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- Appendix E.1
ROUGHNESS COEFFICIENT ESTIMATION




n-Yalue Report

Summary Table of

Individual and Group
Estimated n-Values

Waterman Wash
FCD - 20020024

. GROUP N VALUE
WASHNAME | S-T-R NAME No. LEFT | CHANNEL| RIGHT
TYPICAL 1 1 0.044 | 0.049 | 0.044
A17 DSOWST7A (A17) 1 0044 | 0050 | 0044
Al8 552WS178 (A18) i 0045 | 0042 | 0043
A19 252WS20 (A19) 7 0044 | 0046 | 0.043
A30 583WSt2 (A30) 1 0043 | 0045 | 0043
A35 552WS16A (A35) 3 0043 | 0050 | 0043
A37 5SoWS15 (A37) 1 0044 | 0051 | 0045
A5 552WS7B (A51) 1 0.042 | 0050 | 0.041
B33 3S2WS2B (B33) 1 0046 | 0047 | 0045
B38 352W52C (B38) 1 0049 | 0045 | 004
B47 3S1WS6 (B47) 1 0.042 | 0048 | 0.044
E49-2 AS1ESY (E49) 1 0042 | 0048 | 0043
TYPICAL 2 2 0.042 | 0043 | 0.042
A1 552WS26 (Ad1) > 0043 | 0.044 | 0044
B29 SS2WS36B (B29) > 0040 | 0043 | 0.040
F34.3 AS1ES15A (F34) 2 0044 | 0043 | 0043
A7 3S1WS4A (H71) 5 0.044 | _0.043 | 0.044
i66 182WS33 (166) 2 0.044 | 0.043 | 0043
TYPICAL 3 3 0.045 | 0.038 | 0.045
B45 351WS6 (B45) 3 0040 | 0031 | 0.042
D33 351WS26 (D33) 3 0.050 | 0036 | 0.051
D42 351WS22 (D42) 3 0.050 | 0.035 | 0.051
F34 AS1ES15A (F34) 3 0.045 | 0033 | 0046
. G40 3STWS15A (GAD) 3 0.047 | 0035 | 0.047
1393 152WS0A (J39) 3 0.0 | 0037 | 0046
TYPICAL 4 4 0.041 | 0.041 | 0.041
B12 36TWS9 (B12) 3 0040 | 0.043 | 0040
B35 352WS2D (B35) 4 0.042 | 0039 | 0042
D39 351WS15 (D39) 4 0.040 | _0.041 | 0.040
E4g AS1ES9 (E49) 4 0.042 | 0.040 | 0.043
F34.2 451ESTBA (Fa4) 4 0038 | 0.040 | 0.037
WW 4S1ES15B (F32) 4 0039 | 0040 | 0038
TYPICAL 5 5 0.051 | 0.054 | 0.051
137 1S2WS18B (J37) 5 0.049 | 0051 | 0051
J38 1S2WS17 (J38) 5 0.052 | 0053 | 0.051
140 T52WS9B (J40) 5 0051 | 0061 | 0.054
TYPICAL 6 5 0.050 | 0.043 | 0.050
AD7 253WS12 (AZ7) 5 0.045 | 0.043 | 0.049
ABO 1S3WSD4A (A6O) 5 0053 | 0.042 | 0051
T4 150WS14 (J14) 5 0.050 | 0041 | 0048
39 1S2WSOA (J39) 5 0.057 | _0.044 | 0055
J39-2 1S2WS9A (J39) 6 0045 | 0043 | 0051
J43 1S2WS2 (J48) 6 0.050 | 0044 | 0049
WW-2 WATERMAN 5 0050 | 0046 | 0.050
TYPICAL 7 7 0.048 | 0.054 | 0.048
WW-2 WATERMAN 7 0.048 | 0053 | 0.048
WW-3 WATERMAN 7 0048 | 0055 | 0048
TYPICAL 8 8 0.000 | 0.055 | 0.045
F20 451ES23 (F20) 8 0.040 | 0086 | 0.045
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Left verbank—Looking Downstream Right Overbank-Looking Downstream
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Project:

Stream:

Photograph No.:
Segtion Description:

Waterman Wash
Al7

#68-72
channel has grave! bed material, overbanks are firm sail
channel has medium fo large vegetation

L. & ROB are sparsely vegetated with brush and grass

Determination of Manning’s Roughness Coefficients by FCDMC Method

Rough Sketch of

Typical Channel Cross Section

D

. He , Hr o

[y

) kY [ =N
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Channel Conditions Manning's n Adjustment Left Overbank Main Channel Right Overbank
(left bank -A1) (center ~A2) (right bank -A3)
Area [ff%) 9 i5 g9
% [decimal] 0.27 0.46 0.27
Concrete 0.012-0.018
Hock Cut 0.025
Firm Soil ngd 0.025-0.032 0.03 0.028 0.028 0.03]
Channel Bed Material Fine Sand 0.023-.026
Coarse Sand 0.026-0.036
Gravel 0.028-0.035 0.035
Cobble 0.030-0.050
Bouldsr 0.040-0.070
Smooth 0.000 0 Q 0
Degree of lrregularity Minor nl 0.001-0.005 0.003 0.003
Moderate (,008-0.010
Severs 0.011-0.020
Negligible 0.000-0.004 0 0 0 0 0
Eifects of Obstructions Minor nz 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.06C
Small 0.002-0.010 0
Vegetation Medium n3 0.01-0.025 0.014 0.014
l.arge 0.025-0.050 0.033 0.03
Very Large 0.050-0.100
. Gradual 0.000 0 0 0 0 0
Variations in the Alernating (occasionally) n4 0.001-0.005
Channel Cross Section Alternating {frequentiy) (.010-0.015
Sum (n0-n4} 0.084 0.035 0.061
¥ (% of Area) 0.01728 0.0161 0.01647
Sum (left, right,center) 0.04985
Minor 1 1 1 1
Degrae of Meandering Appreciable m 1.15
Severe 1.2
n={n0+nt+n2+n3+n4m 0.044 0.050 0.044
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Determination of Manning’s Roughness Coefficients by FCDMC Method

Project:  Waterman Wash Rough Sketch of
Stream: A18 Typical Channei Cross Section
Photograph No.: #7375 - ) A AR
Section Description:  channe! has sandy to small gravel bed, overbanks have ) ; 8 * a° &
firm soil. Channeil vegetation is small io medium brush i{ -
I & ROB are slightly vegetated with small brush and grass r
Channel Conditions Manning's n Adjustment  Left Overbank Main Channel Right Overbank
(left bank -A1) (center -A2) {right bank -A3)
Area [ft’] 8 i5 8
% [decimall 0.26 0.48 0.26
Concrete 0.012-0.018
Rock Cut 0.025
Firm Soil no 0.025-0.032 0.03 0.028 0.0238 0.03
Channel Bed Material Fine Sand 0.023-.026
Coarse Sand 0.026-0.036
Gravel 0.028-0.035 0.03
Cobble 0.030-0.050
Boulder 0.04C-0.070
Smooth 0.000 0 8] 0
Degree of Irregularity Minor ni 0.001-0.005 0.002 G.002
Moderate 0.006-0.010
Severe 0.011-0.020
Negligible 0.000-0.004 0 0 0 0 0
Effects of Chstructions Minor n2 0.005-0.015
Appreciable 0.020-0.020
Severe 0.040-0.060
Small 0.002-0.010 0
Vegetation Medium n3 0.01-0.025 0.015 0.023 0.023 0.013,
Large (.025-0.050
Very Large 0.050-0.100
Gradual 0.000 0 0 0 0 0
Variations in the Alternating {occasionally} n4 0.001-0.005
Channel! Cross Section Alternating (frequentlyy 0.010-0.015
Sum (n0-n4} 0.053 0.03 0.053
% (% of Area) 0.01378 0.0144 0.01378
Sum {left, right,center) 0.04196
Mincr 1 1 1 1
Degree of Meandering Appreciable m 1.15
Savare 1.3
n={0+n1 +n2+n3+n4m 0.045 0.042 0.043
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Determination of Manning’s Roughness Coefficients by FCDMC Method

