1 3.334 1228.86 
R-aCh 1 3.334 1230.41 

Reach 1 3,176  1226.34 
Reach 1 3 , n 6  1227.77 
Reach 1 3,176 1229.32 

Reach 1 3.174 1226.32 
Reach 1 3.174 1227.75 
 each 1 3 . ~ 4  122~.30 

Reach 1 3.07'1 1225.64 
Reach 1 3.079 1227.06 
Reach 1 3.079 1228.62 

Reach I 2.985 1225.10 
Reach 1 2.985 1226 .49  
Rsach 1 2.985 1228.04 

Reach 1 2.912 1224.66 
Reach 1 2.912 1226.03 
R-aah 1 2.912 1227.57 

Reach 1 2.909 1224.63 
maoh 1 2.909 1228.01 
Reaoh 1 2 .  PO9 1227.55 

Rsash 1 2.814 1223.99 
R e a m  1 2.814 1225.32 
Rslach 1 2.814 1226.87 

R P ~ E ~  1 2.757 1223.54 
Rsaoh 1 2 .757  1224.85 
R-aoh 1 2 .757  1226 .40  

Rnaoh 1 2.65 1222.12 
Rsaoh 1 2.65 1223.64 
Rsaah 1 2.65 1225.35 

Reach 1 2.646 1221.72 
Rpaoh 1 2.646 1223.25 
Reach 1 2 . 6 4 6  1 2 2 4 . 9 5  

EAST MARICOPA FLOODWAY 
CAPACITY ASSESSMENT (FCD 97-06) 
REACH 1 

1.02 0.51 
1.26 0.52 

0.73 0.30 
0.95 0.31 
1.14 0.31 

0.92 0.90 
1.18 0.95 
1 . 1 6  0.95 

0 .02  1.24 
1.21 1.15 
1.49 1.05 

1.78 0.39 
1.81 0 . 3 1  
1.89 0.27 

1.00 0 . 0 4  
1.16 0.03 
1.32 0.03 

1.20 0.78 
1.34 0 . 7 5  
1.50 0.72 

0.61 0.53 
0.77 0.5B 
0.94 0.55 

0.68 0 . 5 1  
0.85 0.58 
1.02 0.58 

0.65 0.41 
0 . 8 2  0 . 4 1  
0 . 9 8  0.41 

0 . 7 0  0 . 0 2  
0 . 8 6  0.02 
1.02 0.02 

0.83 0 . 6 0  
0.99 0.60 
1.15 0.60 

0.5B 0 . 4 8  
0.75 0.51 
0.92  0.53 

0.63 1.05 
0.80 1.07 
0 .97  1.07 

0.80 0.02 
0.99 0.02 
1.16 0.02 

0.79 0.64 
0.97 0.65 
1.14 0.64 

0.64 0.54 
0.82 0.57 
0.99 0.58 

0.63 0.13 
0 . 8 1  0.46 
0.98 0.46 

0 . 6 6  0.07. 
0 .85  0.02 
1.02 0.02 

0.66 0.65 
0.85 0.68 
1.01 0.67 

0,74 0.45 
0.95 0.47 
1.11 0.46 

0.79 1.35 
1.02 1.17 
1.18 1.03 

1.47 0.04 
1 . 4 1  0.03 
1.39 0 . 0 2  

0.74 0.04 
0.70 0.02 
0.64 0.02 
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EAST MARICOPA FLOODWAY 
CAPACITY ASSESSMENT (FCD 97-06) 

0 . 6 6  0.51  0 . 0 0  8700 .00  2 a 5 . 4 4  
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REACH 1 



APPENDIX C 

HYDRAULIC ASSESSMENT REULTS 

2. HEC-RAS Cross Section Plots 





1 EMF Reach 6 (1-12-99), FCD 97-06 
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EMF Reach 6 (1-12-99), FCD 97-06 
Just Upstream End of Brown Road Box Wingwalls RS = 27.278 
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EMF Reach 6 (1-12-99), FCD 97-06 
Brown Road 2 - 8' X 8' X 138.89' RCBC RS = 27.261 

Stati I. 



0 
EMF Reach 6 (1-12-99), FCD 97-06 I 

Brown Road 2 - 8' X 8' X 138.89' RCBC RS = 27.261 
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EMF Reach 6 (1-12-99). FCD 97-06 
Brown Road 2 - 8' X 8' X 138.89' RCBC Downstream Face RS = 27.248 
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EMF Reach 6 (1-12-99). FCD 97-06 
Downstream of Side Inlet (80'Wlde) & 54" Storm Drain From East. Q(D) = 1,200 cfs. Q(F) = 1.1 10 cfs & Q(E) = 890ck RS = 27.189 
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Adobe Street 5 - 8'X 8' X 108.83' RCBC Downstream Face RS = 26.702 
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Downstream of Side Inlet (120'Wide) From East Side RS = 26.187 
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EMF Reach 6 (1-12-99). FCD 97-06 . . 
RS = 25.028 
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EMF Reach 6 (1-12-99), FCD 97-06 
RS = 24.987 
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EMF Reach 6 (1-12-99). FCD 97-06 I . . 
Ineffective Flow Area From Broadway Road Bridge RS = 24.957 
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EMF Reach 6 (1-12-99), FCD 97-06 1 
RS = 24.862 
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EMF Reach 6 (1-12-99), FCD 97-06 
Upstream End of Reach 5, Downstream of Broadway RS = 24.723 i 
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I Broadway Road 3-Span Bridge RS = 24.936 I 
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I EMF Reach 5 (1--12-99). FCD 97-06 1 
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EMF Reach 5 (1-12-99), FCD 97-06 
RS = 24.454 





