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a APPENDIX E HYDRAULIC ANALYSIS SUPPORTING DOCUMENTATION 

E.l Roughness Coefficient calculation 

The roughness coefficient was calculated using the methodology described in the 

Manning's Roughness Coefficients for Stream Channels and Floodplains in 

Maricopa County (Reference 7). The results of these calculations are presented in 

Figure E.l-1 and the detail calculations are included in Tables E.l-1 and E.l-2. The 

field photographs are also included as Figures E.l-2 and E.l-3. 
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Table E.l-1 
Manning's n Value Calculations (North) 

Project: Zone A Floodplain Delineation of Watershed "PP" for Luke Wash F.C.D Contract No. 99-03 
Stream: Northern Streams 
Location: Reaches - 1-10 to CAP Canal 

Degree of Irregularity 

Channel 

0.028 

Channel Conditions 

Boulder 

Smooth 

Minor 

Moderate 

1 II I Severe I I ,011 - ,020 1 I I 

Minor ,005 - .015 
Effects of Obstruction 

Appreciable I ,020 - ,030 

Right Overbank 
(East) 

0.026 
Channel Material 

I 

Lefl Overbank 
(West) 

0.026 

Manning's n Adjustment 

Concrete 
- 

Firm Soil 

Coarse Sand 

Gravel 

Cobble 

n, 

0 Negligible 

1 II I Severe I I .040 - ,060 I I I 

II 

n. 

Small 

Medium ,010 - -025 

II 

.012 - ,018 

,025 -.032 

.026 - ,035 

.028 - ,035 

,030 - -050 

,040 - .070 

0 

,001 - ,005 

.006 - ,010 

,000 - .004 

,002 - .010 

,024 

0 

Degree of Meandering 

Sever 

0 

0 

Vegetation 

0 

Freq. Alt. 

Minor 

Appreciable 

1 3  

0 

,025 - .050 

0 

0.001 

.04 

1 Variations in Channel Cross 
section 

rn 

0 

.001 - ,005 

0.07 I 0 05 n = (n +n +n,-n +n.)m 

,001 

,010 - .015 

1 

1.15 

0.05 

0.05 

1 

0.07 

1 

0.05 

1 



Project: 
Stream: 
Location: 

Table E.1-2 

Zone A Floodplain Delineation of Watershed "PP" for Luke Wash F.C.D Contract No. 99-03 
Southern Streams 
Reaches - 1-10 to Gila River 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cmss 

Degree of Meandering 



Wash T2N-R5W-S31 W - 
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Figure, ,-2 

- Tvpical bank for wash T2N-R5W-S31 W 

Wash T2N-R6W-S36W Westbank of wash T3N-R5W-S28N at CAP floodway 
o~eninn 



Figure E.13 

L " Intersection of wash TIS-R5W-S32 and Southern Pacific 
RR 

I 

. . , ... , , - .,>!. 
.u . , ;::., .' . . ." . . S.?-.. 2,  .,; ., ;.'...> . .. 

I _.> . 
. . I . -. 

.* . ' . 
. . - c- *. . . .  . . 

, , .~ -: 1 . :&:'$ 

*c>,,:- ; :->' ::' . . .. . . .~ . . f:.' - .  , , , ,- .-,- 4, ,-=., . . - 
A ., *<A. : . . r . - , i. a . __ L .:* 

. . .. 
- ,. 

. . , . ;- ,, ,,. , . - 
,. , ~ . . * ;  <& . . . ;. 



ZONE A DELINEATION O F  WATERSHED "PP" 
LUKE WASH PCD No. 99-03 and 

FCD No. 2002C033-1-Assignment No. I 
Wash Cross Sections 

This notebook contains cross sections for washes delineated in the Luke Wash area of 

Watershed "PP" under the Flood Control District of Maricopa County's contract 99- 

03 and contract 2002C033-1-Assignment No. 1. The cross sections are arranged from 

south to north, and west to east, as listed below: 

T1S-R5W-S29 

T1S-R5W-S29W 

T1S-R5W-S29E 

T1S-RSW-S17 

T2N-R6W-S35 

TIN-R6W-S11 

T2N-R6W-S36 

T2N-R6W-S36W 

T1S-R5W-S32 (LUKE WASH) 

TIN-R5W-S32 

TIN-R6W-S12 

TlS-R6W-S13 (Phillips Wash South) 

T2N-R5W-S3 1 W (Phillips Wash North) 

T2N-R5 W-S 19 

T2N-R5W-SO8 

T3N-R5W-S3 1 
C "L 

T3N-R5W-S30 
\ 7 

TIN-R6W-SO5 (Dickey Wash South) 

T2N-R5W-S31 (Dickey Wash North) 

TIN-R5W-S30 
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Normal Depth Results 

Cross-Section: 10 
Elemtion: 790.68 I t  MSL 
Depth: 2.85 I t  
Discharge: 2990.00 cfs 
Energy Gradient: 0.005 ft/ft 

788.- V- Froude Number: 0.2731 
Flow Regime: Subcriticol 
FCow Area: 1142.49 sq ft 

7e6700 2+00 4+00 6400 8+00 10+00 Amoge Velocity: 2.60 ft/s 

10 Composite n: 0.0584 
Maximum Velocity: 2.69 ft/s 

Hydraulic Rodius: 1.68 ft 
Wetted Perimeter: 679.23 ft 
Wetted Top Width: 679.18 ft 
Critical Slope 0.0706 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S29-10 9 EnteUur 
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Normol Depth Results 

Cross-Section: 20 
Elevation: 800.96 It MSL 
Depth: 2.62 ft 
Dlschorgs: 2990.00 cfs 
Energy Gradient: 0.005 ft/ft 
Frovde Numbs: 0.2937 
Flow Regime: Subcriticol 

10+00 12+00 14+00 16+00 18+00 Flow Areo: 1108.45 sq ft 

20 
Auroge Velocity 2.70 ft/s 
Maximum Velocity: 3.22 ft/s 
Composite n: 0 058 
Hydraulic Rodius: 1.75 ft 
Wetted Perimeter: 654.51 ft 
Wetted Top Width: 634.47 ft 
Critic01 Slope 0.0608 ft/lt 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S29-20 





Normal Oepth Results 

Cross-Section: 
Elemtion: 
Oepth: 
Oisshorge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Arm: 
Averoge Velocity: 
Moxirnum Velocity: 
Composite n: 
Hydroulk Rodius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 

- 
40 
812.02 ft MSL 
2.00 ft 
2990.00 cfn 

9: ZONE A - DELINEATION OF WATERSHED "PP" c 
I 
I 
U1 LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S29-40 hi 
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Norm01 O e ~ t h  Results 

Cross-Section: 
Elemtion: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Rqirne: 
Flow Areo: 
Awoge Velocity: 
Moximum Velocity: 
Composite n: 
Hydraulic Rodius: 
Wetted Perimeter: 
Wetted Top Width: 
Criticol Slope: 

Subcritico 

ft MSL 
ft 
c b  
ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TIS-R5W-S29W-20 



Normal Oepth Results 

Cross-Section: 
Elemtion: 
Oepth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Area: 
Average Velocity. 
Moximum Velocity: 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Criticol Slope: 

- 

30 
829.98 i t  MSL 
1.22 i t  
t250.00 cfs 
0.0075 ft/ft 
0.3221 
Sub~riticol 
620.57 sq ft 
2.01 rt/s 
2.14 ft/s 
0.0503 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S29W-30 ,@ E n t d l ~ ~ ~  
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Normal Ospth Results 

Cross-Section: 40 
Eicwtion: 838.24 i t  MS. 
Depth: 1.04 f t  
Oixhorge: 1250.00 cis 
Energy Grodient: 0.0075 ft/ft 
Froude Number: 0.3537 
Flow Regime: Subcritical 
Flow Are.: 610.95 sq ft 
Average Velocity 2.05 ft/s 
Maximum Velocity. 2.38 ft/s 
Composite n: 0.0501 
Hydraulic Radius: 0.68 f t  
Wetted Perimeter: 895.37 f t  
Wetted Top Width: 895.37 i t  
Critical Slope: 0.063 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T I S - R 5 W - S 2 9 W - 4 0  $ Entellus. 



O 

5 
$ 
a - 
g 

r 
9 
I 

5 
F 

m 

4 
2 
N 
m 

k 
V) 

7 
F 

I 
I m 

0 - 
i= 

0.0450 

859 

858 

857 

856 

855 

854 

853 

852 
Normal Depth Results 

851 Cross-Section: 50 
Elevvtion: 851.19 ftMSL 

I 1 1 I 1 1 I I \i I 1 I I I 1 1 1 1 1 Depth: 1.60 ft  
Discharge: 1250.00 cfs 
Energy Gradient: 0.0075 ft/ft 

849 Froudc Number: 
Ot 00 2 t W  6tOO 

0.3621 
4 t W  at00 lot00 12+00 14+00 16+00 18t00 20+00 22+00 F~~~ Regime: Subcritic01 50 Flow Area: 480.79 sq ft 

Average Velocity 2.59 ft/s 
Moximum Velocity: 2.71 ft/s 
Composite n: 0.053 
Hydraulic Radius: 1.08 f t  
Wetted Perimeter: 445.77 ft  
Wetted Top Width: 445.75 ft  
Criticol Slope: 0.059 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T I S - R 5 W - S 2 9 W - 5 0  # Entellus 
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Normal Deoth Results 

ZONE A - DELINEATION OF WATERSHED "PP" 
i- 
I m 
hi - 

CrosrScctlon: 1 
Elevation: 779.57 f t  M S  
Depth: 1.57 f t  
Discharge: 840.00 cfs 
Energy Gradient: 0.0054 ft/ft 
Froude Number: 0.2361 
flow Regime: Subcrlticd 
flow Area: 499.71 sq ft 
Avemgs Vsloclty 1.67 ft/s 
Maximum Velocity 1.69 ft/s 
Composite n: 0.0635 
Hydmulic Radius: 0.95 ft 
Wetted Perimeter: 526.91 ft 
Wetted Top Width: 526.90 ft 
Critical Slope: 0.0989 ft/ft 

LUKE WASH FCD 99-03 
FIGURE E 2  - WASH: TIS-R5W-S22S-1 



Normd Depth Results 

Croaa-Section: 
a-tion: 
Depth: 
Discharge: 
Energy Gradient: 
Fmvds Numba: 
flow Regime: 
now Area: 
Avsmgs Velmity 
Madmum Velocity. 
Ccmpooite n: 
Hydravllc Radius: 
Wetted Perimeter: 
Wetted Top Wldth: 
Mtical Slope: 

fl MSL 
ft 
cfs 
fl/fl 

in 

4: I#7 
I= 
I 
W 
3 
.. ". 

ZONE A - DELINEATION OF WATERSHED TPP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TIS-R5W-S22S-10 



FIGURE E2 - WASH: TIS-R5W-S22S-20 

Nwmal Depth Results 

Cro~-Ssctlon: 20 
Revation: 789.44 
Dapth: 1.79 
Discharge 840.00 
Enemy Gradient: 0.0054 
~ m u g e  Number: 
now Reglma: 
Flow Area: 
A m g s  Vdoclty 
Maxlrnum Valoclty 
Compotlte n: 
Hydmullc Radius: 
Wetted Perlmetsr. 
Wetted Top Wldth: 
Crltlcal Slops: 



0 s s 
Q - 
0 
a 

m 
3 

7 - 
(L 
I 

Z 
0 
C z 
fn 
I 
X 

I 
fn 
N 
N 
fn 

& 
0 

4: 
? 
I 
I 
cn a 
ii - 
iZ 

Normal Depth Results 

Cross-Section: 30 
Elemtion: 790.69 f t  MSL 
Depth: 2.22 I t  
Oixhorge: 680.00 cfs 
Energy Grodient: 0.0054 ft/ft 
Frwde Number 0.1843 

o+oo 2+00 4+00 6+00 8+00 Flow Regime Subviticol 

30 Flow Arao: 436.54 sq ft 
Avarage Velocity: 1.56 ft/s 
Moximum Velocity 2.41 ft/s 
Composite n: 0.0611 
Hydraulic Radius: 0.73 ft 
Wetted Perimeter: 595.82 ft 
Wetted Top Wdth: 595.47 ft 
Critical Slopc 0.1819 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S22S-30 $ en tell^^ 
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Norm01 Depth Results 

Cross-Section: 80 
Elevation: 848.69 f t  MSC 
Depth: 5.22 f t  
Discharge: 680.00 cfs 
Energy Gradient: 0.0054 ft/ft 
Fraude Number: 0.2455 
Fiov Regime: Subcritical 
Flow Area: 213.59 sq ft 
Averoge Velocity: 3.18 ft/s 
Maximum Velmity: 3.18 ft/s 
Composite n: 0.065 
Hydraulic Radius: 2.59 f t  
Wetted Perimeter: 82.44 f t  
Wetted Top Width: 81.76 f t  

80 Critical Slope: 0.0898 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: TIS-R5W-S22S-80 $ EnteUusm 







ii Normal Depth Results 
+ 
0 
D Doss-Section: 11 

Elevation: 874.76 I t  MSL 

P Depth: 3.49 I t  

9 Discharge: 680.00 CIS - 
LL 
I 

5 
F 
g 
ln 

I 
X 
I 

Kl 
N 
ln 

C 
LO 

7 
2 
I 

x 
t,l s 
ii - 
i; 

Energy Gradient: 0.0054 ft/ft 
Froude Number: 0.2311 
Flow Regime: Subcriticol 
Flow &eo: 277.75 rq I t  
Average Velocity: 2.44 It/= 
Maximum Velocity: 2.44 It/= 
Composite n: 0.065 
Hydraulic Radius: 1.74 I t  
Wetted Perimeter: 159.40 It 
Wetted Top Width: 159.23 I t  
Critical slope: 0.1018 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TI  S-R5W-S22S- I IO 9 Entellusn 



14400 16;00 18/00 20+00 

10 
Normd Depth Results 

Cross-Section: 10 
E l e w t i ~ :  956.37 ft MSL 
Depth: 1.39 ft 
Discharge: 1440.00 cfs 
Energy Gradient: 0.0085 ft/ft 
Frwde Number: 0.3556 
Flow Regime: Subffiticol 
Flow Arm: 613.92 sq ft 
Average Velocity. 2.38 ft/s 
Maximum Velocity. 2.68 ft/s 
Composite n: 0.0478 
Hydmulic Rodius: 0.7 ft 
Wetted Perimeter: 872.48 ft 
Wetted Top Wdth: 872.47 ft 
Critic01 Slope: 0.0734 ft/ft 

I 

I 'Y : 1 i 

I - hi 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S22-10 9 Entellus. 



N m o l  Depth Results 

Cross-Section: 
Elewtion: 
Depth: 
Discharge: 
Energy Gradient: 
Frwde Number: 
Flow Regime: 
Flow Area: 
Average Valocitr 
Maximum Velocity: 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Criticol Slope: 

11 
958.70 ft MSL 
1.00 ft 
1450.00 cfs 
0.0085 ft/ft 
0.3601 
Subcriticol 
709.78 sq ft 
2.07 ft/s 
2.24 ft/s 
0.0515 
0.67 ft 
1057.37 ft 
1057.37 ft 
0.0654 ft/ft * 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T I N - R 5 W - S 2 2 - 1 1  EntellusN 



Nwmoi Depth Results 

Crass-Section: 20 
Elmtion: 961.02 ft MSL 
Depth: 1.03 ft 
Discharge: 1450.00 c h  
Energy Gradient: 0.0085 ft/ft 
Frwde Number: 0.5659 
Flow Regimc: Subcriticol 
Flow Area: 689.39 sq f l  
Awoge Velocity 2.06 ft/r 
Maximum Velocity 2.63 ft/s 
Composite n: 0.0489 
Hydraulic Rodius: 0.58 ft 
Wetted Parimetv: 1191.74 ft 
Wetted Top Width: 1191.73 ft 
Critiwl Slope: 0.0758 ft/ft 

?I 

9: z ZONE A - DELINEATION OF WATERSHED "PP" 
F 
I 
I 
v1 LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TIN-R5W-S22-20 
bi - 





Normal Depth Results 

Cross-Section: 40 
Elewtion: 986.83 ft MSL 
DepVI: 
Diochargo. 
Enwgy Gradient: 
Frwde Numbec 
Flow Regime 
Flow Am.: 
A ~ r o g e  Velocity 
Maximum Velocity: 
Composite n: 
Hydraulic Rodiur: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 

4: ZONE A - DELINEATION OF WATERSHED "PP" 
f 
I 
I 
v) LUKE WASH FCD 99-03 ' FIGURE E2 - WASH: T I N - R 5 W - S 2 2 - 4 0  0' - .- 





Nwmot Oapth R-Its 

Cross-Section: 60 
Elamtion: 992.45 i t  USL 
Depth: 1.60 i t  
Discharge: 670.00 cis 
Ener~y Gradient: 0.0085 ft/ft 
~roudh Number: 0.333 
Flow Regime: Subwitiwl 
ROW AW: 279.97 sq i t  
Awage Velosity: 2.37 ft/s 
Uadmum Velocity: 2.39 it/= 
Com~ooite n: 0.0552 
~ydrbulis Radius: 0.91 i t  
Wetted Perimeter: 306.51 it 
Wetted Top Width: 306.49 it 
Critical Slope: 0.0802 ft/ft 

7 z ZONE A - DELINEATION OF WATERSHED "PP" 
F 
I r 

fn LUKE WASH FCD 99-03 
FIGURE E 2  - WASH: TIN-R5W-S22-60 

ii 







Nwmol Depth Results 

Cross-Section: 90 
Elewtion: 1000.76 ft MSL 
Depth: 1.65 ft 
Discharge 670.00 c b  
Energy Gradient: 0.0085 ft/ft 
Frwde Number: 0.3162 
Flow Regime: Svbcriticol 
flow Area: 290.58 sq it 
Awoge Velocity: 2.31 ft/s 
Moximurn Velocity: 2.65 ft/t 
Compooite n: 0.0499 
Hydrovlic Radius: 0.75 ft 
Wetted Paimetcr: 588.89 ft 
Wetted Top Width: 588.87 ft 
Criticol Slope: 0.088 ft/ft A In 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TlN-R5W-S22-90 
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Norrnd Depth Rasuits 

Cross-Section: 100 
E l e w t i ~ :  1008.38 ft M Y  
Depth: 1.45 ft 
Discharge: 670.W cfs 
Energy Gradient: 0.0085 ft/ft 
Froude Number: 0.3893 
Flow Regime: Subcriticol 
Flow Areo: 252.41 sq ft 

100 
A m g e  Velocity 2.67 ft/s 
Moximurn Velocity 3.15 ft/s 
Composite n: 0.0533 
Hydraulic Radius 0.95 ft 
Wetted Parirnetu: 264.34 ft 
Wetted Top Width: 264.31 ft 
Critic01 Slope: 0.0634 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S22-100 @ EntellusW 
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Nwmol Depth Resuits 

Cross-Section: 110 
Elevation: 1011.29 ft un  
Depth: 1.29 ft 
Oirchorgs: 670.00 c h  
Energy Gradient: o.ws5 ft/ft 
Froude Number: 0.3579 
Fiow Regime: Subcriticol 
flow Areo: 291.03 sq f t  

11  0 Anrage V#ocity: 
Moximum Velocity: 2.29 2.45 ft/s ft/s 
Composite n: 0.0503 
Hydraulic Rodiur 0.77 ft 
Wetted Perimeter: 379.56 ft 
Wetted Top Width: 379.55 f t  
Critical Siope: 0.0673 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S22-110 4 Entellus 





Normal Depth Results 

Cross-Section: 
Elewtion: 
Depth: 
Disehorge: 
Energy Grodimt: 
Frwde Number: 
Flow Regimr 
Flow Areo: 
Averoge Velocity 
MOxim~m Velocity 
Composite n: 
Hydraulic Rodius: 
Wetted Psrirneter: 
Wetted Top Width: 
Critic01 Slope: 
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0.0085 
0.372 
Subuiticol 
266.1 7 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TIN-R5W-S22-130 



Normol Depth Results 

Cross-Section: 140 
Elmtion: 1027.31 ft M Y  
Depth: 1.28 ft 
Discharge: 670.00 cfs 
Energy Gradient: 0.0085 ft/ft 
Froude Nurnbsr: 0.564 
now Regime Subcritiurl 
Flow Areo: 286.41 sq I t  
Awoge Velocitl: 2.36 ft/s 
Maximum Vclocily: 2.51 ft/s 
Composite n: 0.0528 
Hydraulic Rodius: 0.86 ft 
Wetted Perimeter: 331.15 ft 
Wetted Top Width: 331.13 ft 
CIiticol 9wa. 0.063 ft/n 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TIN-R5W-S22-140 





Nwmol Depth Results 

1056.42 ft MSL 
1.41 It 
670.00 cfs 

Cross-Sostion: 
Eiwatim: 
DepUI: 
Discharge: 
Energy Gradient: 0.0085 ft/ft 
Frwde Number: 0.3193 
Flow Regimr Subaitic~l 
Flow Area: 3ll.40 sq ft 
Awage Velocity 2.15 ft/s 
Maximum Velocity 2.19 ft/r 
Composite n: 
Hydrouiic Radius 
Wetted Perimeter: 
Wetted Top Width: 
Critical Sapt: 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TIN-R5W-S22-160 G Entellusm 



Nwmal Depth Rewlts 

Cross-Section: 170 
Elemtion: 1038.48 It MSL 
Depth: 1.17 ft 
Discharge: 670.00 CIS 
Enugy Crodient: 0.0065 ft/ft 
Froude Number: 0.3197 
Flow R q i i  Svbuitisol 
Flow Arm: 340.85 sq I t  
Avoroge Velocity: 1.99 ft/s 
Modmum Velocity: 2.13 It/% 
Composite n: 0.0498 
Hydraulic Rodius: 0.6 ft 
Wetted Psimeter: 565.22 I t  
Wetted Top Wdth: 565.21 It 
Critic01 Slops: 0.085 ft/ft 

4: ZONE A - DELINEATION OF WATERSHED "PP" 
f 
I 
1: 
Ill LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S22-170 
ii - 



Normal Depth Results 

Cross-Section: 180 
Elavotion: 1040.72 ft USl 
Depth: 0.72 ft 
Dischargs: 670.00 c h  
Energy Gradient: 0.0085 ft/ft 
Frwde Number: 0.3737 
Flow Regime: Subcritic01 
flow Arm: 371.89 sq ft 
Awroge Velocity: 1.80 ft/s 
Moximum Velocity 1.91 ft/r 
Composite n: 0.0508 
Hydroulis Radius: 0.54 ft 
Wetted Perimeter: 687.65 ft 
Wetted Top Width: 687.65 ft 
Criticol Slope: 0.0614 ft/ft 

4: ZONE A - DELINEATION OF WATERSHED "PP" 
E 
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v1 LUKE WASH FCD 99-03 
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FIGURE E2 - WASH: TIN-R5W-S22-180 



N m o l  Depth Results 

Cross-Section: 190 
Elavotion: 1050.28 ft MSL 
Depth: 1.18 ft 
Dichorge: 670.00 cfs 
Energy Grodient: 0.0085 ft/ft 
Frwde Number: 0.3333 
Flow Ragimo: Subcriticol 
Flow Areo: 326.51 sq ft 
Avcroga Vdocity 2.08 ft/s 
Maximum Velocity 2.28 ft/s 
Composite n: 0.0502 
Hydraulic Rodius: 0.65 ft 
Wetted Perimeter: 500.72 ft 
Wetted Top Widtk: 500.71 ft 
Cliticol Slope: 0.0761 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S22-190 9 Entellus 



Normol Depth Results Flow Areo: 361.88 sq ft 
Crass-Section: 10 Awoge Velocity: 2.15 ft/s 
Elevation: 981.60 ft MSL Maximum Velocity 2.27 ft/s 
Depth: 1.46 ft Composite n: 0.0581 
Discharge: 780.00 cfs Hydraulic Radius: 0.77 ft 
Energy Gradient: 0.0094 ft/ft Wetted Perimeter: 472.80 ft 
Frovde Number: 0.3142 Wetted Top Width: 472.78 ft 
Flow Regime Subcriticol Criticoi Slope: 0.1022 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S15-10 9 en tell^^^ 
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997 Nwmal Depth Results 
Cross-Section: 20 

996 
Elavotim: 998.43 ft USl 
Depth: 2.63 ft 
Discharge: 780.00 cis 
Energy Gradient: 0.0094 ft/tt 
Frwds Number: 0.31 78 

20 Flow Regime: Subcritical 
Flow Arm: 266.84 oq ft 
Awoge Velocity 2.94 ft/s 
Uoximum Velocity 3.08 ft/r 
Composite n: 0.0589 
Hydraulic Rodius: 1.2 i t  
Wetted Perimeter: 221.61 ft 
Wetted Top Width: 221.54 ft 
Critic01 Slope: 0.1032 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S15-20 E(I Entell~s~ 
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Norrnd D q t h  Reaulta 

CrosrSectlon: X )  

Oewtim: 1007.44 fl MSL 
Depth: 244  fl 
Discharge: 780.W c f i  
Energy Gradient: 0.0094 fl/fl 
Frouds Number: 0.3162 
Flow Regime: Subcrltical 
flow AM: 278.55 sq fl 
A-ge Valoclty. 2 7 8  ft/s 
Maximum Velacity 2.84 fl/s 
Composite n: 0.0616 
Hydraulic Radius: 1.22 fl 
Wetted Perimeter: =a05 fl 
wetted Top Width: 22800 fl 
Critical Slops: 0.103 fl/fl 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S15-30 9 en tell^^^ 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TIS-R5W-S22N-10 

Nonnal Depth Results 

Cross-Section: 10 
Elewtion: 809.61 ft MSL 
Depth: 2.31 ft 
Dlschorgs: 600.00 c h  
Energy Gradient: 0.0152 ft/ft 
Frouds Number: 0.4516 
Flow Raglme: Subcritical 
now Area: 154.11 sq ft 
Average Veloclty 3.89 ft/s 
Maxlmum Velocity 4.43 ft/s 
Composite n: 0.059 
Hydraulic Radius: 1.36 ft 
Wettad Psrlmster: 113.53 ft 
Wetted Top Width: 113.25 ft 
Crltlcal Slope: 0.0777 n/fl 
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845 

844 

843 

842 

841 

840 

839 

838 

837 

836 

835 Normal Depth Rasvlts 

Cross-Section: 20 

834 Elevation: 832.89 ft M Y  
Depth: 1.54 ft 
Discharge: 833 600.00 cfo 

/ 
Energy Gradient: 0.0152 ft/ft 
Froude Number: 0.3818 

032.- Flow Regime: Subcritical 
/ Flow Arao: 223.33 sq ft 

Average Velocity: 2.71 ft/r 
8 1 

$200 6+00 
Maximum Velocity: 2.75 ft/r 

2+00 4+00 8+00 10+00 12+W Composite n: 

20 
0.0624 

Hydmulic Rodiuo: 0.87 ft  
Wetted Perimeter: 256.04 ft  
Wetted Top Width: 256.01 ft  
Critical Slope: 0.1043 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TIS-R5W-S22N-20 @ E I I ~ ~ U S ~  
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Normal Depth Results 

Cross-Section: 30 
Elewtion: 850.64 ft MSL 
Depth: 0.70 ft 
Discharge: 600.00 cfs 
Energy Gradient: 0.0152 ft/ft 
Froude Number: 0.4726 
Flow Regime: SYbctiticoI 
Flow Areo: 267.95 sq ft 
Amoge Velocity. 2.28 ft/s 
Maximum Velocity 2.37 ft/s 
Composite n: 0.0494 
Hydrouiic Radius: 0.48 ft 
Wetted Perimeter: 563.54 ft 
Wetted Top Width: 563.53 ft 
Critical Slope: 0.0665 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TIS-R5W-S22N-30 @ EntellusN 
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Narmol Depth Results 

Cross-Section: 40 
Elevation: 853.39 ft US4 
Depth: 1.43 ft 

40 
Discharge: 600.00 c k  
Energy Gradient: 0.0152 ft/ft 
Froude Number: 0.3514 
Flow Regime: Subcriticol 
Flow Area 251.72 sq ft 
Averogc Velocity 2.38 ft/s 
Maximum Vdocity 2.51 ft/s 
Composite n: 0.0556 
Hydrovlic Rodius: 0.59 ft 
Wetted Perimeter: 425.65 ft 
Wetted Top Width: 425.62 ft 
Critic01 Slope: 0.129 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S22N-40 9 Entellus 



Normal Depth Results 

Cross-Section: 50 
Elewtion: 855.59 f t  M Y  
Depth: 1.64 f t  
Dixhorga: 600.00 cfs 
Energy Gradient: 0.0152 ft/ft 
Froudc Number: 0.3882 
Flow Ragima: Subcritical 
Flow kao :  212.43 oq ft 
Avcrogc Velocity: 2.87 ft/s 
Maximum Velocity: 3.11 rt/s 
Composite n: 0.0559 
Hydraulic Radius: 0.76 f t  
Wetted Perimeter: 279.67 f t  
Wetted Top Width: 279.65 f t  
Critical Slopc 0.1076 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S22N-50 
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Nonnal Depth Results 

Cross-Section: 60 
Elevation: 858.77 ft MSL 
Oepth: 1.51 ft 
DDchorga: 600.00 cfs 
Enagy Gradient: 0.0152 ft/ft 
Frovde Number: 0.3899 
Flow Regime: Subcritical 
Flow AT-: 221.10 s q f t  
A w o g e  Veiocity. 2.73 ft/s 
Moximum Velocity. 2.96 f t h  
Composite n: 0.0553 
Hydraulic Rodius: 0.7 ft 
Wetted Pnirnets: 315.89 ft 
Wetted Top Width: 315.88 ft 
Critical Slope: 0.1076 ft/ft 

- 
":ONE A - DELINEATION OF WATERSHED "PP" 

LUKE WASH FCD 99-03 
FIGURE E 2  - WASH: TIS-R5W-S22N-60 



Normal Depth Results 

Cross-Saction: 70 
Elevation: 867.01 f t  MSL 
Dcptk: 2.01 f t  
Oirchorge: 600.00 c f r  
Energy Gradient: 0.0152 ft/ft 
Frwdc Number: 0.4103 
Flow Regime: Subcritical 
Flow Area: 181.98 sq f t  
Average Velocity 3.32 ft/s 
Maximum Velofity. 3.64 f t / r  
Composite n: 0.0549 
Hydraulic Radius: 0.86 f t  
Wetted Perimeter: 211.70 f t  
Wetted Top Wdtk 211.64 f t  
Critical Slopc 0.1072 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TIS-R5W-S22N-70 9 E n t d l ~ ~ ~  





I 

2 
9: ZONE A - DELINEATION OF WATERSHED "PP" : 
I 
I 
tn LUKE WASH FCD 99-03 s 
hi - .- FIGURE E2  - WASH: TIS-R5W-S22N-90 

Normal Oepth Results 

Cross-fsction: 90 
Elevation: 878.52 f t  MSL 
Depth: 1.89 f t  
Discharge: 600.00 cfr 
Energy Gradient: 0.0152 ft/ft 
Froudc Number: 0.3945 
Flow Regime: Subcriticol 
Flow Arw: 194.98 oq ft 
Average Velocity: 3.10 ft/s 
Maximum Vdocity. 3.19 ft/r 
Composite n: 0.0608 
Hydraulic Radius: 0.99 f t  
Wetted Perimeter: 197.72 f t  
Wetted Top Width: 197.67 f t  
Critical Slope: 0.1034 ft/ft 
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Normal Depth Results 

Cross-Section: 100 
Eirwticm: 891.13 ft M Y  
Depth: 1.83 i t  
Discharge: 600.00 c k  
Energy Gradient: 0.0152 ft/ft 
Frwdc Numbee 0.35 
Flow Regime: Subcriticol 
Flow AT-: 223.14 aq ft 
Avaroge Veiosity: 2.68 ft/r 
Maximum Vclocit~ 2.92 ft/r 
Compaite n: 0.0554 
Hydraulic Rodiur: 0.67 ft 
Wetted Perimeter: 354.16 ft 
Wetted Top Wdth: 334 12 i t  
Critical Slops: 0.14 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S22N-100 9 Entellusm 
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901 Norrnal Depth Results 

Cross-Section: 110 

900 Elcwtion: 898.97 i t  M K  
Depth: 1.83 i t  
O'ichorga: 

899 600.00 c b  Energy Crodient: 0.0152 ft/ft 
Froudc Number: 0.3464 

898 Flow Regime: Subcritical 
Flow Area: 225.67 sq ft 
Anroge Velocity. 

"7 
2.69 f t h  

00 
Maximum Velocity. 2.78 ft/s 

110 
Composite n: 0.0542 
H,droulic Radius: 0.7 ft 
Wetted Perimeter: 323.13 ft 
Wetted Top Width: 323.07 ft 
Critical Slopc 0.126 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S22N-110 EntellusN 





ii Normal Depth Results - 
0 Cross-Section: 
0 130 ,Elevation: 924.78 f t  M V  

g Depth: 2.67 f t  
9 Dischorga: 600.00 cfs 

0 Energy Gradient: 0.0152 ft/ft 
a Frwde Numbec 
I 0.4049 

i5 Flow Regime: Subcriticcl 
Flow Areo: 159.89 sq f t  

5 
w Avnoge Veiocity 3.78 ft/s 
V) 
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Moximvrn Velocity 3.88 ft/s 
Compooltc n: 0.0609 
H@rculic Radius: 1.33 f t  
Wetted Perimeter: 119.93 f t  
Wetted Top Width: 119.77 f t  
Critic01 Slope: 0.098 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S22N-130 



Normal Depth Results 

Cross-Saction: 140 
Elevation: 937.55 ft M Y  
Depth: 2.24 ft 
Diochorge: 600.00 cfs 
Energy Gradient: 0.0152 ft/ft 
Froude Number: 0.3768 
Flow Regime: Subcritical 
Flow Area: 187.70 sq ft 
Awragc Velocity 3.21 it/= 
Maximum Velocity. 3.23 it/* 
Composite n: 0.0633 
Hydraulic Rodius: 1.12 i t  
Wetted Perimeter: 167.92 ft 
Wetted Top Wdth: 167.86 f t  
Criticol Slops: 0.1119 ft/ft ' 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TIS-R5W-S22N-140 9 EntellusN 
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X Cross-Section: 10 

Elevotion: 807.81 ft MSL 

r Depth: 1.76 ft 
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10 
Discharge: 
Energy Gradient: 2160.00 cfo 0.0058 ft/ft 
Froude Number: 0.2977 
Flow Regime: Svbcritlcol 
Flow Areo: 963.99 rq ft 
Average Velocity: 2.23 ft/s 
Moximum Velocity: 2.61 ft/r 
Composite n: 0.054 
Hydraulic Rodius: 1 .06 f t  
Wetted Perimeter: 912.63 ft 
Wetted Top Wdth: 912.62 ft 

Note: X-section not used for delineation Critical Slope: 0.0693 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 2 
I 
I LUKE WASH FCD 99-03 ' 

FIGURE E2 - WASH: TIS-R5W-S29E-10 
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Cross-Section: 
Elewtion: 
Deptk: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Areo: 
Averoge Vdocit~ 
Maximum Velocity: 
Cmpwite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Criticoi Slope 

- 
20 
818.21 ft M U  
2.25 ft 
2160.W cts 
0.0058 ft/ft 
0.3021 
Subcriticol 
841.08 sq ft 
2.58 ft/s 
2.82 ft/s 
0.052 
1.25 ft 
671.94 ft 
671.92 ft 
0.0652 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 

LUKE WASH FCD 99-03 
FIGURE E 2  - WASH: TIS-R5W-S29E-20 



Normal Depth Results 

Cross-Section: 30 
Elevation: 830.26 f t  MSL 
Depth: 1.50 f t  
Discharge: 2160.00 cfs 
Enngy Gradient: 0.0057 ft/ft 
Frwde Number: 0.51 25 
Flow Regime: SubcritiCd 
Flow Area: 994.78 sq ft 
Averoge Velocity: 2.15 ft/s 
Maximum Velocity. 2.32 ft/s 
Composite n: 0.0493 
Hydraulic Rodius: 0.84 f t  
Wetted Perimeter: 1190.75 f t  
Wetted Top Width: 1190.75 ft 
Critical Slope: 0.0672 ft/ft 

5 ' 9: ZONE A - DELINEATION OF WATERSHED "PP" 
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1 %  LUKE WASH FCD 99-03 
I FIGURE E 2  - WASH: TIS-R5W-S29E-30 
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Normal Depth Results 

Cr-Section: 40 
Uswtion: 839.67 ft MSL 
Depth: 1.73 f t  
Discharge: 2160.00 cf i  
Energy Gradient: 0.0058 ft/ft 
Frouds Number: 0.3179 
Flow Regime: Subcritiml 
Flow Area: 909.45 sq ft 
Amrags Vdoclty 2.37 R/s 
Maximum Velocity 2.49 ft/s 
Composite n: 0.05 
Hydmullc Radius: 1.06 ft 
Wetted Parlmatu: 855.05 ft 
Wetted Top Width: 855.04 ft 
CRlcd Slope 0.058 ft/ft 

ZONE A - DELINEATION OF WATERSHED Y'PP" ul 
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Normal Depth Results 

Cross-Section: 60 
Elevation: 856.06 I t  MSL 
Depth: 1.56 ft 
Discharge: 2160.00 cfs 
Energy Grodiant: 0.0058 ft/ft 
Frovde Number: 0.2974 
Flow Regime: Subcritic01 
Flow Area: 1025.83 sq ft 
Average Velocity: 2.09 ft/s 
Maximum Velocity, 2.19 ft/s 
Composite n: 0.05 
Hydraulic Rodius: 0.88 ft 
Wetted Perimeter: 1160.37 ft 
Wetted Top Wldth: 1160.36 ft 
Criticoi Slope: 0.0666 ft/ft 
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LUKE WASH FCD 99-03 
FIGURE E2 - WASH: TIS-R5W-S29E-60 EY Entellus 





Nomal Depth Results 

Cross-Section: 90 
Elemtion: 875.88 f t  MSL 
Depth: 
Oixhorge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow k c o :  
Average Velocity. 
Moximum Velocity. 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 

1.60 f t  
1550.00 cfs 
0.0057 ft/ft 
0.2818 
Subcritic01 
766.14 s q f t  
2.00 ft/s 
2.25 ft/s 
0.051 
0.79 ft 
975.52 ft 
975.49 f t  
0.0834 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TIS-R5W-S29E-90 $ Entellus. 