Project: Waterman Wash Rough Sketch of
Stream: A1Q Typical Channel Cross Section
Photograph No.:  # 77-80 g Ay w4
Section Descripiion:  channei bed is coarse sand and grave! mix A ) g,.6" L
overbanks have firm soit. channel vegetation -1,z gN
consists of medium and large brush. L & — =L
ROB are sparsely vegetated with mdejum brush
Channel Conditions [ Manning’s n Adjustment Left Qverbank Main Channel Right Overbank
(left bank -A1) (center -AZ} {right bank -A3)
Area [ﬁz] 8 15 8
% [decimal] 0.22 0.56 0.22
Congrete 0.012-0.018
Rock Cui 0.025
Firm Soll n0 0.025-0.032 0.03 0.03 0.C3 0.03
Chanael Bed Material Fine Sand 0.023-.026
Coarse Sand 0.026-0.036
Gravel 0.028-0.035 0.032
Cobble 0.030-0.050
Boulder 0,040-0.070
Smoeoth 0.000 0 9 0
Begree of Irregularity Minor r 0.001-0.005 0.003 0.003
Moderate 0.006-0.G10
Sevare 0.011-0.020
: Negligible 0.000-0.004 0 C Q 0 0
Effects of Obstructions Minor n2 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.060
Small 0.002-0.010 G
Yegetation Medium n3 0.01-0.025 0.014 0.013
Large 0.025-0.050 0.031 0.03
Very Large 0.050-0.100
Gradual 0.000 0 0 9] o 0
Variations in the ternating (occasionaily) n4 0.001-0.005
Channel Cross Section lternating (frequently) 0.010-0.015
Sum (n0-n4} 0.064 (.032 0.063
X (% of Area) 0.01408 0.01792 0.01388
Sum {left, right,center) 0.04586
| Minor i 1 1 7
Degree of Meandering Appreciabie m i.15
Severe 1.3
n={nd+nl+n2+n3+ndm 0.044 | 0,046 0.043
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Determination of Manning's Roughness Coeflicients by FCDMC Method

Project: Waterman Wash Rough Sketch of
) Stream: A30 Typical Channel Cross Section
Photograph No.: # 85-88 s A g Az 4 fs g
Section Description: channel bed is coarse sand and some gravel. Over- e toe "
banks consist of firm soil. Channel has medium and w
large vegefation. L & ROB have sparse small to 225
medium vegetation
Channel Conditions Manning’s n Adjustment Left Overbank Main Channej Right Overbank
{left bank -AT) (center -A2) {right bank -A3)
Area [ft5) B 18 5]
% [decimal] 0.2 0.6 0.2
Concrete 0.012-0.018
Roeck Cut 0.025
Firm Soil nod 0.025-0.032 0.028 0.028 0.028 0.028
Channegl Bed Material Fine Sand 0.023-.026
Coarse Sand 0.0258-0.038
Gravel 0.028-0.035 0.032
Cohbble (0.030-0.050
Bouider 0.040-0.070
Smooth 0.000 0 0 8]
Degree of lregularity Minor i 0.001-0.005 0.003 0.002
Moderate 0.006-0.010
Severe 0.011-0.020
Negligible 0.000-0.004 0 0 0 0 G
Effects of Obstructions Minor n2 0.005-0.015
Appreciabie 0.020-0.030
Severe 0.040-0.C80
Small 0.002-0.010 0
Vegetation Medium n3 0.01-0.025 0.015 0.015
Large 0.025-0.050 0.032 0.034
Very Large 0.050-0.100
Gradual 0.000 0 C 0 8] 0
Variations in the Alternating {occasicnally) n4 0.001-0.005
Channel Cross Section Alternating (frequently) 0.010-0.015
Sum (n0-n4} 0.063 0.032 0.064
% (% of Area) 0.0126 0.0182 0.0128
Sum {left, right,centar) 0.0446
Minor 1 1 1 1
Degrese of Meandering Appreciable m 1.15
Severe 1.3
n=(n0+n1+n2+0n3+n4m 0.043 0.045 0.043
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Determination of Manning’s Roughness Coelficients by FCDMT Method

Project: Waterman Wash Rough Sketch of
Stream: AS35 Typical Channel Cross Section
Photograph No.:  # 69-72 i Ay e s
Section Description: channel bed is gravel. Overbanks are firm soil. st : .
channel vegetation is medium and large brush and trees -'—"—“—'—\\\_ “
L & ROB vegetation is sparse, with smali and medium —-
brush and grasses.
Channsl Condiiions Manning's n Adjustment Left Qverbank Main Channel Right Overbank
{left bank -At) {center -A2) {right bank -A3)}
Area [ff] 9 15 9
% [decimall 0.27 0.46 0.27
Concrete 0.012-0.018
Rock Cut 0.025
Firm Soil nod 0.025-0.032 0.03 0.028 0.028 0.03
Channel Bed Matetial Fing Sand 0.023-.026
Coarse Sand 0.026-0.036
Gravel 0.028-0.035 0.035
Cobble 0.030-0.050
Bouldar (.040-0.070
] Smooth 0.C00 0 0 0
Degree of lrregularity Minor ni 0.001-0.005 0.003 0.003
Maoderate $.006-0.010
Severe 0.011-0.020
Negligible 0.000-0.004 0 0 Q Q 0
Effects of Obstructions Minar n2 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.080
Smail 0.002-0.010 0
Vegetation Medium n3 0.01-0.025 0.013 0.013
Large 0.025-0.050 0.033 0.03
Very Large 0.050-0.100
Gradual 0.000 0 0 1] 0 o]
Variations in the Alternating (occasionally) n4 0.001-0.005
Channel Cross Section Alternating (frequently) 0.010-0.015
Sum (n0-nd) 0.084 0.035 0.061
X (% of Area) 0.01728 0.0161 0.01647
Sum {left, right,center) 0.04985
Minor 1 1 1 1
Degree of Meandering Appreciable m 1.15
Severe 1.3
[ n=(n0+n1+n2+n3+ndm 0.043 0.050 0.043
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Project:

Determination of Manning’s Roughness Coefficients by FCDMC Method

Waterman Wash

Raough Sketch of
Stream:  AJ7 Typical Channel Cross Section
Photograph No.:  # 65-68 : Fiad) : LT E
Section Description:  channel bed is coarse sand. Cverbanks are firm sol. gz 57 GBS gt
channel vegetation is large brush and trees. L & ROB }; 8-
vegetation is sparse with small and medium brush and i
grasses.
Channel Conditions Manning’s n Adjustment Left Overbank Main Channel Right Overbank
{left bank -A1) (center -A2) (right bank -A3)
Area [ftY] 9 14 9
% [decimal] 0.28 0.44 0.28
Concrete 0.012-0.018
Rock Cut 0.025
Firm Soil n0 0.025-0.032 0.63 0.03 0.03 (.03
Channel Bed Material Fine Sand 0.023-.028
Coarse Sand 0.026-0.026 0.032
Gravel 0.028-0.035
Cobble 0.030-0.050
Boulder 0.040-0.07C
Smooth 0.000 0 0 0
Degree of liregularity Minor ni 0.001-0.005 0.004 0.005
Moderate 0.006-0.0190
Severa 0.011-0.020
Negligible 0.000-0.004 0 0 0 0 0
Effects of Obstructions Minor n2 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.060
Small 0.002-0.010 G
Vegetation Medium n3 0.01-0.025 0.014 0.015
' Large 0.025-0.050 0.03 0.032
Very Large 0.050-0.100
Gradual 0.000 0 0 G 0 0
Variations in the Alternating {occagionally) n4 (.001-0.005
Channel Cress Section Alternating {frequently) 0.010-0.015
Sum (n0-n4) 0.064 0.032 0.067
¥ {% of Area) 0.01792 0.01408 0.01876
Sum {left, right,center) 0.05078
Minor 1 1 1 1
Degree of Meandering Appreciable m 115
Severe 1.3
n={Nn0+n1+n2+n3+ndm 0.044 0.051 0.045
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Determination of Manning’s Roughness Coefficients by FCDIMC Method

Project: Waterman Wash Rough Sketch of
Stream:  A51 Typical Channel Cross Section
Photograph No.:  # 81-84 A, . i
Section Description:  channel is coarse sand. Qverbanks are firm soil. ! A ‘,f:; ™ :
channel vegetation is medium to large brush and trees . gl S
L & ROB ara sparse with small to medium brush and L
grasses.
Channel Conditions Manning’s n Adjustment Left Overbank Main Channel Right Overbank
(left bank -A1) {centar -A2) {rignt bank -A3}
Area [ 7 18 7
% [decimal] 0.22 0.56 0.22
Concrete 0.012-0.018
Rock Cut 0.025
Firm Soil no 0.025-0.032 0.03 0.029 0.028 0.03
Channel Bed Material Fine Sand 0.023-.028
Coarse Sand 0.028-0.0386 0.03
Gravel 0.028-0.035
Cchble . 0.030-0.050
Boulder 0.040-0.070
Smooth 0.000 0 ¢ 0
Degree of frregularity Minor ni 0.001-0.005
Moderate 0.006-0.010 0.005 0.006
Savers 0.011-0.020
Negligible 0.000-0.004 8 0.002 8] 0.002 0
Effacts of Obstructions Minor n2 0.005-0.015
Appreciable 0.020-0.030
Severa 0.040-0.06G
Smali 0.002-0.0190 0
Yegetation Medium n3 0.01-0.025 0.012 : 0.011
Large 0.025-0.050 0.04 0.035
Very Large (.050-0.100
Gradual 0.000 0 o G 0 0
Variations in the Alternating {occasionally) 4. 0.001-0.005
Channel Cross Section Altgrnating (frequently} 0.010-0.015
Surn (nG-n4) Q.077 0.03 0.072
X (% of Area) 0.01694 0.0168 0.01584
Sum (left, right,center) 0.04958
Minor 1 1 1 T
Degree of Meandering Appreciable m 1.15
Severe 1.3
n= (A0 +nt1 +n24+n3+n4m 0.042 0.050 0.041
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Project:

Stream:
Photograph No.:
Secticn Description:

Determination of Manning’'s Roughnress Coefficients by FCDMC Method

Waterman Wash
B33
# 49.52

channel is coarse sand and gravel. Overbanks are
firm soil. channe! vegetation is medium brush and
trees. L & ROB are sparse with smail to medium

brush and grasses.

Rough Sketch of
Typical Channel Cross Section

=™ 12,

4 ul\

4 t“‘\! L'%\

A A
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Channel Conditions

Manning’s n Adjustment eft Overbank Main Channel Right Overbank
{left bank -A1) (center -A2) {right bank -A3)
Area [it]] i2 12 12
% [decimal] 0.33 0.33 0.33
Concrete 0.012-0.018
Rock Cut {.025
Firm Soil no {.025-0.032 0.03 0.029 0.02¢ 0.03
Channel Bed Material Fine Sand 0.023-.026
Coarse Sand 0.026-0.086
Gravel 0.028-0.035 0.031
Cobble 0.030-0.050
Bouider (.040-0.070
Smooth 0.000 g G ¢
Degree of Irregularity Minocr ni 0.001-0.005 0.003 0.002
Moderate 0.008-0.010
Severe 0.011-0.020
Negligible 0.000-0.004 0 0 0 8] 0
Effects of Obstructions Minor n2 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.060
Small 0.002-0.010 o
Yegetation Medium n3 (0.01-0.025 0.016 0.024 0.023 0.015
Large 0.025-0.050
Very Large 0.050-0.100
Gradual 0.000 0 & ¢ Q 0
Variations in the Alternating (occasionally} n& 0.001-0.005
Channel Cross Section  Alternating (frequently) .010-0.015
Sum (n0-n4) 0.056 0.031 0.054
¥ (% of Area) 0.01848 0.01023 0.01782
Sum (left, right,center) 0.04853
Minor 1 k 1 1
Degree of Meandering Appreciable m 1.15
Severe 1.3
n=(n0+nl1+n2+n3+ndm 0.046 0.047 0.045
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Determination of Manning’s Roughness Coefficients by FCDIRC Method