EMF Reach 5 (1--12-99), FCD 97-06 
RS = 24.247 



EMF Reach 5 (1--12-99), FCD 97-06 
RS = 24.13 
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EMF Reach 5 (1-12-99), FCD 97-06 
RS = 24.1 
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EMF Reach 5 (1-12-99), FCD 97-06 
RS = 24 06 
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EMF Reach 5 (1-12-99). FCD 97-06 
RS = 23.962 
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EMF Reach 5 (1-12-99), FCD 97-06 
End of Leisure World Golf Course RS = 23.827 
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EMF Reach 5 (1--12-99), FCD 97-06 
Southern Avenue 4-Span Bridge RS = 23.815 
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EMF Reach 5 (1-12-99), FCD 97-06 
Southern Avenue Bidge Downstream Face RS = 23.804 
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I EMF Reach 5 (1--12-99), FCD 97-06 1 
Begin of Supersition Springs Golf Club RS = 23.803 
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EMF Reach 5 (1-12-99), FCD 97-06 
Just Downstream of Southern Avenue RS = 23.758 
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EMF Reach 5 (1-12-99). FCD 97-06 
RS = 23.604 
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EMF Reach 5 (1-12-99), FCD 97-06 
US 60 WB Bridge Upstream Face RS = 23.219 
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EMF Reach 5 (1-12-99). FCD 97-06 
US 60 (Superstition Fwy) EB & WB FSpan Bridges RS = 23.206 

1360 : .  I -  1 T~ , . . 
. . LFae 

8 ,  8 8 
. . , .  , , 8 

3 . .  1 ~ 8 
-~ 

m , , ,  
- - - , ~ , . +  . . . + . . EG Design 

, 8 8 8  - . . . - -. -- 
> ,~ , .,. 8 - - WS Design 
8 8 I I - .- +. .. - 
I I 8 .  , , , 8 , EG Existing 

1355 ! .  . ' -  I I - - J - - L ~ . ~ ~ - ~  
-. ----. 

, c ! t  , I I N  WS Existing 
: I I I . ~- A - -  # # , ,  
: , , ,  EG Future 
# , I ,  ~ . . ... 
, , I <  

1 1 1 ,  
WS Future 

i I I . -. . . . - - 
8 I , ,  I '  8 I 

, . .  , - , .  . ,  , ~ ~ v - ~ - I ~  - 7  ~- Ground , , ,  8 I ! ,  - ft- 
1350 4 -+--1 + - . +--+-- 

# I S  
Levee , 8 8 8 , . I -4.. 

# , I ,  Bank Sta 
L .~ . L - - 1 -  - J ~~ - 
I , , ,  

1 L i 
8 8 1 ,  
I , , !  
~ 

, I , ,  
1 1 / ,  
I , , ,  - , , , ,  

5 1 - r i - 1 - -  

c , , , ,  
0 - 7 - - 7 - - , - - 7 - - .  - a - .  # , ,  , 
> + . - + - -, - - + - - 

m - , I / ,  
W +. .L  ..,.. 4.. , , , ,  

! , , ,  

1 .. . L . - 8 . .  ., . . 
/ I I I 
I , , ,  
~ - - . . . . . . . . 
8 , , ,  

1 8 ,  - . 8 8 8 ,  

8 8 8 
. . . . . . . . -. ~~ 

I / 1 , 1 ,  

--7---. , , 8 , . . ?. ., ~ -, ~~ - 

, , 8 ,  , 8 8 ,  

+ -. L .  .,. . -2.. , 1 ,  8 

1 ..L ..,. -2.. 