Normal Oepth Results 

Cross-Section: 100 
Elewtion: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Area: 
Average Velocity. 
Moximum Velocity. 
Composite n: 
Hflroulic Rodius: 
Wetted Perimeter: 
Wetted Top Width: 
Critic01 Slope: 

887.60 I t  MSL 
1.18 I t  
1550.00 c b  
0.0057 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

"IGURE E2  - WASH: TIS-R5W-S29E-100 





Normal Depth Results 

Cross-Section: 120 
Eiewtion: 914.01 ft MSL 
Depth: 1.59 ft  
Dischorgs: 1550.00 cfs 
Energy Gradient: 0.0057 ft/ft 
Froude Number: 0.2278 
Flow Regime: Subcritic01 
Flow Areo: 951.89 sq ft 
Average Velocity: 1.63 ft/s 
Moximvm Velocity: 2.00 ft/s 
Composite n: 0.0571 
Hydraulic Radius: 0.69 ft 
Wetted Perimeter: 1372.49 ft 
Wetted Top Wldth: 1372.45 ft 
Critical Slope: 0.1224 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S29E-1 20 fl Entellu~ 



Normal Depth Results 

Crass-Section: 130 
Elevation: 924.85 f t  MSL 
Depth: 1.65 f t  
Discharge: 1550.00 cfo 
Energy Grodicnt: 0.0057 ft/ft 
Froude Number: 0.2273 
Flow Regime: Subcritic01 
Flow Areo: 935.48 sq f t  
Averoge Velocity: 1.65 . ft/s 
Maximum Velocity: 1.86 ft/s 
Composite n: 0.0546 
Hydrovlic Rodiur: 0.66 f t  
Wetted Perimeter: 1407.88 f t  
Wetted Top Width: 1407.84 f t  
Critic01 Slope 0.1231 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S29E-130 9 Entellus 
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10 
Discharge: 
Energy Gradient: 2160.00 cfo 0.0058 ft/ft 
Froude Number: 0.2977 
Flow Regime: Svbcritlcol 
Flow Areo: 963.99 rq ft 
Average Velocity: 2.23 ft/s 
Moximum Velocity: 2.61 ft/r 
Composite n: 0.054 
Hydraulic Rodius: 1 .06 f t  
Wetted Perimeter: 912.63 ft 
Wetted Top Wdth: 912.62 ft 

Note: X-section not used for delineation Critical Slope: 0.0693 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 2 
I 
I LUKE WASH FCD 99-03 ' 

FIGURE E2 - WASH: TIS-R5W-S29E-10 
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Cross-Section: 
Elewtion: 
Deptk: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Areo: 
Averoge Vdocit~ 
Maximum Velocity: 
Cmpwite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Criticoi Slope 
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20 
818.21 ft M U  
2.25 ft 
2160.W cts 
0.0058 ft/ft 
0.3021 
Subcriticol 
841.08 sq ft 
2.58 ft/s 
2.82 ft/s 
0.052 
1.25 ft 
671.94 ft 
671.92 ft 
0.0652 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 

LUKE WASH FCD 99-03 
FIGURE E 2  - WASH: TIS-R5W-S29E-20 



Normal Depth Results 

Cross-Section: 30 
Elevation: 830.26 f t  MSL 
Depth: 1.50 f t  
Discharge: 2160.00 cfs 
Enngy Gradient: 0.0057 ft/ft 
Frwde Number: 0.51 25 
Flow Regime: SubcritiCd 
Flow Area: 994.78 sq ft 
Averoge Velocity: 2.15 ft/s 
Maximum Velocity. 2.32 ft/s 
Composite n: 0.0493 
Hydraulic Rodius: 0.84 f t  
Wetted Perimeter: 1190.75 f t  
Wetted Top Width: 1190.75 ft 
Critical Slope: 0.0672 ft/ft 

5 ' 9: ZONE A - DELINEATION OF WATERSHED "PP" 
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1 %  LUKE WASH FCD 99-03 
I FIGURE E 2  - WASH: TIS-R5W-S29E-30 
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Normal Depth Results 

Cr-Section: 40 
Uswtion: 839.67 ft MSL 
Depth: 1.73 f t  
Discharge: 2160.00 cf i  
Energy Gradient: 0.0058 ft/ft 
Frouds Number: 0.3179 
Flow Regime: Subcritiml 
Flow Area: 909.45 sq ft 
Amrags Vdoclty 2.37 R/s 
Maximum Velocity 2.49 ft/s 
Composite n: 0.05 
Hydmullc Radius: 1.06 ft 
Wetted Parlmatu: 855.05 ft 
Wetted Top Width: 855.04 ft 
CRlcd Slope 0.058 ft/ft 

ZONE A - DELINEATION OF WATERSHED Y'PP" ul 
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Normal Depth Results 

Cross-Section: 60 
Elevation: 856.06 I t  MSL 
Depth: 1.56 ft 
Discharge: 2160.00 cfs 
Energy Grodiant: 0.0058 ft/ft 
Frovde Number: 0.2974 
Flow Regime: Subcritic01 
Flow Area: 1025.83 sq ft 
Average Velocity: 2.09 ft/s 
Maximum Velocity, 2.19 ft/s 
Composite n: 0.05 
Hydraulic Rodius: 0.88 ft 
Wetted Perimeter: 1160.37 ft 
Wetted Top Wldth: 1160.36 ft 
Criticoi Slope: 0.0666 ft/ft 
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LUKE WASH FCD 99-03 
FIGURE E2 - WASH: TIS-R5W-S29E-60 EY Entellus 





Nomal Depth Results 

Cross-Section: 90 
Elemtion: 875.88 f t  MSL 
Depth: 
Oixhorge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow h c o :  
Average Velocity. 
Moximum Velocity. 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 

1.60 f t  
1550.00 cfs 
0.0057 ft/ft 
0.2818 
Subcritic01 
766.14 s q f t  
2.00 ft/s 
2.25 ft/s 
0.051 
0.79 ft 
975.52 ft 
975.49 f t  
0.0834 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TIS-R5W-S29E-90 $ E I I ~ ~ ~ u s ~  



Normal Oepth Results 

Cross-Section: 100 
Elewtion: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Area: 
Average Velocity. 
Moximum Velocity. 
Composite n: 
Hflroulic Rodius: 
Wetted Perimeter: 
Wetted Top Width: 
Critic01 Slope: 

887.60 I t  MSL 
1.18 I t  
1550.00 c b  
0.0057 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

"IGURE E2  - WASH: TIS-R5W-S29E-100 





Normal Depth Results 

Cross-Section: 120 
Eiewtion: 914.01 ft MSL 
Depth: 1.59 ft  
Dischorgs: 1550.00 cfs 
Energy Gradient: 0.0057 ft/ft 
Froude Number: 0.2278 
Flow Regime: Subcritic01 
Flow Areo: 951.89 sq ft 
Average Velocity: 1.63 ft/s 
Moximvm Velocity: 2.00 ft/s 
Composite n: 0.0571 
Hydraulic Radius: 0.69 ft 
Wetted Perimeter: 1372.49 ft 
Wetted Top Wldth: 1372.45 ft 
Critical Slope: 0.1224 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S29E-1 20 fl Entellu~ 



Normal Depth Results 

Crass-Section: 130 
Elevation: 924.85 f t  MSL 
Depth: 1.65 f t  
Discharge: 1550.00 cfo 
Energy Grodicnt: 0.0057 ft/ft 
Froude Number: 0.2273 
Flow Regime: Subcritic01 
Flow Areo: 935.48 sq f t  
Averoge Velocity: 1.65 . ft/s 
Maximum Velocity: 1.86 ft/s 
Composite n: 0.0546 
Hydrovlic Rodiur: 0.66 f t  
Wetted Perimeter: 1407.88 f t  
Wetted Top Width: 1407.84 f t  
Critic01 Slope 0.1231 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S29E-130 9 Entellus 



Normal Depth Results 

Cross-Section: 1 
Elcwtion: 859.50 f t  M K  
Depth: 3.59 f t  
Oischorge: 4900.00 cfs 
Ensrgy Gradient: 0.0041 ft/ft 
Froude Number: 0.2565 
Flow Regime Subcritic~l 
Flow Arm: 1777.79 sq ft 
Average Velocity: 2.75 ft/s 
Maximum Velocity. 2.91 ft/s 
Composite n: 0.0569 
Hydraulic Radius: 2.09 f t  
Wetted Perimeter: 850.69 f t  
Wetted Top Wldth: 850.60 f t  
Cl i t ic~l Slopc 0.063 ft/ft 
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Note: X-section not used for delineation 

ZONE A - DELINEATION OF WATERSHED "PP" E' 
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In LUKE WASH FCD 99-03 
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a FIGURE E2 - WASH: TIS-R5W-S17-1 







Normal Depth Results 

cross-section: 
Elwotion: 
Depth: 
Dischorga: 
Energy Gradient: 
Froudc Number: 
Flow Regime: 
Flaw Areo: 
Anroge Velocity: 
Maximum Velocity: 
Composite n: 
Hydraulic Rodiua: 
Wetted Perimeter: 
Wetted Top Width: 

2.89 I t  
4900.00 CIS 
0.0041 ft/ft 
0.2866 
Subcriticol 
1771.83 sq ft 
2.77 ft/s 
3.15 ft/r 
0.0526 
1.86 ft 
950.32 ft 
950.20 ft 

Critic01 Slope 0.0506 ft/ft 
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LUKE WASH FCD 99-03 
FIGURE E2 - WASH: TIS-R5W-S17-20 G EntellusN 
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Normal Depth Results 

Cross-Section: 40 
Elewtion: 915.29 f t  MSL 
Depth: 2.68 f t  
Oiachorge: 4900.00 cfr  
Energy Gradient: 0.0041 ft/ft 
Frovde Number: 0.2434 
Flow Regime: Svbcriticol 
Flow Areo: 2169.00 sq ft 
Average Velocity: 2.25 ft/s 
Maximum Velocity: 2.33 ft/s 
Composite n: 0.06 
Hydraulic Rodius: 1.63 ft 
Wetted Perimeter: 1327.00 ft 
Wetted Top Width: 1326.86 ft 
Critical Slope: 0.0727 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
I 
UI LUKE WASH FCD 99-03 
i3 
hi - FIGURE E 2  - WASH: TIS-R5W-S17-40 



Normal Depth Resu 

Cross-Section: 
Elemtion: 
Depth: 
Discharge: 
Energy Gradient: 
Froudc Number: 
Flow Regime: 
Flow Area: 
Avcroge Velocity: 
Maximum Velocity 
Composite n: 
Hydraulic Rodius: 
Wetted Perimeter: 
Wetted Top Width: 
Critic01 Slope: 

- ~ 

922.31 ft  MSL 
2.55 ft 
4900.00 cfs 
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Normal Depth Results 

Cross-Section: 60 
Elewtion: 933.46 ft MSL 
Depth: 3.42 ft 
Discharge: 4900.00 cfs 
Energy Gradient: 0.0041 ft/ft 
Fraude Number: 0.251 
Flow Regime: Svbcriticol 
Flow Areo: 1860.46 sq ft 
Average Velocity: 2.63 ft/s 
Moximvm Velocity: 2.69 ft/s 
Composite n: 0.0519 
Hydraulic Radius: 1.71 f t  
Wetted Perimeter: 1086.83 ft 
Wetted Top Width: 1086.60 ft 
Criticol Slope 0.0653 ft/ft 

":ONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S17-60 # EntellusN 



Normal Depth Results 

Cross-Section: 70 
Elemtion: 
Oeptk: 
Oischorgs: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Areo: 
Amoge Velocity 
Moximum Velocity 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Criticol Slope: 

943.03 f t  MSL 
3.35 ft  
4900.00 cfs 
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7 ZONE A - DELINEATION OF WATERSHED "PP" 
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LO LUKE WASH FCD 99-03 
"IGURE ii E2 - WASH: TIS-R5W-S17-70 
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Elewtion: 978.04 ft M K  
Depth: 2.80 ft 
Discharge: 3620.00 c b  
Energy Gradient: 0.0047 ft/ft 
Frovde Number: 0.2673 
Flow Regime: Subcritical 
Flow Are.: 1427.49 sq ft 
Average Velocity: 2.55 ft/s 
Maximum Velocity: 2.68 ft/s 
Composite n: 0.0568 
Hydrovlic Radius: 1.68 11 
Wetted Perimeter: 848.60 ft 
Wetted Top Width: 848.52 ft  
Criticol Slope: 0.0653 ft/ft 
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LUKE WASH FCD 99-03 ' FIGURE E2 - WASH: TIS-R5W-S17-85 
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Norm01 Depth Results 

Crms-Section: 90 
Elevation: 1001.48 I t  M K  
Depth: 

90 
2.79 I t  

Discharge: 3160.00 c b  
Energy Oodient: 0.0055 ft/ft 
Froude Number: 0.2623 
Flow Regime: Subcriticol 
Flow Areo: 1272.18 sq I t  
Average Velocity 2.49 ft/s 
Maximum Velocity. 2.66 It/. 
Composite n: 0.0543 
Hydrovlic Radius: 1.35 I t  
Wetted Perimeter: 945.19 I t  
Wetted Top Width: 945.06 I t  
Critical Slope: 0.0803 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S17-90 



Normal Oepth Results 

Cross-Section: 100 
Elewtion: 1006.83 ft MS. 
Depth: 2.33 ft 
Discharge: 3160.00 cfs 

1 l " r  I 
Energy Gradient: 0.0055 ft/ft 

E 
I Froude Number: 0.32 
Z 

6+00 8400 l o i 0 0  12/00 14/00 I 16100 I 1 8 0 0  I 20100 22100F10wRegime: Svbcriticoi e 2400 4+00 Flow Arm: 1140.64 sq I t  
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Morimum Velocity 2.86 ft/s 
Composite n: 0.0475 
Hydraulic Radius: 1.3 ft 
Wetted Perimeter: 876.99 ft 
Wetted Top Wdth: 876.90 f t  
Critical Slope: 0.0538 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: TIS-R5W-S17-100 9 I%.ell~~~ 



Normal Oepth Results 

Cross-Section: 110 
Elmtion: 1011.86 ftMSL 
Depth: 1.81 f t  
Discharge: 3160.00 cfs 
Energy Gradient: 0.0055 ft/ft 
Froude Number: 0.3218 
Flow Regime: Subcriticol 
Flow AIKI: 1284.88 sq ft 
Average Velocity: 2.45 ft/s 
Maximum Velmity: 2.60 ft/s 
Composite n: 0.0471 
Hydraulic Radius: 1.06 f t  
Wetted Perimeter: 1210.23 f t  
Wetted Top width: 1210.10 f t  
Critical Slope: 0.0539 ft/ft 





Normal Depth Results 

Cross-Section: 130 
Eiewtion: 1019.50 ft MSL 
Depth: 2.35 ft 
Oischorge: 3160.00 cfs 
Energy Gradient: 0.0055 ft/ft 
Froudc Number: 0.3053 
Flow Regime: Subcriticol 
Flow Area: 1189.81 sq ft 
Average Velocity. 2.66 ft/r 
Maximum Velocity. 2.89 ft/s 
Composite n: 0.0502 
Hydraulic Rodius: 1.29 ft 
Wetted Perimeter: 920.30 ft 
Wetted Top Width: 920.21 ft 
Critical Slope: 0.0612 ft/ft 
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9 Entellus .I ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: TIS-R5W-S17-130 
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150 Normal Depth Results 

Cross-Section: 150 
Elewtion: 1034.13 I t  MSL 
Depth: 1.76 I t  
Discharge: 3160.00 cfs 
Energy Grodient: 0.0055 ft/ft 
Froude Number: 0.2984 
Flow Regime: S~bcritical 
Flow Areo: 1407.26 sq I t  
Averogc Velocity: 2.24 It/. 
Maximum Velocity: 2.45 It/% 
Composite n: 0.0505 
Hydraulic Radius: 1.02 I t  
Wetted Perimeter: 1385.00 it 
Wetted Top width: 1384.67 I t  
Critic.! Slope: 0.0638 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S17-150 E(I EntellusN 
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Normal Depth Results 

Cross-Section: 160 
Elevation: 1043.56 It MSL 
Depth: 2.14 I t  
Discharge: 2590.00 cfr 
Energy Gradient: 0.0055 ft/ft 
Froude Number: 0.2912 
Flow Regime: Subcritical 
Flow Areo: 1072.56 sq it 
Average Velocity: 2.42 ft/s 
Maximum Velocity: 3.07 f t / r  
Composite n: 0.0554 
Hydraulic Radius: 1.17 f t  
Wetted Perimetw: 919.80 f t  
Wetted Top Width: 919.54 f t  
Critical Slope: 0.0776 f t / f l  

ZONE A - DELINEATION OF WATERSHED "PP" 
I 
ln LUKE WASH FCD 99-03 
5 
ii - .- 

FIGURE E2 - WASH: TIS-R5W-S17-160 
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8 ZONE A - DELINEATION OF WATERSHED "PP" 
I e 

I 
I 
In 

LUKE WASH FCD 99-03 
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FIGURE E2 - WASH: TIS-R5W-S17-I 70 

Normal Depth Results 

Cross-Section: 170 
Elewtion: 1045.69 f t  MSL 
Depth: 1.64 f t  
Oischorga: 2100.00 cfs 
Energy Gradient: 0.0055 ft/ft 
Froudc Number: 0.3525 
Flow Regime: Subcriticol 
Flow Areo: 821.33 sq ft 
Amrage Velocity: 2.55 it/$ 
Maximum Velocity. 2.79 it/. 
Composite n: 0.0494 
Hydraulic Radius: 1.17 f t  
Wetted Perimeter: 704.15 f t  
Wetted Top Mdth: 704.06 f t  
Critical Slope: 0.0472 ft/ft 







Normal Depth Resuits 

Cross-Section: 200 
Elemtion: 1064.14 ft MSL 
Depth: 2.99 f t  
Discharge: 2100.00 cfo 
Energy Grodient: 0.0055 ft/ft 
Froude Number: 0.2987 
Flow Regime: Subcritical 
Flow Areo: 716.27 sq ft 
Average Velocity: 2.95 ft/s 
Moximum Velocity: 2.97 ft/s 
Composite n: 0.0584 
Hydraulic Radius: 1.94 f t  
Wetted Perimeter: 369.28 f t  
Wetted Top Width: 369.10 ft 
Critic01 Slope: 0.0611 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: TIS-R5W-S17-200 
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Normoi Depth Results 

Cross-kction: 210 
Eicwtion: 1071.29 ft MSL 
Depth: 3.83 ft 
Discharge: 21W.00 cfs 
Enngy Gradient: 0.0055 ft/ft 

J 
Froude Number: 0.2919 
Flow Regime: Subcritical 
Fiow Arco: 647.59 sq ft 

2+00 4+00 6+00 8+00 10+00 Average Velocity. 3.23 ft/s 12+00 14+00 

21 0 Maximum Velocity. 3.40 ft/s 
Composite n: 0.0583 
Hydraulic Rodius: 2.1 ft 
Wetted Perimeter: 308.55 ft 
Wetted Top Width: 308.30 ft 
Critical Slope: 0.0704 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TIS-R5W-Sl7-210 ,@ EntellusN 
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/ ZONE A - DELINEATION OF WATERSHED "PP" 
L" 
l- 
I 
5 LUKE WASH FCD 99-03 '1 hi FIGURE E2 - WASH: TIS-R5W-S17-230 - .- 

Normal Depth Results 

Cross-Section: 230 
Elevation: 1085.92 ft MSL 
Depth: 3.01 f t  
Disehorge: 2100.00 cfs 
Energy Gradient: 0.0055 ft/ft 
Frovde Number: 0.2255 
Flow Regime: Subcritical 
Flaw Areo: 946.63 oq ft 
Amage Velocity: 2.23 ft/s 
Maximum Velocity: 2.26 ft/s 
Composite n: 0.0591 
Hydraulic Radius: 1.3 ft 
Wetted Perimeter: 728.42 ft 
Wetted Top Width: 728.25 f t  
Critic01 Slope: 0.1076 ft/ft 



Normal Depth Results 

Cross-Section: 240 
Elewtion: 1092.04 ft MSL 
Depth: 2.50 
Discharge: 2100.00 
Energy Gradient: 0.0055 
Froude Number: 0.2384 
Flow Regime: Subcritical 
Flow Area: 983.14 
Averoge Velocity 2.11 
Moxirnum Velocity 2.30 
Composite n: 0.0498 
Hydraulic Radius: 0.86 
Wetted Perimeter: 1139.41 
Wetted Top Width: 1139.14 
Critical Slope: 0.1093 

4: ZONE A - DELINEATION OF WATERSHED "PP" 
5 
C 
I 
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LUKE WASH FCD 99-03 
FIGURE E2 - WASH: TIS-R5W-S17-240 
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250 Normal Depth Results Flow Areo: 937.17 o q f t  

Cross-Section: 250 Average Velocity: 2.24 ft/s 
Elevation: 1098.41 ft MSL Maximum Velocity: 2.33 ft/s 
Depth: 3.09 ft Composite n: 0.0577 
Discharge: 2100.00 cfs Hydraulic Radius: 1.25 ft 
Energy Gradient: 0.0055 ft/ft Wetted Perimeter: 751.76 ft 
Froude Number: 0.2246 Wetted Top Width: 751.22 ft 

Note: X-section not used for delineation now Regime: Subcriticoi Critic01 Slope: 0.1113 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 

5 LUKE WASH FCD 99-03 
I S  
I V 
8 ,  = 

FIGURE E2 - WASH: TIS-R5W-S17-250 



Norm01 Depth Results 

Cross-Section: 10 
Elevation: 1098.46 ft MSL 
Depth: 1.60 f t  
Discharge: 1860.00 cfs 
Energy Gradient: 0.006 11/11 
Froude Number: 0.2242 
Flow Regime: Subcritical 
Flow Area: 1155.76 s q f t  
Average Velocity: 1.60 ft/s 
Maximum Velocity: 1.98 ft/s 
Composite n: 0.0613 
Hydraulic Radius: 0.69 f t  
Wetted Perimeter: 1683.15 f t  
Wetted Top Width: 1683.15 f t  
Critic01 Slope: 0.144 ft/ft 

iin 

ZONE A - DELINEATION OF WATERSHED "PP" 5 
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LUKE WASH FCD 99-03 
FIGURE E2  - WASH: T2N-R6W-S35-10 
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Norm01 Depth Results 

Cross-Section: 20 
Elewtion: 1105.53 f t  M S L  
Depth: 1.47 f t  
Discharge: 1860.00 cfs 
Energy Grodimt: 0.006 ft/ft 
Froude Number: 0.2634 
Flow Regime: Subuiticol 
now Areo: 1026.10 sq f t  
Awrogs Velocity: 1.82 ft/S 
Moximum Velocity: 1.93 ft/s 
Composite n: 0.0557 
Hydraulic Radius: 0.82 ft 
Wetted Perimeter: 1255.53 ft 
Wetted Top Width: 1255.52 f t  
Critical Slope 0.0868 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
2 
I 
r 
tn LUKE WASH FCD 99-03 s 
ii FIGURE E2 - WASH: T2N-R6W-S35-20 
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Normol Depth Results 

Cross-Section: 40 
Elewtion: 1119.17 ft MSL 
Depth: 1.30 ft 
Discharge: 1860.00 cfs 
Energy Gradient: 0.006 ft/ft 
Frwde Number: 0.2447 
Flow Regime: S~bcritlcol 
Flow Areo: 1174.82 sq ft 
Averoge Velocity: 1.60 ft/s 
Maximum Velocity: 1.86 ft/s 
Compwite n: 0.0527 
Hydraulic Radius: 0.61 ft 
Wetted Perimeter: 1915.96 ft 
Wetted Top Width: 1915.95 ft 
Critical Slope: 0.1005 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
r 
I 
8 

I 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R6W-535-40 
6i 



Normal Depth Results 

Cross-Section: 50 
Elswtion: 1121.68 ft MSL 
Depth: 1.70 ft 
Discharge: 1860.00 cfs 
Energy Gradient: 0.006 ft/ft 
Frwde Number: 0.2928 
Flow Regime: Subcritic01 
Flow Areo: 859.69 sq ft 
Awrage Velocity. 2.17 ft/s 
Moximum Velocity. 2.32 ft/s 
Composite n: 0.0569 
Hydraulic Radius: 1.1 ft 
Wetted Perimeter: 785.03 ft 
Wetted Top Width: 785.02 ft 
Criticol Slope: 0.0706 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R6W-S35-50 





Normal Depth Results 

Cross-Section: 70 
Elewtion: 1132.60 ft MSL 
Depth: 1.21 ft 
Discharge: 990.00 cfs 
Energy Gradient: 0.006 ft/ft 
Froude Number: 0.2465 
Flow Regime: Subcriticol 
Flaw Area: 642.44 sq ft 
Average Velocity. 1.54 ft/s 
Maximum Velocity. 1.79 ft/s 
Composite n: 0.0559 
Hydraulic Radius: 0.59 ft 
Wetted Perimeter: 1089.18 ft 
Wetted Top Width: 1089.17 ft 
Critical Slope: 0.1112 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R6W-S35-70 ,@ EntellusN 



Normol Depth Results 

Cross-Section: 80 
Elevation: 1139.99 f t  MSL 
Depth: 1.08 f t  
Discharge: 990.00 cfs 
Enngy Crodient: 0.006 ft/ft 
Frwde Number: 0.2916 
Flow Regime: Subcriticol 
Flow Areo: 574.78 sq ft 
Awroge Velocity 1.72 ft/s 
Moximum Velocity 2.00 ft/s 
Composite n: 0.0591 
Hydraulic Rodius: 0.7 f t  
Wetted Perimeter: 822.51 ft 
Wetted Top Wldth: 822.50 i t  
Critic01 Slope: 0.0884 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R6W-S35-80 Entellusn 
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Normal Depth Results 

Cross-Section: 90  
Elewtion: 1146.49 l t  MSL 
Depth: 2.26 ft 
Discharge: 990.00 cfs 
Energy Gradient: 0.006 11/11 
Frwdc Number: 0.1913 
Flow Regime: S~bcriticot 
Flow Area: 607.15 s q f t  
Average Velocity. 1.64 lt/s 
Maximum Velocity. 2.24 ft/s 
Composite n: 0.0526 
Hydraulic Rodius: 0.56 l t  
Wetted Perimeter: 1075.41 ft 
Wetted Top Wdth: 1075.37 ft 
Critical Slope: 0.1942 ft/lt 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R6W-S35-90 9 EntellusN 





Nwmd Depth Results 

Cross-Section: 110 
Elevation: 1162.67 ft MSL 
Depth: 1.38 ft 
Discharge: 990.00 cfs 
Energy Grodimt: 0.006 ft/ft 
Frwde Number: 0.2392 
Flow Regime: Subcritic01 
Flow Areo: 620.64 sq ft 
Averoge Velocity: 1.62 ft/s 
Maximum Velocity: 1.80 ft/s 
Composite n: 0.052 
Hydraulic Rodius: 0.62 ft 
Wetted Perimeter: 1008.29 ft 
Wetted Top Width: 1008.28 ft 
Critic01 Slope: 0.1034 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R6W-535-110 





Elemtion: 
Depth: 
Discharge: 
Energy Gradient: 
Frwde Number: 
Flow Regime: 
Flow ATFO: 
Averoge Velocity. 
Moximum Velocity 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critic01 Slope: 

1167.66 ft MSL 
1.93 ft 
990.00 cfs 
0.006 ft/ft 
0.2284 
Subcritical 
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":ONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R6W-S35-130 





1182 

1181 

1180 

1179 

1178 

1177 

1176 

1175 
O+W 2+W 4+00 6+00 8+00 10+00 12+00 14+00 16+00 18400 

150 
Normal Depth Results 

Cross-Section: 
Eiewtion: 
Depth: 
Discharge: 
Energy Gradient: 
Frwde Number: 
Flow Regime: 
Flow Areo: 
Average Velocity. 
Maximum Velocity. 
Composite n: 
Hydmulic Radius: 
Wetted Paimeter: 
Wetted Top Width: 
Critical Slope: 

~ ~ 

1178.13 ft MSL 
2.26 ft 
990.00 cfs 
0.006 ft/ft 
0.2282 
Subcritical 
508.15 s q f t  
1.96 ft/s 
2.06 ft/s 
0.0635 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R6W-S35-150 # Entellub 



Normal Depth Results 

Cross-Section: 30 
Elevation: 1064.75 f t  MSL 
Depth: 1.42 ft 
Oirchorge: 1090.00 cfs 
Energy Gradient: 0.0053 ft/ft 
Froude Number: 0.2796 
Flow Regime: Svbcriticol 
Flow Areo: 577.72 sq ft 
Average Velocitr 1.90 ft/s 
Maximum Velocity: 2.24 ft/s 
Composite n: 0.0493 
Hydraulic Radius: 0.67 ft 
Wetted Perimeter: 860.68 ft 
Wetted Top Width: 860.65 ft 
Critical Slope: 0.0849 ft/ft 

a 
7 
f 

I 
I ul 
S 
8 - 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T IN-R6W-S l l - 30  



Norm01 D e ~ t h  Results 

I z 
7 ZONE A - DELINEATION OF WATERSHED "PP" 
f 
I 
I 
v) LUKE WASH FCD 99-03 
5 
U - FIGURE E2 - WASH: T IN-R6W-Sl l -40  

Cross-Section: 
Elevation: 
Depth: 
Dirchorge: 
Energy Gradient: 
Frdude Number: 
Flow Regime: 
Flaw Areo: 
Average Velocity: 
Maximum Velocity: 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critieoi Slope: 

40  
1094.43 ft MSL 
1.76 ft 
1090.00 cfr  
0.0053 ft/ft 
0.2748 
Subcritical 
526.85 so ft 
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Normal Depth Results 

Cross-Section: 50 
Elevation: 1097.77 f t  MSL 
Depth: 1.37 f t  
Oischorgs: 410.00 cfs 
Energy Crodient: 0.0053 ft/ft 
Frwde Number: 0.2559 
Flow Regime: Subcriticol 
Flow Areo: 24095 sq f t  
Averoge Velocity: 1.72 ft/s 
Maximum Velocity: 2.24 ft/s 
Cornpwite n: 0.0572 
Hydraulic Radius: 0.76 f t  
Wetted Perimeter: 315.64 f t  
Wetted Top Width: 315.55 f t  

Note: X-section not used for delineation Critical slope: 0.0934 tt/tt 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R6W-Sll-50 # Entellusn 



10 
Normal Oepth Results 

Cross-Section: 10 
Elemtion: 1089.36 ft MSL 
Depth: 2.36 f t  
Discharge: 2010.00 cfs 
Energy Gradient: 0.0053 ft/ft 
Floude Number: 0.2223 
Flow Regime: Subcriticol 
Flow Areo: 1037.82 sq ft 
Averoge Velocity: 1.94 ft/s 
Maximum Velocity: 2.26 ft/s 
Composite n: 0.0561 
Hydroviic Radius: 0.93 ft 
Wetted Perimeter: 1112.88 ft 
Wetted Top Width: 1112.87 ft 

Note: X-section not used for delineation Critic01 Slope: 0.1181 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R6W-S36-10 EntellusN 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R6W-S36-30 

Norm01 Depth Results 

Cross-Section: 30 
Elswtion: 1097.90 ft MSL 
Depth: 2.80 ft 
Discharge: 18W.00 cis 
Energy Gradient: 0.0053 ft/ft 
Froude Number: 0.2735 
Flow Regime: Subcriticai 
Flow Area: 692.82 sq ft 
Average Velocity 2.62 ft/s 
Maximum Velocity 3.01 it/s 
Composite n: 0.0576 
Hydraulic Rodius: 1.47 ft 
Wetted Perimeter: 471.28 ft 
Wetted Top Width: 471.25 ft 
Critical Slope: 0.0806 ft/ft 



Nwmol Oepth Results 

Cross-Section: 40 
Elemtion: l lW.57 f t  MSL 
Depth: 2.67 f t  
Discharge: 1800.00 cfs 
Energy Gradient: 0.0053 f l / f l  
Frwde Number: 0.2373 
Flow Regime: Subcriticoi 

1098 Flow Areo: 818.42 sq ft 

Average Velocity 2.18 ft/s 

l 0 + 0 o  I Maximum Velocity 2.45 f t / r  
2+00 4+00 6+00 8+00 10+00 12+00 14+00 16+00 18+00 20+00 Composite n: 0.0559 

40 Hydraulic Radius: 
1.15 f t  

Wetted Perimeter: 714.23 f t  
Wetted Top Wdth: 714.20 f t  
Critical Slope: 0.1009 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R6W-S36-40 
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Normal Depth Results 

Cross-Section: 50 

/ 
Elevation: 1106.95 ft MSL 
Depth: 2.95 ft 

1104- Discharge: 1800.00 cfs 
Energy Gradient: 0.0053 ft/ft 
Frwde Number: 0.2786 

1103- 
O+OO 2+W 4+00 6+00 8+00 10+00 12+00 14+00 16;00 18+00 20+00 Flow Regime: Subcritical 

50 
Flow Areo: 662.71 sq ft 
Awrage Velocitr 2.72 fl/s 
Maximum Velocity 2.83 ft/s 
Composite n: 0.0563 
Hydrovlic Radius: 1.65 ft 
Wetted Perimeter: 401.42 ft 
Wetted Top Width: 401.37 ft 
Critical Slope: 0.0696 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T2N-R6W-S36-50 $ Entellusm 







Normal Deoth Results 

Cross-Section: 
Elewtion: 
Depth: 
Discharge: 
Energy Gradient: 
Frwde Number: 
Flow Regime: 
Flow Areo: 
Average Velocity. 
Maximum Velocity. 
Composite n: 
Hydraulic Rodius: 
Wetted Perimeter: 
Wetted Top Width: 
Critic01 Slope: 

ft MSL 
ft 
Cf. 
ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R6W-S36-80 
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4: 2 ZONE A - DELINEATION OF WATERSHED "PP" 
2 
I 
I 
V) LUKE WASH FCD 99-03 
"IGURE hi E2 - WASH: T2N-R6W-S36-100 - 

Normal Depth Results 

Cross-Section: 100 
Elevation: 1123.70 f t  MSL 
Depth: 2.92 f t  
Discharge: 1800.00 cfs 
Energy Glodient: 0.0053 ft/ft 
Froude Number: 0.2536 
Flow Regime: Subcriticol 
Flow Areo: 731.80 sq ft 
Avcroge Velocity: 2.47 ft/s 
Maximum Velocity: 2.49 ft/s 
Composite n: 0.0648 
Hydraulic Radius: 1.77 f t  
Wetted Perimeter: 412.73 f t  
Wetted Top Width: 412.68 f t  
C~iticol Slopc 0.083 ft/ft 



x 4 Norm01 Oath Results I 
Cross-Section: 105 I 
Elevation: 1130.39 ft MSL 

I I Osoth: 2.34 f t  I - - 

Discherge: 1800.00 cfs 
Energy Gradient: 0.0053 ft/ft 
Froude Number: 0.2386 I : 
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Flow Regime: Subcritical 
Flow Area: 868.56 sa f1 I 
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Averoge Velocity: 2.07 f i b  
Moximum Velocity: 2.41 ft/s 
Composite n: 0.0571 
Hydraulic Rodius: 1 f t  

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R6W-S36-105 
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Wetted Perimeter: 868.20 f t  
Wetted Top Width: 868.18 f t  
Criticol Slope: 0.1108 ft/ft 

- - - - - - - - . . - . - - - . - . . - - . . . - - - - - . . - - .. - - .. 



ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R6W-S36-110 
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110 Norrnd Depth Results 

Cross-Section: 110 
Elevation: 1131.30 ft MSL 
Depth: 2.13 ft 
Discharge 1800.00 cfs 
Energy Gradient: 0.0053 ft/ft 
Froude Number: 0.2752 
Flow Regime: Subcriticol 
Flow Areo: 789.33 sq it 
Awroge Velocity. 2.27 ft/s 
Moximum Velocity: 2.43 ft/s 
Composite n: 0.0545 
Hydraulic Radius: 1.2 ft 
Wetted Perimeter: 657.43 it 
Wetted Top Width: 657.41 ft 
Critical Slope: 0.072 ft/fl 

\ / 
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N n m d  Depth Resuits 

Cross-Section: 140 
Elemtion: 1141.82 ft MSL 
Depth: 2.92 ft 
Discharge: 1430.00 cfs 
Energy Gradient: 0.0053 ft/ft 
Froude Number: 0.2858 
Flow Regime: Subcriticol 
Flow Area: 555.23 sq it 
n~eroge Velocity: 2.57 ft/s 
Maximurn Velocity. 2.75 ft/s 

0 0  Composite n: 0.0628 

140 
Hydraulic Radius: 1.73 ft 
Wetted Perimeter: 320.92 ft 
Wetted Tap Width: 320.84 ft 
Critical Slope: 0.0803 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R6W-S36-140 9 EnteUusN. 





Normd Depth Results 

Cross-Section: 160 
Eiewtion: 1156.56 ft  MSL 
Depth: 2.85 ft 
Discharge: 1430.00 cfs 
Energy Grodient: 0.0053 ft/ft 
Froude Number: 0.2471 
Flow Regime: Subcritical 
Flow Areo: 604.64 sq ft 
Average Velocity: 2.37 ft/s 
Moximvm Velocity: 2.52 ft/s 
Composite n: 0.0625 
Hydraulic Rodius: 1.5 ft 
Wetted Perimeter: 403.28 ft 
Wetted Top Width: 403.23 ft 
Criticoi Slope: 0.0942 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R6W-S36-160 ,G E I I ~ ~ ~ ~ U S ~  
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Normal Depth Results 

Cross-Section: 180 
Eiswtion: 1163.17 ft MSL 
Depth: 2.30 ft 
Discharge: 1430.00 cfs 
Energy Gradient: 0.0053 ft/ft 
Frwde Number: 0.2751 
Flow Regime: Subcritic01 
Flow Areo: 603.51 aq It 
Average Velocity. 2.39 ft/s 
Moximum Velocity. 2.62 ft/s 
Composite n: 0.0537 
Hydraulic Radius: 1.28 ft 
Wetted Perimeter: 472.87 ft 
Wetted Top Width: 472.84 ft 
Critic01 Slope: 0.0697 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R6W-S36-180 9 Entellusm 
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Namol Depth Results 

00 Cross-Section: 190 

190 Elewtion: 1167.95 ft MSL 
Depth: 1.94 ft 
Discharge: 1430.00 cfs 
Energy Gradient: 0.0053 ft/ft 
Froude Number: 0.2675 
Flow Regime: Subcritical 
Flow Areo: 676.88 sq ft 
Avemge Velocity: 2.10 ft/s 
Maximum Velocity: 2.26 ft/s 
Composite n: 0.0576 
Hydraulic Rodius: 1.17 ft 
Wetted Perimeter: 580.28 ft 
Wetted Top Width: 580.25 ft 
Critical Slope: 0.076 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T2N-R6W-S36-190 9 EntellusN 
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Normal Depth Results 

Cross-Section: 200 
Elemtion: 1172.74 ft MSL 
Depth: 2.18 ft 
Dischorgr 1430.00 cfr 
Energy Gradient: 0.0053 ft/ft 
Frwde Number: 0.2569 
Flow Regime: Subcriticol 
Flow Areo: 663.92 sq ft 
Awrage Velocity: 2.17 ft/s 
Maximum Velocity: 2.42 ft/s 
Composite n: 0.0555 
Hydraulic Rodius: 1.15 ft 
Wetted Perimeter: 579.31 ft 
Wetted Top Width: 579.28 ft 
Critical Slope: 0.0815 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R6W-S36-200 # Entellus- 
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Nwmol Oepth Results 

Cross-Section: 210 
Elewtion: 1175.45 f t  MSL 
Depth: 2.33 f t  
Discharge: 1430.00 cfs 
Energy Crodient: 0.0053 ft/ft 
Frouae Number: 0.2682 
Flow Regime: Subcritical 
Flow Area: 615.53 sq ft 
Average Velocitr 2.33 ft/s 
Moximum Velocity: 2.52 ft/s 
Composite n: 0.0582 
Hydraulic Radius: 1.37 f t  
Wetted Perimeter: 449.63 f t  
Wetted Top Width: 449.57 f t  
Critical Slope: 0.0754 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R6W-S36-210 # EntellusN 
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Normal Depth Results 

Cross-Section: 230 
Elewtion: 1183.71 i t  MSL 
Depth: 2.13 i t  
Discharge: 1240.00 cis 
Energy Gradient: 0.0065 ft/ft 
Frwde Number: 0.2772 
Flow Regime: Subcritical 
Flaw Area: 540.00 sq i t  
Awroge Velocity: 2.29 it/$ 
Moximum Velocity: 2.49 ft/s 
Composite n: 0.0606 
Hydraulic Radius: 1.17 ft 
Wetted Perimeter: 460.40 i t  
Wetted Top Width: 460.37 ft 
Critical Slope: 0.0917 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: 12N-R6W-536-230 9 EntellusN 



Depth: 3.18 ft 
Discharge: 1240.00 cfs 
Energy Gradient: 0.0065 ft/ft 
Frwde Number: 0.2589 
Flow Regime: Subcriticoi 
Fiaw Areo: 473.75 sq it 
Awmge Velocity: 2,60 ft/s 
Maximum Velocity 2.89 ft/s 
Composite n: 0.0578 
Hydmuiic Radius: 1.27 ft 
Wetted Perimeter: 374.32 ft 
Wetted Top Width: 374.25 ft 
Critical Slope: 0.1124 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T2N-R6W-S36-240 ,@ E I I ~ ~ ~ u s ~  





Normal Depth Results 

Cross-Section: 260 
Elewtion: 1204.10 ft MSL 
Depth: 3.01 ft 
Discharge: 1240.00 cfs 
Energy Gradient: 0.0065 ft/ft 
Froude Number: 0.2106 
Flow Regime: S~bCriticoI 
Flow Area: 597.99 sq f l  
Averoge Velocity 2.07 ft/s 
Maximum Velocity 2.53 ft/s 
Composite n: 0.0521 
Hydraulic Radius: 0.67 f t  
Wetted Perimeter: 893.55 f t  
Wetted Top Width: 893.42 f t  
Critical Slope: 0.2025 ft/ft 
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FIGURE E 2  - WASH: T2N-R6W-S36-260 



Depth: 
Discharge: 
Energy Gradient: 
Frwde Number: 
Flow Regime: 
Flow Areo: 
Awroge Velocity: 
Maximum Velocity: 
Composite n: 
Hylroulic Radius: 
Wetted Perimeter: 
Wetted Top Wdth: 
Critic01 Slope: 

- 
270 
1211.60 ft MSL 
2.28 ft 
1240.00 cfs 
0.0065 ft/ft 
0.2093 
Subcritical 
691.67 so ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R6W-S36-270 9 Entellusm 



Normal D e ~ t h  Results 

Cross-Section: 
Elawtion: 
Depth: 
Discharge: 
Energy Gradient: 
Frwde Number: 
Flow Repime: 
Flow Areo: 
Average Velocity 
Maximum Velocity. 
Composite n: 
Hydraulic Rodius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 

1222.83 ft MSL 
2.04 ft 
960.00 cfs 
0.0065 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R6W-S36-280 9 Entellusm 
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Cross-Section: 290 
Elemtion: 1230.51 ft MSL 
Depth: 2.09 i t  
Discharge: 960.00 cfa 
Energy Gradient: 0.0065 ft/ft 
Frwde Number: 0.2833 
Flow Regime: Subcritical 
Flow Area: 413.28 sq i t  
Awroge Velocity. 2.30 ft/r 
Moximurn Velocity. 2.63 ft/s 
Composite n: 0.0535 
Hydraulic Radius: 1.02 ft 
Wetted Perimeter: 403.37 ft 
Wetted Top Width: 403.34 ft 
Critical Slope: 0.0838 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R6W-S36-290 9 En*dlusm 



Normal Depth Results 

Cross-Section: 300 
Elevation: 1237.07 ft MSL 
Depth: 1.86 ft 
Dischorge: 960.00 cfs 
Energy Crodiant: 0.0065 ft/ft 
Froude Number: 0.289 
Flow Regime: Subcritical 
Flow Areo: 428.82 sq ft 
Average Velocity: 2.25 ft/s 
Maximum Velocity: 2.44 ft/s 
Composite n: 0.0576 
Hydrovlic Radius: 1.1 ft 
Wetted Perimeter: 388.69 ft 
Wetted Top Width: 38867 ft 
Critical Slope: 0.0786 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R6W-S36-300 9 EntellusN 



Normal Depth Results 

Cross-Section: 31 0 
Elevation: 1246.26 ft MSL 
Depth: 1.28 ft 
Discharge: 960.00 cfs 
Energy Gradient: 0.0065 ft/ft 
Frwde Number: 0.2849 
Flow Regime: Subcritic01 
Flow Area: 525.12 s q f t  
Average Velocity 1.80 ft/s 
Moximum Velocity. 1.90 ft/s 
Composite n: 0.0561 
Hydraulic Rodiua: 0.77 ft 
Wetted Perimeter: 685.41 ft 
Wetted Tap Wldth: 685.40 ft 
Critic01 Slope: 0.0834 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R6W-S36-310 @ E n k l l ~ ~ ~  





Normal Depth Results 

Cross-Section: 530 
Eiewtion: 1258.67 f t  MSL 
Depth: 1.75 f t  
Discharge: 960.00 cfs 
Energy Gradient: 0.0065 ft/ft 
Frwde Number: 0.2744 
Flow Regime: Subcriticol 
Fiow Areo: 465.61 sq i t  
Awroge Velocity: 2.05 ft/s 
Maximum Velocitr 2.33 ft/s 
Composite n: 0.0538 
Hydraulic Radius: 0.87 f t  
Wetted Perimeter: 538.10 f t  
Wetted Top Width: 538.09 f t  
Critical Slope: 0.0895 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R6W-S36-330 9 Entdlusm 
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Normal Depth Results 

Cross-Section: 340 
Elevation: 1266.42 ft MSL 
Depth: 1.51 ft 
Dischorge: 960.00 cfs 
Energy Gradient: 0.0065 ft/ft 
Froude Number: 0.2492 
Flow Regime: Subcriticol 
Flow Area: 551.91 sq ft 
Avermge Velocity 1.72 ft/s 
Moximum Velocity 2.03 ft/s 
Composite n: 0.053 
Hydraulic Rodius: 0.65 ft 
Wetted Perimeter: 853.60 ft 
Wetted Top Width: 853.60 ft 
Critic01 Slope: 0.1104 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R6W-S36-340 



Normol Depth Results 

Cross-Section: 350 
Elemtion: 1274.13 ft MSL 
Depth: 1.47 ft 
Discharge: 960.00 cfo 
Energy Gradient: 0.0065 ft/ft 
Froude Number: 0.25 
Flow Regime: Subcritic01 
Flow Area: 558.50 sq It 
Average Velocity. 1.72 ft/s 
Moximum Velocity. 2.00 ft/s 
Composite n: 0.0515 
Hydraulic Radius: 0.63 ft 
Wattcd Perimeter: 888.80 ft 
Wetted Top Width: 888.78 ft 
Critical Slope: 0.1051 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R6W-S36-350 ,@ Entellusn 
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4: 2 ZONE A - DELINEATION OF WATERSHED "PP" 
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LUKE WASH FCD 99-03 
'1 ii FIGURE E2 - WASH: T2N-R6W-S36W-10 - .- 

Norm01 Depth Results 

Cross-Section: 10 
Elmtion: 1090.75 ft MSL 
Depth: 0.75 ft 
Discharge: 610.00 cfs 
Energy Gradient: 0.0047 ft/ft 
Frwde Numbs: 0.2704 
Flow Regime: Subcritic01 
Flow Areo: 457.74 sq it 
Average Velocity: 1.31 ft/s 
Maximum Velocity: 1.49 ft/s 
Composite n: 0.0582 
Hydraulic Rodius: 0.63 ft 
Wetted Perimeter: 729.12 ft 
Wetted Top Wdth: 729.11 ft 
Critical Slope: 0.0689 ft/ft 
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Norm01 Depth Results 

L U  Cross-Section: 20 
Elewtion: 1099.65 ft MSL 
Depth: 1.07 ft 
Discharge: 610.00 cfr 
Energy Gradient: 0.0047 ft/ft 
Froude Number: 0.2415 
Flow Regime: Subcriticol 
Flow Area: 430.40 sq ft 
Average Velocity 1.42 ft/s 
Maximum Velocity 1.58 ft/s 
Composite n: 0.0589 
Hydraulic Rodius: 0.73 ft 
Wetted Perimeter: 587.78 ft 
Wetted Top Width: 587.77 ft 
Critical Slope: 0.0817 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R6W-S36W-20 



Cross-Section: 30  
Elemtian: 1109.01 ft  MSL 
Depth: 1.01 ft  
Discharge: 610.00 cfs 
Energy Gradient: 0.0047 ft/ft 
Frwde Number: 0.242 
Flow Regime: Subcriticol 
Flow Areo: 441.95 sq ft 
Average Velocity: 1.38 ft/s 
Maximum Velocity 1.43 ft/s 
Composite n: 0.06 
Hydmulic Rodiua: 0.71 ft 
Wetted Perimeter: 620.99 ft 
Wetted Top Width: 620.98 ft  
Critical Slope: 0.0831 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R6W-S36W-30 



Flow Regime: 
Flow Areo: 
Awroge Velocity: 
Maximum Velocitr 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Criticol Slope: 

Subcritical 
461.12 sqf t  
1.32 ft/s 
1.42 ft/s 
0.0567 
0.62 ft 
739.20 ft 
739.19 ft 
0.0921 ft/ft 
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":ONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R6W-S36W-40 EY Entellus. 