Project:  Waterman Wash ' Rough Sketch of
Stream: B38 Typicai Channel Cross Section
Photograph No.:  # 45-48 A . A=
Section Description:  channel is coarse sand and gravel, Overbanks are g m: Y e BEEE
firm soil. channel vegetation is large brush and ‘—*_""'““\\‘”i bz “3 Y
trees. ROB is sparse with small to medium -
brush. LOB has medium brush and grasses.
i Channel Conditions Manning's n Adjustment  Left Overbank Main Channel Right Overbank
(left bank -A1) (center ~A2) {right bank -A3)
Area [f) 8 36 6
% [decimal] 0.125 Q0.75 0.125
Concrete 0.012-0.018
Rock Cut 0.025 :
Firm Soil no 0.025-0.032 0.03 0.029 0.029 0.03
Channel Bed Material Fine Sand 0.023-.026
Coarse Sand 0.026-0.036 0.032
Gravel 0.028-0.035
Cobble 0.030-0.050
Boulder 0.040-0.070
Smocth 0.000 0 0 o)
Degree of liregutarity Minor ni 0.001-0.005 C.005 0.004
Moderate 0.006-0.010
Severe 0.011-0.020
Neghgible 0.000-0.004 0 0 0
Eifecis of Obstructions binar n2 Q.005-0.015 0.006 0.005
Appreciatle 0.020-0.630
Severs 0.040-0.060
Small 0.002-0.010 8]
Vegetation Medium n3 0.01-0.025 0.019 ) 0.014
Large 0.025-0.050 0.044 0.045
Very Large 0.050-0.100
Gradual 0.000 4] 0 0 0 g
Variations in the Alternaiing {cccasionally) n4 0.001-0.005
Channel Cross Section Altemnating (frequently) 0.010-0.015
Sum (nG-n4) 0.084 0.032 0.083
% {% of Area) 0.0105 0.024 0.010375
Sum {left, right,center} : (.044875
Minor 1 1 1 1
Degree of Meandering Appreciable m 1.15
Severe 1.3
n=(n0+n1+n2+n3+ndm 0.049] 0.045 0.044
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Project:

Stream:
Photograph No.;
Section Description:

Determinaiion of Manning’s Roughness Coeificients by FCDMC Wethod

Waterman Wash

B47

#41-44

channelis coarse sand. Overbanks are firm soil.
channel vegetation is large brush and trees.

ROB is scmewhat sparse with small to medium brush.
LOB is sparce with medium brush and grasses.

Rough Sketch of
Typical Channel Cross Section

N M- P
i

Channel Conditions Manning’s n Adjustment Left Overbank Main Channel Right Overbank
(left bank -A1) {center -A2) {right bank -A3)
Aresa [fi7] 7 16 7
% [decimal] 0.23 0.54 0.23
Concrete 0.012-0.018
Rock Cut 0.025
Firm Soil nG 0.025-0.032 0.031 0.08 0.03 0.031
Channel Bed Material Fine Sand 0.023-.026
Cozrse Sand 0.026-0.036 0.03
(Gravel 0.028-0.035
Cobble 0.030-0.050
Boulder 0.040-0.070
Smocth 0.000 Q 0 0
Degree of irregularity Minor ni 0.001-0.005 0.002 0.003
Moderate 0.008-0.C10
Severe 0.011-0.020
Negligible 0.000-0.004 8] 0.002 0 0.002 0
Effects of Obstructions Minor n2 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.080
Small 0.002-0.010 0
Vegetation Medium n3 0.01-0.025 0.011 0.013
Large 0.025-0.050 0.033 0.035
Very Large 0.050-0.100
Gradual 0.000 0 0 0 0 G
Variations in the Aliernating {occasionally) n4 0.001-0.005
Channel Cross Section Alternating (freguently) 0.010-0.015
Sum (n0-n4) 0.067 0.03 0.07
¥ (% of Area) 001541 0.0162 0.0181
Sum {ieit, right,center} 0.04771
Minor 1 1 1 1
Degres of Meandering Appreciable m 1.15
Severe 1.3
n=(n0+n1+n2+n3+nkm 0.042 0.048] 0.044
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Project:

Siream:
Photograph No.:
Section Description:

Determination of Manning’s Roughness Coefficients by FCDMC Method

Waterman Wash
E49-2
#13-16

channel and overbanks are firm soil. Channel

vegetation is small and medium brush. L &
ROB are sparse with small and medium

vegetation

Rough Sketch of

Typical Channel Cross Section

B Aa
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3
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Channel Conditions

Manning's n Adjustment Left Overbank Main Channel Right Overbank
(left bani -A1) {center -A2) {right bank -A3}
Arsa it 13 8 13
% [decimall .38 0.24 0.38
Concrete 0.012-0.018
Rock Cut 0.025 :
Firm Seil no 0.025-0.032 G.03 0.028 0.028 0.028 0.03
Channel Bed Material Fine Sand 0.023-.026
Coarse Sand 0.026-0.036
Gravel 0.028-0.035
Cobbte 0.030-0.050
Boulder 0.040-0.070
Smooth 0.000 0 Q 0
Degree of liregularity Minor ni 0.001-0.005
Moderate 0.006-0.010
Severe 0.011-0.020
Negligiile 0.000-0.004 C i 0 0
Effects of Obstructions Minor n2 0.005-0.015
Appreciable 0.020-0.030
Severe (2,040-0.060
Small 0.002-0.010
Vegetaiion Medium n3 0.01-0.025 0.012 0.02 0,022 0.018 0.013
Large 0.025-0.050
Very Large 0.050-0.100
Gradual 0.000 0 0 0 g
Variations in the Alternating {occasicnally) n4 0.001-0.005
Channel Cross Section Alternating (frequently) 0.010-C.01%
Sum (n0-n4) 0.048 0.05 (.046
X (% of Area) 0.01824 0.012 0.01748
Sum (ieft, right,center) 0.04772
~ Minor 1 1 1 1
Degree of Meandering Appreciable m 1.15
Severe 1.3
n=(nC+nl +n2+n3 + ndIm 0.042 0.048 0.043




Appendix E.1.2
N-VALUE REACH GROUP 2
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Project:

Stream:

Fhotograph No.:
Section Description:

Waterman Wash
Adi

#61-64

channel is coarse sand. Cverbanks are firm soil.
channel vegetation is small to medium brush and trees
L & ROB are sparse with small to medium brush.

Determination of Manning’'s Roughness Coefficients by FCDMC Method

Rough Sketch of

Typical Channel Cross Section

Al ﬁ'e.; Az

L

R

e

Channet Conditions

Manning’s n Adjustment Left Gverbank Main Channel Right Cverbank
{left bank -A1) {center -A2) (right bank -A3)
Area [ft] 3 4 3
% [decimal] 0.3 0.4 0.3
Concrete 0.012-0.018
Rock Cut 0.025
Firm Soil no 0.025-0.032 0.03 0.028 0.028 0.03
Channe! Bed Material Fine Sand 0.023-.026
Coarse Sand 0.026-0.036 0.03
Gravel 0.028-0.035
Cobble 0.030-0.050
Boulder 0.040-0.070
Smooth (.000 0 0 0
Degree of Irregularity Minor ni 0.001-0.005 0.002 0.002
Moderate 0.006-0.010
Severe 0.011-0.020
Negligible 0.000-0.004 0 0.001 0 0.002 0
ifects of Obstructions Minor n2 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.080
Small 0.002-0.010 0
Vegetation Medium n3 0.01-0.025 0.013 0.021 0.023 0.014
Large 0.025-0.050
Veary Large 0.050-0.100
Gradual 0.000 0 0 0 0 0
Variations in the Alternating (occasionally) n4 0.001-0.005
Channel Cross Section Alternating (frequenily) 0.010-0.015
Sum (n0-n4) 0.052 C.03 0.055
X (% of Area) 0.0156 0.012 0.0165
Sum (left, right,center) 0.0441
Mincr i 1 1 1
Degree of Meandering Appreciable m 1.15
Severe 1.3
n=({n0+nl1+n2+n3+ndm 0.043 0.044 0.044
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Determination of Manning’s Roughness Coeifficients by FCDMC Method

Project: Waterman Wash
Stream: BZ29
Photograph No.:  # 57-60

Section Description:
channe! vegetation is small to

channe! bed is gravel. Overbanks are firm soil.

medium brush.