8 8 8 8 

l - -L . . I . .  J.. , 8 8 8 

c~--L-! J-- 
> 1 ! 8 

I , ,  
3 ! 8 8 % # , ,  
~ .....---- 
\ I , ,  

, , , f  ; , I ,  
T - - r - - , - - - -  7 ' - , - - - I - - ? - -  
, , , !  > , , ,  
, - - r - - , - - - -  3 -  - r - - , - - - - -  

I , , ,  
t-f -+ 

4700 4800 4900 5000 5100 5200 5300 5400 

-- 



a 
EMF Reach 5 (1-12-99), FCD 97-06 

US 60 EB Bridge Downstream Face RS = 23.193 
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EMF Reach 5 (1-12-99), FCD 97-06 
No Ineffective Flow Area From US 60 Bridge RS = 23.166 
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RS = 22.944 
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EMF Reach 5 (1-12-99). FCD 97-06 
No Ineffective Flow Area From Baseline Road Bridge RS = 22.68 
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I EMF Reach 5 (1--12-99). FCD 97-06 
Baseline Road Bridge Upstream Face R S  = 22.615 
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EMF Reach 5 (1-12-99). FCD 97-06 
Baseline Road &Span Bridge RS = 22.608 I 
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EMF Reach 5 (1-12-99), FCD 97-06 
Baseline Road Bridge Downstream Face RS = 22.599 
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RS = 22.475 
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RS = 21.633 
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EMF Reach 5 (1-12-99), FCD 97-06 
RS = 21.531 
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EMF Reach 5 (1-12-99). FCD 97-06 
Guadalupe Road Bridge. Upstream Face RS = 21.413 
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EMF Reach 5 (1-12-99). FCD 97-06 
Guadalupe Road 3-Span Bridge RS = 21.407 
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EMF Reach 5 (1-12-99), FCD 97-06 
No Ineffective Flow Area From Guadalupe Road and RS = 21.391 
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Power Road 6-Span Bridge (South of Guadalupe Road) RS = 21.339 
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EMF Reach 5 (1--12-99), FCD 97-06 
Power Road Bridge Downstream Face RS = 21.326 
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RS =21.188 
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EMF Reach 5 (1-12-99). FCD 97-06 
No Ineffective Flow Area From Elliot Road Bridge RS = 20.334 
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Elllot Road 6-Soan Brtdae RS = 20 323 
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EMF Reach 5 (1-12-99). FCD 97-06 
Begin of 8' High Levee on Lefl Overbank RS = 20.247 
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Levee on Lefl Overbank RS = 19.592 
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End of Levee on Lefl Overbank RS = 19.408 
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RS = 19.109 
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Just Downstream of Riggs Road Bridge RS = 10.171 
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Dip Crossing - Begin Transition (Contraction) RS = 6.907 
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RS = 6.576 
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Begin Transition (Contraction) RS = 6.510 
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EMF Reach 2 (1-12-99). FCD 97-06 
End Transition and Begin Loose Riprap RS = 6.486 
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Loose Rioran Channel RS = 6.388 
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Loose Riprap Channel RS = 6.3 
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Loose Riprap Channel RS = 6.252 
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EMF Reach 2 (1-12-99), FCD 97-06 
End Loose Riprap. Begin Concrete Lined Channel Transition (Contraction) RS = 6.23 
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EMF Reach 2 (1-12-99), FCD 97-06 
End Transition and Begin Concrete Lined Channel RS = 6.196 
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Concrete Lined Channel RS = 6.101 

I Station (ft) I 
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Concrete Lined Channel R S  = 6.007 I 
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EMF Reach 2 (1-12-99), FCD 97-06 
Concrete Lined Channel RS = 5.912 
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EMF Reach 2 (1-12-99). FCD 97-06 
Concrete Lined Channel RS = 5.817. 
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EMF Reach 2 (1-12-99), FCD 97-06 
Concrete Lined Channel RS = 5.722 
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EMF Reach 2 (1-12-99), FCD 97-06 
End Concrete Lined Channel Transition, Begin Dissipaor RS  = 5.586 
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End Concrete Lined Dissipator Basin RS = 5.581 
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Riorao Channel R S  = 5.58 
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Riprap Channel RS = 5.578 
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RS = 5.198 
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RS = 5.104 
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RS = 5.009 
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EMF Reach 2 (1-12-99), FCD 97-06 
RS = 4.914 



EMF Reach 2 (1-12-99). FCD 97-06 
RS = 4.82 
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RS = 4.727 
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EMF Reach 2 (1-12-99), FCD 97-06 
Riprap Channel RS = 4.669 
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SR 87 Bridge Downstream Ineffective Areas RS = 4.393 
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EMF Reach 1 (1-12-99), FCD 97-06 
Santan Baptist Church Rd. Bridge Upstream Ineffective Areas RS = 4.203 

1242 

EG Existing 

WS Existing 

1240 EG Future 

WS Future 

EG Design 

WS Design 
1238 = 

Ground 

Levee 

1236 Bank Sta - 
E 
C 
0 .- - m > 
0 z 

1234 

1232 

1230 

1228 
4200 4400 4600 4800 5000 5200 5400 

Station (fl) 



Station (ft) 