Norm01 Depth Results 

Cross-Section: 
Elemtion: 
Dapth: 
Discharge: 
Energy Grodient: 
Frwde Number: 
Flow Regime: 
Flow Area: 
Avnoge Velocit~ 
Moxirnum Velocity: 
Composite n: 
Hydrouiic Radius: 
Wetted Perimeter: 
Wetted Top Wdth: 
Criticoi Slope: 

- 
50 
1150.71 f t  MSL 
0.71 f t  
610.00 cfs 
0.0047 ft/ft 
0.2658 
Subcriticol 
481.11 s q f l  
1.28 ft/a 
1.33 ft/s 
0.0543 
0.56 f t  
864.18 f t  
864.17 ft 
0.0661 ft/ft 
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FIGURE E2 - WASH: T2N-R6W-S36W-50 V 



W 
Y 
3 - 
N 
.7 
7 Note: X-section not used for delineation 
2 
":ONE A - DELINEATION OF WATERSHED "PPn 
? 
I 
I LUKE WASH FCD 99-03 ' FIGURE E2 - WASH: TlS-R5W-S32 (LUKE WASH)-10 
u = 

Normd Depth Results 

Crou-Section: 10 
Elevation: 863.37 ft MSL 
Depth: 4.38 f t  
Oischorgc: 8390.W cfs 
Energy Gmdient: 0.0043 ft/ft 
Froude Number: 0.2429 
Flow Regime: Subcritic01 
FLOW Ares 2910.28 sq f t  
Averogc Velocity: 2.88 rt/s 
Maximum Velocity: 3.13 ft/s 
Canposits n: 0.0456 
H,droullc Radius: 1.56 f t  
Wetted Perimeter: 1870.68 f t  
Wetted Top Wdth: 1870.31 f t  
Critical Slope: 0.0732 ft/ft 



Normal Oepth Resvlts 

Cron-Section: 20 
El-tlon: 864.22 ft MSL 
Depth: 3.37 ft 
Discharge 8390.00 e b  
Energy Gradient: 0.0043 ft/ft 
froude Number: 0.2906 
flow Regime: Subcritic01 
flow Areo: 2770.51 sq ft 
Avaroge Velocity. 3.02 ft/s 
Moximum Velocity. 3.25 ft/s 
Composite n: 0.0477 
Hydraulic Rodius: 1.69 ft 
Wetted Perimeter: 1638.67 ft 
Wetted Top Width: 1638.50 ft 
Critical Slope: 0.0554 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T1S-R5W-S32 (LUKE WASH)-20 



Normal Depth Results 

ccoss-sactian: 40 
Elemtion: 874.07 ft MSL 

Energy iodisnt:  
Frouda Number: 
now Regime: 
now Arco: 
Average Velocity: 
Mo~imum Velocity: 
Campodte n: 
Hydraulic Rodius: 
Wetted Perimeter: 
Wetted Top Width: 
Criticd Slope: 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T1S-R5W-S32 (LUKE WASH)-40 9 E n k l l ~ ~  



Normal Depth Results 

Pols-Section: 50 
Elsvotion: 879.88 ft MSL 
Depth: 3.55 ft 
Oischorgc 8390.00 cfs 
Energy Gradient: 0.0043 ft/ft 
Froude Number: 0.3045 
Flow Regime: Subcriticoi 
Flow Area: 2576.61 rq it 
Avsrags Velocity. 3.26 ft/s 
Moximum Velocity 3.60 ft/r 
Composite n: 0.0492 
Hydrauiic Radius 2.03 ft 
Wettad Perimeter: 1266.72 ft 
Wetted Top Width: 1266.54 ft 
Critic01 Slope: 0.0485 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TlS-R5W-S32 (LUKE WASH)-50 
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Nonnol Oepth Results 

Cross-Section: 60 
Elowtion: 885.09 ft MSL 
Depth: 6.03 ft 
Oischorgc: 8390.00 cfr 
Energy Crodient 0.0043 f t p t  
Froudc Number: 0.2304 
Flow Regime: Subcriticml 
Flow Arm: 2613.33 aq ft 
Avaogs Velacity. 3.23 ft/r 
Maximum Velocity. 3.55 ft/s 
Cwnposite n: 0.0466 
Hydraulic Rodiux 1.87 ft 
Wetted Perimeter: 1397.74 ft 
Wetted Top Width: 1397.22 ft 
Crltimi Slops: 0.0824 ft/ft 
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LUKE WASH FCD 99-03 
FIGURE E2 - WASH: ,IS-R5W-S32 (LUKE WASH)-,, 



Namol Depth Results 

Cress-Section: 70 
Elawtlon: 895.05 ft MSL 
Depth: 4.59 ft 
O'ichorge: 8390.00 cfs 
Energy Crodient: 0.0043 ft/ft 
Frwde Numbs 0.2872 
Flow Regime: Subcriticol 
Flow Areo: 2402.53 sq ft 
Avsrogs Velocity. 3.49 ft/s 
Morimom Velocity. 4.11 ft/s 
Composite n: 0.0468 
Hydraulic Rodiur 2.04 ft 
Wetted Perimeter: 1180.10 ft 
Wetted Top Width: 1179.77 ft 
Crlticol Slops: 0.0566 ft/ft 
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6 LUKE WASH FCD 99-03 ' 

FIGURE E2 - WASH: TIS-R5W-S32 (LUKE WASH)-70 ii - .- 



N m d  Depth Raults 

Cross-Section: 80 
Elevation: 900.91 
Depth: 3.41 
Dbchorga: 8390.00 
Energy Gradient: 0.0043 
Froudc Number: 0.2781 
Flow Regime: Subcriticol 
Flow Arao: 2881.32 
Awoge Velocity 2.92 
Maximum Veloclty 3.14 
Composite n: 0.0504 
HNroulic Rodius 1.84 
Wettcd Perimeter: 1566.82 
Wettcd Top Width: 1566.72 
Critic01 Slops: 0.0558 

It MSL 
It 
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ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T1S-R5W-S32 (LUKE WASH)-80 



Norrnoi Depth Results 

Cross-Section: 90 
910.21 ft MS 
2.67 ft 
8390.00 c h  
0.0043 ft/ft 

Subcrltlcol 
2840.04 rq ft 

Amogc Velocity: 2.96 ft/t 
Maximum Velocity: 3.27 ft/s 

Hydmuiic Rodlux 1.71 11 
Wetted Perimctec 1663.40 ft 

0.0465 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: TIS-R5W-S32 (LUKE WASH)-90 



Normol Depth Remits 

Cross-Section: 
Oevotlon: 
Depth: 
Oiachorgr 
Energy Gradient: 
Froude Number: 
flow Regime 
flow Arao: 
Anrogc Velocity: 
Maximum Velocity: 
Composite n: 
Hydraulic Radius: 
Wetted Psrimstsr: 
Wetted Top Width: 
Criticol Slope 

f t  MSL 
ft  
c fa 
ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S32 (LUKE WASH)-100 # Entellus- 



931.52 ft MSL 
4.53 ft 
8390.00 c f t  

4: ZONE A - DELINEATION OF WATERSHED "PP" 
E 
I 

a LUKE WASH FCD 99-03 
FIGURE E2 - WASH: TIS-R5W-532 (LUKE WASH)-1 10 

ii - 



Nomol Oepth Results 

Cross-Section: 
Elevation: 
Oepth: 
Oisshorgs: 
Energy Gradient: 
Frwds Number. 
Fiow Regime: 
Fiow Aree 
Awroge Velocity: 
Maximum Velocity: 
Composite n: 
Hydroviie Radius: 
Wetted Parimeter: 
Wetted Top Width: 
Critical Slope: 

948.03 f l  MSL - -..- 
3.33 ft 
7880.00 cfs 
0.0043 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 

LUKE WASH FCD 99-03 
FIGURE E2  - WASH: TIS-R5W-S32 (LUKE WASH)-120 9 Entellus" 





Compodta n: 0.0543 
3 - 
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Hydraulic Rodius: 1.74 ft 
Wetted Perimeter: 1580.57 i t  
Wetted Top Width: 1580.08 i t  
Ultioal Slope: 0.0859 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T1S-R5W-532 (LUKE W A S H ) - I ~ O  !8 Entell~s~ 
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4: In ZONE A - DELINEATION OF WATERSHED "PP" 
F 
I r 
In LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T1S-R5W-532 (LUKE WASH)-160 ii - .- 
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LQ LUKE WASH FCD 99-03 
FIGURE E2  - WASH: T1S-R5W-S32 (LUKE WASH)-I50 .. - 
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Nwmal Depth Results 

Crass-Section: 150 
Eiewtion: 972.43 i t  MSL 
Dcpth: 3.04 ft 
Di~herge: 7880.00 cis 
Energy Grodiant: O.OM3 ft/ft 
Freude Number: 0.2917 
Flow Regime: Submiticel 
ROW AC=O: 2732.15 sq ft 
Avcroge Velocity: 2.88 ft/s 
Maximum Velocity: 3.22 it/= 
Composite n: 0.0501 
Hydreulic Radius: 1.62 f t  
Wetted Pnimctec 1688.31 i t  
Wetted Top Width: 1688.20 f t  
Critic01 Sops: 0.0581 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" . . 
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,: delineation Note: 

Normal Depth Results 

Cross-Section: 10 
Elewtion: 943.55 ft MSL 
Depth: 1.78 ft 
Oischorge: 975.00 cfs 
Energy Gradient: 0.0062 ft/ft 
Froude Number: 0.2944 
Flow Regime: Subcritical 
Flow Areo: 437.45 sq ft 
Averoge Velocity: 2.23 ft/s 
Maximum Velocity 2.44 ft/s 
Composite n: 0.0504 
Hydraulic Radius: 0.91 ft 
Wetted Perimeter: 478.99 ft 
Wetted Top Width: 478.95 ft 
Criticoi Slope 0.0739 ft/ft 

!n 
9: ZONE A - DELINEATION OF WATERSHED "PP" 
f 
I 
I LUKE WASH FCD 99-03 ' FIGURE E2 - WASH: TIN-R5W-S32-10 
M - 



Fi 1 
C Note: X-section not used for delineation 

Cross-Section: 
Elewtion: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Areo: 
Avcrngc Velocity: 
Maximum Velocity: 
Composite n: 
H~droulic Radius: 

949.38 ft MSL 
1.88 i t  
975.00 cfs 
0.0062 ft/ft 

G t t e d  Perimeter: 496.16 ft 
Wetted Top Width: 496.12 ft 
Critical Slope: 0.0894 ft/ft 1 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S32-20 9 Entellug 



Normal Depth Results 

Cross-Section: 
Elemtion: 
Depth: 
Discharge: 
Energy Gradient: 
Froudc Number: 
Flow Regime: 
Flow Arm: 
Averoge Velocity: 
Maximum Velocity: 
ComDosite n: 

5 
N 
*) 
U) 

& 

- 
30 
955.06 ft MSL 
2.15 ft 
975.00 cfr 
0.0062 ft/ft 
0.2311 
Subcriticol 
506.95 sq ft 
1.91 ft/s 
1.96 ft/s 
0.0543 

Note: X-section not used for delineation 

~ y d r h i c  Radius: 0.83 ft 
Wetted Perimeter: 613.12 ft 
Wetted Top Wldth: 613.03 ft 
Criticol Slope: 0.1188 ft/ft 

V) 

9: ZONE A - DELINEATION OF WATERSHED "PP" 
f 
I 
I In LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S32-30 
Q - 



i 1 
4 Note: X-section not used for delineation 

Normal Depth Results 

Cross-Section: 40 
Elmtion: 963.13 ft MSL 
Depth: 1.32 ft 
Discharge: 975.00 cfs 
Energy Gradient: 0.0062 ft/ft 
Froude Number: 0.2901 
Flow Regime: Subcritic01 
Flow Arm: 515.06 sq ft 
Awroge Velocity 1.88 ft/s 
Maximum Velocity 1.93 ft/s 
Composite n: 0.0529 
Hydmulic Radius: 0.78 ft 
Wetted Perimeter: 658.30 ft 
Wetted Top Width: 658.28 ft 
Critical Slapc 0.0744 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 5 
I- 
I 
I In 

LUKE WASH FCD 99-03 ' FIGURE E2 - WASH: TIN-R5W-S32-40 ii - EntellusN 



Normal Deoth Reeults 

Cross-Section: 50 
Elevation: 973.93 I t  MSL 
Depth: 1.31 I t  
Discharge: 975.00 CIS 
Energy Grodien t: 0.0C62 ft/ft 
Froude Number: 0.309 
Flow Regime: Subcriticoi 
Flow AIW: 485.61 sq ft 
Avtroge Velocity. 2.00 ft/s 
Moximum Velocity: 2.34 ft/r 
Composite n: 0.051 
Hydraulic Radius: 0.7 ft 
Wetted Perimeter: 690.82 I t  
Wetted Top Wdth: 690.79 I t  
Critical Siopc: 0.0793 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S32-50 



2o+oo 22+00 

60 
Normol Depth Results 

Cross-section: 60 
Elewtion: 985.91 ft MSL 
Depth: 1.25 ft 
Oischargr 975.00 cfs 
Energy Gradient: 0.0062 ft/ft 
Froude Number: 0.3005 
f low Regime: Svberiticol 
f low Arco: 511.20 sq f t  
Avarags Velocity. 1.93 ft/s 
Maximum Velocity. 2.24 ft/s 
Composite n: 0.M99 
Hydraulic Radiur 0.63 ft 
Wetted Perimeter: 814.05 ft 
Wetted Top Width: 814.01 f t  
Criticol Slope: o.oa42 ft/tt 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S32-60 9 EntellusN 



Normd Oapth Results 

Cron-Section: 70 
Elevation: 992.54 ft MSL 
Depth: 1.61 ft 
Discharge: 975.00 cfs 
Energy Gradient: 0.0062 ft/ft 

71 m LUKE WASH FCD 99-03 

I z 
9: 
z 

$ 1  FIGURE E2 - WASH: TIN-R5W-S32-70 
V - 

ZONE A - DELINEATION OF WATERSHED "PP" 

~roudb Number: 0.3031 
Flow Regime: Subcritical 
Flow Areo: 446.82 rq f t  
Avcmgc Velocity: 2.16 f t h  
Maximum Velocity: 2.65 ft/s 
Composite n: 0.0491 
Hydraulic Rndius: 0.82 ft 
Wetted Perimeter: 546.17 ft 
Wetted Top Width: 546.13 ft 
Criticd Slopc 0.0737 ft/ft 



Normal Depth Results 

'1 ii FIGURE E2 - WASH: TIN-R6W-S12-10 - .- 
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Cross-Section: 
Elevotion: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Areo: 
Average Velocity: 
Maximum Velocity: 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 

Note: X-section not used for delineation 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

10 
1041.76 ft MSL 
2.03 ft 
660.00 cfs 
0.0074 ft/ft 
0.3228 
Subcritical 
252.95 sq ft 
2.59 ft/s 
3.21 ft/s 
0.0537 
0.99 ft 
255.04 ft 
254.97 ft 
0.0659 ft/ft 



1 1  
Note: X-section not used for delineation 

Normai Depth Results 

Cross-Section: 11 
Elevation: 1044.12 ft MSL 
Depth: 3.41 ft 
Discharge: 660.00 cfr 
Energy Gradient: 0.0074 ft/ft 
Froude Number: 0.206 
Flow Regime: Subcriticol 
Flow Areo: 305.86 sq ft 
Average Velocity. 214 ft/s 
Maximum Velocity: 2.49 ft/o 
Composite n: 0.0492 
Hydraulic Radius: 0.58 ft 
Wetted Perimeter: 524.33 ft 
Wetted Top width: 523.78 ft 
Critic01 Slope: 0.2456 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: TIN-RGW-S12-11 9 EntdlusN 



Normal Oevth Results 8 
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1 not used for Note: , delineation 

Cross-Section: 
Elevation: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Area: 
Average Velocity 
Maximum Velocity 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 

2 0  
1046.86 ft MSL 
1.84 ft 
660.00 cfs 
0.0074 ft/ft 
0.2721 
Subcritical 
315.48 sq ft 
2.09 ft/s 
2.14 ft/s 
0.0506 
0.75 ft 
421.61 ft 
421.46 ft 
0.1005 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R6W-S12-20 9 Entellus 



Normol Depth Results 

'1 FIGURE E 2  - WASH: T I N - R 6 W - 9 2 - 4 0  
m - .- 
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Cross-Section: 
Elevation: 
Oepth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Area: 
Average Velocity: 
Maximum Velocity: 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: Note: X-section not used for delineation 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

40 
1061.08 ft MSI 
1.10 ft 
660.00 cfs 
0.0074 ft/ft 
0.3063 
Subcritical 
362.73 sq f t  
1.83 ft/s 
2.18 ft/s 
0.0502 
0.58 f t  
620.67 f t  
620.60 ft 
0.0821 ft/ft 



'1 u FIGURE E 2  - WASH: TIN-R6W-S12-50 - 
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Normal Depth Results 

Cross-Section: 
Elevation: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
now Areo: 
Averoge Velocity: 
Moximum Velocity: 
Composite n: 
Hydraulic Rodius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 

Note: X-section not used for delineation 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

- 
50 
1071.35 ft MSL 
5.63 ft 
660.00 cfs 



Normal Depth Results 

Cross-Section: 6 0  
Elemtion: 1080.28 ft MSL 
Depth: 
Discharge: 
Energy Gvadien t: 
Froude Number: 
Flow Regime: 
Flow Area: 
Average Velocity 
Morimum Velocity 
Composite n: 
Hydraulic Rodius: 
Wetted Perimeter: 
Wetted Top Wdth: 
Critical Slope: 

1.16 
660.00 
0.0074 
0.3563 
Subcritical 
302.85 
2.19 
2.44 
0.0504 
0.78 
389.40 
389.39 
0.0599 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R6W-S12-60 9 EnteIlu~ 



Nornal Depth Results 

C ~ o ~ s - S e ~ t l ~ n t  30 
nevatIon8 984m 
Depth8 4.52 
Dlschorgct 355a00 
Energy Gradlent, 0.0058 
Froudc Number, 0.2774 
flow Realmel Subcrltl< 
Flow AN.& 1061.73 
Average Velocltyk 3.33 
u*x1un Vclocltyl 3.37 
Conposlte no 0.0628 
Hydraulic Raidtun 2.41 
Vetted Perlneter~ UL2S 
Vetted Top Vldths UU 
C~ltlcaI Slopes 0,0802 

e. 

:? "ONE A - DELINEATION OF WATERSHED "PP" 
a z LUKE WASH FCD 99-03 
:i - AMMENDED WITH FCD 2002C033-1 
C 
x 1 FIGURE E2-WASH: TI S-R6W-S13(PHILLIPS-SOUTH)-30 = 



Nornoit Depth Results 

CPOSS-SCC~IO~~ 40 
Elevntlom 992.87 
Depth, 4.62 
DLschai~pct 3520.00 
Energy Gradlent, 0.0058 
F~oudc Nu.bcrl 0.2125 
Flow Regkel Slmcrltl 
Flow Areal 1358,48 
Average Vetocity\ 259 
n a ~ l n m  v.tocttyl 2.91 
Conposltc n! 0.0537 
Hydraulic Radlusl 1.23 
Wetted Pcrhetcrj 1104.13 
Wetted Top Wldtht 1103.96 
Crltlc&l Stones 0,1466 

ft WSL 
ft 
C f  S 

ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 
AMMENDED WITH FCD 2002C033-1 

- .- ! 1 FIGURE E1-WASH: nS-R6W-S13(PHILLIPS-SOUTH)-40 
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Normal Depth Results 

Cross-Scctlonl 50 
Elev.atlom 1002.21 ft  MSL 
Depth, 374 ft  
DIsch&~gen 2990.00 cfr 
Energy tmdlcnt8 0.0045 ftlft 
Froude Nunbra 0.1868 
FLOW Reghen Subc~ltlcaL 
Flow Areu 1458.36 sq ft 
Average Veloclty8 2.05 f t l s  
Maxlnun Vdodtys 3.15 f t l s  
C o ~ o s l t e  rn 0.0572 
Hydrault Radlun 1.U ft 
Wetted Pertnetem 1319.72 ft 
Wetted Top Wtdths 1319.50 ft 
Crltlc&L Slope, 0.1558 ft/ft 

50 

"ONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 
AMMENDED WITH FCD 2002C033-1 

FIGURE E2-WASH: T~S-RGW-S~~(PHILLIPS-SOUTH)-~O @ Entellus. 



Normal DepM Results 

Cross-S~tlm8 80 
EbvntlOnl 1029.23 ft MSL 
Depth, 2.96 ft 
Dlschwges 2990110 c f s  
Energy Gradlent, 011045 ft/f t 
Froudc Nunbcrl 0237 
Flow Rcglncl Subcrltl~al 
Flow Areal 129139 sq ft 
Average Velodtya 2.32 f t / s  
Maxlnun Vcloclty8 2A6 f t / s  
Conpodtc n a0601 
Hydreu(lc Radhsb 1.62 ft  
Vet ted  Perlmtcm 798112 ft  
Vetted Top Wldths 797.94 ft 
Crltlcol  slope^ 0.0817 ft/ft 

i, 

:? ZONE A - DELINEATION OF WATERSHED "PP" 
3 
U e LUKE WASH FCD 99-03 
:i 
F 

AMMENDED WITH FCD 2002C033-1 
x FIGURE E2-WASH: TIS-R6W-S13(PHILLIPS-SOUTH)-80 - 



Nern&L Depth Results 

CPOSS-Sectbnt 70 
Elevatlonl 1020.18 
Depth, 4.41 
Dlscharge8 2991100 
Energy Grodlmtl 0.0045 
Froude Number* 0.1657 
Flaw Reglnel Subcrltll 
Flow Areal 1514.74 
Avcrqc Velacltyt 1.97 
Haxlnm Veleclty~ 203 
Conpodte nt 0.0547 
Hydraulk Radlual LO3 
Wetted Perlnetcrt 1473.83 
Wetted Top Wldthl 1473.09 
Crltlcel Slopel 0.1842 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 
AMMENDED WITH FCD 2002C033-1 

FIGURE E2-WASH: TlS-R6W-S13(PHILLlPS-SOUTH)-70 



NoPnal Depth Results 

Cross-Sectlon 60 
Elevatlonf 1011.74 ft  HSL 
Depth, 4.45 ft 
Dlschrge8 Z99aOO cfs 
Energy Gradlcn+ 0.0045 ft/ft 
Froude Number6 0.1855 
F l w  Rcglne* Sub~rlt!ceI 
Flow Amel 1347.06 sq fi 
Avtmw Velocltya e.22 f t l s  
Hwlnun Velocltyt 3.39 ftlr 
Conposlte n~ 0,0564 
H y d ~ a u l I ~  Radlun L02 ft 
Wetted Perlnetera 1321.15 ft 
Wetted Top Wldtht 132057 ft 
Crltlcal S lo~e l  0,2004 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP 
LUKE WASH FCD 99-03 
AMMENDED WITH FCD 2002C033-1 

FIGURE E2-WASH: TIS-R6W-S13(PHILLIPS-SOUTH)-60 



Noma1 Depth Results 

Cmss-Scctlm~ 90 
Uevat lon~ 1043.57 ft HSL 
Depth 5.49 ft 
Dlrcharge8 2990.00 cfs 
Energy Gradlent, 0.0045 ftlft 
Frowlc Nunbert 0.2021 
flor Reghe, Subcrltke.1 
Flow Arc., 1113.17 sq ft  
6venQC Velocltyl 2.70 f t /s  
Haxkun Velocltyl 2.91 f t /s  
Conporlte n8 0.0575 
Hydraulic Radusl 1.87 ft 
V e t t e d  Pc~lnetert  593.80 ft 

I l l l l l l l l V l l l l l l I l l I  V e t t e d  Top V M t h  593.55 ft 

&m I & i m l a i m e o i o s ~  
Crltlc&L Slopct * & r a o e i m u i m ~ t * i m  0.114 ft/ft 

90 

.. 
% 

:> "ONE A - DELINEATION OF WATERSHED "PP" 
2 
z LUKE WASH FCD 99-03 
4 - AMMENDED WITH FCD 2002C033-1 
C 
AA I FIGURE E2-WASH: TlS-R6W-SI3(PHILLIPS-SOUTH)-90 - 



Norm1 Depth Results 

Cross-Sectlonf 100 
Elcvatlonm 1053A4 ft  MSL 
Deptk 2.76 ft 
Dlschorges 2910.00 c f s  
Encrpy Gradlent, 0,005 ftlft 
Froude Nunbcrt 0.2586 
FLOW Reglneo S u b ~ r l t l ~ a l  
FLor Areal 1194.19 sq ft 
Averose Vclaclty8 2.43 f t l s  
Maxlnun v e l o r n y ~  2.80 f t / s  
Cowoslte N 00531 
Hydmullc Radlusl 1.21 ft 
Wetted Pcrlnetwl 983.86 ft 
Wetted Top Wldtht 983.74 ft 
Crltlc&l Slopel 0.087 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 
AMMENDED WITH FCD 2002C033-1 

FIGURE ~2-WASH: T 1 S - R ~ w - ~ 1   P PHIL LIPS-SOUTH)-1 00 $ Entellusm 



Normal Depth Results 

CPOSS-Sectbnr 110 
Elev~tlonl 1068.61 ft MSL 
Depth, 417 ft 
Dlschargel e910.00 cfs 
Energy Gradient, O.W5 ft/ft 
Froude Numbers 0.168 
Flor Replnec Subc~ItIcal 
Flow Ares 1494.95 sq ft 
Average Velocity, 1.93 f t l s  
M~xlnun Vrloclty, 2.33 f t /s  
CO"POS~~C nl 0.0551 
Hydraulic Radius, 0.99 ft 
Wetted Perlneterj 1516.65 ft 
Wetted Top Wldthc 1516.09 ft 
Crltlcal Slopn 0.1873 ft/ft 

110 

$1 ZONE A - DELINEATION OF WATERSHED "PP" 
3 
Y LUKE WASH FCD 99-03 - 
2 1 AMMENDED WITH FCD 2002C033-1 - ~ - -  ~ 

r 1 FIGURE E2-WASH: TI  S-RGW-S13(PHILLIPS-SOUTH)-110 - :r 



Normal Depth Results 

C ~ S S - S F C ~ I O ~ ~  ieo 
Elcvatlont 1075.88 ft ~ S L  
Depth* 7.08 ft 
Discharge, 2780.00 cfs 
Emray Groidlcnh 0.005 ft/ft 
Froude Nunbcro 0.l482 
now Reginel Subcritical 
Flow Are01 1242.52 sq ft 
Averoac vaocity, 2.24 ft/+ 
Haxlnun Velocltyl 3.62 f t /s 
Conpodte N 0.0623 
Hydraulic Radlun 1.36 ft 
Vctted P c r n c t ~ ~  915.52 ft 
Vetted Top Vldths 914.95 ft 
Crltlc.1 Slopel 0.2658 ft/ft 

120 

- 
ZONE A - DELINEATION OF WATERSHED "PP" :? 

5 
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:5  

LUKE WASH FCD 99-03 
c AMMENDED WITH FCD 2002C033-1 
u FIGURE E2-WASH: TI S-R6W-S13(PHILLIPS-SOUTH)-120 - - 



Nornal Depth Results 

Cross-Sectlonl 130 
Elavatlon~ 108272 
Depth, 2 4 7  
Plschosgel 2780.00 
Energy Gradlent8 0.005 
Froudt Number8 0.2629 
Flow Reglner Subcrlth 
Flow Area8 1185.23 
Average Velocltyt 2.35 
Haxlmun Vciodtyt 2.52 
Conporlte n8 0.0566 
Hydraulic Ro.dIusr 1.33 
Wetted Perlmete~t 890.44 
Vet ted  Top Wldthl 890.34 
Crltleal Sloeel 0.0786 

Ft Hn 
ft 
CfS 
ftlft 

l 

ZONE A - DELINEATION OF WATERSHED "PP" 2 
I a 

fL 
LUKE WASH FCD 99-03 

:, 
c AMMENDED WITH FCD 2002C033-1 

I - P - FIGURE E2-WASH: TI  S-R6W-S13(PHILLIPS-SOUTH)-130 



F I I FIGURE ~2-WASH: TIS-R~W-SlS(PH1LLIPS-SOUTH)-1 40 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 
AMMENDED WITH FCD 2002C033-1 









1102.98 ft MSL 
2.97 ft 
3470.00 cfs 

Energy Gradient: 0.0064 ft/ft 
Froude Number: 0.3362 

Subcritic01 

40 Flow Area: 1056.09 sq ft 
Average Velocity: 3.29 ft/s 
Maximum Velocity: 3.39 ft/s 
Composite n: 0.051 7 
Hydraulic Radius: 1.71 ft 
Wetted Perimeter: 617.96 ft 
Wetted Top Width: 617.93 ft 
Critical Slope: 0.0563 11/11 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-RSW-S31 W(PHILL1PS-NORTH)-40 9 EntellusN 
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1110 Normal Depth Results 

I I I I I 1 1 Cross-Section: 50 

2 + W  4+00 6+00 8+00 10+00 12+00 14+00 16+00 18+00 
Elevation: 1111.87 ft MSL 
Depth: 2.36 ft 50 Discharge: 3470.00 cfs 
Energy Gradient: 0.0064 ft/ft 
Froude Number: 0.3408 
Flow Regime: Subcriticol 
Flow Areo: 1168.48 sq ft 
Average Velocitr 2.95 ft/s 
Maximum Velocity 3.19 ft/r 
Composite n: 0.0523 
Hydraulic Radius: 1.36 ft 
Wetted Perimeter: 859.47 ft 
Wetted Top Width: 859.45 ft 
Critical Slope 0.0622 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T~N-R5W-531 W(PHILLIPS-NORTH)-50 



Normal D e ~ t h  Results 

Cross-Section: 
Elevation: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow keo:  
Average Velocity 
Moxlmurn Velocity 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Crlticol Slope: 

Subcritical 

i t  MSL 
i t  
cfs 
ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S31 W(PHILLIPS-NORTH)-60 # EntellusN 



Nafmal Depth Results 
Flow Areo: 1118.72 sq ft 

Cross-Section: 70 Averogc Veiocitr 3.12 ft/s 
Elevation: 1123.54 f t  MSL Moximum Velocity: 3.29 ft/s 
Depth: 2.96 f t  Composite n: 0.0529 
Oischorge: 3470.00 cfs Hydraulic Radius: 1.61 f t  
Energy Gradient: 0.0064 ft/ft Wetted Perimeter: 697.01 f t  
Froude Number: 0.3177 Wetted Top Width: 696.99 ft 
Flow Regime: Subcriticol Critic01 Slope: 0.0639 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S31 W(PHILLIPS-NORTH)-70 ,@ E I I ~ ~ U S  



Nonnol Dapth Rcrvlts 

Croas-Section: 80 
flewtlon: 1131.70 ft MSL 
Depth: 1.63 ft 
Olschorge: 3240.00 c b  
Energy Grodicnt: 0.0064 ft/ft 
Froude Numbn: 0.3629 
no- ~cgims: Subcritical 

now Arw: 1164.29 
Amogc Vdocity. 2.79 
Maximum Velocity. 3.09 
cmposite n: 0.0523 
Hydraulic Radbr 1.32 
Wetted Pnlmeter: 879.51 
Wetted Top Width: 879.49 
Critic01 Slope: 0.0498 

f -  
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5 

ii - 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S31 W(PHILL1PS-NORTH)-80 



ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S31 W(PHILLIPS-NORTH)-90 

Nonnal Dapth Results 

Croas-Sedim: 90 
Elevation: 113297 ft M S l  
Depth: 2 8 3  ft 
Diachargr 2490.00 ds 
Energy Gradient: 0.0064 ft/fl 
Frouds Number. 0.2695 
flow Regime: Subcritical 
now ~ r e o :  968.19 aq ft 
Awrogs Velocity 2 5 7  ft/s 
Maximum Veloclty 2 9 0  ft/s 
Composite n: 0.0559 
Hydmulic Radius: 1.28 fl 
Wetted Perimeter: 757.77 fl 
Wetted Top Wldth: 757.65 fl 
Critical Slops: 0.0927 fl/ft 





Norm01 Oepth Results 

Cross-Section: 
Elevation: 
Oepth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Pveo: 
Averoge Velocity. 
Maximum Velocity. 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope 
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1155.23 ft MSL 
3.40 ft 
2490.00 cfs 
0.0064 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-531 W(PHILLIPS-NORTH)-110 
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O ~ O O  2+00 4+00 6+00 8+00 10+00 12+00 14+00 16+00 18+00 20+00 22+00 

120 
Normal Depth Results 

Cross-Section: 120 
Elevotim: 1157.37 I t  M U  
Depth: 2.51 ft 
Discharge: 2490.00 cfs 
Energy Gradient: 0.0064 ft/ft 
Frovde Number: 0.3644 
Flow Regime: Subcriti~ol 
Flow Areo: 759.70 sq I t  
Averoge Velocity: 3.29 ft/s 
Maximum Veiocitr 3.60 ft/s 
Composite n: 0.0528 
Hydrovlic Rodiub: 1.7 I t  
Wetted Perimeter: 446.09 ft 
Wetted Top Width: 446.04 It  
Critical Slope 0.0499 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T ~ N - R ~ w - S ~ I   P PHIL LIPS-NORTH)-1 20 



Norm01 Depth Results 

Cross-Section: 130 
Elevation: 1160.35 ft MSL 
Depth: 2.21 ft 
Dischorgc: 2490.00 cfs 
Energy Grodient: 0.0064 ft/ft 
Froude Number: 0.3822 
Flow Regime: Svbcriticol 
Flow Areo: 771.97 sq ft 
Average Velocity. 3.23 ft/s 
Moximum Velocity. 3.32 ft/s 
Composite n: 0.0525 
Hydraulic Rodius: 1.69 f t  
Wetted Perimeter: 456.22 ft 
Wetted Top Width: 456.18 ft 
Critical Slope: 0.0438 ft/ft 

a 

7 ZONE A - DELINEATION OF WATERSHED "PP" 
A 
C 

I 
I 
I,2 LUKE WASH FCD 99-03 
3 FIGURE E2 - WASH: T~N-R~w-S~ IW(PHILL IPS-NORTH) -130  
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S31 W(PHILLIPS-NORTH)-140 9 EntellusN 
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O+OO 2+00 4+00 6+00 8+00 lO+OO 12t00 14+W 16+00 18+00 20+00 22+00 24+00 26+00 28400 

140 Normal Depth Results 

Cross-Section: 140 
Elemtion: 1175.36 ft MSL 
Depth: 1.57 ft 
Oischorge: 2490.00 cfs 
Energy Gradient: 0.0064 ft/ft 
Froude Number: 0.2785 
Flaw Regime: Subcritical 
Flow Areo: 1258.74 s q f t  
Average Velocity: 1.98 ft/s 
Maximum Velocity: 2.20 ft/s 
Composite n: 0.0509 
Hydraulic Rodius: 0.74 ft 
Wetted Perimeter: 1693.61 ft 
Wetted Top Width: 1693.57 ft 
Critic01 Slope: 0.0877 ft/ft 
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150 

Normal Depth Results 

Cross-Section: 150 
Elewtian: 1178.94 ft MSL 
Depth: 1.12 ft 
Oischorge: 2490.00 cfs 
Energy Gradient: 0.0064 ft/ft 
Froude Number: 0.4069 
Flow Regime: Subcriticol 
Flow Area: 1018.76 sq ft 
Average Velocity. 2.44 ft/s 
Maximum Velocity 2.53 ft/s 
Composite n: 0.0522 
Hydraulic Radius: 1.06 ft 
Wetted Perimeter: 964.41 f t  
Wetted Top Width: 964.39 ft 
Critical Slope: 0.0412 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T2N-R5W-S31W(PHILLlPS-NORTH)-150 9 EntellusN 



Campasite n: 0.0635 
Hydraulic Radius: 1.88 11 
Wetted Perimeter: 475.06 ft 
Wetted Top Width: 475.00 ft 
Critical Slope: 0.0946 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S31 W(PHILLIPS-NORTH)-160 



ZONE A - DELINEATION OF WATERSHED "PP" Z 
2 

I 
I In LUKE WASH FCD 99-03 ' FIGURE E2 - WASH: T ~ N - R ~ W - S 3 1  W(PHILLIPS-NORTH)-I70 
M 
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Normal Depth Results 

Cross-Section: 180 
1187.18 ft MSL 
3.09 ft 
2490.00 cfs 

Energy Gradient: 0.0053 ft/ft 
Froudc Number: 0.2854 

Subcritic01 
874.30 sq ft 

Average Velocity: 

180 Composite n: 0.0534 
Hydraulic Rodius: 1.64 ft 
Wetted Perimeter: 532.51 ft 
Wetted Top Width: 532.47 ft 
Criticol Slope: 0.066 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S31 W(PHILLIPS-NORTH)-180 @ Entell~s~ 
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Normol Depth Results 

Cross-Section: 200 200 Elewtion: 1207.04 f t  MSL 
Depth: 2.89 f t  
Discharge: 2000.00 CfS 
Energy Gradient: 0.0053 ft/ft 
Frnude Number: 0.2586 
Flow Regime: Subcritical 
Flow Area: 801.91 sq f t  
Average Velocity: 2.47 ft/s 
Moxirnurn Velocity: 2.88 ft/s 
Composite n: 0.0518 
Hydrovlic Radius: 1.26 f t  
Wetted Perimeter: 634.22 f t  
Wetted Top Width: 634.18 f t  
Critical Slope: 0.0824 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-531 W(PHIILIPS-NORTH)- 200 Entellus 
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21 0 

Normal Depth Results 

Cross-Section: 210 
Elawtion: 1215.82 ft MSL 
Depth: 2.27 ft 
Oischorge: 2000.00 cfs 
Energy Gradient: 0.0053 ft/ft 
Froude Number: 0.2275 
Flow Regime: Subcriticol 
Flow Areo: 1028.11 s q f t  
Average Velocity. 1.94 ft/s 
Moximvm Velocity. 2.41 ft/s 
Composite n: 0.0515 
Hydraulic Radius: 0.87 f t  
Wetted Perimeter: 1187.88 ft 
WettedTopWidth. 1187.86 ft 
Critic01 Slope: 0.1059 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 

m LUKE WASH FCD 99-03 
3 
u FIGURE E2 - WASH: T2N-R5W-S31 W(PHILL1PS-NORTH)-210 



Normoi Depth Results 

Cross-Section: 
Elewtion: 
Depth: 
Diochorge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Areo: 
Averoge Velocity. 
Maximum Velocity. 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 

- 
220 
1222.87 f t  MSL 
2.94 f t  
2000.00 cfs 
0.0053 ft/ft 
0.2152 
Subcriticol 
955.12 s q f t  
2.12 ft/s 
3.00 ft/s 
0.0509 
0.96 f t  
997.77 f t  
997.69 f t  
0.1173 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S31W(PHILLIPS-NORTH)-220 Entellus 