Rough Sketch of

Typica! Channel Cross Section

Ay

Pz

3 1

Az

i
3

L & ROB are sparse with small brush.
Chznnei Conditions Manning’s n Adjustment Left Overbank Main Channel Right Overbank
) {left bank -AT1) {center -A2) (right bank -A3}
Area [{] 5 11 8
% [decimall 0.26 0.48 0.28
Concrete 0.012-0.018
Rock Cut 0.025
Firm Soil nQ 0.025-0.032 0.03 0.028 0.028 0.03
Channei Bed Material Fine Sand 0.023-.026
Coarse Sand 0.026-0.036
Gravel 0.028-0.035 0.032
Cobble 0.030-0.050
Boulder 0.040-0.070
Smeoeoth 0.000 0 Q 0
‘Degree of lrregularity Minor nl 0.001-0.005 0.002 0.002
Moderate 0.006-0.010
Savere 0.011-0.020
Negligible 0.000-0.004 ¥ 0 8] 0 0
Effects of Obstructions Minor n2 0.005-0.015
Appraciable 0.020-0.030
Severa 0.040-0.060
Small 0.002-0.010 0.01 0 0.01
Vegetation Medium n3 0.01-0.025 0.021 0.024
Large 0.025-0.050
Very Large 0.050-0.100
Gradual 0.000 0 Q 0 0 0
Variations in the Alternating {occasionally) n4 0.001-0.008
Channel Cross Secticn Alternating (frequently) 0.010-0.015
Sum {nd-n4) 0.051 0.032 0.054
X (% of Area) 0.01326 0.01536 0.01404
Sum (left, right,center) 0.04266
Minor 1 1 1 1
Degree of Meandering Appraciable m 1.15
Severe 1.3
n=(r0+nl +n2+n3+ndm 0.04 0.043 0.04
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Project:

Stream:

Photograph No.:
Section Description:

Waterman Wash
F34-3
#147-150

Determination of Manning’s Roughness Coefficients by FCOMC Method

Rough Sketch of

Typical Channel Cross Section
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Channel Conditions Manning's n Adjustment Lefi OGverbank Main Channel Right Overbank
{left bank -Al) (center -A2) {right bank -A3)
Area [f*] 4 4 4
% [decimal] 0.33 0.34 0.33
Concrete 0.012-0.018
Rock Cut 0.025
Firm Soil no 0.025-0.032 0.026 0.027 0.027 0.026
Channel Bed Material Fine Sand 0.023-.026
Coarse Sand 0.026-0.036 0.028
Gravel 0.028-0.035
Cobble (.030-0.050
Boulder 0.040-0.070
Srnooth 0.000 0 0 0
Degree of lrregularity Minor n 0.001-0.005 0.003 0.003
Moderate 0.006-0.010
Severe 0.011-0.020
Negligible 0.000-0.004 0 0 0 0 0
Eftects of Obstructions Minor nz 0.605-0.015
Appreciable 0.020-0.030
Saveare 0.040-0.080
Small 0.002-0.010 0
Vegetation Medium n3 0.01-0.025 0.018 0.021 0.021 0.017
Large . 0.025-0,050
Very Large 0.050-0.100
Gradual 0.000 0 0 0 0 0
Variations in the Alternating {occasionally) n4 0.001-0.005
Channel Cross Section Alternating {frequently) 0.010-0.015
Sum {n0-n4) 0.051 0.028 0.051
X (% of Area) 0.01683 0.00852 0.01683
Sum {left, right,center) 0.04318
Minar 1 1 1 1
Degree of Meandering Appreciable m 1.15
Severe 1.3
n={n0+ni1+n2+n3+ndm 0.044 0.043 0.043




H71

oking Downsfream

Main Wash
Photo 167

-Lo

P v 3

L-eft-Overbank-Looking Downst}eam ' ' | Right Overba;nk-i.ooking Downstream
Photo 169 Photo 170

M - ~




Project:

Stream:

Photograph No.:
Section Description:

Determination of Manning’s Roughness Coefficients by FCDMC Method

Waterman Wash
H71

#167-170

Rough Sketch of

Typical Channel Cross Saciion

L By B
t )

3,

[

SR AT

Channel Conditions

Manning’s n Adjustment Left Overbank Main Channel Right Overbank
{left bank A1) {center -A2) (right bank -A3)
Area [ 16 32 16
% [decimal] 0.25 0.5 0.55
Concrete 0.012-0.018
Rock Cut 0.025
Firm Soil noQ 0.025-0.032 0.028 0.028 0.028 0.028
Channel Bed Material Fine Sand 0.023-.026
Coarse Sand 0.028-0.036 - 0.03
Gravel 0.028-0.035
Caobble 0.030-0.050
Boulder 0.040-0.070
Smooth 0.000 0 Q O
Dagree of trregularity Minor ni 0.001-0.005 0.002 C.002
Moderate 0.006-0.010
Severe 0.011-0.020
Negligible 0.000-0.004 0 0 0 0 0
Effects of Ohstructions Minor n2 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.050
Smail 0.002-0.010 0
Vegetation Medium n3 0.01-0.025 0.018 0.025 0.025 0.018
large 0.025-0.050
Very Large 0.050-0.100
Gradual 0.000 0 o] 0 0 0
Variations in the Alternating {occasionally} n4 0.001-0.005
Channel Cross Section Alternating {frequently) 0.010-0.015
Sum (n0-n4) 0.055 0.03 0.055
¥ (% of Area) 0.01375 0.015 0.01375
Sum {left, right,ceniar) 0.0425
Minor 1 1 1 1
Degree of Meandering Appreciable m 1.15
Severa 1.3
n=mn0+n1+n2+nd+ndm 0.044 0.043 0.044
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Project:

Stream:
Photograph No.:
Section Description:

Waterman Wash

166

#93-96

channel bed is gravel. Overbanks are firm soil. Channel
vegetation is medium brush and trees. L & ROB are
sparse medium brush and grasses.