5 



EMF Reach 1 (1-12-99), FCD 97-06 
Santan Bapiist Church Road Bridge, Upstream Face RS = 4.156 
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EMF Reach 1 (1-12-99), FCD 97-06 
Santan Baptist Church Road Bridge, Downstream Face RS = 4.148 
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Santan Baptist Church Rd. Bridge Downstream Ineffective Areas, End Loose Riprap Channel RS = 4.142 
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Santan Baptist Church Rd. Bridge Downstream Ineffective Areas RS = 4.08 
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Drop Structure, Downstream Side RS = 3,877 
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. i ' i  j . : . . , , , , , , , . , . , , , , , , , , , , , , , ..... l . ~  ...,.. . ,  , , , , , , , , , , , , , , , . , , , , , , , , , , , 
1 I :  I , . , , . , ~  . , , , , , ,  
: : : . , . . .  . , , ,  
. , , ,  , .  , , , , ~ ,  , , , , , ,  , . .  , , , , , ,  . ,  , , , 

- : : , , , ,  , , , ,  , , , ,  , , , ,  . , , ,  , , , , 
....... :..;..: ...... : ..... : . . ~ ~ . ~ ~ ~  , , , ,  , , , . , . ,  , , , , , , . , , , , , , , , , , , 

1 ,I ; , , , , , , , ,  , , , .  , , , ,  , , , ,  , . , ,  . , , , ,  
~~ 

, , . ,  , , , , 

Q Total (ds) 

, , , .  . , , .  . , , .  . , , ,  . , , ,  . , , ,  ., , , . .... &. .... -: . .  
. , , .  , , , , . , , ,  . , , ,  . , , ,  , , , ,  . , , ,  , , , ,  . , , ,  . , , ,  , , , ,  
. , , ,  . , , ,  . , , ,  . , , ,  ............ ..... ..... , ...... ..... , , , ,  . , , ,  . . ,  , , , . , , ,  , , , ,  , . , ,  , , , ,  . , , ,  
, . . , . . 
&liV!s 

, , , ,  . , , ,  . . . , , , , ,  , . , ,  , . , ,  , . . , . . . , , . . , 
, . , ,  . , . ,  . , , , . , , , , , , ,  , , , ,  , . , ,  , , , ,  
, , , ,  , , , ,  

1320- 

, , , ,  , , . , , , , , . ,  , . , 

i i j i , , , . , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  

, , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  
..... : ...... : ...... : ..... : ........... 

, , , ,  , , , ,  , , , .  , , , .  , , , .  , , , ,  , , , ,  , , , , , , , ,  , , , ,  , , , , , , , ,  , , , ,  , , , ,  , , . ,  , , , ,  ..... > ...... , ...... ..... ' , , , ,  , , , , , , , ,  , , , , , , , ,  , , , ,  , , , ,  , , . ,  
, , , ,  , , 

' I  I i132b0 I Q= 
, , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  . , , ,  , , , ,  
, , , ,  , , , ,  . , , ,  , , , ,  . , , ,  , . , , , , , ,  . , , ,  
, , , ,  , . , , 

, , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , . ,  . , . , , , , ,  , , , ,  , , . , , , , ,  , , , ,  , , , ,  ..... 1 ..... , ............ 3 , , , ,  , , , ,  , , , ,  , , , ,  

, . , i : : :  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , , . , ,  . .  . . . , , , ,  . , , , ,  , , , ,  . ,  . , , . ,  , , , , . , , ,  , , , ,  , . , , , , , ,  , , , ,  , , , ,  
, , , ,  , , , ,  , , , ,  , , , , , , , ,  , , , ,  , , . ,  , , . ,  ..................................... , , . ,  , , , .  , , , ,  , , , ,  , , . .  . , . , . , . , , , . ,  
. , , ,  , , , ,  , , , ,  . , , ,  . , . , . , . .  , . , , .  . , , , ................................ , , . .  . , . .  , , . , , , , ,  , , , , , . , . , , , ,  , , , , 

8000 I 

, , , , , , , , , , , , , , , , , , , , , , , , , , , , -:- . .  . .  
, , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , . , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , ............ ..... , ..... 2 ...... < ..... , , , , , , , , , , , , , , , , , , , , , , , , , , , . , , , . 
. , . .  

. , , ,  - , , . ,  , , , ,  . , , ,  , , , ,  . , , ,  - , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , . , , , , , , , , , ,  .....7......r..................-.....,... , . . , , , , ,  

, , , ,  - , , , ,  , , , .  , , , ,  , , , ,  , , , .  
. , , ,  . . , , ,  , , , ,  . , , .  . , , ,  . , , ,  . , , ,  . . , ,  ......p.....,..... >......<..... 
. . , ,  , , . ,  , , , ,  , , , ,  , , ,  , , , ,  , , , ,  , , , ,  

, , , .  , . , , , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  
..~~~l..., ...... / ..... 1 , , , , , , , ,  , , , ,  , , , ,  

1318 

, , , ,  , . . ,  , , , ,  , , , ,  , , , ,  , , . ,  , , . ,  , , , ,  ..................................... 
, , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , . ,  , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  .....,...... L ..... L...~ ........... , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , ,  , , , ,  