Normal Oepth Results 

Cross-Section: 
Elemtion: 
Depth: 
Oirchorge: 
Energy Gradient: 
Froudc Number: 
Flow Regime: 
Flow Areo: 
Average Vclocitfi 
Moximvm Velocity 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 

1227.73 ft MSL 
2.00 ft 
2000.00 cfs 
0.0053 ft/ft 
0.2322 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S31 W(PH1LLIPS-NORTH)- 230 fl Entellusm 
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Cross-Section: 260 
Elewtion: 1248.81 ft MSL 
Depth: 2.50 ft 
Discharge: 1650.00 cfs 
Enugy Gradient: 0.0053 ft/ft 
Froude Numbec 0.2443 
Flow Regime: Subcriticol 
Flow Area: 753.49 sq ft 
Average Velocity: 2.21 ft/s 
Maximum Velocity: 2.59 ft/s 
Composite n: 0.0526 
Hydraulic Rodius: 1.09 ft 
Wetted Perimeter: 690.97 ft 
Wetted Top Width: 690.93 ft 
Critical Slope: 0.0893 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
2 
I 
I LUKE WASH FCD 99-03 ' FIGURE E2 - WASH: T2N-R5W-531 W(PHILLIPS-NORTH)-260 U 





8 > s - 
hi - 
0 
0 

P 
9 
z 
I 

Z 
0 
C 

Y 
U) 

4 
F 
a s 
I 

U) 
4 
d 
F a r 
ii 
U) 

& 
10 

7 z 
2 

Normel Depth Results 

cross-section: 280 
Elevation: 1259.82 ft MSL 
Depth: 4.50 ft 
Discharge: 1650.00 cfs 
Energy Gradient: 0.0053 lt/ft 
Froudc Number: 0.2746 
Flow Regime: Subcritical 
Flow Areo: 499.45 sq ft 
Averogc Velocity: 3.31 lt/s 
Maximum Velocity: 3.76 ft/s 
Composite n: 0.056 
Hydraulic Radius: 2.16 f t  
Wetted Perimeter: 231.19 ft 
Wetted Top Wdth: 230.98 I t  
Critical Slope 0.0734 lt/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
I 
I 
In LUKE WASH FCD 99-03 ' FIGURE E2 - WASH: T2N-R5W-S31 W(PHILLIPS-NORTH)-280 hi 
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Norm01 Depth Results 

Cross-Section: 290 
Elevation: 1263.18 i t  MSL 
Depth: 4.23 f t  
Discharge: 1650.00 cfs 
Energy Gradient: 0.0053 ft/ft 
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Froudc Number: 0.2435 
Flow Regime: Subcritical 
Flow Areo: 580.79 sq ft 
Average Velocity 2.84 ft/s 

2 i 0 0  4+00 6200 8200 10+00 12+00 Maximum Velocity 3.54 ft/s 

290 Composite n: 0.0544 
Hydraulic Radius: 1.51 f t  
Wetted Perimeter: 384.32 f t  
Wetted Top Wdth: 384 12 f t  
Critical Slope: 0.1048 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S31W(PHILLIPS-NORTH)-290 - 9 Entellusm 
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7 2 ZONE A - DELINEATION OF WATERSHED "PP" 
2 
I 
I 
I,7 LUKE WASH FCD 99-03 ' FIGURE E2 - WASH: T2N-R5W-S31W(PHILLlPS-NORTH)-300 ii 

Normal Depth Results 

Crass-Section: 
Elevation: 
Depth: 
Oiochorge: 
Energy Cnodient: 
Froudc Number: 
Flow Regime: 
Flow Area: 
Average Velocity: 
Moximvm Velocity: 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 

- 
300 
1270.42 f t  MSL 
4.78 ft 
1650.00 cfs 
0.0053 ft/ft 
0.2383 
Subcritic01 
558.43 oq ft 
2.95 ft/s 
3.59 ft/S 
0.0546 
1.65 ft 
338.11 ft 
337.90 ft 
0.1058 ft/ft 
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Normol Depth Results 

Cross-Section: 31 0 
Elevation: 1274.09 ft MSL 
Depth: 4.03 i t  
Discharge: 1650.00 cfs 

ZONE A - DELINEATION OF WATERSHED "PP" 
G 
I 
I 

U - 

Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Areo: 
Average Velocity. 
Maximum Velocity. 
Composite n: 
Hydraulic Rodius: 
Wetted Perimeter: 
Wetted Top Width: 
Criticoi Slope: 

LUKE WASH FCD 99-03 
FIGURE E2  - WASH: T2N-R5W-S31 W(PHILLIPS-NORTH)-310 

0.0053 ft/ft 
0.2448 
Subcritical 
591.65 sq ft 
2.78 it/. 
3.08 ft/s 
0.0585 
1.75 ft 
338.48 ft 
338.29 ft 
0.0952 ft/ft 
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Normol Depth Results 

Cross-Section: 320 
Ele~t lon:  1277.46 ft MSL 
Depth: 4.93 ft 
Oischorge: 1650.00 cfs 
Energy Gradient: 0.008 ft/ft 
Frovde Number: 0.3356 
Flow Regime: Subcriticol 
Flow Area: 390.37 sq ft 
Average Vclocitr 4.24 ft/s 
Maximum Velocity: 4.59 ft/s 

v Composite n: 0.0597 
Hydraulic Radius: 2.53 ft 

1272 Wetted Perimeter: 154.19 I t  
O+OO 2+00 4+00 6+W 8+00 10+00 12+00 Wetted Top Wdth: 153.42 1: 
520 Critical Slope: 0.0738 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
r rn LUKE WASH FCD 99-03 
3 
ii - .- 

FIGURE E2 - WASH: T2N-R5W-S31 ~ ( P H I L L I P S - N O R T H ) - ~ ~ ~  
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Normal Depth Results 

Cross-Section: 530 
Elemtion: 1282.34 ft MSL 
Depth: 2.81 ft 
Dimhorge: 1650.00 cfs 
Energy Grodient: 0.008 ft/ft 
Froude Number: 0.3402 
Flow Regime: Subcritic01 
Flow Area: 510.27 sq ft 
Average Velocity. 3.21 ft/s 
Moximum Velocity. 3.53 ft/s 
Composite n: 0.0537 
Hydrovlic Radius: 1.46 ft 
Wetted Perimeter: 349.56 ft 
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Wetted Top Mdth: 349.51 ft 
Critic01 Slope 0.0708 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S31 W(PHILLIPS-NORTH)-330 9 Entellusn 
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Normal Oepth Results 

Cross-Section: 340 
Elevation: 1287.21 f t  MSL 
Depth: 2.98 f t  
Discharge: 1650.00 cfs 
Energy Gradient: 0.008 ft/ft 
Froude Number: 0.3168 
Flow Regime: Subcritical 
Flow Area: 531.66 sq ft 
Average Velocity: 3.12 ft/s 
Maximum Velocity. 3.74 ft/s 
Composite n: 0.0549 
Hydraulic Radius: 1.09 f t  
Wetted Perimeter: 489.41 ft 

340 Wetted Top Wldth: 489.31 ft 
Critical Slope: 0.1166 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-531 W(PHILL1PS-NORTH)-340 9 EnteUusN 





Normal Oepth Results 

Cross-Section: 
Elemtion: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Are.: 
Average Velocity 
Maximum Velocity 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted TOD Width: 

- 
360 
1291.07 f t  MSL 
2.23 f t  
1650.00 cfs 
0.008 ft/ft 
0.3418 
Subcritical 
569.78 sq ft 
2.90 ft/s 
3.68 i t / r  
0.053 
0.78 f t  
729.52 f t  
729.43 ft * 
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Critic01 Slope: 0.1263 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S31 W(PHILL1PS-NORTH)-360 ,@ Entellusw 



Nomol Depth Results 

Cross-Section: 380 
Elewtion: 1300.92 ft MSL 
Depth: 1.71 ft 
Oitchorge: 820.00 c b  
Energy Grodient: 0.008 ft/ft 
Froude Number: 0.3366 
flow Regime: Svbcriticol 
Flow Areo: 328.32 sq ft 
Average Velocity 2.50 ft/s 
Maximum Velocity: 2.65 ft/s 
Composite n: 0.0534 
Hydraulic Radius: 0.97 f t  
Wetted Perimeter: 337.63 ft 
Wetted Top Wdth: 337.60 ft 
Critical Slo~e: 0.0734 ft/ft ~, 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S31W(PHILLIPS-N0RTH)-380 @ Entellus. 
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Normal Depth Results 

Cross-Section: 390 
Elcvotion: 1304.30 ft MSL 
Depth: 1.98 ft 
Dixhorge: 820.00 cfs 
Energy Gradient: 0.008 ft/ft 

1303 1 Frwde Number: 0.3256 
Flow Regime: Subcritical 
Flow Areo: 315.29 tq ft 

13002+00 2+00 4+00 6 i 0 0  8+00 10+00 12+00 14100 Maximum Velocity: 2.88 ft/r 
Averoge Velocity: 2.60 It/, 

390 Composite n: 0.0551 
Hydraulic Rodius: 1.1 ft 
Wetted Perimeter: 285.92 ft 
Wetted Top Width: 285.89 ft 
Criticol Slope: 0.0766 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S31 W(PHILLIPS-NORTkl)-390 ,&ntdlusm 
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Normal Oepth Results 

Cross-Section: 400 
Elewtion: 1308.41 f t  M U  
Depth: 2.05 f t  
Discharge: 820.00 cfs 
Energy Gradient: 0.008 ft/ft 
Froude Number: 0.3244 

1307.- Flow Regime: Subcriticol 
( Flow Area: 311.44 sq f t  

Avcrogc Velocity: 2.64 ft/s 

'300600 2 i00  4+ W 6+W 8+00 1 0 ~ 0 0  
Maximum Velocity 2.95 ft/s 

12+00 14+00 

400 
Composite n: 0.054 
Hydraulic Radius: 1.09 f t  
Wetted Perimeter: 285.50 f t  
Wetted Tap Width: 285.45 f t  
Criticoi Slope: 0.077 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S31 W(PH1LLIPS-NORTH)-400 9 Entellus 
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Normol Depth Results 

Cross-Section: 440 
Elemtion: 1324.28 f t  MSL 
Depth: 2.05 f t  
Oischorge: 820.00 cis 
Energy Gradient: 0.008 ft/ft 
Froude Number: 0.3295 

00 Flow Regime: Subcritical 

440 Flow Arm: 306.45 sq ft 
Avcroge Velocity 2.69 ft/s 
Maximum Velocity 2.94 ft/s 
Composite n: 0.0526 
Hydraulic Radius: 1.08 f t  
Wetted Perimeter: 282.79 f t  
Wetted Top width: 282.75 f t  
Criticol Slope: 0.0739 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TZN-R5W-S31W(PHILLIPS-NORTH)-440 9 EnteUusN 



Depth: 1.70 ft 
Discharge: 1550.00 cfs 
Energy Gradient: 0.005 ft/ft 
Froudc Number: 0.261 7 
Flow Regime: Subcritical 
Flow Areo: 801.14 s q f t  
Average Velocity. 1.93 ft/s 
Maximum Velocity. 2.02 ft/s 
Composite n: 0.0585 
Hydraulic Radius: 1.1 ft 
Wetted Perimeter: 728.60 ft 
Wetted Top Width: 728.59 ft 
Critical Slope: 0.0743 ft/ft 
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9: =z ZONE A - DELINEATION OF WATERSHED "PP" 
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I,l LUKE WASH FCD 99-03 ' FIGURE E 2  - WASH: T2N-R5W-S19-10 ii - 

Note: X-section not used for delineation 







0 0  Nwmol Depth Results 

40 Cross-Section: 40  
Elevation: 1158.85 ft MSL 
Depth: 2.18 ft 
Discharge: 1550.00 cfs 
Energy Gradient: 0.005 ft/ft 
Frwde Number: 0.245 
Flow Rsgime: Subcritic01 
Flow Area: 754.64 sq ft 
Average Velocity: 2.07 ft/s 
Moximum Velocity: 2.23 ft/s 
Composite n: 0.0602 
Hydraulic Radius: 1.24 ft 
Wetted Perimeter: 609.56 ft  
Wetted Top Widtdth: 609.52 f t  
Critic01 Slope: 0.0863 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S19-40 ,@ Entellus 



I Wetted Top Width: 1227.85 ft 

2 Criticol Slope: 0.0863 ft/ft 

4: ZONE A - DELINEATION OF WATERSHED "PP" 
F4 
C 
I 

5 LUKE WASH FCD 99-03 ' FIGURE E2 - WASH: T2N-R5W-S19-50 
ii - 
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60 
Nwmol Depth Results 

Cross-Section: 60 
Elevation: 1177.42 ft MSL 
Deptk: 1.65 ft 
Discharge: 1550.00 cfs 
Energy Grodimt: 0.005 ft/ft 
Froude Number: 0.2804 
Flow Regime: Subcriticol 
Flow Areo: 758.49 sq ft 
Average Veloeityl 2.04 ft/s 
Maximum Velocity 2.08 ft/r 
Composite n: 0.0652 
Hydrovlic Radius: 1.42 ft 
Wetted Perimeter: 534.89 ft 
Wetted Top Width: 534.85 ft 
Criticol Slope: 0.0639 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T2N-R5W-S19-60 4 Entdlusrn 



Normal Depth Results 
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Cross-Section: 
Elevation: 
Depth: 
Discharge: 
Energy Grodient: 
Froude Number: 
Flow Regime: 
Row Area: 
Average Velocity: 
Moximurn Velocity. 
Composite n: 
Hydraulic Rodiux 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: Note: X-section not used for delineation 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S30-1 

- 
1 
966.72 ft MSL 
2.96 ft 
1770.00 cfs 
0.0062 11/11 
0.3361 
Subcriticol 
517.92 sq it 
3.30 ft/s 
4.07 it/= 
0.0535 
1.33 ft 
388.09 ft 
387.96 ft 
0.0837 ft/ft 
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Normal Depth Results 

Cross-Section: 4 
Elevetion: 970.89 ft MSL 
Oepth: 2.93 ft 
Discharge: 1770.00 cfs 
Energy Gradient: 0.0062 ft/ft 
Frwde Number: 0.2547 
Flow Regime: Subcriticol 
Flow Area: 687.52 sq ft 

968 I 
I I I I I I I I I V I  I I I I I Avemge Velocity 2.48 ft/s 

Maximum Velocity 2.58 ft/s 
Composite n: 0.0503 

9%'+~ I 2+W 4+W 6+W 8400 10+00 12+00 14+00 16+00 Hydraulic Radius: 
1.07 f t  

4 
Wetted Perimeter: 645.25 f t  
Wetted Top Width: 645.03 ft 

Note: X-section not used for delineation Critic01 Slope: 0.0988 tt/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
z .  LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S30-4 9 Entellus 



'1 FIGURE E2 - WASH: TIN-R5W-S30-5 
5 - .- 

Normoi Depth Results 

Cross-Section: 5 
Elemtion: 974.30 ft MSL 
Depth: 3.73 ft 
Discharge: 1770.00 cfs 
Energy Gradient: 0.0062 ft/ft 
Frwde Number: 0.2133 
Flow Regime: Subcriticol 
Flow Areo: 727.24 aq ft 
Awroge Velocity 2.35 ft/s 
Moximum Velocity 2.70 ft/s 
Composite n: 0.0494 
Hydraulic Radius: 0.96 ft 
Wetted Perimeter: 755.94 ft 
Wetted Top Width: 754.55 ft 
Critical Slope: 0.1392 ft/ft 



Normd Depth Results 

Cross-Section: 10 
Elevation: 977.91 ft M V  
Depth: 2.13 ft 
Dischoroc: 1770.00 cfs 
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Energy krodient: 0.0062 ft/ft 
Frovde Number: 0.3182 
Flow Regime: Subcritic01 
now Areo: 672.47 sq ft 
Averoge Velocity: 2.64 ft/s 
Moximum Velocity: 2.87 ft/s 
Composite n: 0.054 
Hydraulic Rodius: 1.26 ft 
Wetted Perimeter: 532.52 ft 
Wetted Top Width: 532.49 ft 
Critic01 Slope: 0.066 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S30-10 





ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S30-30 # I M ~ ~ U S ~  
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30 Normal Depth Results 

Cross-Section: 30 
Elewtion: 1003.06 ft MSL 
Depth: 2.13 ft 
Discharge: 1770.00 cfs 
Energy Gradient: 0.0062 ft/ft 
Fraude Number: 0.3328 
Flow Regime: Subuiticai 
Flow Areo: 642.54 sq ft 
Averoge Velocity: 2.77 ft/s 
Moximum Velocit~ 3.06 It/% 
Composite n: 0.0493 
Hydraulic Rodius: 1.2 I t  
Wetted Perimeter: 534.29 ft 
Wetted Top Wdth: 534.26 ft 
Critic01 Slope: 0.058a ft/ft 
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Cross-Section: 50 
Elewtion: 1020.87 ft MSL 
Depth: 1.85 ft 
Discharge: 1770.00 cfs 
Energy Gradient: 0.0062 ft/ft 
Frwde Number: 0.2623 
Flow Repime: Subcritic01 
Flow Areo: 873.44 sq ft 
Averoge Velocity 2.04 ft/s 
Maximum Velocity 2.48 ft/s 
Composite n: 0.0587 
Hydraulic Radius: 0.93 ft 
Wetted Perimeter: 936.63 ft 
Wetted Top Width: 936.59 ft 

F 

LUKE WASH FCD 99-03 
3 
U - FIGURE E2  - WASH: TIN-R5W-S30-50 
i; 



ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S30-60 



Nmmd Oepth Results 

Cross-Section: 70 
Elewtion: 1055.59 f t  MSL 
Depth: 1.39 ft 
Discharge: 930.00 CIS 
Energy Gradient: 0.0062 ft/ft 
Frwde Number: 0.2029 
Flow Regime: Subcriticol 
Flow Areo: 686.12 sq I t  
Averoge Velocity 1.33 ft/s 
Moximum Velocity 1.41 ft/s 
Composite n: 0.0564 
Hydraulic Radius: 0.51 f t  
Wetted Perimeter: 1346.96 ft 
Wetted Top Width: 1346.88 f t  
Criticol Slope: 0.1574 ft/ft 

7 ZONE A - DELINEATION OF WATERSHED "PP" 
f * 
I 
x LUKE WASH FCD 99-03 
$ 
ii - FIGURE E2 - WASH: TIN-R5W-S30-70 









Normal Depth Results 

Cross-Section: 30 
Elevation: 1077.92 ft MSL 
Depth: 1.89 
Discharge: 1750.00 
Energy Gradient: 0.0079 
Frwde Number: 0.3057 
Flow Regime: Subcritical 
Flow Area: 733.60 
AYeroge Velocity. 2.37 
Maximum Velocity 2.38 
Composite n: 0.058 
Hydraulic Radius: 1.06 
Wetted Psimetar: 693.90 
Wetted Top Widlh: 693.88 
Critic01 Slope: 0.0858 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S32-30 



Normal Oeoth Results 

'1 u FIGURE E2  - WASH: T2N-R5W-S32-40 - .- 
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Cross-Section: 
Elevation: 
Depth: 
Discharge: 
Energy Gradient: 
Frwde Number: 
Flow Regime: 
Flow Areo: 
Ayeroge Velocity: 
Maximum Velocity: 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

40 
1083.05 ft MSL 
2.45 ft 
760.00 cfs 
0.0079 ft/ft 
0.3189 
Subcriticol 
268.26 sq it 
2.81 tt/s 
3.13 ft/s 
0.0559 
1.27 ft 
211.79 ft 
211.73 ft 
0.0811 ft/ft 



Cross-Section: 
Elewtion: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Areo: 
Avcrogc Velocity: 
Moximurn Velocity: 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Criticol Slope: 

- 
5 0  
1088.27 ft MSL 
1.43 ft 
760.00 cfr 
0.0079 ft/ft 
0.334 
Subcritical 
335.01 aq ft 
2.29 ft/s 
2.39 ft/s 
0.0544 
0.91 ft 
368.13 ft 
368.11 ft 
0.0699 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R5W-S32-50 



Normal Depth Results 

Cross-Section: 60 
Eiawtion: 1089.68 f t  MSL 
Depth: 1.13 f t  
Discharge: 760.00 cfs 
Energy Gradient: 0.0079 ft/ft 
Frwde Number: 0.3338 
Flow Regime: Subcritical 
Flow Area: 378.15 sq ft 
A m g e  Velocity 2.04 ft/s 
Moximum Velocity 2.34 ft/s 
Composite n: 0.0547 
Hydraulic Radius: 0.75 ft 
Wetted Perimeter: 503.29 ft 
Wetted Top Width: 503.28 ft 
Critic01 Slope: 0.0716 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-532-60 
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Normal Depth Results 
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0 Cross-Section: 
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80 
Elevation: 1098.55 ft MSL 
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S: 2 

Depth: 1.75 ft 
Dischorge: 760.00 cfs 
Energy Gradient: 0.0079 ft/ft 
Froudc Number: 0.2762 
Flow Regime: Subcritic01 
Flow Areo: 366.34 sq ft 
Average Velocitr 2.08 ft/s 
Maximum Velocity. 2.26 ft/s 
Composite n: 0.0593 
Hydraulic Rodius: 0.87 ft 
Wetted Perimeter: 422.72 ft 
Wetted Top Width: 422.71 ft 
Critical Slope: 0.1082 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
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FIGURE E 2  - WASH: T2N-R5W-S32-80 



Normal Depth Results 

Cross-Section: 90  
Elewtion: 1108.99 ft MSL 
Depth: 1.18 ft 
Discharge: 760.00 cfa 
Energy Crodicnt: 0.0079 ft/ft 
Frwde Number: 0.351 1 
Flow Regime: Subcriticol 
Row Areo: 351.94 sq ft 
Averoge Velocity: 2.16 ft/s 
Maximum Velocity: 2.38 ft/s 
Composite n: 0.0553 
Hydraulic Rodius: 0.82 ft 
Wetted Perimeter: 428.33 ft 
Wetted Top Wdth: 428.32 ft 
Critical Slope: 0.0678 ft/ft 

4: ZONE A - DELINEATION OF WATERSHED "PP" z r 
I 
I LUKE WASH FCD 99-03 ' FIGURE E 2  - WASH: 12N-R5W-S32-90 
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Nwrnoi Depth Results 

Cross-Section: 100 
Elevation: 1117.05 ft MSL 
Depth: 1.16 ft 
Discharge: 760.00 c h  
Energy Grodient: 0.0079 ft/ft 
Froude Number: 0.301 3 
Flow Regime: Subcriticol 
Flow Areo: 413.06 sq ft 
Averoge Velocity: 1.82 ft/s 
Moximum Velocity: 1.95 ft/s 
Composite n: 0.0563 
Hydrovlic Rodius: 0.66 ft 
Wetted Perimeter: 623.71 ft 
Wetted Top Width: 623.70 ft 
Critical Slope: 0.0923 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S32-100 ,@ EntellusN 
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Normd Depth Results 

Cross-Section: 110 
Elevation: 1119.90 ft MSL 
Depth: 0.99 ft 
Dischafgr 760.00 cfs 
Energy Qodient: 0.0079 ft/ft 
Frwde Number: 0.3369 
Flow Regime: Subcriticol 
Flow Areo: 399.90 sq ft 
Awrqe Vetocity. 1.91 ft/s 
Moximum Velocity. 2.02 ft/s 
Composite n: 0.0571 
Hydraulic Radius: 0.75 ft 
Wetted Perimeter: 536.23 ft 
Wetted Top Wdth: 536.22 ft 
Critical Slope: 0.0691 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R5W-S32-110 EntellusN 





/ ZONE A - DELINEATION OF WATERSHED "PP" 
z 
2 
I m LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T3N-R5W-S30-10 .. m - 
i; 
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20 

ZONE A - DELINEATION OF WATERSHED TPP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T3N-R5W-S30-20 

N a a l  D e ~ t h  Results 

Croas-ssbion: 
Elevation: 
Depth: 
Discharge: 
Enartlv Gradlent: -. 
Froudc Numbar: 
Flow Regime 
Flow Area: 
Avsmga Velocity 
Maximum Velocity: 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 

20 
1301.78 fl MSL 
2.56 fl 
920.00 ds 
0.0078 fl/ft 
0.2805 
Subcritical 
361.24 sq ft 
2.54 fl/s 
2.66 fl/s 
0.0644 
1.3 fl 
277.57 fl 
277.52 fl 
0.1084 fl/ft 



Normal Depth Results 

Cross-Section: 30  
Elevation: 1316.16 ft MSL 
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Depth: 3.12 ft 
Discharge 560.00 cfs 
Energy Gradient: 0.0078 ft/ft 
Froude Number: 0.2698 
Flow Regime: Subuiticol 
Flow Area: 207.23 aq ft 
Averoge Velocity: 2.70 ft/s 
Moximum Velocity: 2.73 ft/s 
Composite n: 0.0676 
Hydraulic Radius: 1.56 ft 
Wetted Perimeter: 133.12 ft 
Wetted Top Width: 132.97 ft 
Critical Slope: 0.1144 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T3N-R5W-530-30 
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Norm01 Depth Results 

Cross-Section: 10 
Elewtion: 994.37 ft MSL 
Depth: 4.93 ft 
Discharge: 2820.00 cfs 
Energy Gradient: 0.0044 ft/ft 
Frwde Number: 0.2249 
Flow Regime: Subcriticol 
Flow A r M :  995.60 Sq ft 
Averoge Velocity. 2.82 ft/s 
Moximum Velocity. 3.83 ft/s 
C~mposite n: 0.0476 
Hydraulic Radius: 1.37 ft 
Wetted Perimeter: 729.06 ft 
Wetted Top Width: 728.68 ft 

Note: X-section not used for delineation Criticol Slope: 0.1072 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TIN-RBW-SO5 (DICKEY SOUTH)-I0 9 EntellusN 



ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TIN-R6W-SO5 (DICKEY SOUTH)-20 

Normal Dapth Results 

Cross-Ssctlon: 20  
Elemtion: 997.34 ft MSL 
Depth: 6.72 i t  
Dlschargr 2820.00 c h  
Energy Gradlat: 0.0044 ft/ft 
Frouds Numbea 0.1 435 
now Regime: Subcrltlcal 
now Area: 1336.83 aq ft 
Average Valoclty: 2.10 ft/s 
Moxlmum Valocity 253 it/* 
Composite n: 0.049 
Hydraulic Radlua: 0.97 ft 
Wetted Parlmater. 1378.70 ft 
Wetted Top Width: 1377.43 ft 
Crltical S l w r  0.2441 ft/ft 



NOI~DI  Depth Results 

Cross-Section: 30 
Elswtion: 1002.19 
Dwth: 6.74 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TIN-R6W-SO5 (DICKEY SOUTH)-30 

0i;charge: 
Energy Gradient: 
Frwde Number: 
Flow Regime: 
Flow Area: 
Average Velocity: 
Maximum Velocity: 
Cmposite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 

2820.00 cfs 
0.0044 ft/ft 
0.1644 
Subcritical 
1165.15 z q f t  
2.43 It/% 
2.84 It/% 
0.0492 
1.15 I t  
1012.94 I t  
1011.72 I t  
0.1963 ft/ft 



Norrnol Depth Results 

Cross-Section: 40  
Elewtion: 1007.98 ft MSL 
Depth: 3.51 ft 
Discharge: 2820.00 cfs 
Energy Gradient: 0.0044 ft/ft 
Froude Number: 0.2864 
Row Regime: Subcriticol 
Flow Areo: 926.m sq i t  
Average Velocity: 3.03 ft/s 
Moximum Velocity 3.42 ft/s 
Composite n: 0.051 
Hydraulic Rodius: 1.74 ft 
Wetted Psimeter: 532.33 ft  
Wetted Top Width: 532.25 ft 
Critical Slope: 0.0632 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-RGW-SO5 (DICKEY SOUTH)-40 



Norm01 Depth Results 

Cross-Section: 50 
Elemtion: 1019.32 ft MSL 
Depth: 3.50 ft 
Discharge: 2820.00 cfs 
Energy Gradient: 0.0044 ft/ft 
Frovde Number: 0.218 
Flow Regime: Subcriticol 
Flow Area: 1219.28 sq I t  
Awroge Velocity. 2.31 ft/s 
Maximum Velocity. 2.60 ft/s 
Composite n: 0.0485 
Hydraulic Radius: 1.11 ft 
Wetted Perimeter: llW.95 ft 
Wetted Top Width: llW.67 ft 
Criticol Slope: 0.1044 ft/ft 

0 

7 2 
F 
I 
I ' ii - .- 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FlGURE E2 - WASH: TIN-RGW-SO5 (DICKEY SOUTH)-50 9 EntellusN 
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% Nwmal Depth Results 

i Cross-Section: 
F 

60 
Elewtion: 1033.08 ft MSL 

8 
VI Depth: 4.20 ft 

Discharge: 2440.00 cfs 

$ Energy Gradient: 0.0048 ft/ft - 
E Frwdt Number: 0.2509 

3 Flow Rqime: 
0 

Subcriticol 

V) 2+00 4 + W  6+00 8+00 10+00 12+W 14+00 16+00 Flow Areo: 836.64 sq ft 
I 

60 
Averoge Velocity 2.93 ft/s 

L Moximum Velocity 3.03 ft/s 
Y 
2 Composite n: 0.0476 
0 - Hydraulic Rodius: 1.54 ft 

3 Wetted Perimeter: 543.54 ft 
VI Wetted Top Width: 543.29 ft 

Critic01 Slope: 0.0778 ft/ft 
(0 

7 ZONE A - DELINEATION OF WATERSHED "PP" 
f 
I 
I 
VI LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R6W-SO5 (DICKEY SOUTH)-60 8 - 
i= 9 EntellusN 
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Normol Death Results 

ZONE A - DELINEATION OF WATERSHED "PP" 
i- 
I 
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2 
Y - 

Cross-Section: 
Elswtion: 
Depth: 
Discharge: 
Energy Gradient: 
Frwde Number: 
Flow Regime: 
Flow Area: 
Average Velocity 
Maximum Velocity 
Composite n: 
Hydmulic Rodius: 
Wetted Perimeter: 
Wetted Top Width: 
Criticoi Slope: 

LUKE WASH FCD 99-03 
FIGURE E2 - WASH: TIN-R6W-SO5 (DICKEY SOUTH)-70 

- 
70 
1053.53 f t  MSL 
6.91 f t  
2180.00 c is  
0.0065 ft/ft 
0.2341 
Subcriticd 
624.38 sq i t  
3.48 f t / r  
4.55 ft/% 
0.0487 
1.33 f t  
470.34 f t  
469.00 f t  
0.163 ft/ft 
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Norm01 Depth Results 

Cross-Section: 8 0  
Elewtian: 1060.54 ft MSL 
Depth: 4.76 ft 
Discharge: 2180.00 cfs 
Energy Gradient: 0.0065 ft/ft 
Frwde Number: 0.2809 
Flaw Regime: Subcriticol 
Flow Area: 627.03 sq I t  
Average Velocity. 3.49 ft/s 
Maximum Velocity. 3.63 ft/s 

1 I 
Composite n: 0.051 
Hydrovlic Rodius: 1.78 ft 

2 i 0 0  4+00 6 + W  8+00 10+00 12+00 14+00 16+00 18/00 Wetted Perimeter: 352.59 ft 

80 Wetted Top Width: 351.60 ft 
Critical Slope: 0.0832 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R6W-SO5 (DICKEY SOUTH)-80 



Nwmol Oenth Results 

90 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TIN-R6W-SO5 (DICKEY SOUTH)-90 

Cross-Section: 90  
Elevation: 
Depth: 
Discharge: 
Energy Grodient: 
Froude Number: 
Flow Regime: 
Flow Area: 
Average Velocity. 
Moximum Velocity 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 

1065.90 ft MSL 
3.49 ft 
2180.00 C b  

0.0065 ft/ft 



'1 z FIGURE E2 - WASH: TIN-R6W-SO5 (DICKEY SOUTH)-100 
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Normol Depth Results 

Cmas-Section: 100 

100 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

Elemtion: 
Depth: 
Discharge: 
Energy Gradient: 
Frwde Number: 
Flow Regime: 
Fiow Areo: 
Avcmge Velocity: 
Moxirnum Velocity: 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critic01 Slope: 

1074.23 f t  MSL 
4.37 f t  
2180.00 cfa 
0.0065 ft/ft 
0.2739 
Subcriticol 
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Normal Depth Results 

Cross-Section: 110 
Elevation: 1075.50 ft M U  
Depth: 6.66 ft 
Discharge: 2180.00 cfs 
Energy Gradient: 0.0065 ft/ft 
Froude Number: 0.2199 
Flow Regime: Subcritical 
Flow Area: 677.18 sqf t  
Average Velacity 3.23 ft/s 
Maximum Velocity. 3.28 ft/r 
Composite n: 0.0582 
Hydraulic Radius: 1.85 ft 
Wetted Perimeter: 365.34 ft 

11 0 Wetted Top Wdth: 363.68 ft 
Critical Slope: 0.1435 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TIN-R6W-SO5 (DICKEY SOUTH)-I10 $ Entellus 
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Normol Depth Results 

Cross-Section: 10 
Elevation: 1076.74 f t  MSL 
owth: 5.54 ft 
Discharge: 1750.00 cfs 
Energy Gradient: 0.0039 ft/ft 
Froude Number: 0.192 
Flow Regime: Subcritic01 
Flow Area: 682.41 sq ft 
Awroge Velocity. 2.56 ft/s 
Maximum Velocity: 2.59 ft/s 
Composite n: 0.0679 
Hydraulic Radius: 2.52 It 
Wetted Perimeter: 271.05 f t  
Wetted Top Width: 258.39 f t  
Criticol Slope: 0.1082 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
I 
I 
V) LUKE WASH FCD 99-03 
3 
Y - FIGURE E 2  - WASH: T2N-R5W-S31 (DICKEY NORTH)-10 
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Nwmol Depth Results 

Cross-Section: 20 
Elevation: 1078.47 f t  MSL 
Depth: 2.78 f t  
Oischorge: 1750.00 cfs 
Energy Gradient: 0.0039 f t / f t  
Frwde Number: 0.1977 
Flow Regime: Subcritical 
Flow Areo: 936.15 s q f t  
Averoge Velocity: 1.87 ft/s 
Moximum Velocity: 1.96 ft/s 
Composite n: 0.0622 
Hydraulic Radius: 1.35 f t  
Wetted Perimeter: 693.06 f t  
Wetted Top Width: 692.94 f t  
Critical Slope: 0.1044 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S31 (DICKEY NORTH)-20 
~ 
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Nwmol Depth Results 

Cross-Section: 30 
Elewtion: 1082.12 ft MSL 
Depth: 2.32 ft 
Discharge: 1400.00 cfs 
Energy Gradient: 0.0039 ft/ft 
Froude Number: 0.2545 
now Regime: Subcritical 
Flow Area: 637.07 sq ft 
Average Velocity 2.20 ft/s 
Moximum Velocity: 2.24 ft/s 
Composite n: 0.0657 30 Hydrovlic Rodius: 1.94 f t  
Wetted Perimeter: 328.94 f t  
Wetted Top Width: 328.65 f t  
Critic01 Slope: 0.0601 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R5W-S31 (DICKEY NORTH)-30 9 EntellusN 



Normal Death Results 

Cross-Section: 40 I 

0 

9: 2 ZONE A - DELINEATION OF WATERSHED "PP" 
2 
I 
I LUKE WASH FCD 99-03 ' FIGURE E2 - WASH: T2N-R5W-S31 (DICKEY NORTH)-40 
6 - 

Elewtion: 1090.33 f t  MSL 
Depth: 1.83 f t  
Discharge 1400.00 cfs 
Energy Gradient: 0.0039 ft/ft 

E 
ul 

4 - > 
Y 
Y 
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n - 
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Froude Number: 0.2308 
Flow Regime: Subcriticol 
Flow Arm: 790.33 sq ft 
Average Velocity 1.78 ft/s 
Maximum Velocity. 2.01 ft/s 
Composite n: 0.0556 
Hydraulic Radius: 0.91 f t  
Wetted Perimeter: 872.94 f t  
Wetted Top Width: 872.89 f t  
Criticoi Slope: 0.0938 ft/ft 



Normal Depth Results 

Cross-Section: 50 
Elewtion: 1093.51 ft MSL 
Dwth: 2.51 ft 
Discharge 1400.00 cfs 
Energy Gradient: 0.0039 ft/ft 
Frwde Number: 0.2343 
Flow Regime: Subcriticoi 
Flow Areo: 664.88 sq ft 
Average Velocity 2.12 ft/s 
Maximum Velocity. 2.19 ft/s 
Composite n: 0.0649 
Hflrouiic Radius: 1.75 ft 
Wetted Perimeter: 380.28 ft 
Wetted Top Width: 380.22 ft 
Critical Slope: 0.0727 ft/ft 



Normal Depth Results 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S31 (DICKEY NORTH)-60 

Crorr-Section: 
Elewtion: 
Depth: 
Discharge: 
Energy Grodimt: 
Froude Number: 
Flow Regime: 
Flow Area: 
Average Velocity 
Maximum Velocity. 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Wdth: 
Criticol Slope: 

60 
1097.85 ft MSL 
1.81 ft 
1400.00 cfs 
0.0039 ft/ft 
0.2691 
Subcritical 
681.14 s q f t  
2.06 ft/s 
2.46 ft/s 





Normal Depth Resuits 

Cross-Section: 80 
Elewtion: 1111.32 ft MSL 
Depth: 2.42 ft 
Discharge: 1400.00 cfs 
Energy Gradient: 0.0039 ft/ft 
Froude Number: 0.2611 
Flow Regime: Subcriticol 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R5W-S31 (DICKEY NORTH)-80 

Flow Areo: 
Average Velocity 
Moximum Velocity 
Composite n: 
Hydrovlic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 



0 s 
$ 
ii - 
0 
0 

g 
9 z 
a 
I 

6 
F 

1 g 
I 
X 
I - >- 

Y 
Y 
2 n 1 - 

I ;;i 
V) 
I z 

9: z 
FN 
I 
I: 
I,l 

ii - 
iL 

0.om 

1129-- -- 

1127.. 

1124.- 

,123.. 

1122-- 

112,. 