Determination of Manning’s Roughness Coefficients by FCDMC Method

Rough Sketch of

Typical Channel Cross Section
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Channel Conditions Manning’s n Adjustment Left Overbank Main Channel Right Overbank
(left bank -A1) {center -AZ) {right bank -A3)
Area [ft'] 11.8 33.8 1.8
% [decimal] .21 0.58 0.21
Congerete 0.012-0.018
Rock Cut 0.025
Firm Soi no 0.025-0.032 0.03 0.03 0.03 0.03
Channel Bed Material Fine Sand 0.023-.026
Coarse Sand 0.026-0.036
Gravel 0.028-0.035 0.032
Cobbie 0.030-0.050
Boulder 0.040-0.070
Smooth 0.000 0 0 0
Degree of rregularity Minor ni 0.001-0.005 0.003
Moderate 0.008-0.010 0.008
Severe 0.011-0.020
Negligible 0.000-0.004 0 0.003 0 4 0
Effects of Obstructions ~ Minor na2 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.060
Small 0.002-C.010 G
Vegetation Medium n3 0.01-0.025 0.014 0.023 0.022 0.013
Large 0.025-0.050
Very Large 0.050-0.100
Gradual 0.000 0 0 0 0 0
Variations in the Alternating (occasionally) n4 0.001-0.005
Channel Cross Section Alternating {frequently) 0.010-0.015
Sum {nC-n4) 0.082 0.032 0.055
X (% of Area) 0.01302 0,01866 0.01155
Sum (left, right,center} 0.04313
Minor 1 1 1 1
Degres of Meandering Appreciable m 1.15
Severs 1.3
n={M0+nt +n2+n3+ndm 0.044 0.043 0.043




Appendix E.1.3
N-VALUE REACH GROUP 3
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Determination of Manning’s Roughness Coefficients by FCDMC Riethod
Project: Waterman Wash Rough Sketch of
Stream: B45 Typical Channel Cross Secticn
Photograph No.:  # 29-32 Fil A= | A,y
Section Description:  channel is coarse sand, Overbanks are t \’E N \"" g
firm soil. channel vegetation is medium brush and Wﬁli— - L5
trees. L & ROB are sparse with small io medium T Aesd
brush and grasses.
Channel Conditions Manning’s n Adjustment Left Overbank Main Channel Right Overbank
(left bank -A1) (center -A2) {right banrk -A3)
Araa [11F] 1.5 10 1.25
% [decimall 0.1 0.8 0.1
Concrete 0.012-0.C18
Rock Cut 0.025
Firm Soil no 0.025-0.032 0.03 0.029 0.029 0.03
Channel Bed Material Fine Sand 0.023-.026 . 0.025
Coarse Sand 0.026-0.036
Gravel 0.028-0.035
Cobble 0.030-0.050
Boulder 0.040-0.070
Smooth 0.000 0 0 0
Degree of Irregularity Minor ni 0.001-0.005 0.003 0.002
Moderate 0.006-0.010
Severe 0.011-0.02¢ )
Negligible 0.000-0.004 0 0 0 6.002 0
Effects of Obstructions Minor nz 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.060
Small 0.002-0.010 0
Vegetation Medium n3 0.01-0.025 0.01 0.024 0.025 0.012
Large 0.025-0.050
Very Large 0.050-0.100
Gradual .000 0 Q g 0 0
Variations in the Aliemmating (occasionally) n4 £.001-C.005 ]
Channel Cross Secticn  Alternating (frequently) 0.010-0.015
Sum {no-n4} 0.056 0.025 0.058
x (% of Area) 0.0056 0.02 0.0058
Sum (left, right,center) 0.0314
Minor 1 1 1 1
i Degree of Meandering Appreciable m 1,15
Severe 1.3
n=(no0+ni+n2+n3+n4m 0.04 0.031 0.042
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Determination of Manning’s Roughness Caefficients by FCDMC iiethod

Project: Waterman Wash Rough Sketch of
Stream: D33 Typical Channel Cross Section
Photograph No.:  #21-24 ) an Bz . Fiz,
Section Description:  channe! has fine sand. Overbanks have firm soil. i ] LA
channel vegetation is large brush and trees. L & ROB B0 8 3’«%&“’ \L T,
has medium to large trees and brush. M TET
Channel Conditions Manning’s n Adjustment Left Overbank Main Channgl Right Qverbank
{left bank -A1) (center -A2) (right bank -A3) -
Area [ff] 2.8 27 26
% [decimall 0.08 0.84 0.08
Congcrete 0.012-0.018
Rock Cut 0.025
Firm Soil n0 0.025-0.032 .029 0.03 0.03 (.029
Channel Bed Matetial Fine Sand 0.023-.026 0.026
Coarse Sand 0.026-0.036
Gravel 0.028-0.085
Cobble 0.030-0.050
Boulder 0.040-0.07C
Smooth 0.000 0 8] 0
Degree of lregularity Minor n 0.001-0.005 0.004 0.005
Moderaie 0.006-0.010
Severs 0.011-0.020
Naegligible 0.000-0.004 0.003 0 0.003
Effects of Obstructions Minor n2 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.060
Smail 0.002-0.010 Q
Vagetation Medium n3 0.01-0.025 0.021 4.022
Large 0.025-0.050 0.045 0.04
Very Large 0.050-0.100
Gradual . 0.000 0 0 0 Q 0
Variations in the Alternating (occasionally) n4 0.001-0.005
Channel Cross Section Alternating (frequenily) 0.010-0.015
Sum (nd-n4) 0.082 0.025 G.078
X {% of Area} 0.00658 0.02184 0.00624
Sum {left, right,center) 0.03464
Minar 1 1 1 1
Degree of Meandering Appreciable m 1.15
Severe 1.3
n={n0+ni +n2+n3 +n4)m 0.05 0.035 . 3.051
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Determination of Manning’s Roughness Coefficients by FCDMC Method

Project: Waterman Wash Rough Sketch of
Streamn: D42 Typical Channel Gross Section
Photograph No.:  # 21-24 A B B,
Section Description: channel is fine sand. Overbanks are firm soil. ¥ € H T
channel vegetation is medium and large trees and brush W i vy
L & ROB are medium and jarge brush. ¥ -2
Channel Conditions Manning's n Adjustment eft Cverbank Main Channel Right Overbank
(left bank -A1) (center -A2) (right bank -A3)
Area [ff] 2.6 27 28
% [decimall 0.08 0.84 0.08
Conerete 0.012-0.018
Rock Cut 0.025
Firm Soil no 0.025-0.032 0.029 0.03 : 0.03 0.029
Channel! Bed Material Fine Sand 0.023-.026 0.026
Coarse Sand 0.626-0.036
Gravel 0.028-C.035
Cobble 0.030-0.050
Boulder 0.040-0.070
Smooth 0.000 0 0 0
Degree of Irregularity Minor ni 0.001-0.005 0.004 0.005
hModerate 0.006-0.01C
Severe 0.011-0.020
Negligible 0.000-0.004 0 0.003 0 0.003 0
Effects of Obstructions Minor n2 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.060
Small 0.002-0.010 0
Vegetation Medium n3 0.01-0.025 0.021 0.022
Large 0.025-0.050 0.045 0.04
Very Large (0.050-0.100
Gradual 0.000 0 0 0 0 0
Variations in the Alternating {ocecasionally) n4 0.001-0.005
Channel Cross Section Alternating {(frequently) 0,010-0.015
Sum {(n0-n4d) 0.082 0.026 0.078
X (% of Area) 0.006858 0.02184 0.00624
Sum {ieft, right,center) 0.03464
Minot 1 1 1 1
Degree of Meandeting Appreciable m 1.15
Severe 1.3
n=(no0+nl+n2+n3+n4m 0.05 0.035 0.051
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Project:

Stream:

Photograph No.:
Section Description:

Determination of Manning’s Roughness Coefficienis by FCDMC Method

Waterman Wash

Rough Sketch of

F34 Typical Channel Cross Section
#5-8 h, A By
channel and overbanks are firm soil. Channe! A -~ e
vegetation is small to medium brush. 1. & ROB are ~ ‘_}f_w __/E-—_

sparse with small o medium brush.