, , , , , , , , , , , , , , , , , , , , . , , , , . , , . , , , , , , , , , , , , , , , , , , , , , , , , , , , ............ L ..... 3 ..... 3 ...... L . - .  , , , , , , , ,  . , , ,  . , . ,  , , , ,  , , , ,  , , , ,  , , , ,  
, , , ,  , , , ,  . . , , , , , ,  , , , ,  , , , ,  . , , ,  , . , , 

~ , , , , 

. , , .  , . 
8iddo ic+ 

, . , ,  .......... 
. . , ,  , , , .  , , , ,  , , , ,  , , , ,  , . , . , , ,  , , , ,  , . , ,  , , , ,  
, , , , , ,  , , , ,  , , , ,  , . , ,  , , , ,  , , , , , ,  , , , , , , , .  , , , , , , , ,  , , , , , , ,  , , , , , , , ,  .................... . . ................................................... 
, , , , , , , , , , , , , , , ,  

, . , , .  , . , ,  , , , ,  , , , .  
, , , , , . , ,  , . , , , , , , , , , , , , , , , , , .  , , , , 

, , , ,  , , , ,  , , , ,  , , , ,  , , , .  , , ,  
, , , ,  , , , .  , , , ,  , , , , , ,  , , , ,  , , , ,  

..... 4 ...... , .... ; ..... : 
, , , ,  , , , ,  

, , , ,  , , , .  , , , ,  , , , ,  . , , ,  . , . .  , , , ,  . , , .  . , , .  . , , ,  
. , , ,  , , , .  . , , ,  . , , ,  , , , ,  , , , ,  , , , ,  , , , , ............................ 
, . . . , . , ,  , , , ,  , , , ,  , . , ,  . , , , ,  , , , ,  , , , ,  

, , , , , , .  , . , . ,  , , 
I I I I , , , , , , , , , , , ,  . , , , .  . ,  , , . , , , , , , , .  ...... ~,~~ .... ~~ ..........,...... , , , .  

, , , , , , , , , , , , , , , , , , , , , , , , 
, , , , , , , , , , , , , , , , , , , , , , , ,  . , . .  , , . ,  ............ ~~ . . .~  ,.....3......?..... 
, . , ,  , , , , 

. . , ,  , . , ,  , . . , , , , ,  
, , , ,  , , . ,  , , . ,  , , ,  , , ,  , , , ,  , , , ,  , , , ,  .......... ~ . ~ ~ ~ . ~ . ~ ~ ~ ~ ~ ~  .... ~. 

, , , ,  , , , ,  , , , ,  . . , , , . , ,  , , , ,  , . , . 
, , , ,  , , , ,  , , , ,  , , , ,  , , , .  , , , ,  , . , .  , , , ,  
, , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , . ,  , . , , , . , , 

, , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , 
, , , , , , , , , , ,  , , , , , , , , , , , , , , , , , , , , , , ............,.................................................. , , , , . , , ,  , , . ,  , , , ,  , , . ,  , , , ,  , , , ,  , , , ,  

. , , , , , , . , , , , . ,  
4000 6000 
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, . , ,  . , , ,  , . , ,  , , , ,  , , , ,  , , . ,  , , , ,  , , , ,  , , , , , , , , , , , ,  , . . ,  , , , ,  
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, . , ,  , , , ,  . , , ,  , , , , , , , ,  , . , ,  
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B 
1324 

, .. , , , . , ,  , . , ,  , , , ,  , , , . , , , , , , , ,. , , , ,  
, , , , , , , ,  , , , ,  

, , , ,  . , , ,  , , , ,  , , , ,  , . , ,  , , , .  , , , ,  . , , ,  . , , ,  , , , ,  , , , ,  , , , ,  
, , , ,  , , , ,  , , , ,  , . , ,  , , , ,  , , , ,  

. ,  . . , , ,. , , , , , ,  , , , ,  , , , ,  , , , ,  
. , .. , , , , , , , , , ,  , , , ,  

. , , ,  , , , ,  , , , .  , , , ,  , , , ,  
1322- , . , : i : : , , , ,  , , , ,  , , , , , , . , , , , , , , , , 

, , , , , . ,  , , . . . .  . . . .  

, , , ,  

, . . .  , , , , , . , ,  . , , ,  , , , ,  . , , ,  - 

, , , . 
, , , . ,  . , , ,  , ., , , , , , , , . , ,  , , , , , , , , 
, , , , , , , , , , , , , , , , , , , , , , , , , , , , 

, , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  
, , , ,  , , , ,  , , , ,  , , , ,  . , . ,  , , , ,  , , . ,  1320- -- . . .  c , , , ,  , , , ,  ,. , . . ,  

, , , ,  , . . ,  
, . , ,  , , , ,  , , , , , . . ,  
, . , ,  , , . .  , , , ,  , , , , , . . ,  > . , . , ,  , . , ,  , , , ,  , , , , , . , ,  m .................... ... , , , ,  , , , , , . , ,  z .-. .......................... 
, . , , ,  , , , ,  , , , ,  , , , ,  , , , , , , , , 
, , , ,  , . , ,  . , , ,  . , , .  , , , , 
, , , , , . , ,  , , , ,  , , , .  , , , ,  4 , , . ,  , , , ,  , , , ,  , . , ,  , , , . 