\ 1119-- 

Ilp2W 2*W 4+m 6+00 aim roim i'lioo 14iW 1 6 i w  l a i m  20 im zzim 2 4 i m  2 ~ i m  28iW MIW 32+W 

90 Normol Depth Results 
Flow Area: 589.58 sq i t  

Cross-Section: 90 Average Velocity: 2.38 ft/s 
Elevation: 1120.87 11 MSL Moxirnum Velocity: 2.74 ft/s 
Depth: 2.50 ft Composite n: 0.0585 
Discharge: 1400.00 cfs Hydroviic Radius: 1.7 ft 
Energy Gradient: 0.0039 ft/ft Wetted Perimeter: 347.32 ft 
Froude Number: 0.2645 Wetted Top Width: 347.27 ft 
Flow Regime: Subcritical Critical Slope: 0.0615 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T2N-R5W-S31 (DICKEY NORTH)-90 $ Entellup 







Oischorge: 1400.00 cfs Hydrovlic Radius: 1.03 ft 
Energy Gradient: 0.0069 ft/ft Wetted Perimeter: 534.31 ft 
Froude Number: 0.3434 Wetted Top Width: 534.30 ft 
Flow Regime: Subcritic01 Critic01 Slope: 0.0674 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R5W-S31 (DICKEY NORTH)-1 2 0  EnteUusN 
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Normal Depth Results 

Cross-Section: 130 
Elevation: 1150.33 ft MSL 
Depth: 3.00 ft 
Discharge: 1400.00 c b  
Energy Gradient: 0.0069 ft/ft 
Frwde Number: 0.291 
Flow Regime: Subcritical 
Flow Area: 489.33 sq ft 
AWroge Velocity. 2.86 ft/s 
Moximum Velocity. 3.24 ft/s 
Composite n: 0.0636 
Hydraulic Rodius: 1.73 ft 
Wetted Perimeter: 282.07 ft 
Wetted Top Width: 281.97 ft 
Critic01 Slope: 0.0845 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
x LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R5W-S31 (DICKEY NORTH)-130 hi - .- 



Normal Depth Results 

Cross-Section: 140 
Elemtion: 1154.18 ft MSL 
Depth: 
Discharge: 
Enugy Grodient: 
Froude Number: 
Flow Regime: 
Flow Arm: 
Averoge Velocity: 
Maximum Velocity. 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: k 

Z 
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I 
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a = 

2.08 ft 
770.00 cfs 
0.0074 ft/ft 
0.2406 
Subcriticot 
391.50 sq ft 
1.98 f t h  
2.62 ft/s 
0.0689 
1.09 ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R5W-S31 (DICKEY NORTH)-1 40 



":ONE 2 A - DELINEATION OF WATERSHED "PP" 
2 
I 
I rn LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S31 (DICKEY NORTH)-150 
ii 

Normal Depth Results 

Cross-Section: 150 
Elevation: 1165.05 I t M K  
Depth: 2.06 ft 
Discharge: 770.00 CIS 
Energy Gradient: 0.0074 ft/ft 
Frwde Number: 0.2473 
Flow Regime: Subcriticd 
Flow Area: 382.92 w ft 
Average Velocity: 2.00 ft/S 
Maximum Velocity 2.61 ft/s 
Composite n: 0.067 
Hydrovlic Rodius: 1.03 I t  
Wetted Perimeter: 371.31 ft 
Wetted Top Width: 371.26 I t  
Critical Slope: 0.1286 ft/fl 



Normal Depth Results 

Cross-Section: 160 
Elamtion: 
Depth: 
Dischorgr 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Areo: 
Average Velocity: 
Moximum Velocity 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Wdth: 
Critical Slope: 

~ ~ 

1169.52 ft MSL 
2.03 ft 
770.00 c b  
0.0074 ft/ft 
0.2398 
Subcritical 
397.23 sq ft 
1.94 tt/s 
2.59 ft/s 
0.0676 
1.02 ft 
391.28 ft 
391.23 ft 
0.1318 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R5W-S31 (DICKEY NORTH)-160 9 EntellusN 



Note: X-section not used for delineation 

Normol Oeoth Results 

Cross-Section: 
Eiewtion: 
Depth: 
Dirchorge: 
Energy Gradient: 
Froudc Number: 
Flow Regime: 
Flow Areo: 
Averoge Velocity. 
Maximum Velocity. 
Composite n: 
Hydraulic Rodiuo: 
Wetted Perimeter: 
Wetted Top Wldth: 
Critical Slope: 

1197.59 f t  MSL 
1.30 f t  
410.00 cfs 
0.0095 ft/ft 
0.3182 
Subcriticol 
199.32 sq ft 
2.07 ft/s 
2.17 ft/s 
0.056 
0.7 ft 

9: =z ZONE A - DELINEATION OF WATERSHED "PP" 
c 
I 
I 
fn LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S08-10 hi - 



P Depth: 1.97 ft 
Discharge: 410.00 cfs 9 Energy Gradient: 0.0095 ft/ft 

z Froudc Number: 
I 

0.2837 

Z Flow Regime: Subcriticol 
0 Flow AIM: 181.29 sq ft 
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Averoge Velocity 2.26 ft/s 
Maximum Velocity 2.29 ft/s 
Composite n: 0.0678 
Hydrovlic Rodius: 1.04 ft 
Wetted Perimeter: 173.78 ft 
Wetted Top Width: 173.72 ft 
Critical Slope: 0.1244 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R5W-S08-20 ,%ntellusm 







Normal Depth Results 

Cross-Section: 50 
Elewtion: 1221.24 ft MSL 
Depth: 2.22 f t  
Discharge: 410.00 cfr 
Energy Gradient: 0.0095 ft/ft 
Froude Number: 0.275 
Flaw Regime: Subcritical 
Flow Areo: 176.26 sq ft 
Average Velocity 2.31 ft/s 
Moximum Velocity 2.43 ft/s 
Composite n: 0.0629 
Hydraulic Radius: 0.94 ft 
Wetted Perirnetw: 187.87 ft 
Wetted Too Width: 187.81 ft 
Critical Slope: 0.1391 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T2N-R5W-S08-50 EntellusN 
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Normal Depth Results 

Cross-Section: 70 
Eievotian: 1230.84 ft MSL 
Depth: 1.23 ft 
Discharge: 410.00 cfs 
Energy Gradient: 0.0095 ft/ft 
Frovde Number: 0.31 
Flow Regime: Subcritical 
Flow Area: 209.97 sq ft 
Average Velocity: 1.95 ft/s 
Maximum Velocity: 2.13 ft/s 
Composite n: 0.0588 
Hydraulic Radius: 0.68 ft 
Wetted Perimeter: 307.57 ft 
Wetted Top Width: 307.56 ft 
Critic01 Slope: 0.103 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S08-70 $ EntellusN 



Normal Depth Results 

Cross-Section: 8 0  
Elevation: 1234.12 ft MSL 
Depth: 1.41 ft  
Oischorge: 410.00 cfs 
Energy Gradient: 0.0095 ft/ft 
Froude Number: 0.3021 
Flow Regime: Subcritic01 
Flow Area: 201.46 sq ft 
Average Velocity: 2.03 ft/s 
Moxirnum Velocity: 2.25 It/% 
Composite n: 0.0581 
Hydraulic Rodius: 0.7 ft 
Wetted Perimeter: 285.88 ft  
Wetted Too Width: 285.86 f t  
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R5W-S08-80 4 EntellusN 





Normal Oepth Results 

Cross-Section: 
Elemtion: 
Oepth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Area: 
Avcroge Velocity: 
Moximvm Velocity: 
Composite n: 
Hydraulic Rodius: 
Wetted Perimeter: 
Wetted Top Wdth: 
Critical Slope: 

1311.66 ft MSL 
0.87 f t  
610.00 cfo 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T3N-R5W-S31-10 
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FIGURE E 2  - WASH: T3N-R5W-S31-20 

Normoi Depth Resuitt 

Cross-Section: 20 
Elsvotion: 1312.56 ft MSL 
Depth: 
Discharge: 
Energy Gradient: 
Frwde Number: 
Flow Regime: 
Flow Areo: 
A m g e  Velocity. 
Moxirnum Velocity 
Composite n: 
Hydrovlic Rodius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 

1.17 ft 
610.00 cf r  
0.008 ft/ft 
0.287 
Subcritical 
345.66 sq ft 
1.77 ft/s 
1.87 ft/s 
0.0683 
0.86 ft 
400.96 f t  
400.91 ft 
0.0969 ft/ft 





Normal Depth Results 

Cross-Sectim: 40 
Elewtion: 1328.57 f t  MSL 
Depth: 2.02 f t  
Discharge: 610.00 cfs 
Energy Gradient: 0.008 ft/ft 
Frwde Number: 0.2803 
Flow Regime: Subcriticoi 
Flow Area: 270.03 sq I t  
Average Velocity 2.24 ft/s 
Maximum Velocitr 2.37 ft/s 
Composite n: 0.063 
Hydraulic Rodius: 1.03 f t  
Wetted Perimeter: 263.25 f t  
Wetted Top Width: 263.21 f t  
Critic01 Slope: 0.1124 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T3N-R5W-S31-40 9 Entellusrn 





Normal Depth Results 

Cross-Section: 450 
Elevation: 1327.03 ft MSC 
Depth: 2.29 ft 
Oiochorge: 820.00 cfs 
Energy Gradient: 0.008 ft/ft 
Froude Number: 0.3214 
Flow Regime: Subcriticol 

I 1 6 0 0  I 2ojoo 22!oo 297.09 sq ft 
Average Velocity: 2.76 ft/s 
Maximum Velocity: 3.07 ft/s 
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Composite n: 0.056 
Hydraulic Rodius: 1.23 ft 
Wetted Perimeter: 242.19 ft 
Wetted Top Width: 242.15 ft 
Critical  ope: 0.0794 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S31W(PHILLIPS-N0RTH)-450 





Normal Depth Results 

Cross-Section: 470 
Elmtion: 1340.64 f t  MSL 
Depth: 2 0 6  f t  
Discharge: 820.00 cfs 
Energy Gradient: 0.008 ft/ft 
Froude Number: 0.3421 
Flow Regime: Subcritical 
Flow Area: 294.32 sq f t  
Average Velocity: 2.79 ft/s 
Maximum Velocity: 2.98 ft/s 
Composite n: 0.0547 
Hydraulic Radius: 1.22 f t  
Wetted Perimetw: 241.89 f t  
Wetted Top Mdth: 241.84 f t  
Criticol Slope: 0.0688 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T2N-R5W-S31  P PHIL LIPS-~0RT~)-470 9 Entellus 
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Normol Oepth Results 

Cross-Section: 520 
Elemtion: 1358.08 f t  MSL 
Depth: 4.08 f t  
Oischarga: 820.00 cfs 
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Energy Gradient: 0.008 ft/ft 

520 
Froude Number: 0.2753 
Flow Regime: Subcritic01 
Flow Area: 260.08 oq f t  
Avwoge Velocity. 3.15 ft/s 
Maximum Velocity. 3.25 ft/o 
Composite n: 0.0654 
Hydraulic Radius: 1.78 f t  
Wetted Perimeter: 145.75 f t  
Wetted Top Width: 145.49 ft 
Critical Slope: 0.1168 ft/ft - 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S31 W(PHILLIPS-NORTH)-520 
- 
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Normal Depth Results 

Cross-Section: 530 
Elemtion: 1359.35 f t  MSL 

Oischorge: Depth: 
1.55 f t  
820.00 cfs 

Energy Gradient: 0.008 ft/ft 
Froude Number: 0.3513 
Flow Regime: Subcritic01 
Flow Areo: 330.42 sq 11 
Average Velocity: 2.48 ft/s 
Maximum Velocity: 2.78 ft/s 
Composite n: 0.056 
Hydraulic Rodius: 1.04 f t  
Wetted Perimeter: 317.15 ft 
Wetted Top Width: 317.13 ft 
Critic01 Slope: 0.0667 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S31 W(PHILLIPS-NORTH)-530 9 EnteIIusN 





0.0500 

1189.20 ft MSL 
1.87 ft 
1550.00 cfo 

Energy Gradient: 0.005 ft/ft 
Froude Number: 0.237 

Subcritic01 

70 Flow Areo: 842.38 sq it 
Averoge Veimity 1.85 ft/s 
Maximum Velocity. 1.97 ft/s 
Composite n: 0.0592 
Hydraulic Radius: 1.04 ft 
Wetted Pnimetec 813.11 ft 
Wetted Top Width: 813.09 ft 
Critic01 Slope: 0.0909 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R5W-S19-70 $ Entell~6 



Normal Owth Results 
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Cross-Section: 
Elmtion: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Areo: 
Averoge Velocity 
Maximum Velocity 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 

0.0450 

00 

10 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

"IGURE E2 - WASH: TIS-R5W-S08-10 

10 
862.49 f t  MSL 
1.63 f t  
530.00 cfs 
0.007 ft/ft 
0.2723 
Subcritical 
268.67 sa ft 
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2 
3 Normal Depth Results 
Y - Cross-Section: 
0 a 

20 
Elevation: 868.90 f t  MSL 

rn Depth: 1.80 f t  
L Dirchorge: 530.00 c h  
? Energy Gradient: 0.007 ft/ft 
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Froude Number: 
v 0.2228 

F l a  Regime: Subcriticol 
I 2JW 4JW I 6 l W  8 i W  101W 121W I 14fW 16jW I 18jW 2O!W I 22jW 24!W 

A=roge Velocity. 1.68 ft/s 2 0 
Flow Area: 312.40 sq f t  

Maximum V ~ O C ~ ~ F  2.48 ft/s 
Composite n: 0.0624 
Hydraulic Rodius: 0.73 ft 
Wetted Perimeter: 429.49 ft 
Wetted Top Width: 429.35 f t  
Critical Slope 0.1554 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

"FlGURE E2 - WASH: TIS-R5W-S08-20 9 EntellusN 



Normol Depth Results 

Cross-Section: 30 
Elevation: 874.80 ft MSL 
Depth: 1.56 ft 
Dischorgs: 530.00 cfs 
Energy Gradient: 0.007 ft/ft 
Froude Number: 0.2755 
Flow Regime: Subcriticol 
Flow Area: 271.68 sq ft 
Average Velocity. 1.94 ft/. 
Maximum Velocity. 2.23 ft/s 
Composite n: 0.0533 
Hydraulic Rodius: 0.72 ft 
Wetted Perimeter: 379.90 ft 
Wetted Top Width: 379.84 ft 
Criticol Slope: 0.1005 ft/ft 
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ZONE A - DELlNEATiON OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T1S-R5W-S08-30 



Nomol Depth Results 

881.00 ft MSL 

530.00 cfs 
Energy Gradient: 
Froude Numbec 

276.35 sq ft 

Maximum Velocity 1.92 ft/s 
Composite n: 
Hydraulic Radius: 

LUKE WASH FCD 99-03 
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ZONE A - DELINEATION OF WATERSHED "PP" 5J * 
I 
I 
u) LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S08-50 
hi - - 

Normoi Depth Results 

Cross-Section: 
Elevation: 
Depth: 
Oischorge: 
Energy Gradient: 
Frovde Number: 
Flow Regime: 
Flow Area: 
Average Velocity. 
Maximum Velocity. 
Composite n: 
Hydraulic Rodius: 
Wetted Perimeter: 
Wetted Top Wdth: 
Critical Slope: 

888.40 f t  M K  
2.26 ft  
530.00 cfs 
0.007 ft/ft 





Normal Depth Raults 

Crmr-Section: 20 
Elavotion: 
Depth: 

-. 
877.95 ft MSL 
2.45 ft 

Dbchorgc: 3250.00 chr 
Energy Gradient: 0.0055 ft/ft 
Froude Number: 0.3039 
Flow Raglma: Subcrltlcol 
Flow Arao: 1203.45 sa ft 
Amogc Vdwity 2.72 f(/%~ 
Yoximum Velocity: 2.93 ft/r 
Composite n: 0.0485 
Hydrouiic Rodlu.: 1.3 ft 
Wetted Palmeter: 925.47 ft 
Wetted Top Wdth: 925.31 ft 
Critisol Slope: 0.059 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T1S-R5W-S09-20 ,@ EntellusN 



Normal Oepth Results 
U .. 
0 Cross-Section: 
0 

30 
Elemtion: 882.09 ft MSL 

m Depth: 2.62 ft 
Discharge: 3160.00 cfs 

9 Energy Gradient: 0.0055 ft/ft 
& Froude Number: 
I 

0.2896 
Flow Regime: 

8 
Subcriticol 
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Flow Arm: 1189.21 sq ft 
Average Velocity: 2.66 ft/s 
Maximum Velocity 3.15 ft/s 
Composite n: 0.0505 
Hydraulic Rodius: 1.23 ft 
Wetted Perimeter: 966.79 ft 
Wetted Top Width: 966.65 ft 
Critic01 Slope: 0.0728 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S09-30 



LUKE WASH FCD 99-03 
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$1 FIGURE E2 - WASH: TIS-R5W-S09-40 
ii .= 

ZONE A - DELINEATION OF WATERSHED "PP' 

Normal Oepth Resuits 

Cross-Section: 40 
Elcwtion: 885.42 ft MSL 
Depth: 2.00 ft 
Dinchorga: 3110.00 cfs 
Energy Gradient: 0.0055 ft/ft 
Froude Number: 0.3158 
Flow Regime Subcriticol 
Flow Areo: 1227.54 sq ft 
Averoge Velocity: 2.55 ft/. 
Maximum Velocity: 2.73 ft/s 
Composite n: 0.048 
Hydraulic Radius: 1.15 ft 
Wetted Perimeter: 1066.54 ft 
Wetted Top Width: 1066.48 ft 
Criticoi Slope 0.0555 ft/ft 
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Normal Depth Results 

Cross-Section: 50 
Elemtion: 891.71 ft MSL 

Oirchorge: Depth: 1.88 ft 3110.00 cfr 
Energy Grodisnt: 0.0055 ft/ft 
Froude Number: 0.2821 
Flow Regime: Subcritical 
Flow Areo: 1417.65 rq ft 
Average Velocity 2.20 ft/s 
Maximum Velocity 2.33 ft/s 
Composite n: 0.0522 
Hydraulic Rodius: 1.05 ft 
Wetted Perimeter: 1344.41 f t  
Wetted Top Width: 1344.37 ft 
Critic01 Slopc 0.0691 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S09-50 ,@Entellusn 



Normal Depth Results 

Cross-Section: 60 
Elewtion: 901.60 f t  MSL 
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Depth: 1.51 I t  
Discharge: 3110.00 c h  
Energy Gradient: 0.0055 ft/ft 
Frwde Number: 0.3077 
Flow Regime: Subcriticol 
Flow Area: 1451.34 sq ft 
Average Velacity 2.15 It/. 
Morimum Velocity: 2.54 ft/s 
Composite n: 0.0497 
Hydraulic Rodius: 0.88 ft 
Wetted Perimeter: 1647.20 I t  
Wetted Top Width: 1647.18 f t  
Critical Slope 0.064 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" F 
I 
I 
In LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S09-60 ii - 



Normal Depth Results 

Cross-Section: 70 
Elevation: 909.43 ft MSL 
Depth: 1.60 ft 
Discharge: 3110.00 cis 
Energy Gradient: 0.0055 ft/ft 
Froude Number: 0.288 
Flow Regime: Svbcriticol 
Flow Areo: 1506.23 sq ft 
Average Velocity: 2.08 f t / ~  
Maximum Velocity: 2.15 ft/s 
Composite n: 0.0501 
Hydraulic Rodiuo: 0.92 ft 
Wetted Perimeter: 1644.62 ft 
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Wetted Top Width: 1644.57 ft 
Note: X-section not used for delineation Critical slope: 0.0653 it/ft 

ZONE A - DELINEATION OF WATERSHED "PP" ,. 
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LUKE WASH FCD 99-03 
FIGURE E2 - WASH: TIS-R5W-S09-70 9 Entellus. 



Normal Depth Resuits 

Crass-Section: 75 
- 
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Elcwtion: 912.70 ft MSL 
Discharge: Depth: 2.07 ft 

3110.00 cfs 
Energy Gradient: 0.0055 ft/ft 
Froude Number: 0.263 
Flow Regime: Subcriticol 
Flow Area: 1449.46 sq ft 
Average Velocity 2.14 ft/s 
Yoximum Velocity 2.32 ft/s 
Composite n: 0.0494 
Hydraulic Radius: 0.91 ft 
Wetted Perimeter: 1589.88 ft 
Wetted Top Width: 1589.82 ft 

Note: X-section not used for delineation Critic01 Slope: 0.0829 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
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LUKE WASH FCD 99-03 
FIGURE E2 - WASH: TIS-R5W-S09-75 



Normal Depth Results 
- 

cross-section: ~n I -- 
Elevation: 918.99 ft MSL ( 
Depth: 1.77 ft 

- 
I 
r LUKE WASH FCD 99-03 ' FIGURE E2 - WASH: T1S-R5W-S09-80 
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Oischorgt: 2120.00 cfs 
Energy Gradient: 0.0055 ft/ft 
Frovdc Number: 0.2892 
Flow Regime: Subcriticol 
Flow Areo: 971.37 sq ft 
Averogc Velocity 2.17 ft/s 
Maximum Velocity 2.47 ft/= 
Composite n: 
Hydraulic Radius: 0.0487 0.88 ft 
Wetted Wetted Perimeter: Top Width: 

1108.48 1108.43 ft ft 
Critic01 Slope: 0.0726 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
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Normal Depth Results 

Cross-Section: 
Elemtion: 90 925.03 ft M K  
Depth: Discharge: 1.80 ft 

2120.00 cfs 
Energy Gradient: 0.0055 ft/ft 
Frwde Number: 0.2678 
Flow Flow Are.: Regime: 

1040.70 oq ft 
Svbcriticoi 

Avaroge Velocity 2.02 ft/s 
Maximum Velocity 2.15 ft/s 
Compwite n: 0.048 
Hydraulic Rodius: 0.82 ft 
Wetted Perimeter: 1269.19 ft 
Wetted Top Mdth: 1268.91 ft 

Critical Slope: 0.0784 ft/ft 

"ONE A - DELINEATION OF WATERSHED "PP" 
I r 

LO LUKE WASH FCD 99-03 
FIGURE E2 - WASH: TIS-R5W-S09-90 
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Normol Depth Results 
Flow Are.: 991.07 sq ft 

Croa-Section: 95 Average Velocity 1.96 ft/s 
Elemtion: 929.38 ft MSL Moximum Velocity 2.20 ft/s 

Depth: 2.51 ft Composite n: 
Discharge: 1930.00 cfs Hydraulic Radius: 0.0496 0.79 ft 
Energy Crodient: 0.0055 11/11 Wetted Perimeter: 1249 63 ft 
Froude Number: 0.2165 Wetted Top Width: 1249.38 ft 
Flow Regime: Subcriticoi Critical Slope: 0.1223 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S09-95 ,@En ~ ~ U U S ~  



hi + 
0 o 

!? 
9 
2 
K 
I 

E 
F 
Y 
V) 

\ 
m :: 
I 

g 

f 
I 
I 
U) s 
ii - 
E 

Normol Depth Results 

Cross-Seetion: 
Elevation: 100 933.52 It MSL 
Depth: Discharge: 1.27 ft 

1220.00 CIS 
Energy Gradient: 0.0055 ft/ft 
Froudc Number: 0.2842 
Flow Regime Subcritical 
Flow Areo: 672.61 sq I t  
Average Velocity: 1.82 It/= 
Maximum Velocity 2.09 ft/s 
Composite n: 0.0509 
Hydmulic Radius: 0.69 ft 
Wetted Perimeter: 970.32 ft 
Wetted Top Wdth: 970.26 ft 
Criticoi Slope: 0.0776 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: TIS-R5W-S09-100 



Nonnol Oepth Results 

Cross-Section: 110 
Elevation: 934.58 ft MSL 
Depth: 1.40 ft 
Dirchorgs: 1220.00 cfs 
Energy Gradient: 0.0055 ft/ft 
Froudc Number: 0.2807 
Flow Regime: Subcriticol 
Flow Areo: 646.61 ?iq ft 
Average Velocity: 1.86 ft/s 
Maximum Velocity: 2.11 ft/s 
Composite n: 0.0505 
Hydraulic Radius: 0.7 ft 
Wetted Perimeter: 921.82 11 
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I 
I 
v) LUKE WASH FCD 99-03 s 
ii = 

FIGURE E2 - WASH: TIS-R5W-S09-110 
L. 
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Wetted Top Width: 921.77 ft 
Critic01 Slope: 0.0834 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
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Normal Depth Results 

Cross-Section: 
Elewtion: 120 945 24 ft MSL 
Depth: Discharge: 1.68 ft 

1220.00 cf. 
Energy Gradient: 0.0055 ft/ft 
Frovde Number: 
Flow Regime: 0.261 Subcriticol 7 
Flow Areo: 634.54 sq ft 
Avcragc Velocity: 1.95 ft/s 
Moximum Velocity: 2.19 ft/s 
Composite n: 0.054 
Hydraulic Radius: 0.91 ft 
Wetted Perimeter: 699.63 ft 
Wetted Top Width: 699.57 ft 
Critical Slope: 0.0808 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S09-120 # EntellusN 



Normal Depth Results 

Cross-Section: 10 
Elevation: 906.08 f t  MSL 
Depth: 1.61 f t  
Discharge: 2350.00 cfs 
Energy Gradient: 0.0055 ft/ft 
Froude Number: 0.295 
Flow Regime: Subcriticol 
Flow Areo: 1108.13 s q f t  
Average Velocity 2.11 ft/s 
Maximum Velocity 2.18 ft/s 
Composite n: 0.0518 
Hydrovlic Radius: 0.97 f t  
Wetted Perimeter: 1137.61 f t  
Wetted Top Width: 1137.58 f t  
Criticol Slopc 0.0647 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T I N - R 5 W - S 3 3 W - 1 0  9 Entellusn 
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Norm01 Depth Results 

Cross-Section: 20 
Elewtion: 908.52 f t  MSL 
Depth: 2.01 f t  
Oiuhorge: 2350.00 cfo 
Energy Gradient: 0.0055 ft/ft 
Froude Number: 0.2825 
Flow Regime: Subcritical 
Flow Areo: 1033.12 rq f t  
Averoge Velocity: 2.26 ft/s 
Maximum Velocity: 2.26 ft/s 
Composite n: 0.045 
Hydraulic Radius: 0.88 f t  
Wetted Perimeter: 1171.69 ft 
Wetted Top width: 1171.66 ft 
Critical Slope: 0.0699 ft/ft Note: X-section not used for 

In 

ZONE A - DELINEATION OF WATERSHED "PP" 
f 
I 
I LUKE WASH FCD 99-03 ' FIGURE E2 - WASH: TIN-R5W-S33W-20 
1 



Normal Depth Results 

30 cross-section: 30 
Elevation: 914.03 f t  MSL 
Depth: 1.11 f t  
Discharge: 760.00 cfs 
Energy Gradient: 0.0067 ft/ft 
Frouda Number: 0.2844 
Flow Regime: Subcritical 
Flow Area: 446.49 sq ft 
Average Velocity: 1.68 f t / ~  
Maximum Velocity 1.88 ft/s 
Composite n: 0.05 
Hydraulic Radius: 0.56 f t  
Wetted Perimeter: 800.02 f t  
Wetted Top Wdth: 799.98 f t  

Note: X-section not used for delineation Critic01 slope: 0.0879 tt/tt 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T I N - R 5 W - S 3 3 W - 3 0  9 Entell~s 



Normal Depth Results 

Cross-Section: 
Elewtion: 
Depth: 
Discharge: 
Energy Gradient: 
Froudc Number: 
Flow Regime: 
Flow Area: 
Average Velocitr 
Maximum Velocity 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 

40 
922.49 ft MSL 
0.88 f t  
760.00 cfs 
0.0067 ft/ft 
0.2983 
Subcritical 
479.09 sq ft 
1.59 ft/s 
1.73 ft/s 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S33W-40 
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Normal Depth Results 

Crws-Section: 5 0  
Elewtion: 925.18 ft  MSL 
Depth: 0.78 ft 

00 Dirchorga: 760.00 cfs 50 Energy Gradient: 0.0067 ft/ft 
Frovde Number: 0.3023 
Flow Regime: Subcriticol 
Flow Areo: 502.57 sq ft 
Average Velocity: 1.50 ft/s 
Moximum Velocity 1.75 ft/s 
Composite n: 0.0534 
Hflroulic Radius: 0.46 I t  
Wetted Perimeter: 1083.35 It 
Wetted Top Width: 1083.33 ft 
Critic01 Slope: 0.0896 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
I 
I In LUKE WASH FCD 99-03 ' 

FIGURE E2 - WASH: TIN-R5W-S33W-50 ii - 



ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S33W-60 

Nonnal Depth Results 

Cross-Section: 6 0  
Elevation: 930.21 ft MSL 
Depth: 1.09 f t  
Discharge: 760.00 cfr 
Energy Gradient: 0.0067 ft/ft 
Froude Number: 0.2788 
Flow Regime: Subcriticol 
Flow Areo: 460.37 sq ft 
Avcrogc Velocity: 1.66 ft/s 
Maximum Velocity: 1.69 ft/r 
Composite n: 0.0561 
Hydraulic Rodius: 0.66 f t  
Wetted Perimeter: 692.68 f t  
Wetted Top Width: 692.66 ft 
Criticol Slope 0.0857 ft/ft 





Normal Depth Results 

Cross-Section: 80 
Elmtion: 940.87 ft M Y  
Depth: 1.46 ft 
Discharge: 680.00 sfs 
Energy Cxadisnt: 0.0067 ft/ft 
Froudc Numbec 0.2203 
Flow Regime: Subsriticol 
Flow Areo: 450.75 sq ft 
Averoge Velocity: 1.50 ft/s 
Maximum Velocity: 1.69 ft/s 
Composite n: 0.0532 
Hydraulic Radius: 0.51 f t  
Wetted Perimeter: 887.58 f t  
Wetted Top Width: 887.53 ft 
Critical Slope 0.1479 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" Z 
F 

I 
I 
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LUKE WASH FCD 99-03 
FIGURE E2 - WASH: TIN-R5W-S33W-80 9 Entdl~g 
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Normal Depth Rewlts 

cross-section: 100 
Elewtion: 951.77 I t  MSL 
Depth: 1.13 I t  
Dischorge: 680.00 CIS 
Energy Gradient: 0.0067 ft/ft 
Froude Number: 0.2783 
Flow Regime: Subcritical 

100 
Flow Areo: 405.52 sq ft 
Average Velocity: 1.65 ft/s 
Maximum Velodt~ 2.20 It/$ 
Composite n: 0.0582 
Hydraulic Radius: 0.66 11 
Wetted Perimeter: 618.50 I t  
Wetted Top Width: 618.47 I t  
Critiwl Slope: 0.0973 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE EZ - WASH: T I N - R 5 W - S 3 3 W - 1 0 0  9 EntellusN 



$1 
4 Note: X-section not used for delineation 

Normal Depth Results 

Cross-Section: 10 
Elevation: 929.36 ft M K  
Depth: 3.08 ft 
Dbchorge: 1220.00 cfs 
Energy Gradient: 0.0058 ft/it 
Frwdc Number: 0.1987 
now Regime: Svbcriticol 
now Area: 616.84 rq i t  
Avcroge Velocity. 1.97 ft/s 
Moximvm Velocity. 2.28 ft/s 
Composite n: 0.0552 
Hydraulic Radius: 0.91 ft  
Wetted Perimeter: 678.74 ft  
Wetted Top Width: 678.60 i t  
Critical Slope 0.1549 it/it 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TIN-R5W-S33N-10 G Entellusn 



Normal Ds~th Results 

Cross-Saction: 20 
Elevation: 934.52 fl MS. 
Depth: 1.62 ft 
Dlachorge: 1220.00 cfs 
Energy Gmdlsnt: 0.00% R/fl 
Frouds Number: 0.3183 
Row Regime: Subnltlcal 
flow Ama: 531.23 sq fl 
Avamgs Vdoclty 2 2 9  ft/r 
Maximum Veloclty 2 6 7  fl/s 
Compoalts n: 0.0507 
Hydraulic Radius: 0.92 fl 
Wetted Perimeter: 580.02 fl 
Wettad Top Wldth: 579.96 fl 
Crltlcal Sio~a: 0.0677 R/fl 

9' 2 
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ZONE A - DELINEATION OF WATERSHED TPP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S33N-20 EntellusT 



ZONE A - DELINEATION OF WATERSHED TPP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S33N-30 

Normal Depth Results 

Crma-Ssctlon: 30 
Elevation: 944.89 fl MSL 
Depth: 1.67 fl 
Discharge: 1220.00 ds 
Enargy Gradient: 0.mss fl/fl 
Frwda Number: 0.2508 
now ~sgime: S U ~ U ~ ~ I C ~ I  
ROW Area: 663.03 sq ft 
Average Vdoclty 1.87 fl/s 
Moximum Vdocity. 2.33 fl/a 
Cwnposlts n: 0.0545 
Hydraulic Radius: 0.85 fl 
Wettad Perimeter: 796.47 fl 
Wetted Top Wldth: 796.41 fl 
Crltlcd Slops: 0.0922 fl/fl 
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Normoi Oepth Results 

Cross-Section: 40 
Eievotion: 956.91 ft MSL 
Depth: 1.24 ft 
Discharge: 1220.00 cts 
Energy Gradient: 0.0058 ft/ft 
Frovde Number: 0.3066 
Flow Regime: Subcritical 

16/00 18/00 20400 Flow Arco: 629.53 sq ft 

40 Amage Vclocitr 1.94 ft/s 
Moximum Velocity: 2.17 ft/s 
Composite n: 0.0497 
Hydraulic Radius: 0.77 ft 
Wetted Perimeter: 816.18 ft 
Wetted Top Wdth: 816.16 ft 

Note: X-section not used for delineation Critical SOPC 0.0629 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

"IGURE E2  - WASH: TIN-R5W-S33N-40 9 Entellus 



Norm01 Depth Results 

Cross-Section: 
Elewtion: 
Depth: 
Discharge: 
Energy Gradient: 
Frwdc Number: 
Flow Ragimr. 
Flow Arao: 
Average Velocity: 
Maximum Velocity: 
Comp~ltc n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 

- 
50 
959.84 ft MSL 
1.49 f t  
1220.w c h  
0.0058 ft/ft 
0.2652 
Subcritical 
665.32 sq ft 
1.82 ft/r 
1.99 ft/s 
0.0476 
0.66 ft 
1010.18 f t  
1010.10 ft 
0.085~ ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S33N-50 9 Entellur 



Normal Depth Rswlta 

Cm-Saction: 60 
EIevatlm: 971.09 ft MSL 
Depth: 1.51 ft 
Discharge 1220.00 cfs 
Energy Gradient: 0.00sS ft/ft 
Frwde Number: 0.2396 
flow Regime Subcritlcal 
now Area: 730.22 sq ft 
Awrage Velocity. 1.66 ft/a 
Maximum Velocity. 1.84 ft/a 
Composite n: 0.0485 
Hydraulic Radius: 0.59 ft 
Wetted Pdmetsr: 1W0.72 ft 
Wetted Top Width: 12.0.51 ft 
Criticd Slcoe: 0.1055 ft/ft 

9' Z ZONE A - DELINEATION OF WATERSHED 'PPP" 
F 
I m LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S33N-60 
0: 
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NwmOl Depth Results 

Cross-Section: 10 
Elswtion: 945.75 11 M Y  
Depth: 1.69 ft 
Discharge: 1070.00 cfs 
Energy Gradient: 0.0061 ft/ft 
Frwde Number: 0.269 
now ~ ~ i m k  Subuitical 
now Area: 539.34 sq ft 
Average Velocity 2.00 It/. 
Maximum Velocity: 2.11 ft/s 
CompDeite n: 0.0467 
Hydraulic Radius: 0.71 ft 
Wetted Pcrimctv: 755.33 ft 
Wetted Top Width: 755.23 ft 

Note: X-section not used for delineation Critic01 Slope: 0.0838 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S28W-10 Entellusm 



Nwmd Depth Results 

Cross-Section: 20 
Elswtion: 950.73 ft MSL 
Depth: 1.47 ft 
Discharge: 1070.00 cfs 
Energy Grodiat: 0.0061 ft/fl 
Frwde Number: 0.3207 
Flow Regime: Subcriticol 
Flow Arm: 484.78 sq ft 
Average Velocity 2.17 ft/s 
Maximum Velocity 2.46 ft/s 
Composite n: 0.0472 
Hydraulic Radius 0.82 ft 
Wetted Perimeter: 592.39 ft 
Wetted Top Width: 592.35 ft 
Critical Slope: 0.0621 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T I N - R 5 W - S 2 8 W - 2 0  9 Entel.lus 



Nwmal De~th  Results 

Cross-Section: 30 
Elevation: 955.98 ft M V  
Depth: 1.26 ft 
Discharge: 1070.00 c h  
Energy Gradient: 0.0061 ft/ft 
Frwde Number: 0.295 
Flow Reaims: Subcritical 
Flow Area: 
AWroge Velocity: 
Maximum Velocity 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critic01 Slope: 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S28W-30 9 Enkl l~s  



Normal Depth Resuits 

Crass-Section: 40 
Elamtion: 962.57 ft M Y  
Depth: 1.19 ft 
Dischargs: 640.00 cfo 
Energy Gradient: 0.0061 ft/ft 
Frwde Number: 0.2602 
Flow Regime: Subuiticd 
Flow Area: 398.18 oqf t  
Amoge Velocity 1.59 ft/s 
Maximum Velocity: 1.82 ft/o 
Composite n: 0.0461 
Hydraulic Radius: 0.49 ft 
Wetted Perimeter: 812.13 ft 
Wetted Top Wdth: 812.07 ft 
Critical Slope: 0.0945 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S28W-40 9 Entellusm 
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Normal Depth Results 

Cross-Section: 60 
Elavotion: 974.39 f t  M Y  
Depth: 0.95 f t  
Discharge: 640.00 cfs 
Energy Gradient: 0.0061 ft/ft 

00 Frovde Numbs: 0.2556 
60 Flow Regime: Subcritical 

Flow Area: 453.61 sq ft 
Awoga Velocity 1.44 ft/s 
Uoximum Velosity: 1.62 ft/s 
Cwnposite n: 0.0494 
Hydraulic Radius: 0.46 ft . 
Wetted Perimeter: 985.05 ft 
Wetted Top Width: 984.99 f t  
Critical Slope: 0.0941 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TIN-R5W-S28W-60 g Entellusm 



Normd Depth Resuits 

Cross-Section: 70 
Elavotion: 980.43 i t  M Y  
Depth: 1.03 i t  
Discharge: 640.00 c h  
Energy Gradient: 0.W61 ft/ft 
Frwde Numbw. 0.3112 
Flow Regime Subcritical 
Flow Arm: 357.92 sq it 
Averoge Velocity 1.80 it/= 
Uoximum Velocity 1.88 ft/s 
Composite n: 0.0465 
Hflroulic Rodius: 0.61 it 
Wetted Perimeter: 588.56 it 
Wetted Top Width: 588.54 it 
Criticoi Slope: 0.0624 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T I N - R 5 W - S 2 8 W - 7 0  9 en tell^^^ 
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N m o l  Depth Results 

Cross-Section: 80 
Elevation: 987.66 i t  M Y  
Depth: 1.33 it 
Discharge: 640.00 cis 
Energy Gradient: 0.0081 ft/ft 
Frwde Numbar. 0.3132 
Flow Regims: Subcritical 
Flow Areo: 312.29 aq it  
Awage Velocity: 2.05 ft/s 
Maximum Velocity: 2.25 it/% 
Composite n: 0.0471 
Hydraulic Radius: 0.75 i t  
Wetted Perimeter: 416.42 i t  
Wetted Top Width: 416.39 i t  
Critical Slope: 0.0628 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TIN-R5W-S28W-80 
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Normal Depth Results 

Cross-Section: 10 
Elewtion: 875.73 f t  MSL 
Depth: 1.15 f t  
Oirchorgs: 970.00 c b  

O+W 2+00 4+00 6+W 8+00 10+00 12+00 14+00 16+00 18+00 Energy Crodiant: 0.0066 ft/ft 

10 
Froude Number: 0.2771 
Flow Regime: Subcriticat 
Flow bee: 575.77 rq f t  
Avsroga Velocity: 1.66 ft/s 
Moximum Veiocity: 1.75 ft/s 
Composite n: 0.0551 
Hydraulic Radius: 0.64 ft 
Wetted Perimeter: 893.02 ft 
Wetted Top Width: 892.99 f t  

Note: X-section not used for delineation Critic01 Slope: 0.0907 11/11 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S09W-10 9 EntellusN 
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Normot Oepth Results 

Cross-Section: 20 
Elevation: 879.57 f t  MSL 
Depth: 1.06 f t  
Dbchorge: 970.00 cfs 

00 Energy Gradient: 0.0066 ft/ft 
Frovdc Number: 0.3082 
Flow Regime: Svbcriticol 

F 
8 In 
I 
X 

2 
m 
W 
A 
$ 
%' + 
I 

j, 

ii - 

Flow Areo: 538.20 sq f t  
Aeroge Velocity: 1.77 ft/s 
Maximum Velocity: 1.91 ft/s 
Composite n: 0.049 
Hydraulic Radius: 0.59 f t  
Wettad Perimeter: 913.02 f t  
Wetted Top Width: 912.95 f t  

Note: X-section not used for delineation Critic01 g o p r  0.075 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

"IGURE E 2  - WASH: TIS-R5W-S09W-20 G Entellus- 



Normal Depth Results 

an 
4: ZONE A - DELINEATION OF WATERSHED "PP" 
2 
I 
I LUKE WASH FCD 99-03 ' FIGURE E2 - WASH: TIS-R5W-S09W-30 
Q - .- 

Elevation: 
oepth: 
Discharge: 
Energy Gradient: 
Froudc Number: 
Flow Regime: 
Flow Area: 
Avamge Velocity: 
Moximum Velocity: 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critisol Slops: 



Normal Do~th Results 

Cross-Section: 
Elmtion: 
Depth: 
Oischorge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow A~w:  
Averogc Velocity 
Moximum Vdoclty: 
Composite n: 
Hydrouiic Radius: 

- 
40 
885.79 ft MSL 
1.82 ft 
970.00 cfs 
0.0066 ft/ft 
0.282 
Subcritical 
449.36 sq ft 
2.17 ft/s 
2.45 ft/r 
0.053 
0.92 f t  

wetted Perimeter: 490.03 ft 
Wetted Top Wdth: 489.97 ft 
Critical Slopc: 0.0834 ft/ft I 

9' ZONE A - DELINEATION OF WATERSHED "PP" c 
I 
i5 LUKE WASH FCD 99-03 a 
hi - .- FIGURE E2 - WASH: TIS-R5W-S09W-40 
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Normal Depth Results 
892 

Crass-Section: 60 
Elewtion: 892.i5 ft MSL 

891 Depth: 1.40 ft 
Discharge: 970.00 cfs 

8900 Energy Gradient: 0.0066 ft/ft 
00 Fraude Number: 0.3182 

60 Flow Flow Regime Area: 
Subcritical 
453.56 sq ft 

Average Velocity: 2.12 ft/r 
Maximum Velwitr 2.25 ft/r 
Composite n: 0.0558 
Hydraulic Radius: 0.96 ft 
Wetted Perimeter: 471.30 ft 
Wetted Top Width: 471.28 ft 
Critic01 Slop.: 0.0668 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S09W-60 Entellusm 



Normal Depth Results 

Cross-Section: 70 
Eiewtion: 895.23 ft M Y  
Depth: 1.58 f t  
Discharge: 970.00 cfo 
Enapy Gradient: 0.0066 ft/ft 
Froude Number: 0.278 
Flow Regime: Svbcriticol 
Flow &roo: 488.61 sq ft 
Average Velocity: 1.98 ft/s 
Maximum Velocity: 2.43 ft/s 
Composite n: 0.0491 
Hydmulic Rodius: 0.56 ft 
Wetted Perimeter: 877.10 ft 
Wetted Top Wdth: 865.70 ft 
Critical Slope: 0.1209 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T I S - R 5 W - S 0 9 W - 7 0  9 Entellus- 





Normal Depth Results 

Cross-Section: 90 
Elevation: 
Depth: 
Discharge: 
Energy Grodient: 
Froude Number: 
Flow Regime: 
Flow Area: 
Averoge Velocity 
Moximum Velocity 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Oit iwl Slope: 

903.42 ft  MSL 
1.50 ft 
970.00 cfs 
0.0066 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" ; 
I 
I LUKE WASH FCD 99-03 
3 
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FIGURE E2 - WASH: TIS-R5W-S09W-90 





Normal Depth Resuits 

Cross-Section: 10 
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used Note: X-section for delineation 

Elevation: 
Depth: 
Discharge: 
Energy Gradient: 
Fraude Number: 
Flow Regime: 
Flow ATeo: 
Average Velocity. 
Moximum Velocity. 
Compwite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slop.: 

911.96 ft M Y  
2.04 ft 
2350.00 cfo 
0.0082 11/11 
0.3001 
Subcritical 
96489 sq ft 
2.45 ft/s 
2.71 ft/s 
0.0494 
0.83 ft 
1169.50 ft 
1169.42 ft 
0.0934 ft/ft 

In 

9: ZONE A - DELINEATION OF WATERSHED "PP" 
5 
C 
I 
I 
In LUKE WASH FCD 99-03 s 
0 - .- 

FIGURE E2 - WASH: TIN-R5W-S33E-10 



Note: X-section not used for delineation 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: TIN-R5W-S33E-20 

Normal Depth Results 

Cross-Section: 20 
Elevation: 917.40 f t  MSL 
Depth: 1.69 f t  
Discharge: 2350.00 c b  
Energy Gradient: 0.0082 ft/ft 
Frovda Number: 0.3285 
Flow Regime: Subcritic01 
Flow Arw: 970.80 sq f t  
Awroge Velocity: 2.46 ft/s 
Moximum Velocitr 2.61 tt/s 
Composite n: 0.0494 
Hydrovlic Radius: 0.85 f t  
Wetted Perimeter: 1142.24 f t  
Wetted Top Width: 1142.11 f t  
Critical Slope: 0.0743 ft/ft 
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927 