Channel Conditions Manning’s n Adjustment Left Overbank Main Channel Right Overbank
{left bank -A1) (center -A2) {right bank -A3)
Area [ff] 8 20 3
% [decimal} 0.22 0.56 0.22
Concreie 0.012-0.018
Rock Cut 0.025
Firm Soil nQ 0.025-0.032 0.028 0.028 0.028 0.028 0.028
Channel Bed Material Fine Sand 0.023-.026
Coarse Sand 0.026-0.0386
Gravel 0.028-0.085
Cobble 0.030-0.050
. Boulder 0.040-0.070
Smooth 0.000 0 0 0
Degree of Iregularity Minor ni 0.001-0.005 0.002 0.002
Moderate 0.606-0.010
Savere 0.011-0.020
Negligible 0.000-0.004 0 0 0 ¥ 0
Effects of Qbstructions Minor n2 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.060
Small .002-0.010 0
Vegetation Medium n3 0.01-0.025 0.017 0.023 0.024 0.018]
Large 0.025-0.050
Very Large 0.050-0.10Q
Gradual 0.000 0 Q 0 0 0
Variations in the Alternating {occasionally) n4 0.001-0.005
Channel Cross Section Alternating (frequentiy) 0.010-0.015
Sum (n0-n4} 0.053 0.028 0.054
X (% of Area) 0.01168 0.01568 0.01188
Sum (left, right,center) 0.03922
k Minor 1 1 1 1
Degree of Meandaring Appreciable m 1.15
Severe 1.3
n={n0+n1+n2+n3+ndm 0.045 0.039 0.046
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Project:

Stream:
Photograph No.:
Saction Description:

Determination of Manning’s Roughness Coefiicients by FCDIC Method

Waterman Wash
G40
#159-162

Rough Sketch of
Typicat Channei Cross Section
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Channel Conditions Manning’s n Adjustment Left Overbank Main Channel Right Overbank
(Jsft bank -Al) (center -A2) {right bank -A3)
Area [ftY] 13.5 45 135
% [decimal] oy 0.19 0.62 0.19
Concrete (.012-0.018
Hock Cut 0.025
Firm Soil no 0.025-0.032 0.03 0.029 0.029 (.03
Channel Bed Material Fine Sand 0.023-.026
Coarse Sand 0.026-0.035 0.026
Gravsl 0.028-0.035
Cobble 0.030-0.050
Boulder 0.040-0.070
Smoaoth 0.000 0 G 0
Degree of frregularity Minor ni 0.001-0.005
Moderate 0.006-G.010
Severa 0.011-0.020
Negligible £.000-0.004 0 0 Q 0 0
Effects of Obstructions Minor n2 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.060
Small 0.002-0.010 0
Yegetalion Medium n3 0.01-0,025 0.017 0.02 0.02 0.017]
Large 0.023-0.050
Vary Large (0.050-0.100
Gracual 0.000 0 0 0
Variations in the Alternating (ocgasionally) n4 0,001-0.005
Channel Cross Section Alternating {frequently) 0.010-0.015
Sum (n0-n4) 0.049 0.026 0.049
% (% of Area) (.00831 0.01612 0.00831
Sum {left, right,center) 0.03474
Mincr 1 1 i 1
Degrae of Meandering Appreciable m 1.15
Severe 1.3
n={N0+ni+n2+n3+ndm 0.047 0.035 0.047
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Determination of Manning’s Roughness Cosfficients by FCDMC Wiethod

Project:  Waterman Wash Rough Sketch of
Swream:  J39-3 Typical Channel Cross Section
Photograph No.:  # 128-129 LBy, fe B N .
Section Description:  channel is coarse sand. Qverbanks are firm soil. _ ' " vt
channel vegetation is medium brush and grasses. w { ; e
L & AOB are small to medium brush and grasses. ¥ oo
Channel Conditions Manning’s n Adjustment Left Overbank Main Channel Right Cverbank
(left bank -A1) {centar -A2) {right bank -A3)
Area [it] 21 54 21
% [decimal] 0.22 0.56 0.22
Concrete 0.012-0.018
Rock Cut 0.025
Firm Soil nc 0.025-0.032 0.03 0.029 0.02¢ 0.03
Channel Bed Material Fine Sand 0.023-.026
Coarse Sand 0.026-0.036 0.029
Gravel 0.028-0.035
Cobble 0.630-0.050
Boulder 0.040-0.070
Smaocth 0.000 o] Q o
Begree of lrregularity Minor ni 0.001-0.005
Moderate 0.006-0.010
Severe 0.011-0.020
Negligible 0.000-0.004 0 0 0 ¢] 0
Effects of Obstructions Minor n2 0.005-0.015
Appreciable 0.026-0.030
Severe 0.040-0.060
Smali 0.002-0.010 O
Vegeatation Madium n3 0.01-0.025 0.014 0.017 0.018 0.018
Large 0.025-0.050
Very Large 0.050-0.100
Gradual 0.000 0 0 0
Variations in the Alternating {occasionally} n4 0.001-0.005
Channe! Cross Section Alternating (frequently) 0.010-0.015
Sum {n0-n4) 0.048 0.020 0.047
X (% of Area) 0.01012 0.01624 C.01034
Sum (left, right,center) 0.0367
Minor i 1 1 1
Degree of Meandering Appreciable m 1.15
Severe 1.3
| n ={n0+nt1+n2+n3 +ndm 0.044 0.037 0.046




| Appendix E.1.4
N-VALUE REACH GROUP 4
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Determination of Manning’s Roughness Coefficients by FCDMC Wethod

Project: Waterman Wash
Stream: B12
Photcgraph No.:  #33-36

Section Description:

channal is firm sait with gravel, Overbanks are

firm soil. Channel vegetaiion is medium brush.
L. & ROB are small brush and grasses.

Rough Skeich of

Typicai Channel Cross Section

A Aw

il
L3
£ i

Il
5

¢ Fa

-

o

e

Channel Conditions

Manning’s n Adjustment Left Overbank Main Channel Right OQverbank
{left bank -A1} (center -A2) (right bank -A3)
Area [f] 2 6 2
% [decimall 0.2 0.6 0.2
Concrete 0.012-0.018
Rock Cut 0.025
Firm Sail nQ 0.025-0.032 (.03 0.029 0.029 0.03]
Channel Bed Material Fine Sand 0.023-.028
Coarse Sand 0.026-0.036
Gravel 0.028-0.035 0.031
Cobhle 0.030-0.05C
Boulder 0.04C-0.070
Smooth 0.000 0 0 0
BPegree of Irregularity wlinor ni 0.001-0.005 0.001 0.02
Moderate 0.006-0.010
Severe 0.011-0.020
‘ Negiigible 0.000-0.004 0 0 0 0 0
Effects of Obstructions Minor nz 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.060
Small (.002-0.010 0.01 0 0.01
Vegetation Medium n3 0.01-0.025 0.021 0.02
Large 0.025-0.050
Very large 0.05C-0.100
Gradual 0.000 0 0 0 0 0
Variations in the Aliernating (occasicnally) n4d 0.001-0.005
Channel Cross Secticn Alternating {frequently) 0.010-0.015
Sum (n0-n4} 0.051 0.031 0.08%
x {% of Area) 0.0102 0.0186 0.0138
Sum {lef, right,center) 0.0426
Minor 1 1 1 1
Degree of Meandering Appreciable m 1.15
Severe 1.3
n={n0+nl+n2+n3+ndim 0.04 0.043 0.04
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Projest:

Stream:

Photograph No.:
Section Description:

Waterman Wash
B35
# 53-56

Determination of Manning’s Roughness Coefiicients by FCDMC Methed

channel is coarse sand. Gverbanks are firm soii.
channel vegetation is smalt to madium brush. L

& ROB are sparse small to medium brush

and grasses.