, , , ,  , , , , , ,  
, , , , , ,  , , . ,  , , ,  .......................................................................................................................................................................................... , , , ,  , , , ,  , , . ,  , , , ,  

Q Total (cfs) 

, , , ,  , , , ,  , . , ,  , , , ,  
, , , ,  , . , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  
, , , ,  , , , .  , , , ,  , , , .  , , , ,  , , , ,  , , , ,  . , , , , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  ................ , , , ,  >..... ..-- 
, , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , . ,  . , . , , , , ,  , , , ,  , , , .  ................. .......... i , , , ,  , , , ,  , , , .  , , , ,  , , , ,  , , , ,  , , , ,  
, , , ,  , , , ,  , , , ,  , , , ,  , , , .  , , , ,  
a ..................... , , , ,  
, , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  
. , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  
, , . ,  , , , ,  , , , ,  , . , ,  , , , ,  , , , ,  , . . . .  , , . ,  

12000 14000 

, , . ,  , , , ,  , , , .  

, , , .  , , , ,  , . , ,  , , , ,  , . , ,  , , , , , , , , 
, , , , , . , ,  , . , ,  , , , , 

0 2000 4000 6000 8000 10000 

, . , ,  , , , , 
, . , ,  , . , ,  , , , , , . , ,  , , , , , , , , ..... .... ..... .... 4 > 4 : . , , ,  . , , ,  . , , ,  . , , ,  , , . .  , , . .  , , , .  , , , ,  , . , ,  , . , ,  , , , , , . , ,  , , , , , , , , ........ , ..... .......... L , , , , , , , , , , , , . , , ,  , , , .  , , , .  , , . .  
. , , .  . , , ,  , , , .  , , , ,  , . , .  , , , ,  , , , ,  ............................................. , . , ,  
: : : :  , . , ,  , , , , , . , ,  , , , , 
, , , , , , , , , , , , , , , , . , , ,  . , , ,  , , , , 
. , , ,  , , , ,  , , , ,  . , , .  , , , ,  , , , .  , , . .  , . .  

, , , ,  , , , . , , , . 
, , , . , , , ,  , , , ,  , , . ,  , , . ,  , , . ,  . , . ,  ................ , - - - -  .....<.... 
, . , ,  , . , ,  , , , , , , , , , , , , , , , . , , , , , , , , , , , , . , , ,  , , , ,  , , , ,  , , , ,  , , , ,  .......... ............... i L , , . ,  . , . ,  , , , , , , , , , , , , , , , , , , , , 
, , , , , , , , , , , , , , , , , , , , , , , , , , , . ......................... 4 , , , ,  , , , ,  . , , ,  . , . ,  . , , ,  . , , ,  . , , ,  
. , , ,  , , . ,  , , . ,  . , . ,  , , , ,  , , . .  , , , ,  ............................................................................... , , , ,  , , . , , , . ,  , , , ,  , . , ,  , . , ,  , . , ,  . I , ,  , . 

, . , ,  

,. , , , , , , ,  , , , ,  , , , . , , , . , , , ,  , , , ,  
, , , ,  . , . ,  . , , ,  , , . ,  

, , , ,  . , , , , , , ,  , , , , . , , , , , , .  , , , , , , , ,  
, , , ,  . , , ,  , , , ,  

3 1 3 1 8 -  1 i ; ; 
, . ,  , , , , , , , , , , , , , , 

, , , , , . , ,  , , , , , , , , , , , , , , , , ..... 4 M.. , , , , , , , , , , , , , , . . . . .  , , , ,  
, , , ,  , .. , , , , , , 
, . , ,  , , 
, , , , , , , , .__,_ ........ , ......... , , , , , , , , , , , , , , , , , , ,  
: ! : :  , 
, , . , , , , ,  , . , ,  , . , ,  , . , ,  , . , ,  

1316- 

1314- 

, , , , 
, , , ................ , ?.~..? 
, , , ,  , .  . , , , . , ,  , . , ,  . ,  , , , 

, , 1 i : : . , , ,  , . , ,  , , , , , , . , , . ,  . . , ~ , ,  .. ..., . ....L....,....,..........,. , , , , . , . ,  . , , ,  , . ,  . , , , , , , . . ,  
! i i i ' . , , ,  , . , . . , ,  , , , ,  , , . ,  , . , ,  .................. , .. , , , , , ,  , , , ,  . . . .  , , . ,  , , . ,  , , . ,  , , . ,  