Nwmol Depth Results 

926 Cross-Section: 30 
Elswtion: 925.61 ft MSL 

925 
Depth: 1.25 ft 
Oischorgc: 550.00 cfs 
Energy Gradient: 0.0082 ft/ft 

924 Froudc Number: 0.2705 
0 Flow Regime: Subcritical 

30 
Row Areo: 320.17 sq ft 
Awoge Velocity 1.71 ft/s 
Moximum Velocity 1.79 ft/s 
Composite n: 0.0479 
Hydraulic Radius: 0.43 ft 
Wetted Perimeter: 744.43 ft 
Wetted Top Width: 744.41 ft  

Note: X-section not used for delineation Critical slops: 0.1288 ~ t / f t  

":ONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S33E-30 E(I Entellusm 
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941- Normal Depth Results - f CTOSS-section: 50 

940- 
Elewtion: 941.59 ft MSL 

O+OO 2+00 4+00 6+00 8+00 10+00 12+00 14+00 Depth: 0.95 ft 

50 
Discharge: 550.00 cfs 
Energy Gradient: 0.13382 ft/ft 
Frwde Number: 0.3787 
Flow Regime: S~bcritlcol 
Flow Areo: 262 20 sq 11 
Avoroge Velocity 2.10 ft/s 
Maximum Velocity: 2.43 ft/s 
Composite n: 0.0534 
Hydraulic Radius: 0 7 ft 
Wetted Pwimeter: 376.54 ft 
Wetted Top Width: 376 53 11 
Critic01 Slope: 0.064 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S33E-50 @ E n t d l ~ ~ ~  





0 s 
$ 
hi * 
o 
0 

P 
9 
0 
(L 
I 

G 

In 
I 

X 
I 

W 
m 
N 

10 

4: 
2 

I 
1 ' 
hi - 
i; 

Normal Depth Results 

Cross-Section: 20 
Elamtion: 95528 I t  MSL 
Depth: 1.03 i t  
Discharge: 710.03 cfo 
Energy Grodient: 0.0058 ft/ft 
Frwde Number: 0.3103 
Flow Regime Svbcriticol 
Flow Area: 398.13 w i t  
Awage Velocity: 1 76 ft/s 
Maximum Velocity: 1.91 ft/a 
Composite n: 0.0499 
Hydraulic Radius: 0.63 i t  
Wetted Perimeter: 635.17 i t  
Wetted Top Width: 635.15 i t  

Note: X-section not used for delineation Critical Slope: 0.069 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: TIN-R5W-S28E-20 9 Entellus 



Nonnal Depth Results 

Craas-Section: 30 
Elevation: 961.43 f t  M S L  
Oepth: 1.36 ft 
Oixhargc: 710.00 c k  
Energy Gradient: 0.0058 ft/ft 
Frwde Numbsr: 0.2754 
flaw Rqima: Subcrlticol 
Flow Area: 389.97 sq ft 
Awe* VdOdty: 1.82 ft/. 
Maximum Vdodty: 2.03 ft/s 
Cwnpwib n: 0.054 
Hydraulic Radius: 0.79 ft 
Wetted Perimeter: 491.39 f t  
Wetted Top Width: 491.37 1: 
Critical Slaps: 0.0782 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" z 
F 
I 
s LUKE WASH FCD 99-03 ' FIGURE E2 - WASH: TIN-R.5W-S28E-30 
ii 



Normal Depth Results 

Cross-Section: 40 
Elemtion: 966.78 ft MSL 
Depth: 0.95 ft 
Discharge: 710.00 sfs 
Energy Gradient: 0.0058 fl/ft 
Frwde Number: 0.3158 
Flow Regime: Subuiticol 
flow Area: 406.04 sq ft 
Amage Velocity 1.74 ft/s 
Moximum Veiocity: 1.86 ft/s 
Composite n: 0.0504 
Hydraulic Radius: 0.51 ft 
Wetted Perimeter: 797.50 ft 
Wetted Top mdth: 797.48 ft 
Critical Sope: 0.0862 ft/ft 

5 

9: ZONE A - DELINEATION OF WATERSHED "PP" 1 E I 

1 
In 

LUKE WASH FCD 99-03 
1 

FIGURE E2  - WASH: TIN-R5W-S28E-40 I E 



N m o l  Depth Results 

Cross-Section: 50 
Elevotim: 974.60 ft USL 
Depth: 0.99 ft 
Dischorgo: 710.00 c h  
Energy Gradient: 0.0058 ft/ft 
Frcuda Number: 0.2774 
Flow Regime Subcriticol 
Fiow Area: 452.55 sq ft 
Awoge Velocity. 1.56 ft/s 
Maximum Velocity. 1.82 ft/s 
Composite n: 0.0528 
Hydraulic Rodius: 0.58 ft 
Wetted Perimeter: 783.98 ft 
Wetted TOD Width: 783.95 ft 
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Critical Slope 0.08sS ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S28E-50 
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60 
Norrnal Depth Results 

Flow Areo: 583.03 sq ft 
Cross-Section: 60 Awroge Velocity: 1.20 ft/s 
Elevation: 991.46 ft MSL Moximum Velocity: 1.24 It/, 
Depth: 1.02 ft Composite n: 0.0609 
Dischorga: 710.00 c h  Hydrovlic Radius 0.52 ft 
Energy Gradient: 0.WSS ft/ft Wetted Perimeter: 1128.37 ft 
Froude Number: 0.2129 Wetted Top Wdth: 1128.03 f t  
Flow Regime: Subcritical Critical Slope: 0.132 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TIN-R5W-S28E-60 9 E n t d ~ ~ ~  
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Normal Dspth Results 

Cross-Section: 10 
Elavotion: 846.83 f t  MSL 
Depth: 1.63 f t  
Oischorga: 610.00 c f r  
Energy Grodienk 0.008 ft/ft 
Frovde Number: 0.3402 
Flow Rqirna: Subcriticol 
Flow Arm: 247.60 sq f t  
Average Velocity: 2.46 ft/s 
Maximum Velocity: 2.49 ft/s 
Composite n: 0.0619 

4 Hydroulii Rodiur 1.21 f t  

8 " 0 ~ ~  2+00 4+00 6+00 8+00 10+00 
Wetted Perimeter: 205.28 f t  
Wetted Top Wdth: 205.22 f t  

10 Critisol Slope: 0.0706 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T1S-R5W-S16-10 9 EnteUusN 



Normal Depth Results 

Cross-Saction: 11 
Eicwtion: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Area: 
Average Velocity: 
Maximum Velocity: 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slops: 

858.21 ft MSL 
1.77 ft 
610.00 c f t  

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S16-11 
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8 " 0 3 : ~ ~  2+00 4+00 6+00 8+00 lO+OO l2G00 14+W 16+00 18;00 Elemtion: 864.72 ft M Y  

20 Depth: 1.64 ft 
Oixhorga: 610 00 cfo 
Energy Gradient: 0.008 ft/ft 
Froudc Number: 0.2916 
Flow Regime: Subcritical 
Flow Area: 287.79 oq ft 
Average Velocity: 2.13 ft/r 
Moximum Velocity. 2.22 It/= 
Compaite n: 0.0585 
Hydraulic Rodius: 0.88 ft 
Wetted Perimeter: 326.55 ft 
Wetted Top Width: 326.53 ft 
Critic01 Slope 0.0964 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S16-20 @ Enklhsn 
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Normal Depth Results 

Cross-Section: 20 
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Normal Depth Results 

Cross-Section: 40 
Elewtion: 883.28 ft M K  
Depth: 1.53 ft 
Oischorge: 610.00 cfs 
Energy Gradient: 0.008 ft/ft 

40 Froude Number: 0.3195 
Flow Regime Subcriticoi 
Flow Arm: 272.21 sq ft 
Awrage Velocity 2.27 ft/s 
Maximum Veiocit~ 2.40 ft/s 
Composite n: 0.053 
Hydrouiic Radius: 0.82 i t  
Wetted Perimeter: 331.32 ft 
Wetted Top Width: 331.31 ft 
Critical Slope: 0.0809 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIS-R5W-S16-40 Entellus- 



Normal Depth Results 

Cross-Section: 50 
Elewtion: 891.08 ft  M Y  
Depth: 1.07 ft 
Oixharge: 610.00 cfs 
Energy Grodiant: 0.008 ft/ft 
Froude Number: 

LL 
0.3912 

I Flow Regime Subcritic01 
Z Flow Arw: 266.08 oq ft 

2 Awoge Velocity: 2.29 ft/s 
% Moximum Veiocity. 2.54 ft/s 
In 
I 

Composite n: 0.0516 
X Hydraulic Rodius: 0.79 ft 

I Wetted Perimeter: 337.18 ft z 
In Wetted Top Width: 337.17 ft 

& Criticoi Slope: 0.0565 ft/ft 
LD 

4: ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: TIS-R5W-96-50 



Normd Depth Rssulta 

CroasSsctlon: 60 
Elowtian: 1035.95 ft MSi 
Depth: 0.95 ft 
Discharge: 780.00 cfr 
Energy Gmdlsnt: 0.0094 ft/ft 
Frwde Number. 0.3516 
now Regime: Subcrltlml 
flow Aram 401.84 8q ft 
Avarags Valoclty: 1.94 ft/s 
Maximum Velocity: 1.99 ft/s 
Composlts n: 0.058 
Hydraulic Radius: 0.68 ft 
Wetted Parimetsr: 586.97 ft 
Wetted Top Width: 586.96 ft 
Crltlwl Slope: 0.0765 ft/ft 
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ZONE A - DELINEATION OF WATERSHED TPP" 
LUKE WASH E D  99-03 

FIGURE E2 - WASH: TIN-R5W-S15-60 9 Entellus 



Normal Depth Results 

Cross-&tion: 10 
Elcwtion: 1015.39 f t  Ma 
Depth: 0.96 ft 
Oischorge: 710.00 cfr 
Energy Gradient: 0.0063 ft/ft 
Frovde Number: 0.2696 
Flow Regime Subcritical 
Flow Arm: 473.45 sq ft 
Avcrogc Velocity. 1.52 ft/s 
Moximum Velocity. 1.67 ft/s 
Composite n: 0.0525 
Hydraulic Rodius: 0.49 ft 
Wetted Perimeter: 956.74 ft 
Wetted Top Wdth: 956.74 ft 
Critical Slopc 0.0982 ft/ft 

9: ZONE A - DELINEATION OF WATERSHED "PP" 
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LUKE WASH FCD 99-03 
S 
hi - FIGURE E2 - WASH: TIN-R5W-S10-10 



Normal Owth Results 
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Cross-Ssction: 20 
Elmtion: 1019.18 ft US!. 
Depth: 0.99 ft 
Dirchorga: 710.00 cfs 
Energy Gradient: 0.0063 ft/ft 
Froude Number: 0.3025 
Flow Reqima: Subcriticol 
ROW k e ~ :  415.77 SQ ft 
Average Velocity: 1.70 ft/s 
Maximum Velocity: 1.83 tt/s 
Composite n: 0.0494 
Hydraulic Rodius: 0.55 ft 
Wetted Perimeter: 760.15 ft 
Wetted Top Width: 760.14 ft 
Critical Slapc 0.0784 ft/ft 

0 ", 
LD 

20 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: TIN-R5W-S10-20 



Norm01 Ospth Results 

Cross-Saction: 30 
Elewtion: 1020.59 ft M Y  
Depth: 1.32 ft 
Discharge: 710.00 c h  
Energy Grodimt: 0.0063 ft/ft 
Froude Number: 0.2443 
Flow Regima. Subcriticol 
Flow Arm: 446.01 sq ft 
Awroge Velocity. 1.57 ft/s 
Maximum Velocity. 1.73 ft/s 

1019-! I I I I I I I I I I r I I I I I I I I I I Composite n: 0.0543 
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O+OO 2+00 4+00 6+00 8+00 10+00 12+00 14+00 16i00 18i00 20/00 22/00 Hydraulic Rodius: 0.6 ft 

30 Wetted Perimeter: 739.48 ft 
Wetted Top Width: 739.46 ft 
Criticol Slopr 0.11W ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S10-30 9 Entellus- 
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Normd Oapth Results 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S10-40 9 Enkl l~s  

O+OO 2+00 4+00 6+00 8+00 10+00 12+00 14+00 16+00 18+00 Cross-Section: 40 

40 
Elemtion: 1028.15 ft MSL 
Depth: 1.24 ft 
Dixhorge: 710.00 cfs 
Energy Gradient: 0.0063 ft/ft 
Froude Number: 0.253 
Flow Regime: Subcriticoi 
Flow Area: 445.10 sq ft 
Average Velocity: 1.61 ft/s 
Moximum Velocity: 1.70 ft/s 
Composite n: 0.0613 
Hydraulic Rodius: 0.73 ft 
Wetted Perimeter: 611.63 ft 
Wetted Top Wdth: 611.63 ft 
Critic01 Slopc 0.103 ft/ft 







Normd Depth Results 

i, 
W w 

I 
X 

I 
S? 
w 

I 

5 
7 
5 + 
I 
8 ' a - .- 

Cross-Section: 
Elwotion: 
Depth: 
Discharge: 
Energy Gradient: 
Froudc Number: 
Flow Regime: 
Flow A ~ w :  
Avaroge Velocity: 
Moximum Velocity: 
Composite n: 
Hydraulic Rodiuo: 
Wetted Perimeter: 
Wetted Top Width: 
Critic01 Slopc 

70 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE EZ - WASH: TIN-R5W-S10-70 

1051.41 ft M K  
2.01 ft 
710.00 cfr 





Norm01 Depth Results 

Cross-Section: 90 
Elevation: 1061.81 
Deptk: 2.42 
Discharge: 710.00 
Energy Gradient: 0.0063 
Frovde Number: 0.2831 
Flow Regime: Subcritic0 
Flow Area: 283.92 
Averoge Velocity: 2.50 
Maximum Velocity: 2.94 
Composite n: 0.0597 
Hydraulic Radius: 1.32 
Wetted Perimeter: 215.62 
Wetted Top Width: 215.56 ft 
Criticot Slope: 0.0867 11/11 I 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S10-90 Entellusm 
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Normal Depth Results 

CrosrSsction: 10 
Uswtion: 1042.05 fl MSL 
Depth: 1.43 ft 
Discharge: 610.00 cfs 

i d 0 0  12/00 1 4 0 0  16i.00 l8C00 20/00 ~ ~ $ 0 0  Energy Gradient: 0.0091 R/ft 

10 Froude Number: 0.316 
Row Regime: Subcrlticd 
flow Arm: 284.52 aq ft 
Avsroga Velocity 218 ft/s 
Maximum Velocity 253  fl/r 
Composite n: 0.056 
Hydmulic Radius 0.66 fl 
Watted Paimstsr: 431.82 It 
Wetted Top Wldth: 431.81 ft 
Critlcd Slopa: 

Note: X-section not used for delineation 0.1136 ft/fl 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TIN-R5W-S04-10 9 Entellug 

\ / \ 
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bi - FIGURE E2 - WASH: TIN-R5W-S04-20 
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Normal Depth Results 

2+00 4 + w  6+00 8+00 IO+OO l z i w  1;i;oo 16/00 18+00 

20 
Cross-Section: 20 
Elavotion: 1048.71 ft M Y  
Depth: 0.69 ft 
Discharge: 610.00 cis 
Energy Grodiant: 0.0091 ft/ft 
Froude Number: 0.3314 
Flow Rsgima: Subcriticol 
Flow Arm: 390.27 sq ft 
Average Vdacity 1.53 ft/s 
Maximum Velocity. 1.71 ft/s 
Composite n: 0.0543 
Hydraulic Radius: 0.45 i t  
Wetted Paimcter: 874.79 i t  
Wetted Top Width: 874.78 it' 

Note: X-section not used for delineation Critical slope: 0.0867 it/it 
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Nwmd Depth Rasults 

Cross-Section: 30 
Elavotion: 1051.44 ft MSL 
Depth: 1.31 ft 
Oimhorge: 610.00 cfs 
Energy Gradient: 0.0091 ft/ft 

30 Frwde Numbw. 0.3355 
Flow Regime: Subcritical 
now Area: 280.08 sq ft 
Awrage Velocity: 2.15 ft/s 
Maximum Composite Velocity: n: 

2.21 0.0536 
ft/% 

Hydroviic Radius: 0.59 ft 
Wetted Perimeter: 471.71 ft 
Wetted Top Width: 471.70 ft 

Note: X-section not used for delineation Critic01 slope: 0.1096 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TIN-R5W-S04-30 9 I W ~ ~ ~ U S ~  



Normai Depth Results 

Cross-Section: 
Elavotion: 
Depth: 
Discharge: 
Energy Gradient 
Frwdc Number: 
Flow Regime: 
Flow Areo: 
Awoge Velocity: 
Moximum Velocity: 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 

1076.95 ft MSL 
1.58 ft 
610.00 cfs 
0.0091 ft/ft 

Wetted Top Wdth: 214.22 ft 
Critic01 Slope: 0 . 8  ft/R I 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FlGURE E 2  - WASH: T I N - R 5 W - S 0 4 - 4 0  



Normal Depth Results 

Croor-Saction: 5 0  
Elevation: 1082.W ft M Y  . 
Depth: 1.98 ft 
Dirshorgo: 610.03 cfs 
Energy Gradient: 0.0091 ft/ft 
Frwde Number: 0.3026 
Flow Regime: Subcritiml 
Flow Areo: 252.44 sq ft 
Awoge Velocity 2.40 ft/s 
Maximum Velocity 2.75 ft/r 
Cmposita n: 0.0645 
Hydraulic Radius: 1.12 ft . 
Wetted Perimeter: 224.46 ft 
Wetted Top Wdth: 224.41 ft 
Critical Slope: 0.1022 ft/ft 



Normal Depth Results 

Cross-Soction: 10 
Elemtion: 1026.51 ft MSL 
Depth: 2.20 ft 
Oischorgr 3250.00 cfs 
Energy Gradient: 0.007 ft/ft 
Frovde Number: 0.3138 
Flow Regime: Subcriticol 
now A~EO: 1230.47 sq 11 
Average Velocity 2.64 ft/s 
Moximum Velocity 2.88 ft/s 
Composite n: 0.0497 
Hydraulic Rodius: 0.88 ft 
Wetted Perimeter: 1395.07 ft 
Wetted Top Width: 1395.06 ft 
Critical Slwe: 0.0933 f t p t  

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S33E-10 
L 



Normal Depth Results 

1050.88 I t  MSL 
2.53 It 
3250.00 cfs 

Energy Gradient: 0.007 lt/lt 
Frwdc Number: 0.2429 

S~bcriticol 
1485.41 sq I t  

Awroge Velocity: 2.20 ft/s 
Maximum Composite Velocity n: 2.22 f t h  

0.0628 
Hydraulic Rodiur 1.16 I t  

Wetted Top Width: 1275.23 It 
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ii 
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Critical Slope: 0.1182 ft/lt 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T2N-R5W-S33E-20 @ Entellus- 
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Normal Depth Results 

Cross-Section: M 
Elavotion: 1081.38 f t  MSL 
Depth: 2.38 ft 

Oischorga: Energy Gradient: 0.007 ft/ft 
3080.00 c b  

Froude Numbec 0.3853 
Flow Regimc Subcritic01 
Flow Areo: 913.11 sq ft 
Awage Velocity. 3.36 ft/s 
Maximum Velocity: 3.90 ft/r 

00 
Composite n: 0.052 

50 
Hydraulic Rodius: 1.63 ft 
Wetted Perimeter: 561.73 f t  
Wetted Top Widtk: 561.66 ft 
Critical Slope: 0.0488 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S33E-50 @ EntellusN 
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1 Normal Depth Results 
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0 
0 Crass-Section: 60 

Elawtion: 1084.78 ft USL 

P Depth: 2.78 ft 

7 Discharge: 3080.00 c h  
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Energy Gradient: 0.007 ft/ft 
Frwde Number: 0.3306 
Flow Regime: Subcritic01 
Flow Area: 984.36 sq ft 
Anroge Velocity 3.11 f t h  
Maximum Velocity: 3.27 ft/s 
Composite n: 0.0603 
Hydraulic Radius: 1.82 ft 
Wetted Pffimetv: 540.35 ft 
Wettad Top Wdth: 540.25 ft 
Critical Slope: 0.0659 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S33E-60 ,@ Entellusm 
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Normd Depth Results 

Cross-Saction: 70 
Elavotion: 1089.12 ft MX 
Depth: 2.12 ft 
Discharge 3010.00 cfs 
Energy Gradient: 0.007 ft/ft 
Froude Number: 0.3378 
Flow Regime: Subcritisol 
Flow Area: 1078.93 sq ft 

16+00 18+00 

70 
Average Velocity: 2.77 ft/s 
Maximum Velocity: 2.91 ft/s 
Composite n: 0.0524 
Hydraulic Radius: 1.19 ft 
Wetted Perimeter: 908.78 ft 
Wetted Top Width: 908.76 ft 
Critical Slope: 0.0671 ft/tt 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T2N-R5W-S33E-70 9 Entellusm 
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LUKE WASH FCD 99-03 
P 
il - FIGURE E2  - WASH: T2N-R5W-S33E-80 

Norm01 Oepth Results 

Cross-Scctia: 80 
Oewtion: 1091.90 f t  MSL 
Depth: 2.87 f t  
Olnnorgs: 2840.00 c h  
Energy Grodient: 0.007 ft/ft 
Froudc Number: 0.2976 
F l a  Regime: Subcritical 
Flow Area: 992.90 t q  f t  
Average Velocity 2.85 ft/s 
Moximum Vaioclty 3.08 ft/s 
Composite n: 0.0609 
H@raulic Rodiur 1.56 f t  
Wetted Perimeter: 636.08 f t  
Wetted Top Wldth: 636.05 it 
Critleal Slope: 0.0852 ft/ft 



Nannol Depth Results 

Cross-Section: 90 
Elmtion: 1101.03 It MSL 
Depth: 2.20 ft 
Oiachorge: 2840.00 cfs 
Energy Grodisnt: 0.007 ft/lt 
Froude Number: 0.3187 
Flow Regimc Subcriticol 
Flow Area: 1059.56 tq ft 
Avaoge Velocity. 2.69 ft/s 
Moxhum Velocity. 2.82 it/% 
Composite n: 0.0635 
H)drodic Rodiur 1.55 ft 
Wetted Perimeter: 685.66 ft 
Wetted TOP Width: 633.63 It 
Mticol Slope: 0.0716 ft/ft 
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ZONE A - DELINEATION OF WATERSHED 'PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TZN-R5W-S33E-90 



Normal Depth Results 

Cross-Section: 1 w 
Elemtion: 1105.59 ft MSL 
Depth: 3.85 ft 
Discharge: 2840.00 cfs 
Energy Qodient: 0.007 ft/ft 
Froude Number: 0.3436 
Flow Regime: Svbcriticoi 
Flow Areo: 742.93 sq ft 
Average Velocity: 3.81 ft/s 
Moximum Velocity 3.91 ft/s 
Composite n: 0.0605 
Hydraulic Radius: 2.44 ft 
Wetted Pnimcter: 304.45 ft 
Wetted Top Width: 304.32 ft 
Critic01 Slope: 0.0622 ft/ft I 

5 
4: ZONE A - DELINEATION OF WATERSHED "PP" -1 Entellus 

Z 
2 
I 
I 

!2 
Y - .- 

LUKE WASH FCD 99-03 
FIGURE E2 - WASH: T2N-R5W-S33E-100 



Narmol Depth Results 

Cross-Section: 110 
Elewtion: 1111.24 ft MSL 
Depth: 2.24 ft 
Discharge: 2840.00 cfs 
Energy Gradient: 0.007 ft/ft 
Froude Number: 0.3724 
Flow Regime: Subcriticol 
Flow Areo: 898.21 sq ft 
Average Velocity. 3.14 ft/s 
Maximum Velocity: 3.39 ft/s 
Composite n: 0.052 
Hydmulic Radius: 1.48 ft 
Wetted Pnimcter: 607.53 ft 
Wetted Tap Width: 607.51 ft 
Critic01 Slope: 0.0521 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S33E-110 9 EntellusN 
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ii Normol Depth Results - 
0 
0 Cross-Section: 120 

Elamtion: 1114.66 ft MSL 

!? Depth: 1.94 ft 
? Discharge: 2840.00 cfs 

f Energy Gradient: 
K 0.007 ft/ft 
I Frwde Number: 0.3675 
Z 0 0  

Fiow Regime: Subcriticol 
s 
C 120 

Flow Area: 977.23 sq ft 

g Average Velocity. 2.92 ft/s 
U) Maximum Velocity. 3.04 ft/s 
I 

X 
I 

Composite n: 0.0488 

w Hydraulic Radius: 1.22 ft 
D 
0 

Wetted Perimeter: 798.56 ft 
V) Wetted Top Width: 798.53 ft 
I z Critic01 Slope: 0.0513 ft/ft 

4: 2 ZONE A - DELINEATION OF WATERSHED "PP" 
2 
I 
I 
v) LUKE WASH FCD 99-03 
3 
c: - FIGURE E2 - WASH: T2N-R5W-S33E-120 
h 4 E n * d l ~ ~ ~  





Nwmol Oepth Results 

Cron-Section: 140 
Elewtion: 1122.97 f t  MSL 
Depth: 2.97 f t  
Oiachorgr 2550.W cfs 
Energy Gradient: 0.0043 f l / f l  
Frauds Nvmbac 0.2344 
flow Repimr Svbcrlticol 
ROW Arm: 1112.11 s q f t  
Average Velocity 2.28 ft/a 
Maximum Velocity 2 4 7  ft/s 
Compmite n: 0,0606 
Hydroullc Radius 1.59 f l  
Welted Perimeter: 697.93 i t  
Welted Top Width: 697.88 f t  
critical nope: 0.085 rt/ft 

7 ZONE A - DELINEATION OF WATERSHED "PP" 
Z 
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LUKE WASH FCD 99-03 ' FIGURE E2 - WASH: T2N-R5W-S33E-140 .. 
D - .- 



Nwmal Depth Resuits 

Crosa-Section: 150 
Elmtion: 1126.17 ft MSL 
Oepth: 2.78 f t  
Olschorgs: 2550.W c b  
Energy Gradient: 0.0043 ft/ft 
Frwde Number: 0.2679 
Flow Regime: Subcritical 
Flow Area: 1006.69 sq ft 
Average Vdoclty. 2.52 ft/s 
Moximum Velocity. 2.60 ft/s 
Canposita n: 0.0591 
Hydraulic Rodivr 1.87 11 
Wetted Pcrimetn: 537.19 I t  
Wetted Top Width: 537.12 ft 
Critical Sopa: 0.0603 ft/ft 
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ZONE A - DELlNEATlON OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S33E-150 9 Entellus 



Normal Depth Rasults 

Crass-Scctia: 160 
Elevation: 1129.81 ft MSL 
Depth: 3.35 f t  
Discharge: 2310.00 efa 
Enagy Gradient: 0.0043 ft/n 
Fmude Number: 0.2531 
flow Regime: Subcritic01 
flow Area: 879.00 tq ft 
Average Velocity 2.63 ft/s 
Maximum Velocity: 2.78 it/* 
Composite n: 0.0621 
Hydraulic Rodiur 2.09 ft 
Wetted Per;metcc 420.11 it 
Wetted Top Wdth: 420.04 it 
Criticd Slops 0.07 ft/ft 

% 
ZONE A - DELINEATION OF WATERSHED "PPn 5 
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5 LUKE WASH FCD 99-03 
FIGURE E2  - WASH: T2N-R5W-S33E-160 .. 



Normal Depth Results 

Cross-Section: 170 
Elevation: 1141.00 ft MSL 
Depth: 2.55 ft 
Discharge: 2310.00 cfs 
Energy Gradient: 0.0043 ft/ft 
Frwde Number: 0.2828 
Flow Regime: Subcritical 
Flow Area: 901.90 sq ft 
Average Velocity. 2.57 ft/r 
Maximum Velocity. 2.64 ft/r 
Composite n: 0.0589 
Hydraulic Radius: 1.93 ft 
Wetted Perimeter: 468.03 ft 
Wetted Top Width: 467.97 ft 
Critic01 Slope: 0.0535 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R5W-S33E-170 # Entellusm 



Normoi Depth Resuits 

Cross-Section: 180 
Elavotion: 1143.82 ft MSL 
Depth: 2.09 ft 
Discharge: 2310.00 cfs 
Energy Gradient: 0.0043 ft/ft 
Froude Number: 0.3233 
Flow Repime: Svbcriticol 
Flow Areo: 871.16 sqf t  
Average Velocity: 2.66 ft/s 
Maximum Velocity: 2.91 ft/s 
Composite n: 0.0521 
Hydraulic Radius: 1.66 ft 
Wetted Perimeter: 526.33 ft 
Wetted Top Width: 526.29 ft 
Criticoi Slope: 0.0421 ft/ft 

9: 2 ZONE A - DELINEATION OF WATERSHED "PP" 
2 
h LUKE WASH FCD 99-03 s 
ii - FIGURE E2 - WASH: T2N-R5W-S33E-180 



Normal Depth Results 

Cross-Section: 190 
Elevation: 1156.87 ft MSL 
Depth: 2.01 ft 
Discharge: 2310.00 c b  
Energy Gradient: 0.0043 ft/ft 
Frovde Number: 0.31 79 
Flow Regime: Subcritical 
Flow Area: 903.94 99 ft 
Awrage Velocity: 2.56 ft/s 
Maximum Velocity: 2.75 ft/s 
Composite n: 0.0535 
Hydraulic Rodius: 1.64 ft 
Wetted Psimctec 551.58 ft 
Wetted Top Wldth: 551.34 ft 
Critical Slope: 0.0431 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-533E-190 # Entellusw 



Normal Oepth Results 

Cross-Section: 230 
Elemtion: 1158.59 f t  WSL 
Depth: 1.59 f t  
Oi~chorge: 2310.00 cfs 
Energy Grodimt: 0.0043 ft/ft 
Froude Number: 0.3213 
Flow Regime: Subcriticol 
Flow Areo: 1003.66 sq f l  
Awmge Velocity. 2.31 ft/s 
Moxirnurn Velocity. 2.49 ft/s 
Composite n: 0.0542 
Hydraulic Rodius: 1.42 ft 
Wetted Perimeter: 705.15 ft 
Wetted Top Width: 705.12 f t  
Criticol Slope: 0.0424 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: TZN-R5W-S33E-230 4 EntellusN 



Normol Depth Results 

Cross-Section: 240 
Elevation: 1159.43 ft MSL 
Depth: 1.73 ft 
Discharge: 2310.00 cfs 
Energy Gradient: 0.0043 ft/ft 
Froude Number: 0.2921 
Flow Regime: Subcriticol 
Flow Arao: 1058.89 s q f t  
Averoge Velocity 2 18 ft/s 
Moximurn Velocity: 2.41 ft/s 
Composite n: 0.0598 
Hydraulic Radius: 1.52 ft 
Wetted Perimeter: 698.59 ft 
Wetted Tap Width: 698.55 ft 
Critical Slope: 0.0517 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S33E-240 @ Entellus 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S33E-250 ,@ EntellusN 
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0 
0 Cross-Section: 260 

Elewtion: - 1177.20 ft MSL 

1 260 
Depth: 2.66 ft 

9 Discharge: 2310.00 cfs z 
P Energy Grodient: 0.0043 ft/ft 
I Froude Number: 0.3193 

$ Flow Regime: Subcriticd 
F Flow Areo: 782.43 sq ft 

i Average Velocity 2.94 ft/s 
Maximum Velocity 3.09 ft/s 

I 
X 

I 
Composite n: 0 0537 

w Hydraulic Radius: 1.79 ft 
"I 
"I Wetted Perimeter: 436.06 ft 
V) Wetted Top Width: 436.01 ft 

Critic01 Slope: 
Y) 0.0509 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" Z 
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A LUKE WASH FCD 99-03 
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FIGURE E 2  - WASH: T2N-R5W-S33E-260 EntellusN 







'1 FIGURE E2  - WASH: T2N-R5W-S33E-290 
ii - 

Norm01 Depth Results 

Cross-Section: 
Elewtion: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Areo: 
Average Velocity 
Maximum Velocity 
Composite n: 
Hydroviic Radius: 
Wetted Perimeter: 
Wetted Top Mdth: 
Critical Slope: 

f t  MSL 
1: 
CfS 
ft/ft 
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Nwmol Depth Results 

Cross-Section: 300 
Elemtion: 1189.66 ft MSL 
Depth: 1.82 ft 
Discharge: 1700.00 c b  
Energy Gradient: 0.0043 ft/ft 
Frwde Number: 0.2584 
Flow Regime: Subcritical 
Flow Area: 859.61 sq ft 
Average Velocity 1.98 ft/s 

1188--- --- - Maximum Velocity 2.02 ft/s 
Compwite n: 0.0639 

11 87, Hydrouiic Radius: 1.48 
o+ w 2 i ~  4 + w  6+oo 8 + w  ~ O + W  12+00 l 4 i 0 0  16i00 1 8 : ~  20400 

ft 

22+W Wetted Perimeter: 582.75 ft 

300 Wetted Top Width: 582.71 ft 

- Critical Slope: 0.0641 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S33E-300 Entellus 
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Normal Depth Results 

Cross-Section: 31 0 
Eleration: 1191.13 ft MSL 
Depth: 3.74 f t  
Discharge: 1700.00 cfs 
Energy Gradient: 0.0043 ft/ft 
Frwde Number: 0.198 
Flow Regime: Subcritical 
Flow Areo: 782.70 sq ft 
Awroge Velocity: 2.17 ft/s 
Moximum Velocity: 2.18 ft/r 
Composite n: 

31 0 
0.0695 

Hydraulic Radius: 1.9 ft 
Wetted Perimeter: 412.00 f t  
Wetted Top Width: 411.93 ft 
Critical Slope: 0.1112 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 

Ln LUKE WASH FCD 99-03 s 
m - FIGURE E2 - WASH: T2N-R5W-S33E-310 
i; 
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Nofmal Depth Results 

Cross-Section: Elewtion: 330 
1196.58 ft MSL 

Depth: 2.88 ft 
Discharge: 1700.W cfs 
Energy Gradient: 0.0043 ft/ft 
Frwde Number: 0.2611 
Flow Regime: Subcritical 
Flow Areo: 676.72 tq ft 
Average Velocity: 2.53 ft/s 
Moxirnum Velocity: 2.53 ft/s 
Composite n: 0.05 
Hydraulic Radius: 1.47 ft 
Wetted Perimeter: 459.89 ft 
Wetted Top Width: 459.85 ft 
Critic01 Slope: 0.0622 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PPrr 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S33E-330 4 Entellus 



Normal Depth Results 

Cross-Section: 340 
Elevation: H98.53 ft MSL 
Depth: 2.56 ft 
Discharge: 1700.00 cfs 
Energy Gradient: 0.0043 ft/ft 
Froude Number: 0.2878 
Flow Regime: Subcritical 
Flow Areo: 651.31 sq ft 
Average Velocity 2.60 ft/s 
Maximum Velocity. 2.60 ft/s 
Composite n: 0.05 
Hydraulic Rodius: 1.54 ft 
Wetted Perimeter: 424.02 ft 
Wetted Top Width: 423.98 ft 
Critical Slope: 0.0522 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S33E-340 



Nwrnoi Depth Results 

Cross-Section: 350 
Elewtion: 1203.00 I t  MSL 
Depth: 2.21 I t  
Discharge: 1700.W cfs 
Energy Grodient: 0.0043 ft/ft 
Frarde Number: 0.3227 

LUKE WASH FCD 99-03 



i z 360 

7 ZONE A - DELINEATION OF WATERSHED TPP" Z 
2 
I z LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S33E-360 c' = 

Normal Depth Rcrulta 

Crass-Section: 360 
flawtion: 1216.12 ft MSL 
Depth: 2 2 6  ft 
Discharge 1700.00 C ~ S  

Energy Gradlent: 0.0043 ft/ft 
Frovds Number: 0.2542 
flow Regime: Subcritical 
f low Area: 784.33 rq ft 
Avarage Velocity 2.16 ft/s 
Maximum Veloclty 2.23 ft/n 
Composite n: 0.0654 
Hvdmulic Radius: 1.71 ft 
witted Perimeter: 457.57 it  
Wetted Top Wdth: 457.50 ft 
Criticd Slops: 0 . ~ 8 4  fl/ft 
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a3 Elewtion: 1235.21 f t  MSL 
1 Depth: 2.97 f t  
9 Discharge 1140.00 cfs s 
P Energy Crodient: 0.0043 ft/ft 
I Froude Number: 

E 
F 

i 
I 

X 
I 

W 
"I a 
& 

Z 
2 
I 
r 

ii - 
i; 

380 
0.2246 

Flow Regime: Subcritical 
Flow Areo: 519.49 sq ft 
Average Velocity: 2.20 ft/s 
Moximum Velocity. 2.82 ft/s 
Composite n: 0.0597 
Hflroulic Rodius: 1.48 f t  
Wetted Perimeter: 350.35 f t  
Wetted Top Width: 350.29 f t  
Critical Slope: 0.0906 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S33E-380 ,@ Entellusm 



Normoi Oepth Results 

Cross-Section: 390 
Elemtion: 1240.52 f t  MSL 
Depth: 1.98 f t  

00 Oischorgr 890.00 cfs 

390 Energy Gradient: 0.0043 ft/ft Frwde Number: 0.2315 
Flow Regime: Subcriticol 
Flow Area: 481.28 sq ft 
Average Velocity 1.86 ft/s 
Moximum Velocity 2.28 ft/s 
Composite n: 0.06 
Hydraulic Rodius: 1.19 f t  
Wetted Perimeter: 403.57 f t  
Wetted Top Width: 403.53 f t  
Criticoi Slope: 0.0819 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" Z 
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LUKE WASH FCD 99-03 
FIGURE E2 - WASH: T2N-R5W-S33E-390 



Nwrnol Depth Results 

Cross-Section: 400 
Elewtion: 1244.48 ft MSL 
Deplh: 3.12 ft 
Discharge: 890.00 cfs 
Energy Gradient: 0.0043 ft/ft 
Frwde Number: 0.2059 
Flow Regime: Svbcriticol 
Flow Areo: 431.39 aq ft 
Awrage Velocity: 2.06 ft/s 
Moximum Velocity 2.06 ft/s 
Composite n: 0.0644 
Hydrouiic Radius: 1.56 ft 
Wetted Perimeter: 276.78 ft 
Wetted Top Width: 276.70 ft 
Critical Slope: 0.1038 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" Z 
2 
I 
z In LUKE WASH FCD 99-03 ' FIGURE E 2  - WASH: T2N-R5W-S33E-400 
ii - .- 



Normal Depth Results 

Cross-Section: 410 
Elewtion: 1248.06 ft MSL 
Depth: 3.76 ft 
Discharge: 890.00 cfs 
Enrgy Gradient: 0.0043 11/11 
Froude Number: 0.209 
Flow Regime: Subcriticol 
Flow Area: 386.95 sq ft 
Awroge Velocity. 2.31 ft/s 
Maximum Velocity. 2.31 ft/s 
Composite n: 0.0648 
Hydrovlic Radius: 1.89 ft 
Wetted Perimeter: 204.63 ft 
Wetted Top Width: 204.47 ft 
Critical Slope: 0.0982 ft/ft 

0 e 
W 
2 
a - 
0 
n 

Z 
9 
P 
K 
I 

F 

i I 
X 
I 

W 
"l 
R 
'A 

C 
10 

9: 
5 + 
I 
r 
'A 

a - .- 

1246- 

1245.- 

1244. 
O+W 2+00 4400 6+00 8+00 10+00 12+00 14+00 

41 0 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S33E-410 
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71 I 
,.. LUKE WASH FCD 99-03 $ 1  u FIGURE E 2  - WASH: T2N-R5W-S33E-420 - 

Normd Deoth Results 

Qoss-Section: 
Elevation: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Areo: 
Average Velocity: 
Maximum Velocity: 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 

1251.00 ft MSL 
3.16 ft 
890.00 C h  
0.0043 ft/ft 



Normal Depth Results 

Cross-Section: 430 
Elemtion: 1256.24 ft MSL 
Depth: 2.25 ft 
Discharge: 890.00 cfs 
Energy Gradient: 0.0043 ft/ft 
Froude Number: 0.221 
Flow Regime: Subcriticol 
Flow Areo: 473.19 oqft 
Average Velocity 1.87 ft/s 
Maximum Velocity 1.98 ft/s 
Composite n: 0.0569 
Hflroulic Rodius: 1.07 ft 
Wetted Perimeter: 440.44 ft 
Wetted Top Width: 440.42 ft 
Critical Slope: 0.0961 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R5W-S33E-430 ,@ Entellusn 



0 s 
$ 
Y - 
D 
a 

0) 
% 

9 
z 
I 

Z c + 
i4 
I 
x 
I 

W 

3 
& 

Z r 
I 
I: 
v) 

Y - 
i; 

Normal Depth Results 

Cross-Section: 440 
Ela~tion: 1258.36 ft MSL 
Depth: 1.36 ft 
Discharge: 780.00 cfs 
Energy Gradient: 0.0043 ft/ft 
Frwde Number: 0.225 
Flow Regime: Subcritical 
Flow Area: 524.10 s q f t  
Average Velocity: 1.48 ft/s 
Maximum Velocity 1.52 ft/s 
Composite n: 0.0571 
Hydraulic Radius: 0.8 ft 
Wetted Perimeter: 652.74 It 
Wetted Top Width: 652.72 ft 
Criticd Slope. 0.0663 R/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R5W-S33E-440 



Normoi Oepth Results 

Cross-Section: 450 
Elemtion: 1264.24 ft MSL 
Depth: 2.04 ft 
Discharge: 430.00 cfs 
Energy Gradient: 0.0043 ft/ft 
Froude Number: 0.2275 
Flow Regime: Subcriticol 
Flow Areo: 233.28 sq I t  
Average Velocity: 1.85 ft/s 
Moximum Velocity. 2.20 ft/s 
Composite n: 0.0557 
Hydraulic Radius: 1.02 ft 
Wetted Perimeter: 228.78 ft 
Wetted Top Width: 228.74 ft 
Cliticoi Slope: 0.08g4 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S33E-450 
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Normal Depth Results 

Cross-Section: 460 
Elevation: 1274.08 f t  MSL 
Depth: 2.42 f t  
Discharge: 430.00 cfs 
Energy Grodient: 0.0043 ft/ft 
Froude Number: 0.2163 
Flow Regime: Subcriticol 
Flow Areo: 225.29 rq f t  
Averoge Velocity: 1.91 ft/r 
Maximum Velocity 1.96 ft/s 
Composite n: 0.0606 
Hydraulic Radius: 1.21 f t  
Wetted Pwirnctcr: 186.36 f t  
Wetted Top Width: 186.30 f t  
Critical Slope: 0.0999 f t / f t  

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T2N-R5W-S33E-460 9 E I I ~ ~ ~ s  
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v) LUKE WASH FCD 99-03 a 
a - .- FIGURE E2 - WASH: T2N-R5W-S33E-470 

Normal Depth Results 

Cross-Section: 470 
Elemtion: 1275.60 ft MSL 
Depth: 
Dirchorge: 
Energy Gradient: 
Frwde Number: 
Flow Regime: 
Flow Area: 
Average Velocity. 
Maximum Velocity: 
Composite n: 
Hydraulic Rodius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 
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Cross-Section: 
Elmtion: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: . 
Flow Regime: 
Flow Area: 
Average Velocity: 
Maximum Velocity. 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Mdth: 
Critical Slope: Note: X-section not used for delineation 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-533W-10 
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$ 1  FIGURE E2 - WASH: T2N-R5W-S33W-20 
M - .- 

I 
X 

i 
r) 

2 
& 
Y) 

Norm01 Depth Results 

Note: X-section not used for delineation 

Cross-Section: 
Elemtion: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Area: 
AveroQe Velocity: 
Moximum Velocity: 
Composite n: 
Hydraulic Rodius: 
Wetted Perimeter: 
Wetted Top Width: 
Critied Slope: 

":ONE 2 A - DELINEATION OF WATERSHED "PP" 
c' 
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r ,,, LUKE WASH FCD 99-03 
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20 
1090.06 f t  MSL 
1.05 f t  
560.00 cfs 
0.008 ft/ft 
0.2943 
Subcritic01 
326.61 sq ft 
1.75 ft/s 
1.77 ft/s 
0.056 
0.63 f t  
518.08 ft 
518.07 f t  
0.0888 ft/ft 



Nwmd Depth Results 

Crash-Sectton: 30 
Oowtlon: I W L W  
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flow Regime: SubcrtUcol 
now h a :  237.70 

3 0 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T2N-R5W-S33W-30 

A m g s  Vdoclty 2.234 
Maxtmum Vdooityl 237  
Composite n: 0.0664 
Hydmullc Radluk 1.26 
M a d  Pdmetor: 188.67 
Wetted Top Wldth: 188.56 
Crlticd Slope: 0.0751 -I 

Entellus 





Normol Oepth Results 

Cross-Section: 50 
Elevation: 1100.66 ft MSL 
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7 ZONE A - DELINEATION OF WATERSHED "PP" z r 
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r tn LUKE WASH FCD 99-03 
3 
8 FIGURE E2 - WASH: T2N-R5W-S33W-50 

Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Area: 
Average Velocity 
Maximum Velocity. 
Composite n: 
H,drovlic Rodius: 
Wetted Perimeter: 
Wetted Top Width: 
Critic01 Slope: 



00 

60 Norm01 Depth Results 
Crolia-Section: 60 
Elmtion: 1109.43 f t  MSL 
Depth: 1.18 f t  
Diachorge: 560.00 cfs 
Energy Crodient: 0.008 ft/ft 
Froude Number: 0.2576 
Flow Regime: Subcriticol 
Flow Area: 352.25 sq f t  
Averoge Velocity 1.60 ft/s 
Maximum Velocity 1.69 ft/s 
Composite n: 0.0598 
Hydraulic Radius: 0.6 f t  
Wetted Perimeter: 587.11 f t  
Wetted Top Width: 587.11 f t  
Critical Slope: 0.1214 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S33W-60 E ~ ~ I , ~ U S ~  



Normal Depth Results 

Cross-Section: 70 
Elevation: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Area: 
Avsroge Velocity: 
Moximum Velocity: 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Wdth: 
Critic01 Slope: 

1115.25 ft MSL 
1.57 ft 
560.00 cfs 
0.008 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S33W-70 
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80 Normal Depth Results 

Cross-Section: 80 
Elevation: 1122.05 ft MSL 
Depth: 0.99 ft 
Discharge: 560.00 c h  
Energy Gmdient: 0.008 ft/ft 
Froude Numbec 0.3036 
Flow Regime: Subcriticol 
Flow Areo: 326.99 sq ft 
Awoge Velocity: 1.69 ft/s 
Maximum Velocity: 1.85 ft/s 
Composite n: 0.0559 
Hydraulic Radius: 0.59 ft 
Wetted Perimeter: 554.80 ft 
Wetted Top Wdth: 554.79 ft 
Critical Slope: 0.0907 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S33W-80 Entellus. 
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Normal Depth Results 

Cross-Section: 90 
Elevation: 1128.28 ft MSL 
Depth: 0.88 ft 
Discharge: 560.00 cfo 
Energy Grodierlt: 0.008 ft/ft 
Frwde Number: 0.3106 
Flow Regime: Subcritical 
Flow Area: 339.56 oq ft 
Average Velocity: 1.67 ft/s 
Moxirnum Velocity: 1.79 ft/s 
Composite n: 0.0537 
Hydraulic Radius: 0.54 f t  
wetted Perimeter: 627.70 i t  
Wetted Top Wdth: 627.69 f t  
Critical Slope: 0.0831 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R5W-S33W-90 ,@ EnteUusm 



Normal Depth Results 

Cross-Section: 
Elmtion: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Areo: 
Average Velmity: 
Maximum Velocit~ 
Composite n: 
Hydraulic Rodius: 
Wetted Perimeter: 
Wetted TOD Width: 
Critical Slope: 0.1079 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T 2 N - R 5 W - S 3 3 W - 1 0 0  9 E ~ ~ U U S  



Normal Depth Resulb 

Crws-Section: 110 
Elavotion: 1139.15 ft MSL 
Depth: 0.92 ft 
Discharge: 560.00 cfr 
Energy Gradient: 0.008 ft/ft 
Froude Number: 0.2506 
Flow Regime: Subcritical 
Flow Area: 411.45 sq ft 
Average Velocity. 1.35 ft/s 
Maximum Velocity 1.58 ft/s 
Composite n: 0.0561 
Hydraulic Radius: 0.4 ft 
Wetted Perimeter: 1018.86 ft 
Wetted Top Width: 1018.86 ft 
Critical Slope: 0.14 ft/ft 
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'? ZONE A - DELINEATION OF WATERSHED "PP" Z 
2 
i, LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S33W-110 
bi 
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Normal Depth Results 

Cross-Section: 120 
Elemtion: 1149.13 ft MSL 
Depth: 1.13 ft 
Discharge: 560.00 c b  
Energy Gradient: 0.008 ft/ft 
Froude Number: 0.3262 
Flow Regime: Subcriticol 
Flow Area: 285.20 sq 11 
Average Velocity: 1.94 ft/s 
Moximvm Velocity: 2.24 ft/s 
Composite n: 0.0549 
Hydraulic Rodius: 0.67 ft 
Wetted Perimeter: 428.11 ft 
Wetted Top Width: 428.10 ft 
critic01 Slope: 0.0847 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S33W-120 E(I EntellusN 
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Cross-Section: 
Elmtion: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: . 
Flow Regime: 
Flow Area: 
Average Velocity: 
Maximum Velocity. 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Mdth: 
Critical Slope: Note: X-section not used for delineation 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-533W-10 
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Norm01 Depth Results 

Note: X-section not used for delineation 

Cross-Section: 
Elemtion: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Area: 
AveroQe Velocity: 
Moximum Velocity: 
Composite n: 
Hydraulic Rodius: 
Wetted Perimeter: 
Wetted Top Width: 
Critied Slope: 
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20 
1090.06 f t  MSL 
1.05 f t  
560.00 cfs 
0.008 ft/ft 
0.2943 
Subcritic01 
326.61 sq ft 
1.75 ft/s 
1.77 ft/s 
0.056 
0.63 f t  
518.08 ft 
518.07 f t  
0.0888 ft/ft 



Nwmd Depth Results 

Crash-Sectton: 30 
Oowtlon: I W L W  
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flow Regime: SubcrtUcol 
now h a :  237.70 

3 0 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T2N-R5W-S33W-30 

A m g s  Vdoclty 2.234 
Maxtmum Vdooityl 237  
Composite n: 0.0664 
Hydmullc Radluk 1.26 
M a d  Pdmetor: 188.67 
Wetted Top Wldth: 188.56 
Crlticd Slope: 0.0751 -I 

Entellus 





Normol Oepth Results 

Cross-Section: 50 
Elevation: 1100.66 ft MSL 
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8 FIGURE E2 - WASH: T2N-R5W-S33W-50 

Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Area: 
Average Velocity 
Maximum Velocity. 
Composite n: 
H,drovlic Rodius: 
Wetted Perimeter: 
Wetted Top Width: 
Critic01 Slope: 



00 

60 Norm01 Depth Results 
Crolia-Section: 60 
Elmtion: 1109.43 f t  MSL 
Depth: 1.18 f t  
Diachorge: 560.00 cfs 
Energy Crodient: 0.008 ft/ft 
Froude Number: 0.2576 
Flow Regime: Subcriticol 
Flow Area: 352.25 sq f t  
Averoge Velocity 1.60 ft/s 
Maximum Velocity 1.69 ft/s 
Composite n: 0.0598 
Hydraulic Radius: 0.6 f t  
Wetted Perimeter: 587.11 f t  
Wetted Top Width: 587.11 f t  
Critical Slope: 0.1214 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S33W-60 E ~ ~ I , ~ U S ~  



Normal Depth Results 

Cross-Section: 70 
Elevation: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Area: 
Avsroge Velocity: 
Moximum Velocity: 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Wdth: 
Critic01 Slope: 

1115.25 ft MSL 
1.57 ft 
560.00 cfs 
0.008 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S33W-70 
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80 Normal Depth Results 

Cross-Section: 80 
Elevation: 1122.05 ft MSL 
Depth: 0.99 ft 
Discharge: 560.00 c h  
Energy Gmdient: 0.008 ft/ft 
Froude Numbec 0.3036 
Flow Regime: Subcriticol 
Flow Areo: 326.99 sq ft 
Awoge Velocity: 1.69 ft/s 
Maximum Velocity: 1.85 ft/s 
Composite n: 0.0559 
Hydraulic Radius: 0.59 ft 
Wetted Perimeter: 554.80 ft 
Wetted Top Wdth: 554.79 ft 
Critical Slope: 0.0907 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S33W-80 Entellus. 



m - 
0 
a 

P 
9 z 
e 
I 

?3 

i 
I 

X 
I z 

2 
& 
10 

4: z 
2 
I 
I: 
U) ' 
m - 
i; 

Normal Depth Results 

Cross-Section: 90 
Elevation: 1128.28 ft MSL 
Depth: 0.88 ft 
Discharge: 560.00 cfo 
Energy Grodierlt: 0.008 ft/ft 
Frwde Number: 0.3106 
Flow Regime: Subcritical 
Flow Area: 339.56 oq ft 
Average Velocity: 1.67 ft/s 
Moxirnum Velocity: 1.79 ft/s 
Composite n: 0.0537 
Hydraulic Radius: 0.54 f t  
wetted Perimeter: 627.70 i t  
Wetted Top Wdth: 627.69 f t  
Critical Slope: 0.0831 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R5W-S33W-90 ,@ EnteUusm 



Normal Depth Results 

Cross-Section: 
Elmtion: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Areo: 
Average Velmity: 
Maximum Velocit~ 
Composite n: 
Hydraulic Rodius: 
Wetted Perimeter: 
Wetted TOD Width: 
Critical Slope: 0.1079 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T 2 N - R 5 W - S 3 3 W - 1 0 0  9 E ~ ~ U U S  



Normal Depth Resulb 

Crws-Section: 110 
Elavotion: 1139.15 ft MSL 
Depth: 0.92 ft 
Discharge: 560.00 cfr 
Energy Gradient: 0.008 ft/ft 
Froude Number: 0.2506 
Flow Regime: Subcritical 
Flow Area: 411.45 sq ft 
Average Velocity. 1.35 ft/s 
Maximum Velocity 1.58 ft/s 
Composite n: 0.0561 
Hydraulic Radius: 0.4 ft 
Wetted Perimeter: 1018.86 ft 
Wetted Top Width: 1018.86 ft 
Critical Slope: 0.14 ft/ft 

'? ZONE A - DELINEATION OF WATERSHED "PP" Z 
2 
i, LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S33W-110 
bi 
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Normal Depth Results 

Cross-Section: 120 
Elemtion: 1149.13 ft MSL 
Depth: 1.13 ft 
Discharge: 560.00 c b  
Energy Gradient: 0.008 ft/ft 
Froude Number: 0.3262 
Flow Regime: Subcriticol 
Flow Area: 285.20 sq 11 
Average Velocity: 1.94 ft/s 
Moximvm Velocity: 2.24 ft/s 
Composite n: 0.0549 
Hydraulic Rodius: 0.67 ft 
Wetted Perimeter: 428.11 ft 
Wetted Top Width: 428.10 ft 
critic01 Slope: 0.0847 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S33W-120 E(I EntellusN 



Normal Oepth Results 

Cross-Section: 10 
Elevation: 1124.81 ft M U  
Depth: 1.51 ft 

1124- ---ppppp 

Discharge: 530.00 cis - 
Energy Gradient: 0.W85 ft/ft 
Froude Number: 0.2393 

11 3 
20;oo 

Flow Regime: 
2+00 

Subcriticol 
4+00 6+00 8+W 10+00 12+00 14+00 Flow Areo: 317.42 sq ft 

10 Avcroge Moximurn Velocity Velocity 1.67 1.67 ft/s 
ft/s 

Composite n: 0.0698 
Hydraulic Rodius: 0.78 f t  
Wetted Perimeter: 406.65 ft 

Note: X-section not used for delineation Wetted Top Width: 406.64 ft 
Critic01 Slope: 0.1487 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S21-10 
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Normoi Depth Results 

Cross-Section: 12 
Elevation: 1140 38 ft MSL 
Depth: 1.42 ft 
Discharge: 530.00 cfs 
Energy Grodient: 0.0085 ft/ft 
Froude Number: 0.2715 
Flow Regime: Subcritical 
Flow Areo: 288.92 sq ft 
Avwge  Velocity: 1.81 ft/s 
Moximum Velocity: 1.82 ft/s 
Composite n: 0.0693 
Hydraulic Rodius: 0.87 ft 

12 
Wetted Perimeter: 333.30 ft 
Wetted Top Width: 333.27 ft 
Critical Slope: 0.1195 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R5W-S21-12 ,@ En*ellusN 
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Normal Depth Results 

M - 
D Cross-Section: 
a Elawlion: 20  1152.52 ft MSL 

g Depth: Discharge: 1.29 ft 
9 530.00 cfs 

z Energy Gradient: 0.0085 ft/ft 
K Froude Number: 
I Flow Regime: 0.3002 Subcriticol 
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Flow Area: 273.81 sq It  
Averoge Velocity 1.96 It/% 
Moximum Velocity 2.12 ft/s 
Composite n: 0.0594 
Hydraulic Radius: 0.76 I t  
Wetted Perimeter: 360.90 ft 
Wetted Top Width: 360.89 ft 
Critical Slope: 0.0955 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PPfl 

LUKE WASH FCD 99-03 
FIGURE E2 - WASH: T2N-R5W-S21-20 4 EntellusN 
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Normal Depth Results 

Cross-Section: 10 
Eiewtion: 1219.51 ft MSL 
Depth: 1.29 ft 
Discharge: 390.00 CIS 

Energy Gradient: 0.0064 ft/ft 
Froude Number: 0.2034 
Flow Regime: Subcriticoi 
Flow Area: 297.70 s q f t  
Averoge Velocity: 1.32 ft/s 
Moximum Velocity: 1.37 ft/s 
Composite n: 0.0649 
Hydraulic Radius: 0.58 ft 
Wetted Perimeter: 516.12 ft 
Wetted Top Width: 516.11 ft 

Note: X-section not used for delineation Criticol Slope: 0.1641 ft/ft - 
ZONE A - DELINEATION OF WATERSHED "PP" 

LUKE WASH FCD 99-03 
FIGURE E2 - WASH: T2N-R5W-S05€-10 9 Entellusm 



Nwmoi Depth Results 

Cross-Section: 
Elemtion: 
Depth: 
Discharge: 
Energy Grndimt: 
Frovde Number: 
Flow Regime: 
Flow Area: 
Average Velocity: 
Maximum Velacily 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Criticol Slope: 

1237.54 ft MSL 
1.34 ft 
390.00 cfs 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S05E-15 



Norm01 Depth Results 

Cross-Section: 20  
Elawtion: 1243.75 I t  MSL 
Depth: 1.88 ft 
Dixhorge: 39O.W CIS 
Energy Gradient: 0.0064 ft/ft 
Frwde Number: 0.2116 
Flow Regime: S~bcriticol 
Flow Areo: 236.89 sq ft 
Average Velocity 1.64 ft/s 
Moximum Velocity 1.64 ft/s 
Compwite n: 0.0698 
Hydraulic Radius: 0.94 I t  
Wetted Perimeter: 252.01 I t  
Wetted Top Width: 251.98 I t  
Critical Slope: 0.1444 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T2N-R5W-S05E-20 



Norm01 Depth Results 

Cross-Section: 30 
Elevation: 1248.74 f t  MSL 
Depth: 1.65 ft 
Discharge: 390.00 cfs 
Energy Gradient: 0.0064 ft/it 
Froude Number: 0.2259 
Flow Regime: Subcriticol 
Flow Areo: 237.09 sq ft 
Avemge Velocity. 1.64 ft/s 
Moximum Velocity: 1.68 ft/s 
Composite n: 0.0662 
Hydraulic Radius: 0.82 ft  
Wetted Perimeter: 287.79 f t  
Wetted Top Width: 287.77 f t  
Criticol Slope: 0.1354 11/11 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T2N-R5W-S05E-30 4 EntellusN 
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Normal Depth Results 

Cross-Section: 10 
Eiewtion: 1219.51 ft MSL 
Depth: 1.29 ft 
Discharge: 390.00 CIS 

Energy Gradient: 0.0064 ft/ft 
Froude Number: 0.2034 
Flow Regime: Subcriticoi 
Flow Area: 297.70 s q f t  
Averoge Velocity: 1.32 ft/s 
Moximum Velocity: 1.37 ft/s 
Composite n: 0.0649 
Hydraulic Radius: 0.58 ft 
Wetted Perimeter: 516.12 ft 
Wetted Top Width: 516.11 ft 

Note: X-section not used for delineation Criticol Slope: 0.1641 ft/ft - 
ZONE A - DELINEATION OF WATERSHED "PP" 

LUKE WASH FCD 99-03 
FIGURE E2 - WASH: T2N-R5W-S05€-10 Ey Entellusm 



Nwmoi Depth Results 

Cross-Section: 
Elemtion: 
Depth: 
Discharge: 
Energy Grndimt: 
Frovde Number: 
Flow Regime: 
Flow Area: 
Average Velocity: 
Maximum Velacily 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Criticol Slope: 

1237.54 ft MSL 
1.34 ft 
390.00 cfs 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S05E-15 



Norm01 Depth Results 

Cross-Section: 20  
Elawtion: 1243.75 I t  MSL 
Depth: 1.88 ft 
Dixhorge: 39O.W CIS 
Energy Gradient: 0.0064 ft/ft 
Frwde Number: 0.2116 
Flow Regime: S~bcriticol 
Flow Areo: 236.89 sq ft 
Average Velocity 1.64 ft/s 
Moximum Velocity 1.64 ft/s 
Compwite n: 0.0698 
Hydraulic Radius: 0.94 I t  
Wetted Perimeter: 252.01 I t  
Wetted Top Width: 251.98 I t  
Critical Slope: 0.1444 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T2N-R5W-S05E-20 



Norm01 Depth Results 

Cross-Section: 30 
Elevation: 1248.74 f t  MSL 
Depth: 1.65 ft 
Discharge: 390.00 cfs 
Energy Gradient: 0.0064 ft/it 
Froude Number: 0.2259 
Flow Regime: Subcriticol 
Flow Areo: 237.09 sq ft 
Avemge Velocity. 1.64 ft/s 
Moximum Velocity: 1.68 ft/s 
Composite n: 0.0662 
Hydraulic Radius: 0.82 ft  
Wetted Perimeter: 287.79 f t  
Wetted Top Width: 287.77 f t  
Criticol Slope: 0.1354 11/11 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T2N-R5W-S05E-30 4 EntellusN 
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Normal Depth Results 

Cross-Section: 10 
Eiewtion: 1219.51 ft MSL 
Depth: 1.29 ft 
Discharge: 390.00 CIS 

Energy Gradient: 0.0064 ft/ft 
Froude Number: 0.2034 
Flow Regime: Subcriticoi 
Flow Area: 297.70 s q f t  
Averoge Velocity: 1.32 ft/s 
Moximum Velocity: 1.37 ft/s 
Composite n: 0.0649 
Hydraulic Radius: 0.58 ft 
Wetted Perimeter: 516.12 ft 
Wetted Top Width: 516.11 ft 

Note: X-section not used for delineation Criticol Slope: 0.1641 ft/ft - 
ZONE A - DELINEATION OF WATERSHED "PP" 

LUKE WASH FCD 99-03 
FIGURE E2 - WASH: T2N-R5W-S05€-10 9 Entellusm 



Nwmoi Depth Results 

Cross-Section: 
Elemtion: 
Depth: 
Discharge: 
Energy Grndimt: 
Frovde Number: 
Flow Regime: 
Flow Area: 
Average Velocity: 
Maximum Velacily 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Criticol Slope: 

1237.54 ft MSL 
1.34 ft 
390.00 cfs 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S05E-15 



Norm01 Depth Results 

Cross-Section: 20  
Elawtion: 1243.75 I t  MSL 
Depth: 1.88 ft 
Dixhorge: 39O.W CIS 
Energy Gradient: 0.0064 ft/ft 
Frwde Number: 0.2116 
Flow Regime: S~bcriticol 
Flow Areo: 236.89 sq ft 
Average Velocity 1.64 ft/s 
Moximum Velocity 1.64 ft/s 
Compwite n: 0.0698 
Hydraulic Radius: 0.94 I t  
Wetted Perimeter: 252.01 I t  
Wetted Top Width: 251.98 I t  
Critical Slope: 0.1444 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T2N-R5W-S05E-20 



Norm01 Depth Results 

Cross-Section: 30 
Elevation: 1248.74 f t  MSL 
Depth: 1.65 ft 
Discharge: 390.00 cfs 
Energy Gradient: 0.0064 ft/it 
Froude Number: 0.2259 
Flow Regime: Subcriticol 
Flow Areo: 237.09 sq ft 
Avemge Velocity. 1.64 ft/s 
Moximum Velocity: 1.68 ft/s 
Composite n: 0.0662 
Hydraulic Radius: 0.82 ft  
Wetted Perimeter: 287.79 f t  
Wetted Top Width: 287.77 f t  
Criticol Slope: 0.1354 11/11 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T2N-R5W-S05E-30 4 EntellusN 



Normol Depth Results 

Cross-Section: 10 
Elemtion: 1261.03 ft MSL 
Depth: 1.03 ft 
Discharge: 560.00 cfs 
Energy Gradient: 0.0053 ft/ft 
Froude Number: 0.2071 
Flow Regime: Subcritical 
Flow Area: 470.04 sq ft 
Averoge Velocity: 1.20 ft/s 
Maximum Velocity: 1.25 ft/s 
Composite n: 0.0641 
Hydraulic Radius: 0.57 ft 
Wetted Perimeter: 826.90 ft 
Wetted Top Width: 826.89 ft 
Critical Slope: 0.1301 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T3N-R5W-S32E-l0 
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20 Norm01 Depth Resuits 

Cross-Section: 20 
Elemtion: 1263.77 ft MSL 
Depth: 1.34 ft 
Discharge: 560.00 cis 
Energy Gradient: 0.0053 ft/fl 
Frwde Number: 0.1905 
Flow Regime: Subcritic01 
Flow Areo: 447.57 sq It 
Average Velocity: 1.23 ft/s 
Maximum Veloc~ty. 1.24 it/% 
Composite n: 0.0684 
Hydraulic Radius: 0.66 ft 
Wetted Perimeter: 673.93 ft 
Wetted Top Wdth: 673.92 ft 
Critical Slope: 0.1571 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
I 
r 
ln LUKE WASH FCD 99-03 ' FIGURE E2 - WASH: T3N-R5W-S32E-20 
0 



30 
Normal Depth Results 

Cross-Section: 30 
Elewtion: 1269.81 ft MSL 
Depth: 1.34 ft 
Discharge: 560.00 cfs 
Energy Gradient: 0.0053 ft/ft 
Frwde Number: 0.2094 
Flow Regime: Subcriticd 
Flow Areo: 407.46 sq ft 
Average Velocity 1.35 ft/s 
Moximum Velocity 1.47 ft/r 
Composite n: 0.0607 
Hydraulic Rodius: 0.57 ft 
Wetted Perimeter: 712.50 ft 
Wetted Top Width: 712.49 ft 
Critic01 Slope: 0.1505 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T3N-R5W-S32E-30 ,@ Entellus 
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40 
Normal Oepth Results 

Cross-Section: 40 
Elmtion: 1274.12 ft MSL 
Depth: 1.17 ft 
Oischorqe: 560.00 c h  
Energy Gradient: 0.0053 f t p t  
Froude Number: 0.2187 
Flow Regime: Subcritical 
Flow Areo: 417.49 sq ft 
Avemge Velocity. 1.33 ft/s 
Maximum Velocity. 1.42 ft/s 
Composite n: 0.0595 
Hydraulic Radius: 0.6 ft 
Wetted Perimeter: 693.78 ft 
Wetted Top Width: 693.77 ft 
Critical Slope: 0.1181 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T3N-R5W-S32E-40 9 EntellusN 
~ 



Normal D e ~ t h  Resvlts 

Cross-Section: 50 
Elcwlion: 1278.80 ft MSL 
Depth: 1.05 f t  
Discharge: 560.00 cfs 
Energy Crodient: 0.0053 ft/ft 
Frwde Number: 0.2236 
Flow Regime: Svbcriticol 
Flow Area: 430.04 sq ft 
Awroge Velocity: 1.31 ft/s 
Moximum Velocity: 1.41 ft/s 
Composite n: 0.0596 
Hydraulic Rodius: 0.59 ft 
Wetted Perimeter: 727.14 ft 
Wetted Top Width: 727.14 ft 
Critical Slope: 0.1095 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T3N-R5W-S32E-50 @ E n k l l ~ ~  



Normal Depth Results 

Cross-Section: 
Elevation: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Area: 
Averoge Velocity: 
Moximum Velocity: 
Composite n: 
H@roulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 

1291.19 ft MSL 
1.29 ft 
560.00 cfs 
0.0053 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T3N-R5W-S32E-60 
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Nwmol Depth Results 

Cross-Section: 10 
Elevation: 1113.16 ft MSL 
Depth: 1.86 11 
Discharge: 535.00 cfs 
Energy Gradient: 0.0068 ft/ft 
Froude Number: 0.2661 
Flow Regime: Subcriticol 
Flow Areo: 260.11 sq ft 
Averoge Velocity. 2.05 ft/s 
Moximum Velocitr 2.35 ft/s 
Composite n: 0.055 
Hydraulic Radius: 0.81 ft 
Wetted Perimeter: 322.30 ft 
Wetted Top Width: 322.27 ft 

Note: X-section not used for delineation Critic01 Slope: 0.1084 rt/tt 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S28-10 9 E I I ~ ~ ~ u s ~  
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Normal Depth Results 

Cross-Section: 20 
Elemtion: 1121.14 ft MSL 
Depth: 1.34 
Discharge: 

ft . 
535.00 cfs 

Energy Gradient: 0.0068 ft/ft 
Froude Number: 0.2976 
Flow Regime: Subcritical 
Flow Area: 273.88 sq it 
Average Velocity 1.96 ft/s 
Maximum Velocitr 2.05 ft/s 
Composite n: 0.0613 
Hydraulic Radius: 0.96 ft 
Wetted Perimeter: 285.00 ft 
Wetted Top Width: 284.96 ft 
Criticoi Slope: 0.0768 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R5W-S28-20 
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Cross-Section: 30 
0 Elewtion: 1131.49 ft MSL 

Depth: 1.79 ft 
P Discharge: 535.00 cfs 
9 Energy Gradient: 0.0068 ft/ft 
f 
K 

Frwde Number: 0.2538 
I Flow Regime: Subcriticol 

5 Flow Areo: 277.79 sq ft 
F 
0 

Awroge Velocity 1.93 ft/s 
Y 
V) Moxlmum Velocity 2.28 ft/s 
I Composite n: 0.0564 
X 
I Hydrovlic Rodius: 0.69 ft 

m 
N 

Wetted Perimeter: 401.53 ft 
V) Wetted Top Width: 401.51 ft 
I Critical Slope: 

I 
5 ,  o.iwa rt/tt 

4: t ZONE A - DELINEATION OF WATERSHED "PP" r 
I 
I LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T2N-R5W-S28-30 ! % ,@ EntellusN 





Nwmol Depth Resuits 

Cross-Section: 50 
Elevation: 1143.59 i t  MSL 
Depth: 1.87 ft 
Discharge: 535.W) cfs 
Energy Gradient: 0.0068 ft/ft 
Froude Number: 0.265 
Flow Regime: Suberiticol 
Flow Area: 260.04 sq it  
Average Velocity: 2.07 ft/s 
Moximum Velocity: 2.25 ft/s 
Composite n: 0.0601 
Hydrouiic Rodius: 0.97 ft 
Wetted Perimeter: 266.86 ft 
Wetted Top Width: 266.83 ft 
Critical Slope: 0.1018 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-528-50 ,@ Entellusn 



Depth: 2.39 I t  
Disshorge: 535.00 cfs 
Energy Gradient: 0.0068 lt/ft 
Froude Number: 0.2652 
Flow Regime: Subcriticol 
Flow Areo: 230.26 sq It 

F Average Velocity. 2.31 lt/s 

ii Moximum Velocity: 2.46 ft/s 

I Composite n: 0.0624 
X 
I 

Hydraulic Rodius: 1.19 f t  
m Wetted Perimeter: 193.21 ft 
N ln Wetted Top Width: 193.15 ft 
I 
3 Critical Slope: 0.1067 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S28-60 
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2+00 4+00 6+00 8+00 10+00 Discharge: 540.00 cfs 

10 Frwde Number: 
Energy Gradient: 0.0095 ft/ft 

0.2953 
Flow Regime: S~bcriticol 
Flow Area: 260.32 sq ft 
Awroge Velocity: 2.09 ft/s 
Maximum Velocity: 2.20 ft/s 
Composite n: 0.0634 
Hydrovlic Rodius: 0.83 ft 
Wetted Perimeter: 313.92 ft 
Wetted Top Width: 313.90 ft 

Note: X-section not used for delineation Critic01 Slope: 0.1147 ft/tt 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R5W-S05W-10 ,@ EntellusN 



Normal Depth Rcadts 

Cross-Section: 20 
Elemtion: 1227.47 ft M S L  
Depth: 2.03 ft 
Oirchorgr 1220.00 c h  
Energy Gradient: 0.0095 ft/ft 
Frwde Number: 0.31 89 
now Regime: Subcriticd 
now Arso: 473.32 sq ft  
Average Vdacity. 2.58 ft/s 
Maximum Velocity 2.78 ft/s 
Composite n: 0.0578 
Hflraullc Radius: 1.02 ft 
Wetted Perimatec 465.74 ft 
Wetted Top Width: 465.71 ft 
Criticol nope: 0.0963 ft/ft 
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4 Note: X-section not used for delineation 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S05W-20 ,@En* ellus. 



8 
\ 
W 
2 
V Nwmol Depth Results - 
0 n 

r : 
E 
I 

Z 
0 

, F s + z 
8 
i 
2 
I 

Z r 
I 
I m ' u - .- 

50 Cross-Section: 30 
Elemtion: 1233.98 ft MSL 
Depth: 1.63 ft 
Discharge: 540.00 cfs 
Energy Grodient: 0.0095 ft/ft 
Frwde Number: 0.2847 
Flow Regime: Subcriticol 
Flow Areo: 261.78 sq ft 
Amogc Velocity. 2.06 ft/s 
Maximum Velocity. 2.16 ft/s 
Composite n: 0.0638 
Hydrovlic Radius: 0.82 I t  
Wetted Perimeter: 320.81 ft 
Wetted Top Width: 320.76 ft 

Note: X-section not used for delineation critic01 Slope: 0.1264 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S05W-30 9 Entellusn 



Normal Depth Results 

Cross-Section: 40 
Elewtion: 1250.84 f t  MSL 
Depth: 1.62 f t  
Discharge: 540.00 cfs 
Energy Gradient: 0.0095 ft/ft 
Froude Number: 0.2832 
Flaw Regime: Subcriticol 
Flow Areo: 264.34 sq ft 
Average Velocity 2.02 ft/s 
Maximum Velocity 2.52 ft/$ 
Composite n: 0.0602 
Hydraulic Rodius: 0.71 f t  
Wetted Perimeter: 373.75 f t  
Wetted Top Width: 373.71 f t  
Critical Slope: 0.1351 ft/ft I 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: TZN-R5W-S05W-40 



Normal Depth Results 

Cross-Section: 50 
Elewtion: 1259.13 ft MSL 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Areo: 
Average Velocity 
Moximum Velocity: 
Composite n: 
Hydraulic Rodius: 
Wetted Perimeter: 
Wetted Top Wdth: 
Critic01 Slope: 

9: 2 r 
I 
r 

2 
ii - .- 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T2N-R5W-S05W-50 9 Entellus 
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I LUKE WASH FCD 99-03 ' FIGURE E2 - WASH: T2N-R5W-S27S-10 ii - .- 

Normal Depth Results 

Croso-Section: 10 
Elevation: 1066.33 f t  MSL 
Depth: 2.09 ft 
Oischorge: 1600.00 cfs 
Energy Gradient: 0.0067 ft/ft 
Froudc Number: 0.2583 
Flow Regime: Subcriticol 
Flow Area: 756.15 s q f t  
Avcroge Velocity: 2.11 ft/s 
Moximum Velocity. 2.20 ft/s 
Composite n: 0.0621 
Hydraulic Rodius: 1.1 ft 
Wetted Perimeter: 686.24 ft 
Wetted Top Width: 686.22 ft 
Critical Slope: 0.1027 ft/ft 



$ 1  ii FIGURE E 2  - WASH: T2N-R5W-S27S-20 
- .- 

Normol Oepth Results 

Cross-Section: 20 
Elevation: 1071.30 ft MSL 
Oepth: 1.35 ft 
Discharge: 1600.00 cfs 
Energy Gradient: 0.0C67 ft/ft 
Froude Number: 0.3122 
Flow Regime: Subcriticol 
Flow Areo: 776.35 sq ft 
Average Velocity: 2.05 ft/s 
Maximum Velocity: 2.09 ft/s 
Composite n: 0.0626 
Hydraulic Radius: 1.08 ft 
Wetted Perimeter: 720.26 ft 
Wetted Top wdth: 720.24 ft 
Critical Slope 0.0696 ft/ft 



Normal Depth Results 

Cross-Section: 30 
Elewtion: 1081.36 ft MSL 
Depth: 1.63 ft 
Oischorge: 1600.00 cfs 
Energy Gradient: 0.0067 ft/ft 
Frauds Number: 0.2386 
Flow Regime: Subctiticol 
Flow Areo: 926.82 oq ft 
Average Velocity. 1.75 ft/s 
Moxirnum Velocity. 2.31 ft/s 
Composite n: 0.0608 
Hydraulic Radius: 0.68 ft 
Wetted Perimeter: 1366.28 ft 
Wetted Top Width: 1366.23 ft 
Critic01 Slope: 0.1463 ft/ft 



Normd Depth Results 

Cross-Section: 40 
Elevation: 1087.39 ft MSL 
Depth: 3.35 ft 
Discharge: 1600.00 c b  
Energy Gradient: 0.0067 ft/ft 
Froude Number: 0.1994 
Flow Regime: Subcriticol 
now Area: 773.40 sq ft 
Averoge Velocit~ 2.09 ft/s 
Maximum Velocity: 2.39 ft/s 
Composite n: 0.0576 
Hydraulic Radius: 0.73 ft 
Wetted Perimeter: 1056.36 ft 
Wetted Top Width: 1056.28 ft 
Critic01 Slope: 0.2444 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S27S-40 @ EntellusN 
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Norm01 Depth Results 

Cross-Section: 50 
Elevation: 1094.66 ft MSL 
Depth: 2.29 ft 
Discharge: 1600.00 c b  
Energy Dodient: 0.0067 ft/ft 
Froudc Number: 0.2826 
Flow Regime: Subcriticol 
Flow Area: 660.01 sq ft 
Awroge Velocity: 2.43 ft/s 
Maximum Velocity. 2.53 ft/s 
Composite n: 0.0647 
Hydraulic Radius: 1.38 I t  
Wetted Perimeter: 478.48 I t  
Wetted Top Width: 478.45 I t  

Note: X-section not used for delineation critical slope 0.0904 tt/tt 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S27S-50 Entellusm 



Norm01 Depth Results 

Cross-Section: 60 
Elevation: 1110.40 ft MSL 
Depth: 2.06 ft 
Discharge: 890.00 c b  
Energy Gradient: 0.0067 ft/ft 
Froude Number: 0.3042 
Flow Regime: Subcriticol 
Flow Areo: 359.53 sq ft 
Average Velocity: 2.46 ft/s 
Maximum Velocity 2.55 ft/s 
Composite n: 0.0613 
Hydraulic Rodius: 1.35 ft 
Wetted Perimeter: 266.91 ft 
Wetted Top Width: 266.86 ft 
Critic01 Slope 0.0755 ft/ft 
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Note: X-section not used for delineation 

ZONE A - DELINEATION OF WATERSHED "PP" 
I 
s LUKE WASH FCD 99-03 ' FIGURE E2 - WASH: T2N-R5W-S27S-60 ii = 



$ 1  M FIGURE E2 - WASH: T2N-R5W-5275-70 - .- 
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Normal Depth Results 

Cross-Section: 70 
Elewtion: 1113.09 ft MSL 
Depth: 2.87 ft 
Discharge: 890.00 cfs 
Energy Grodimt: 0.0067 ft/ft 
Froude Number: 0.2763 
Flow Regime: Subcritical 
Flow Area: 334.95 sq ft 
Averogc Velocity: 2.67 ft/s 
Moximum Velocity: 2.67 ft/s 
Composite n: 0.0694 
Hydraulic Radius: 1.85 ft 
Wetted Perimeter: 181.22 ft 
Wetted Top Width: 181.10 ft 
Critic01 Slope: 0.0886 ft/ft Note: X-section not used for delineation 
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Normal Depth Results 

Cross-Section: 80 
Elewtion: 1131.76 ft MSL 
Depth: 
Discharge: 
Energy Grodien t: 
Froude Number: 
Flow Regime: 
Flow Areo: 
Averoge Velocitr 
Maximum Velocity 
Composite n: 
Hydraulic Rodius: 
Wetted Perimeter: 
Wetted Top Wdth: 
Critical Slope: 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S27S-80 
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Normal Depth Results 

Cross-Section: 90 
Elewtion: 1137.44 ft MSL 
Deptk: 3.05 ft 
Discharge: 890.00 cfs 
Energy Gradient: 0.0067 ft/ft 
Froudc Number: 0.268 
Flow Regime: Subcriticd 
Flow Area: 335.13 s q f t  
Average Velocity 2.67 ft/s 
Maximum Velocity 2.93 ft/s 
Composite n: 0.0602 
Hydraulic Rodius: 1.37 ft 
Wetted Perimeter: 244.75 ft 
Wetted Top Width: 244.52 ft 
Critical Siopc: 0.1056 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

"IGURE E2 - WASH: T2N-R5W-S27S-90 9 Entellusm 





ZONE A - DELINEATION OF WATERSHED "PPn 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S27N-20 

Nomol Ospth Rslurtts 

Don-Section: 
Elewtion: 
Depth: 
Dixhmgc: 
Energy Gradient: 
Froude Nurnba: 
Flow Regime: 
Flow Areo: 
Avnoge Velocity: 
Maximum Velocity: 
Composite n: 
Hydraulic Rodiua: 
Wetted Perimeter: 
Wetted Top Wldth: 
Critic01 Slope: 

- 
110 
1071.32 11 MSL 
1.62 I t  
1600.00 cfr 
0.0057 ft/ft 
0.3001 
Subcritical 
737.43 ,q I t  
2.15 ft/s 
2.64 it/% 
0.0616 
1.11 f t  
664.31 f t  
664.28 f t  
0.0778 ft/ft 



Norm01 Depth Results 

Cron-Section: 120 
Elcwtiwr: 1094.84 ft MSL 
Depth: 2.22 
Dischorgc: 1600.00 
Energy Gradient: 0.0067 
Frwde Number: 0.2554 
Flow Regime: Subcrltleal 
Flow Arso: 741.76 
Arsroge V ~ D E ~ ~ F  2.16 
Moximum Velaeity 2.47 
Composite n: 0.0569 
Hydrwlic Radius: 0.93 
Wetted Perimeter: 798.34 
Wetted Top Width: 79831 
Criticol Slope: 0.1147 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S27N-50 



CI C Note: X-section not used for delineation 

Normal Depth Results 

Ccoos-Section: 130 - - 

Elemtion: 1097.11 I t  MSL 
Depth: 2.34 I t  
Discharge: 1600.00 cfs 
Energy Gradient: 0.0067 ft/ft 
Fraude Number: 0.2721 
Flow Regime: Subcriticol 
Flow Areo: 677.31 sq I t  
Average Velocity: 2.38 ft/s 
Maximum Velocity: 2.73 It/* 
Composite n: 0.0567 
Hydraulic Radius: 0.9 ft 
Wetted Perimeter: 751.38 ft 
Wetted Top Width: 751.35 I t  
Critical Slope 0.1256 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S27N-130 



Normal Depth Rsauitt 

Cron-Section: 140 
Elevation: 1101.45 ft MSL 
Dmth: 4.65 ft - - .. .. 
Dimhorge: lECO.00 cfr 
Energy Gradimt: 0.0067 ft/ft 
=.-..A- N",,,w. 0.2417 

140 

No te :  X-sec t ion  n o t  u s e d  f o r  del ineat ion 

, ,....- , 
F t a  Raglme: 
Flow Area: 
Average Velocity: 
Maximum Velocity: 
Composite n: 
Hydrau!ic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 

Subcrltlcol 
540.86 sq ft 
2.95 ft/t 
3.02 ft/s 
0.063 
1.72 ft 
313.98 ft 
313.18 ft 
0.1299 ft/ft 
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LUKE WASH FCD 99-03 
3 .. FIGURE E2 - WASH: T2N-R5W-S27N-140 Entellus 





Normal Oepth Results 

Cross-Section: 160 
Elemtion: 1106.17 ft MSL 
Depth: 3.55 ft 
Oischorge: 1130.00 cfs 
Energy Gradient: 0.0067 ft/ft 
Froudc Number: 0.2749 
Flow Regime: Subcriticol 
Fiow Area: 384.80 sq ft 
Averoge Velocity: 2.95 ft/s 
Maximum Velocity: 3.26 ft/s 
Composite n: 0.0582 
Hydraulic Radius: 1.51 ft 
Wetted Perimeter: 254.31 ft 
Wetted Tap Width: 254.06 ft 
Critical Slope: 0.1005 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T2N-R5W-S27N-160 



Normal Depth Results 

Cross-Section: 170 
Elewtion: 1108.70 f t  MSL 
Depth: 2.50 f t  
Diochorge: 640.00 cfa 
Energy Gradient: 0.0067 ft/ft 
Froude Number: 0.2839 
Flow Regime: Subcriticol 
Flow Areo: 251.54 rq ft 
Awrage Velocity: 2.53 It/$ 
Maximum Velocity. 2.61 ft/s 
Composite n: 0.0649 
Hydraulic Radius: 1.53 f t  
Wetted Perimeter: 164.48 f t  
Wetted Top Width: 164.37 f t  
Critical Slope: 0.0865 ft/ft 
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0 Normal Depth Results " 
O n Cross-Section: 180 

1115 Elevation: 1116.93 f t  M K  
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Flow Regime: Subcriticol 

180 
Flow Areo: 231.45 sq ft 
Average Velocity 2.75 ft/s 
Moximum Velocity 2.76 ft/s 
Composite n: 0.0691 
Hydrovlic Rodius: 1.9 f t  
Wetted Perimeter: 121.83 f t  
Wetted Top Width: 121.61 f t  
Critic01 Slope: 0.101 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R5W-S27N-180 9 EntellusN 

I I Depth: 3.43 f t  
Oischorge: 640.00 cfo 
Enargy Gradient: 0.0067 ft/ft 
Froude Number: 0.263 
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1131 
Normal Depth Results 

1130 Cross-Section: 190 
Elevation: 1129.13 i t  MSL 
Depth: 2.61 f t  

1129 Oischorge: 640.00 cfs 
Energy Gradient: 0.0067 ft/ft 

1128 Froude Number: 0.268 
Flow Regime: Subcritical 
Flow Area: 260.42 sq ft 

1127 Averoge Velocity. 2.44 ft/s 
Maximum Velocity. 2.75 ft/s 

1 1 9  Composite n: 0.0585 
00 Hydraulic Radius: 1.17 f t  

190 Wetted Perimeter: 223.04 ft 
Wetted Top Width: 222.95 ft 
Critic01 SIopc 0.1054 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
I LUKE WASH FCD 99-03 
In 
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ii - .- FIGURE E2 - WASH: T2N-R5W-S27N-190 
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Normal Oeplh Results 

Cross-Section: 200 
Elevation: 1135.96 f t  MSL 
Depth: 1.40 f t  
Discharge: 640.00 cfs 
Energy Gradient: 0.0067 ft/ft 
Frovde Number: 0.2653 
Flow Regime: Subcritic01 
Flow keo:  359.31 sq ft 
A~eroge Velocity: 1.76 ft/s 
Maximum Velocity. 1.82 ft/s 
Composite n: 0.0556 
Hydraulic Rodius: 0.68 ft 
Wetted Perimeter: 528.04 ft 
Wetted Top Width: 528.02 ft 
Critic01 Slope: 0.105 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T2N-R5W-S27N-200 9 Entellus. 