, , , ,  , . , ,  , , , ,  , , , ,  , , , ,  , , , ,  . , , ,  
, , , ,  , , , ,  

, , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , . , ...... ..... .... ......... 4 > i .....: , , , ,  , , , ,  , . , , , , , ,  , , , ,  , , , ,  . . , , , , , . , , , . , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , ..... .... ' ............... , . . ,  , , . , , , , ,  , , , ,  , , . ,  , , , ,  , , , ,  
, . , , , , , ,  . , , , , , , ,  . , , , , , , , , , , , 

1312- 

, . , ,  , , , ,  , , . ,  , , . ,  , , . , , , , ,  . , , ,  ..... .......... -... 
, , , ,  , , , ,  , , , ,  , , , ,  , , , .  , , , ,  . , , ,  , , , .  , , , ,  , , , .  , , . ,  , , , ,  , , , ,  , , , ,  , ..... .... , .... _L . , , ,  . , , ,  , , , ,  . , , ,  . , , ,  , , , ,  , , , ,  
, , , ,  , , , .  , , , ,  , . , ,  , , , .  , , , .  , . , ,  .......... L 

, , , , , , , ,  , , . .  . , , , , , , ,  
: : : , , , , , , , . , . ,  , , , ,  , , , ,  ......... , , , ,  .- 
, . , ,  , , , ,  , , , ,  , , . ,  . . , ,  , , , ,  , . , ,  , . , ,  , , , , , , , , 1 3 1 0 , - : : : : ,  . . . . , . . . . , . .  . 

, . , ,  , . , ,  , . , ,  , . . , ,  , , , , , , , , . . , ,  
, , , ,  , . ,  , , , . , ,  . , , , , , , , , , , , , , , , ............... 

, , , ,  . , , ,  , , , ,  . , . ,  . , , , 

, , , , , , , . , , , . . , , . , , , . , , , ,  . , , ,  
, , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , . , ,  , . , ,  

, . , ,  , , . ,  , , , ,  . , , ,  . , , ,  , , , ,  , , , ,  , , , .  

, . , ,  , , , , 
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1328 ; : :  , , , ,  , , , , , . , ,  , , , .  , , , ,  , , , , , , , , , , , , , , , , . , , , 
, . . ,  , , , ,  , , , ,  , , , ,  , . , ,  , , , , , , , , , , , ,  
, . , ,  , , , ,  , , . , , , , ,  , , , , , , , ,  , , , ,  
, , , .  , , , ,  , , , , , , , ,  , , . ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  

, . , ,  , , , ,  ..... 
, . , ,  , , , ,  ........ ..... .... .---- 

; tz!Eq 
.. :...: ..... :: ... :~.~.+ ... ....>..... ....,... . ., ..........?..... < .... : ..... : .... 4 : : : : : - - - - - - - -  .....,....,..... < .... -----: ..... .....;.......... . , .  . , , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , , , . , , 

W.S. Elev 
, , . ,  , , , ,  , , , ,  , , , .  , , , ,  , , , ,  , , , ,  . , , , , , , , , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  . , , , , , , , 
, , , ,  , , , , . , , , , , , ,  , , , ,  , , , , , , , ,  
, , , ,  . , , . , , , .  , , , ,  , , , , , , , ,  

, . , ,  , , , ,  , , , ,  , . , , , , , , , , ,  
1 3 2 6 . :  : : : , . , ,  , , ,  , , , . , , ,  , , , , . , ,  , , , ,  

, , ,  , , , ,  , . , ,  , , , ,  , , , . . , , . 
, , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , . , .  , , , , 
, , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , . , , , , 
, . , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  

, , , , 
, . . ,  , . , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , , 
, , , ,  , , . ,  , , , ,  , , , ,  , . , ,  , , , ,  , , , , , , 
, , , ,  , , . , 

......?.... ._, .... ~ r ~ . ~  ., .......... ? ..... L..~.l~ .... ,.......... ........ ....,..... L .... ............... , ..... r .... r ................ ,... - - - -  1 ..................... l.... l.... -r.---- 
, . ,  , , , , , , , , , ,  . , , , , , , , . .  , , , , , , , , , , 
, , , ,  , , , ,  . $  3 i&S:q!8i-b i , , , , , , , ,~ , , , ,  , , , ,  
, , , ,  I > , ,  , , , . , , , ,  
, , , ,  , . , .  , , , .  , , , , 

1324- 1 1  : . , , ,  , , . , , , , ,  . , , , , , , ,  , , , ,  
, , , ,  , , , ,  , , , ,  , , , ,  , , , , 
, , , , ,  ... , . , , , ,  , , , ,  , . , . I ; ; ; ;  , , . , , , , ,  , . , , 

, . , ,  , , , ,  , , , ,  
. , , , 

, , . ,  , , , ,  , , , ,  , , , ,  
. . , , 

, . . ,  , , , ,  , , , ,  , , , ,  , , . ,  , , , ,  , , , , 
. ,  , , , , , , , , , , , ........... L. ............... ....,.......... ' ....,... ................... ..................................................... , . , ,  , , , , , , , ,  , , , , , , , ,  , , , ,  