'1 FIGURE E2 - WASH: T2N-R5W-S04-10 
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Norm01 Oepth Results 

Cross-Section: 10 
Elemtion: 1200.87 f t  MSL 
Oqth: 2.27 f t  
Discharge: 870.W cfr 
Energy Gradient: 0.0088 ft/ft 
Froude Number: 0.3954 
Flow Regime: Subcritic01 
Flow Areo: 257.22 sq ft 
Averogc Velocity 3.37 ft/s 
Moximvm Velocity 3.45 ft/r 
Composite n: 0.0635 
Hydrovlic Rodius: 1.88 f t  
Wetted Perimeter: 136.52 f t  
Wetted Top Width: 136.28 f t  
Critic01 Slope: 0.0571 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 
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FIGURE E2 - WASH: T2N-R5W-S04-20 

Norm01 Depth Results 

Cross-Section: 20  
Elewtion: 1228.30 f t  MSL 
Depth: 1.42 ft  
Discharge: 870.00 cb 
Energy Grodient: 0.0088 ft/ft 
Frwde Number: 0.3433 
Flow Regime: Subcritical 
Flow Areo: 374.25 oq f t  
Average Velocity. 2.33 ft/s 
Maximum Velocity. 2.51 ft/s 
Composite n: 0.0547 
Hydraulic Rodius: 0.86 ft 
Wetted Perimeter: 432.84 ft 
Wetted Top Width: 432.80 ft 
Critical Slope: 0.075 ft/ft 



Nwmol Depth Results 

Cross-Section: 30 
Elevation: 1234.82 f t  MSL 
Depth: 2.32 f t  
Discharge: 870.00 cis 
Energy Gradient: 0.0088 ft/ft 
Frwde Number: 0.2757 
Flow Regime Subcriticol 
Flow Areo: 364.90 sq ft 
Awrage Velocity 2.38 ft/s 
Maximum Velocity 3.09 ft/s 
Compwite n: 0.0664 
Hydrovlic Radius: 1.16 ft 
Wetted Pr imcta:  314.02 ft 
Wetted Top Width: 313.96 ft 
Critical Slope: 0.1216 ft/ft 

4 
t 
0 
V) 

& 
In 

4: 2 ZONE A - DELINEATION OF WATERSHED "PP" 
2 
I 
I 
I,7 LUKE WASH FCD 99-03 
d 
ii - .- 

FIGURE E2 - WASH: T2N-R5W-S04-30 



Nwmol Depth Results 

Cross-Section: 40 
Elevation: 1248.69 f t  MSL 
Depth: 1.64 f t  
Discharge: 870.00 cfs 
Energy Gradient: 0.0088 ft/ft 
Frwde Number: 0.281 
Flow Regime: Subcritic01 
Flow Areo: 426.31 Sq ft 
A m g e  Velocity. 2.01 ft/s 
Moximum Velocity: 2.12 ft/s 
Composite n: 0.0631 
Hydraulic Radius: 0.81 f t  
Wetted Perimeter: 524.81 ft 
Wetted Top Width: 524.80 f t  
Critic01 Slope: 0.1248 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T2N-R5W-S04-40 
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Normal Depth Results 

Cross-Section: 10 
Elevation: 1281.15 ft MSL 
Depth: 1.62 ft 
Discharge: 510.00 cfs 
Energy Grodimt: 0.0087 ft/ft 
Froude Number: 0.2673 
Flow Regime: Subcriticd 
Flow Area: 264.51 sq ft 
Average Velocity: 1 9 6  ft/s 
Moximum Velocity: 1.98 ft/s 
Composite n: 0.0678 
Hydraulic Rodius: 0.9 ft 
Wetted Perimeter: 294.52 ft 
Wetted Top Width: 294 50 ft 
Critic01 Slope: 0.1244 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T3N-R5W-S28S-10 
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ii - .- FIGURE E2  - WASH: T3N-R5W-S28S-20 

Nwmol Depth Results 

Cross-Section: 20 
Elemtion: 1281.84 ft MSL 
Depth: 1.50 ft 
Discharge: 510.00 cfs 
Enagy Gradient: 0.0087 ft/ft 
Frwde Number: 0.2793 
Flow Regime: Svbcriticol 
Flow Area: 262.58 sq It 
A w o g e  Velocity: 1.94 ft/s 
Moximum Velocity: 1.95 ft/r 
Composite n: 0.0675 
Hflroulic Radius: 0.91 ft 
Wetted Perimeter: 287.86 ft 
Wetted Top Width: 287.82 ft 
Critical Slope: 0.1123 ft/ft 



Nwmol Depth Results 

Cross-Section: 30 
Elewtion: 1291.19 ft MSL 
Depth: 1.88 f t  
Discharge: 510.00 c b  
Energy Gradient: 0.0087 11/11 
Frwde Number: 0.3094 
Flow Regime: Subcriticol 
Fiow Area: 211.96 sq ft 
Average Velocitr 2.41 ft/s 
Maximum Velmity: 2.69 ft/s 
Composite n: 0.0575 
Hydraulic Rodius: 0.95 ft 
Wetted Perimeter: 223.74 ft 
Wetted Top Width: 223.70 ft 
Critical Slope: 0.097 ft/ft 
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LUKE WASH FCD 99-03 
FIGURE E 2  - WASH: T ~ N - R ~ J W - S ~ ~ S - ~ O  
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Normal Depth Results 

Cross-Section: 40 
Ela~tion: 1296.87 ft M% 
Depth: 0.94 ft 
Oixhargs: 510.00 cfs 
Enngy Gradient: 0.0087 ft/ft 
Frwde Number: 0.411 1 
Flow Regime Subcritical 
Flow Area: 226.07 sq it 
Average Velocity 2.25 ft/s 

40 Maximum Velocity. 2.38 ft/s 
Composite n: 0.0526 
Hydraulic Radius: 0.76 ft 
Wetted Perimeter: 295.92 ft 
Wetted Top Width: 295.90 ft 
Oiticol Slope: 0.0537 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T3N-R5W-S28S-40 9 EntellusN 



Normal Depth Results 

Cross-Section: 5 0  
Elmtion: 1297.68 ft MSL 
Depth: 1.75 ft 
Discharge: 510.00 cfs 
Energy Gradient: 0.0087 ft/ft 
~ r w d i  Number: 0.3088 
Flow Regime: Subcriticol 
Flow Areo: 220.36 sq ft 
Average Velocity: 2.32 ft/s 
Moximum Velocity. 2.54 ft/s 
Composite n: 0.0637 
Hydraulic Rodiua: 1.09 ft 
Wetted Perimeter: 202.22 ft 
Wetted Top Width: 202.18 ft 
Critical Slope: 0.0917 ft/ft 

9: 
z 
? 
I 
r 
u) 

Y - .- 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T3N-R5W-S28S-50 



Nwmol D e ~ t h  Results 

Cross-Section: 10 
Elemtion: 1300.96 ft MSL 
Depth: 2.24 ft  
Discharge: 5500.00 cfs 
Energy Gradient: 0.007 ft/ft 
Froude Number: 0.4014 
Flow Regime: Subcriticol 
Flow Area: 1615.40 sq ft 
Average Velocity 3.40 ft/s 
Maximum Velocity: 3.50 ft/s 
Composite n: 0.0518 
Hydrovlic Rodiua: 1.66 ft  
Wetted Perimeter: 970.37 ft 
Wetted Top Width: 970.32 ft  
Criticol Slope: 0.0441 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T3N-R5W-S28N-10 
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Normal Depth Results 

Cross-Section: 20 
Elevation: 1301.61 ft MSL 
Ospth: 2.40 ft 
Discharge 5500.00 cfs 
Energy Gradient: 0.007 ft/ft 
Frwde Number: 0 4424 
Flow Regime: Svbcriticol 
Flow Area: 1414.74 sq ft 
Averoge Velocity 3.88 ft/r 
Maximum Velocity 4.06 ft/s 
Composite n: 0.0514 
Hydraulic Radius: 2 ft 
Wetted Psimeter: 705.72 ft 
Wetted Top Width: 705.66 ft 
Criticoi Slope: 0.0363 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T3N-R5W-S28N-20 $ Entellus 
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Norm01 Depth Results 

Cross-Section: 30 
Elewtion: 1311.62 ft MSL 
Depth: 4.29 ft 
Discharge: 5500.00 cfs 

V \ Energy Grodient: 0.007 ft/ft 

1308.- 
Frwde Number: 0.3631 
Flow Regime: Subcriticol 
Flow Area: 1288.49 sq ft 
Averoge Velocity. 4.28 ft/a 

1300';00 2+00 4+00 6+00 8+00 10+00 Maximum Velocity: 4.55 ft/r 

30 
Composite n: 0.0522 
Hydraulic Rodius: 2.32 ft 
Wetted Perimeter: 555.10 ft 
Wetted Top Width: 555.00 ft 
Critical Slope: 0.0552 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T3N-R5W-S28N-30 9 EnteUusN 
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Normal Depth Results 

Cross-Section: 50 
Elevation: 1321.05 ft MSL 
Depth: 2.15 ft 
Discharge: 5500.00 c b  
Energy Gradient: 0.007 ft/ft 
Froude Number: 0.4528 
now Regime: Subcritic01 
ROW Area: 1462.02 sq ft 
Average Velocity: 3.74 ft/s 
Moximum Velocity: 3.82 ft/s 
Composite n: 0.051 
Hydraulic Radius: 1.89 ft 
Wetted Perimeter: 774.87 ft 
Wetted Top Width: 774.82 ft 
Criticol Slope: 0.0347 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FlGURE E2 - WASH: 13N-R5W-S28N-50 $ EnteUusT 



N o r m ~ l  Depth Results 

Cross-Section: 
Elevation: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Areo: 
Awmge Velocity. 
Maximum Velocity. 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Cliticol Slope: & 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2  - WASH: T3N-R5W-S28N-60 



Normal Depth Results 

Cross-Section: 70 
Elewtion: 1325.73 ft MSL 
Depth: 3.66 ft 
Discharge: 4950.00 c h  
Energy Godimt: 0.007 ft/ft 
Frouds Number: 0.3406 
Flow Regime: Suberiticol 
Flow Areo: 1339.46 sq ft 
Average Velocity: 3.70 ft/s 
Modmum Velocity. 4.21 tt/s 
Composite n: 0.0533 
Hydmulic Radius: 1.96 ft 
Wetted Perimeter: 682.59 ft 
Wetted Top Width: 682.54 ft 
Critic01 Slope: 0.0613 ft/ft & 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T3N-R5W-S28N-70 



Normal Oepth Results 

Cross-Section: 80 
Elswtion: 1332.12 ft MSL 
Depth: 5.12 i t  
Discharge: 4950.00 c b  
Energy Gradient: 0.007 ft/ft 
Frwde Number: O.Xl59 
Flow Regime: Svbcriticol 
Flow Areo: 1260.29 s q f t  
Awroge Velocity: 3.92 ft/s 
Maximum Velocity: 4.20 it/. 
Composite n: 0.0615 
Hydrnulic Radius: 2.5 i t  
Wetted Perimeter: 504.21 i t  
Wetted Top Width: 504.09 i t  
Criticol Slope: 0.0828 it/it 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T3N-R5W-S28N-80 
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Normol Depth Results 

Cross-Section: 100 
Elemtion: 1339.78 ft MSL 
Depth: 3.78 ft 
Discharge: 4950.00 CIS 
Energy Gradient: 0.007 ft/ft 
Froude Number: 0.2983 
Flow Regime: Subcriticol 
Flow Areo: 1504.77 sq It 
Average Velocity: 3.29 ft/s 
Maximum Velocity: 3.76 ft/s 
Composite n: 0.0561 
Hydraulic Rodius: 1.73 I t  
Wetted Perimeter: 868.54 ft 
Wetted Top Mdth: 868.47 I t  
Critic01 Slope: 0.0831 ft/ft 

":ONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T3N-R5W-S28N-100 9 EntellusN 
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FIGURE E2  - WASH: T3N-R5W-S28N-I 10 

Normd Depth Results 

Cross-Section: 110 
Eleuotion: 1342.55 ft MSL 
Dapth: 
Dischorqc: 
Energy Grodient: 
Frwdc Number: 
Flow Regime: 
Flow Areo: 
Averoge Velocitr 
Moxirnum Velocity 
Composite n: 
Hydroullc Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critic01 Slope: 

3.84 ft 
4950.00 cfs 
0.007 ft/ft 
0.3324 
Subcriticol 
1340.08 sq it 
3.70 ft/s 
3.99 ft/r 
0.0511 
1.85 ft 
723.95 ft 
723.85 ft 
0.0639 ft/ft 



Normal Depth Results 

Cross-Section: 120 
Eleration: 1345.90 ft MSL 
Dapth: 3.94 ft 
Discharge: 4950.00 cfs 
Energy Gradient: 0.007 ft/ft 
Froude Number: 0.3325 
Flow Regime: Subcritiml 
Flow Areo: 1322.06 oq i t  
Awroge Velocity. 3.76 ft/s 
Maximum Velocity 3.87 ft/s 
Composite n: 0.0511 
Hydraulic Radius: 1.84 ft 
Wetted Perimeter: 719.66 ft 
Wetted Top Width: 719.54 ft 
Critic01 Slope: 0.0663 ft/ft 2 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T3N-R5W-S28N-120 
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Nwmal Depth Results 

Cross-Section: 130 
Elevation: 1359.67 ft MSL 
Depth: 2.40 ft 
Discharge: 4950.00 CIS 
Energy Gradient: 0.007 11/11 
frwde Number: 0.3583 
Flow Regime: Subcritical 
Flow Areo: 1572.34 sq ft 
Awoge Velocity 3.16 It/% 
Moxlrnurn Velocity: 3.29 ft/s 
Composite n: 0.0509 
Hydraulic Radius: 1.45 ft 
Wetted Perimeter: 1086.57 ft 
Wetted Top Width: 1086.52 ft 
Critic01 Slope: 0.0552 ft/lt 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T3N-R5W-S28N-130 ,@ EntellusN 
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Norm01 Depth Results 

Cross-Section: 140 
Elswtion: 1360.50 ft MSL 
Depth: 2.23 ft 
Discharge: 4950.00 cfs 
Energy Gradient: 0.007 ft/ft 
Frwde Number: 0.3864 
Flow Regime: Subcritical 
Flow Area: 1512.27 Sq ft 
Avemge Velocity 3.27 ft/s 
Moximum Velocity: 3.36 ft/s 
Composite n: 0.0543 
Hydraulic Rodius: 1.69 ft 
Wetted Perimeter: 894.41 11 
Wetted Top Width: 894.31 ft 
Critic01 Slope: 0.0473 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
ir 
I 
I ln a 
Y - .- 

LUKE WASH FCD 99-03 
FIGURE E2 - WASH: T3N-R5W-S28N-140 
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Nwmd Depth Results 

Cross-Section: 150 
Elemtion: 1361.13 ft MSL 
Oaptn: 2.84 ft  
Discharge: 4950.00 c b  
Energy Gradient: 0.007 ft/ft 
Froude Number: 0.3439 
Flow Regime: Subcriticol 
Flow Arm: 1506.79 sq ft 
Aueroge Velocity 3.27 ft/s 
Maximum Velocity 3.47 ft/s 
Composite n: 0.0551 
Hydraulic Rodius: 1.64 ft 
Wetted Perimeter: 918.74 ft  
Wetted Top Width: 918.61 ft 
Critical Slope: 0.0646 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T3N-R5W-S28N-I50 Entellus- 



Norm01 Depth Results 

Cross-Section: 160 
Eiewtion: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Area: 
Averoge Velocity: 
Moximum Velocity. 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Criticoi Slope: 

1363.23 ft MSL 
1.68 ft 
4950.00 cfs 
0.007 ft/ft 
0.4137 
Subcriticol 
1624.95 sq ft 
3.07 ft/s 
3.21 ft/s 
0.0514 
1.41 ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T3N-R5W-S28N-160 Entellusm 



$ 1  " FIGURE E 2  - WASH: T3N-R5W-S20-10 
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Norm01 Depth Results 

Cross-Section: 
Elewtion: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Areo: 
Averoge Velocity: 
Moximum Velocity. 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critic01 Slope: 

Note: X-section not used for delineation 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

- 
10 
1322.97 ft MSL 
1.57 ft 
580.00 c h  
0.0071 ft/ft 
0.2962 
Svbcriticol 
275.61 sq ft 
2.11 tt/t 
2.16 ft/s 
0.0648 
1.13 ft 
244.51 ft 
244.47 ft 
0.0814 ft/ft 



Nwmol Depth Results 

Cross-Section: 20 
Elemtion: 1329.90 ft MSL 

"7 

9: 2 ZONE A - DELINEATION OF WATERSHED "PP" 
F 
I 
r cn LUKE WASH FCD 99-03 
S 
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FIGURE E2 - WASH: T3N-R5W-S20-20 

Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Arm: 
Average Velocity 
Maximum Velocity. 
Composite n: 
Hydrovlic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Cliticol Slope: 



Normal Depth Results 

Cross-Section: 
Elemtion: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number: 
Flow Regime: 
Flow Areo: 
Average Velocity. 
Moximvm Velocity. 
Composite n: 
Hydraulic Rodius: 
Wetted Perimeter: 
Wetted Top Width: 
Criticol Slope: 
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30 
1338.40 ft MSL 
1.15 ft 
580.00 cfs 
0.0071 ft/ft 
0.2599 
Subcriticol 
366.18 q ft 
1.57 ft/s 
1.80 ft/s 
0.0646 
0.71 ft 
514.73 ft 
514.73 ft 
0.11 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T3N-R5W-S20-30 





Flow Regime: 
Flow Area: 
Arnoge Velocity 
Maximum Velocity 
Composite n: 
Hydmulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critic01 Slope: 

0 e a 
2 
U - 
X 
CI( 

Normal Depth Resuits 

Doss-Section: 50 
Elemtion: 1354.85 ft MSL 

2+00 4~~ 6+00 8+00 10;oo 12;00 14+00 16+00 Depth: 2.09 ft 
Discharge: 580.00 cfs 50 Energy Grodient: 0.0071 ft/ft 
Froude Number: 0.2528 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T3N-R5W-S20-50 # Entel.lu~ 



Nwmol Depth Results 

Cross-Section: 
Elavotion: 
Depth: 
OischorQe: 
Energy Dodimk 
Froude Number: 
Flow Rqime: 
Flow Area: 
A ~ r o g e  Velocity 
Maximum Velocity 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
CIitico1 Slope: 

- 
10 
1312.09 I t  MSL 
2.12 I t  
510.00 CIS 

0.0093 ft/ft 
0.2928 
Subcritic01 
128.22 s q f t  
2.42 ft/s 
2.42 ft/s 
0.0649 
1.14 f t  
112.48 ft 
112.19 it 
0.1087 ft/ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T3N-R5W-S21S-l0 9 Entellus 
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Normal Depth Results 

Cross-Section: 50 
Elevation: 1340.18 ft MSL 
Depth: 0.94 ft 
Discharge: 31O.W cfs 
Energy Gradient: 0.0093 ft/ft 
Froude Number: 0.3279 
Flow Regime: Subcritical 
Flow Areo: 171.75 sq ft 
Average Velocity 1.82 ft/s 
Maximum Velocity: 1.96 ft/s 
Composite n: 0.0616 
Hydraulic Radius 0.68 ft 
Wetted Psimeter: 252.51 ft 
Wetted Top Width: 252.49 ft 
Critic01 Slope: 0.0866 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE €2 - WASH: T3N-R5W-S21S-50 
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Normal Depth Results 

Cross-Section: 60 
Elemtion: 1340.86 ft MSL 
Depth: 0.98 ft 
Discharge 310.00 cfs 
Energy Gradient: 0.0093 ft/ft 
Froude Number: 0.3415 
Flow Regime: Subcritical 
Flow Area: 161.94 sq ft 
Averoge Velocity. 1.90 ft/s 
Maximum Velmitfl 1.99 ft/s 
Composite n: 0.058 
Hydmulic Radius: 0.67 ft 
Wetted Perimeter: 241.20 ft 
Wetted Top Width: 241.19 ft 
Critical Slope: 0.08l ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T3N-R5W-S21S-60 9 Entellus. 



Normal Depth Results 

Cross-Section: 10 
Elemtion: 1325.66 ft MSL 
Depth: 2.08 ft 
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Oirchorge: 450.00 cfs 
Energy Gradient: 0.0041 ft/ft 
Frwde Number: 0.1787 
Flow Regime: Subcritical 
Flow Areo: 507.46 sq ft 
Average Velocity: 1.45 ft/s 
Moximum Velocity 1.47 ft/s 
Composite n: 0.0673 
Hydraulic Rodius: 0.98 ft 
Wetted Perimeter: 315.27 ft 
Wetted Top Width: 315.24 f t  
Critical Slope: 0.1415 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T3N-R5W-S21N-10 9 Entellusm 
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Nwmal Depth Results 

Cross-Section: 20 
Elevation: 1328.93 ft MSL 
Depth: 1.93 ft 
Discharge: 450.00 cfr 
Energy Gradient: 0.0041 ft/ft 
Frwde Number: 0.1 787 
Flow Regime: Subcritical 
Flow Area: 319.12 aq ft 
Average Velocity 1.40 ft/o 
Moximum Velocity: 1.52 ft/s 
Composite n: 0.0616 
Hydrovlic Radius: 0.86 ft 

20 Wetted Perimeter: 372.78 ft 
Wetted Top Width: 372.75 ft 
Critical Slope: 0.1312 ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T3N-R5W-S21N-20 9 Entellusm 



Normd Depth Results 

Cross-Section: 30 
Elevation: 1329.82 
Depth: 1.72 
Discharge: 450.00 
Energy Gradient: 0.0041 
Floude Number: 0.2139 
Flow Regime: Subcriticol 
Flow Area: 282.76 
Averoge Velocity 1.59 
Moximum Velocity: 1.72 
Composite n: 0.068 
Hydrovlic Rodius: 1.2 
Wetted Perimeter: 234.99 
Wetted Top Width: 234.84 
Critic01 Slope: 0.09 

ft MSL 
ft 
CIS 

ft/ft 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T3N-R5W-S21N-30 



40 

ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E 2  - WASH: T3N-R5W-S21N-40 

Nwmai Depth Results 

Cross-Section: 40 
Elewtion: 1330.94 ft MSL 
Dapth: 1.94 ft 
Discharge: 450.00 c h  
Energy Gradient: 0.0041 ft/ft 
Froude Number: 0.2146 
Flow Regime: Subcritical 
Flow Area: 265.21 sq ft 
Average Velocity: 1.71 ft/s 
Modmum Velmity: 1.71 ft/s 
Composite n: 0.07 
Hydraulic Radius: 1.4 ft 
Wetted Perimeter: 189.44 ft 
Wetted Top Width: 188.07 ft 
Critical Slope: 0.088 ft/ft 



Nwmoi Depth Results 

Cross-Section: 5 0  
Elewtion: 1332.60 ft MSL 
Depth: 1.60 ft 
Discharge: 450.00 c b  
Energy Qodient: 0.012 ft/fl 
Froude Number: 0.3581 
Flow Regime: Subcriticol 
Flow Areo: 185.71 s q f t  
Average Velocity: 2.43 ft/s 
Maximum Velocity. 2.44 ft/r 
Composite n: 0.0687 
Hydraulic Rodius: 1.02 ft 
Wetted Perimeter: 182.41 ft 
Wetted Too Width: 182.35 ft 
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ZONE A - DELINEATION OF WATERSHED "PP" 
LUKE WASH FCD 99-03 

FIGURE E2 - WASH: T3N-R5W-S21N-50 





E.3 Expansion and Contraction Coefficients 

Expansion and contraction coefficients are not required for approximated 

methods. 

E.4 Analysis of Structures 

Hydraulic structure calculations are included in the following pages 

Page No. E.9 
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Appendix E4: Culvert Calculations 
Zone A Delineation of Watershed "PP" 
Luke Wash FCD 99-03 

0 CHART2 
CONCENTRATION POINT CP-26 

i t1  1.8 5.4 

10 2.1 6.3 

(11 2.2 6.6 

Te at soala (2) n (a) ,nj.rC 
h.rl*.a1.11, 1. 'C.I. (11,Ih." 
"1. slr.t*hl iselinad IIae 1brwgb 
0 em6 0 .col*e, .r r t w r u  IS 

HEADWATER DEPTH FOR 
C. M. PIPE CULVERTS 

WREW of WSCIC 1 0 ~ ) s  w wa WITH INLET CONTROL 



Appendix E4: Culvert Calculations 
Zone A Delineation of Watershed "PP" 
Luke Wash FCD 99-03 

093, CONCENTRATION POINT CP-26 

I 4  ~ n 0 - r  + 1.76 = 7 ~ ~ ~ 4  oi. urn 

2-42** PCP @ .+? 2- 36" RCP 7 1 2- 5ft x loft CBC 
HW=(1 1bt.8 , 097.6' - 7.25' HW= la03.49' -1094.8' = w Hw=l102.6' -1091.2' = 11.4 
Hw/D= 7.251 .5 = 2.07 Hw/D= 11.415 = 2.2 

Q (from Chart 2)= 80cfs x 2 barrels = Q @om Chart 2) = 84 cfs x 2 barrels= Q (from Chart 8) = 7lcfslft 
Q= 16Ocfs Q= 168cfs Q= 7lcfslft x loft x 2 = 

Q= 1420 cfs 
Qin= 1856cfs Qculverts= 1748cfs 

Weir Equation Q=CLH3n (C=2.7 L=200ft H=O.Sft) 
Q= 2.7 x 200 x (0.5)3n= 190 cfs 

-1103.93 
ELEVATION = lXKMft 



Appendix E-4: Culvert Calculations 
Zone A Delineation of Watershed "PP" 
Luke Wash FCD 99-03 



Appendii E-4: Culvert Calculations 
Zone A Delineation of Watershed "PP" 
Luke Wash FCD 99-03 a 

CONCENTRATION POINT CP-63 

2- 36" RCP lfJ*lf.'2 t% 9 3- 36" Rep 109Jc& ' 9  1-42" ~ c p  , 

HW= 1099.61'- 1 W '  = M' Hw= 1099-8'1 - l&= H~1099 .8 '  -1091.9' = 7.9' 
HW/D= 41813 = 1.6 HW/D='W/~ = 2.63 

% 

Q (from Chart 2)= 60cfs x 2 barrels = Q ,- .. 

Q= 120cfs Q= 249cfs , ' . ' '3.. - ' \  ' w 
Q in = 406cfs Q culverts = 477 cfs 

n 

I 

. ! -i 
/ ---', 

ELEVATION m f t  

[&= 



Appendix E4: Culvert Calculations 
Zone A Delineation of Watershed "PP" 
Luke Wash FCD 99-03 

a 
0 CHART 2 CONCENTRATION POINT CP-63 

10.000 

8.000 EXAMPLE ( 1 )  

0.36 1mch.a (3.0 lr.1) 
0.66 dl 

3,000 
1.8 5.4 

120 2.000 t.1 6.3 5. 
C t.2 6.6 

ENTRANCE 
TYPE 

H..drtll 

Ta u.e'sr.l. RI w (3) pr*j.i.cl 
~rlrulell, 10 .r** 10, tbn 
r*. .tr*i*t 1"CII"d li" (We"#* 
0 )ad 0 .ules. u rrr.ne *s 
l l l ~ ~ l ~ a l e d .  

HEADWATER DEPTH FOR 
C. M. PIPE CULVERTS 
WITH INLET CONTROL 



D
 2. 

H
E

IG
H

T 
O

F 
BO

X 
(D

l 
IN

 F
E

E
T

 
u
 

0
 
I
 

D
 

n
 

-I
 

c
 ,
 

.z 
a
 

a e 

- 
Y
 

^
^

^
 
il
 

. 
W
E
;
 
;
 0

,"
 

+
 

\
-

m
 

m
m

 X
 

w
-

-
 

8, 
:
 D 

b
b

L
~

l
$

~
 

-
0

'
"

 
v
 

0
0

 r
 

2
: 

m
 

a
 
"

"
 ;I
\
-
 

- 
m
 
- %+ 

.-: 
* 





- 

smm OF 

BY DATE 

CaECK - DATE 



Appendix E-4: Culvert Calculations 
Zone A Delineation of Watershed "PP" 
Luke Wash FCD 99-03 

CONCENTRATION POINT CP-20 

!I z- 3f.r r t o f t  t.86 
re = 1 0 8 s . 3 ~  cm 3 - 5 ~ + x l o f +  cg' 

,,,d 
te = -+ 

>= 
103 6.7 
pi .4 7 

BD3-i l o  

le l o  
qb'72,  

go. 7 3 , o9 '1 ,I "5.- ,..- 
C ,.,' 

$"L> - - -  5 
+d19' 

Cp-20 1.6 I 

2- 3ft x lOft CBC 
Headwater Depth (Hw)= Road Surface- ie 
1093.8 ft- 1085.33 ft  = 8r47 ft .': ! ' .: 

3- 5ft x lOft CBC 
Irn'l,,G I* \ 

Hw= - 1085.78 ft=& ft 
Hw/D= 8:47/3 = 2.82 

. . i f .  . , .  
Hw/D= 8;02/5 = 1 6 ,  

1 ., :, g 
21; i, , ! ~ :,, 

Q (from Chart 8)= 38cfslft x loft x 2 barrels = Q (from Chart 8) = 54cfslft x loft x 3 barr 
Q= .. 260cfs . Q= 1620 cfs 

Q in = 3466cfs Q culverts = 2380 cfs 

Weir Equation Q=CLH3' (Cc2.7 L=2000ft H=0..5ft) 
Q= 2.7 x 2000 x (0.5)3n= 1909 cfs 



Appendix E4: Culvert Calculations 
Zone A Delineation of Watershed "PP" 
Luke Wash FCD 99-03 

CONCENTRATION POINT CP-20 

CHART 8 

HEADWATER DEPTH 
FOR BOX CULVERTS 

WITH INLET CONTROL 



Appendix E-4: Culvert Calculations 
Zone A Delineation of Watershed "PP" 
Luke Wash FCD 99-03 a 

CONCENTRATION POINT CP-28 

Road Surface- ie ,. ' 3  
Hw= 1483;81 ft  - 1970.43 ft = 13.38 ft 

H w / D = ~ l 5  = 217  Hw/D= 13.3816 = 2.23 
0 6 - d 

Q (from Chart 8 attached)= 70cfslft x 10fP 700cfs Q (from Chart 2 attached) = 445 cfs 

Q in = 21 59cfs Q culverts = 1849 cfs 

Weir Equation Q=CLH30 (C=2.7 L=1000ft H=O.Sft) 
Q= 2.7 x 1000 x (0.5)"= 955 cfs 

10 
$4.12 t I 5 

ELEVATION = @W3% 

i .  .,,\% 



Appendix E-4: Culvert Calculations 
Zone A Delineation of Watershed "PP" 
Luke Wash FCD 99-03 

CONCENTRATION POINT CP-28 

0.36 inches (3.0 feet1 

( I )  1.8 5.4 

(a t . 1  6.3 

(31 t . 2  6.6 

- 
0, - 54 

- 
C 
< - 8 
0 - - .T 
r - 24 
2 - 6 
.I - 5 T. US. WOIO (2) 0, (a1 ~roiect - 

rerir.c.to!lr 18 ss.1. (11.1han - ws. l l#llqhl inCIiOeP Ill. I l rWSh -.6 
0 end P tc.~.*, er rerrrs. .I - .6 

- I8  

- 15 .5 
- 5  

12 HEADWATER DEPTH FOR 
C. M. PlPE CULVERTS 
WITH INLET CONTROL 

WREN OF rUOCICRws W 1068 



Appendix E-4: Culvert Calculations 
Zone A Delieation of Watershed "PP" 
Luke Wash FCD 99-03 

CONCENTRATION POINT CP-28 

CHART 8 
r l 2  

HEADWATER DEPTH 
FOR BOX CULVERTS 

WITH INLET CONTROL 



Appendix FA: Culvert Calculations 
Zone A Delineation of Watershed "PP" 
Luke Wash FCD 99-03 

CONCENTRATION POINT CP-80 

Headwater Depth (Hw)= Road Surface- ie 
. 1076.8 ft- 1069.05 ft = 2:75 ft ./ 

Hw/D= 7r7514- 
r 2 1 6  

Q (from Chart 2 attached)= *fs x 2 barrels= M s  
8 -- 

Steep slope along roadway, all excess flow goes east and not over roadway. 
ELEVATIObl =&RSX- 



Appendix W: Culvert Calculations 
Zone A Delineation of Watershed "PP" 

&tke Wash FCD 99-03 

CONCENTRATION POINT CP-80 

EXAMPLE 
( 1 )  

0.16 inrbe. (f.0 ferll 
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HEADWATER DEPTH FOR 
C. M. PIPE CULVERTS 

W-IU O f  rUOLtCn0U)S JIK R6i 
WITH INLET CONTROL 
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CHECK - DATE 
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Appendh E 4  CuNert Calculatlona 
Zone A Delineation of Watershed "PP" 
Luke Wash FCD 99-03 

Concenbation Point 42: Railroad Culvett Crossing 

I Culvert 1 I Culvert2 I Culvert 3 I Culvert4 I 

I Lefl Right I Lefl Right I Len Right 
Top El [Rl 865.53 865.5 Top Ei [R] Top El [fl] 865.48 865.36 Top El [R] 865.36 865.46 

Ba#om El [Rl 863.34 860.7 Bottom El [Rl Bottom El In1 880.34 860.47 Bottom EI [R] 860.47 861.82 

, Fmm Chart 8 

Overtopping Capacity 

Target Q= 1550 
reacned when 
wls = 866 



CLIENT , 6~0 -77 .03  

SHEET 2 OF 3 

BY */I DATE /P/?/PU 

CHECK DATE 

BUELU'OF W L 4 C  ROLOS JAN. IS63 

HEADWATER DEPTH 
FOR BOX CULVERTS 

WITH INLET CONTROL 



Appendix E 4  Culvert Calculations 
Zone A Delineation OfWatenhed "PP 
Luke Wash FCD 99-03 

COnmntratiOn Point 48: Railmad Culvert Cmssing 

I Culvert 1 Culvert 2 Culvert 3 
Let Rqht Left Rioht Left Riaht 

I Top El [fl] 860.14 860.24 Top El [fl] 860.24 860.29 Top El [ft] 860.29 86&6 
Bdtom U [fl] 856.77 852.08 Bottom El [fl] 852 08 852.16 Bottom El [fl] 852.16 857.63 I I I 

height [ft] 5.765 height [ft] 8.145 height [El 5.43 
Weir Flar Over RailRoad width [fl] 13 width [fll 14 width [fl] 13 

W16 

elevation H L MN~D WB, Q HWD QIB, Q HWlD 

,From h a r t  8 
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CLIENT 

u CHART 8 
&/&W, C f  +'9 

SHEET OF 

BY DATE 

CHECK - DATE 

HEADWATER DEPTH 
FOR BOX CULVERTS 

WITH INLET CONTROL 



~ o n s s w m  ~o(nt61: Railroad Cutvat Cmuiw 



CLIENT 

0 CHART 8 

BY DATE 

CHECK - DATE 

MVREAU Of W L I C  R M D S  JAN. 1963 

HEADWATER DEPTH 
FOR BOX CULVERTS 

WITH INLET CONTROL 



A p p M l l  E 4  Cuhelt C a I ~ ~ I a l l ~ n s  
zwm A mnnemm OI V M ! ~ R ~ W  .P- 
Lun Wash FCD OQ03 

cu~vsrt$ 
Len RigM 

TOP El 1 1  874.98 875 
Bolmm El lR1 874.98 867.23 

c u t m z  
L a  Right 

Top El [ill 875 87513 
BMlom El [R] 867.23 W.65 

avws 
L a  RigM 

Top E l m  875.13 875.11 
Boltam EIVI 856.65 853.13 

c u m 4  
Len Right 

TOP El 1111 875.H 875.14 
Bonom El [R] 853.13 852.43 

culvsn 5 
Len Right 

Top El [n] 875.14 875.m 
Bomm El [n] 652.43 867.75 

cv~ven 6 
Len Right 

Top El [n] 875.03 674.89 
omm El [n] 867.75 813.74 



BY DATE 

CHECK - DATE 

HEADWATER DEPTH 
FOR BOX CULVERTS 

WITH INLET CONTROL 





Appendix E4: Culvert Calculations 
Zone A Delineation of Watershed "PP" 
Luke Wash FCD 99-03 

Concentration Point 15: 1-10 Overtopping Analysis 

Culvert Roadway Surface as a Weir Dyke as a Weir 

elevation HW~D QIB, Q H L (12 H L Q Total 

' Target Q = 3250 ds 
Reached when WIS 
elevation = 1045.7 

,From Chart 8 

,Fmm Q=CLH" . C = 2.7 
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CLIENT 

CHART 8 

EXAMPLE 
400 5'. 2' Box 0 : 7 5  s f r  

o/a = t 5 s f s / t t .  

1"l.t a HW 
0 <.at 

I11 1.75 3.5 

12) 1.90 3.8 

(3) 2 D 5  4 .1  

l o  us. seolr (2) or 13) prol.cf 
horizonlolly I* stole Ill. than 

stc~ight inClime4 lil. IhlOuqh 

HEADWATER DEPTH 
FOR BOX CULVERTS 

WITH INLET CONTROL 



E.5 Hydraulic Calculations 

Hydraulic calculations were performed using normal depth at each cross- 

section. The normal depth calculations are included in Section E.2 - 

Cross-Section Plots. The slope calculations are included in Table E.5-1. 

Page No. E. 10 



Table E.5-1 
Slope Calculations 

(listed from south to north, west to east) 

Table E.5-1 



Table E.5-1 
Slope Calculations 

(listed from south to north, west to east) 

Table E.51 

Wash Reach 
2 

Cross Sections 
10-20 

Reach Length 
[It] 
660 

interval 
Length 

[it] 
1818 

Change in 
Elevation 

[fl] 
10 

Slope 
0.0055 