, , , ,  , , , ,  , , , . 
, , , ,  , , , , . , , ,  , , , ,  , , . ,  , , , ,  
, , , ,  , , , , , , , , , , , ,  , , , , , , , ,  
, , , ,  , , , , , , , , , , , ,  , , , , , . , ,  
, , , ,  , . , ,  , , , . , , , ,  , , , , , , , ,  
, , , ,  , . , ,  , , , ,  , , , ,  , , , , , , , ,  

, , , ,  , , , ,  
1322- : : : , , , ,  , , .  , , , , , ,  , , , ,  , , , . , , ,  , , , ,  , , , , .  , , , .  , , , ,  

, , , , , , , ,  , , , ,  , , , ,  , , , ,  , , , , 
, . , , , , , ,  , , , ,  , , , ,  . , , .  , , , ,  , , , ,  , , , , 
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EMF Reach 3 (1-12-99), FCD 97-06 
Drop Structure - Begin Transition (Expansion); RS = 11.308 
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EMF Reach 3 (1-12-99), FCD 97-06 
Chandler Heights Road Bridge (Upstream Face) RS = 11.26 
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EMF Reach 3 (1-12-99), FCD 97-06 
Chandler Heights Road 4-Span Bridge RS = 11.254 BR U 
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EMF Reach 3 (1-12-99), FCD 97-06 
Chandler Height Road Bridge (Downstream Face) RS = 11.249 
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EMF Reach 3 (1-12-99), FCD 97-06 
RS = 10.252 
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EMF Reach 3 (1-12-99), FCD 97-06 
Riggs Road Bridge (Upstream Face) RS = 10.218 
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EMF Reach 3 (1-12-99). FCD 97-06 
Riggs Road Bridge (Downstream Face) RS = 10.195 
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EMF Reach 3 (1-12-99), FCD 97-06 
Just Downstream of Riggs Road Bridge RS = 10.171 
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RS = 7.144 
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End Transition RS = 6.999 
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Dip Crossing -Begin TransRion (Contradion) RS = 6.907 
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EMF Reach 2 (1-12-99), FCD 97-06 
End Loose Riprap, Begin Concrete Lined Channel Transition (Contraction) RS = 6.23 
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EMF Reach 2 (1-12-99), FCD 97-06 
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EMF Reach 2 (1-12-99), FCD 97-06 
Begin Concrete Lined Channel Transition RS = 5.658 
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EMF Reach 2 (1-12-99), FCD 97-06 
End Concrete Lined Channel Transition, Begin Dissipater RS = 5.586 
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EMF Reach 2 (1-12-99), FCD 97-06 
Concrete Lined Dissipator Basin RS = 5.582 
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EMF Reach 2 (1-12-99), FCD 97-06 
S.P.R.R. 10 Span Bridge East of SR 87 RS = 4.613 BR U 
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EMF Reach 2 (1-12-99), FCD 97-06 
SR 87 Bridge Upstream Face RS = 4.590 
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EMF Reach 1 (1-12-99), FCD 97-06 
Upstream End of Reach 1, SR 87 Bridge Downstream Ineffectwe Areas RS = 4.487 
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EMF Reach 1 (1-12-99), FCD 97-06 
Santan Baptist Church Road Bridge, Upstream Face RS = 4.156 
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EMF Reach 1 (1-12-99), FCD 97-06 
Santan Baptist Church Road 7Span Bridge RS = 4.152 BR U 
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EMF Reach 1 (1-12-99). FCD 97-06 
Santan Baptist Church Road Bridge, Downstream Face RS = 4.148 
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EMF Reach 1 (1-12-99), FCD 97-06 
SR 587 Bridge, Upstream Face RS = 1.549 
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EMF Reach 1 (1-12-99), FCD 97-06 
SR 587 @-Span Bridge RS = 1.644 BR U 
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EMF Reach 1 (1-12-99), FCD 97-06 
SR 587 Bridge, Downstream Face RS = 1.64 
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EMF Reach 1 (1-12-99), FCD 97-06 
RS = 0.917 
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EMF Reach 1 (1-12-99), FCD 97-06 
RS = 0.504 
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EMF Reach 1 (1-12-99), FCD 97-06 
Begin Transition into Drop Stwdure. RS = 0.459 
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EMF Reach 1 (1-12-99). FCD 97-06 
Upstream Side of Dip Crossing - End Transition and Begin A.C. Pavement RS = 0.454 
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EMF Reach 1 (1-12-99), FCD 97-06 
Downstream Side of Dip Crossing - Begin Transition and Begin Lwse Riprap. RS = 0.449 
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EMF Reach 1 (1-12-99), FCD 9706 
End Transition and End Loose Riprap RS = 0.445 
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EMF Reach 1 (1-12-99), FCD 97-06 
RS = 0.019 
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