Rough Sketch of

Typical Channel Cross Section

Ay By s
& 1

T
AN

B,
)

Channgl Conditions Manning’s n Adjustment  Left Cverbank Main Channel Right Overbank
{laft bank -Al} {center -AZ) {right bank -A3) .
Area [ 4 6 4
% [decimal] 0.285 0.43 0.285
Concrete 0.012-0.018
Rock Cut 0.025
Firm Sail nod 0.025-0.032 .02 0.03 (.03 Q.03
Channel Bed Material Fine Sand 0.023-.028
Coarse Sand 0.026-0.036 0.029
Gravel 0.028-0.035
Cobble 0.030-0.050
Boulder 0.040-0.070
Smocth 0.000 Q 0 0
Degree of Irregularity Minor ni 0.001-0.005 C.001 0.001
Moderate 0.006-0.010
Severe 0.011-0.020
Megligible 0.000-0.004 0 0 0 0 0
Effects of Obstructions Minor nz 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.060
Small 0.002-0.010 4]
Vegetation Medium n3 0.01-0.025 0.012 0.015 0.015 0.012
Large 0.025-0.050
Very Large 0.050-0.100
Gradual 0.000 0 Y 0 0 0
Variations in the Alternating (occasionally) n4 0.001-0.005
Channel Cross Section Alternating {frequently) 0.010-0.015
Sum (nC-n4} 0.046 0.028 0.045
X (% of Area) 0.01311 0.01247 0.01311
Sum {left, right,center) 0.03889
Minor 1 1 1 1
Degree of Meandering Appreciable m 1.15
Severe 1.3
n=(n0+nl+n2+n3+ndim 0.042 0.088 0.042
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Determination of Manning's Roughness Coefficients by FCDMC Method

Project: Waterman Wash Rough Sketch of
Stream: D39 Typical Channe! Gross Section
FPhotograph No.:  # 25-28 Ay Az Ay
Section Description:  channel is firm soil and coarse sand. Cverbanks are g t (N
firm scil. Channe! vegetation is medium brush. L & ROB \W
vegetation is sparse small to medium brush and ,QK =
grasses.
Channel Conditions Manning's n Adjustment Left Overbank Main Channel Right Overbank
{left bank -A1) {center -A2) (right bank -A3)
Area [fH] 8 0 8
% [decimall 0.31 0.38 0.31
Concrete 0.012-0.018
Rock Cut 0.025
Firm Soil ng 0.025-0.032 0,028 0.029 0.029 0.028
Channel Bed Material Fine Sand 0.023-.026
Coarse Sand 0.026-0.036 0.028
Gravel 0.028-0.035
Cobble 0.030-0.050
Boulder 0.040-0.070
‘ Smooth 0.000 0 0 0
Degree of Irregularity Minor ni 0.001-0.005 0.001 0.001
Moderate 0.008-0.010
Severe 0.011-0.020
Negligible 0.000-0.004 0 0 G 0 0
Effects of Obstructions Minar nz 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.060
Small 0.002-0.010 0
Vegetation Medium n3 0.01-0.025 0.012 0.019 G.018 0.012
Large 0.025-0.050
Very Large 0.05C-C.100
Gradual 0.000 8] 0 0 0 0
Variations in the Aliernating (occasionally) nd 0.001-0.005
Channel Cross Section Alternating (frequently) 0.010-0.015
Sum (n0-n4) 0.043 0.028 0.049
X (% of Area) 0.01519 0.01064 0.01519
Sum (left, right,center) 0.04102
Minar 1 1 1 1
Degree of Meandering Appreciable m 1.15
Severe 1.3
n=(nd+nl+n2+n3+ndm 0.04 0.041 0.04
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Determination of Manning’s Roughness Coefficients by FCDMC lethod

Project Waterman Wash Rough Sketch of
Siream: EAS Typical Channel Cross Section
Phetograph No.:  # 8-12 [ . Aw Bz,
Section Description:  channe! and overbanks are finm soil. Channel has : g Tt
medium brush and grasses. L & ROB are \W
sparse with small o medium brush and grasses. s 3~H
Channel Conditions Manning’s n Adjustment Left Overbank Main Channel Right Overbank
(left bank -At) {center -A2) {right bank -A3)
Area [ft?] 12 42 12
% [decimal] 0.19 0.62 0.19
Concrete 0.012-0.018
Rock Cut 0.025
Firm Soil n0 0.025-0.032 0.03 0.022 0.02¢ 0.029 0.03
Channel Bed Material Fine Sand 0.023-.028
Coarse Sand 0.026-0.036
Gravel 0.028-0.035
Cobble 0.030-0.050
Boulder 0.040-0.070
Smooth 0.00C G 0 0
Degree of Irregularity Minor ni 0.001-0.005 0.003 0.002
Moderaie 0.008-0.010
Severa 0.011-0.020
Nagligible 0.000-0.004 0 Q 0 2 0
Effects of Obstructions Minor n2 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.060
Small 0.002-0.010 0
Vegetation Medium n3 0.01-0.025 0.012 0.024 0.028 0.013
Large 0.025-0.050
Very Large 0.050-0.100
Gradual 0.000 0 0 0 0 0
Variations in the Aliernating (occasionally) n4 0.001-0.00%
Channel Cross Section Aliernating (frequently) 0.010-0.015
Sum (n0-n4) 0.056 (0.029 0.059
X {% of Area} 0.01064 0.01798 0.01121
Sum {ieft, right,center) 0.03983
Minar 1 1 1 1
Degree of Meandering Apprecizble m 1.15
Severe 1.3
n={n0+n1+n2+n3+ndm 0.042 0.040 0.043
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Determination of Manning’s Roughness Coefficients by FCDMC ifiethod

Project: Waterman Wash Rough Sketch of
Stream: F34-2 Typical Channel Cross Section
Photograph No.:  # 138-141 y fh gy Az H=,
Section Description:  Overbanks are firm seil. Vegetation is more - : \' iy ; y
sparse on the LOB than the ROB. 2 3 ¥y 1.2
.
Channel Conditions Manning’s n Adjustment Left Overbank Main Channel Right Overbank
(left bank ~A1) {center -A2) {right bank -A3}
Area [ff] 2 3 2
% [decimal] 0.3 0.4 0.3
GConcrete 0.012-0.018
Rock Cut 0.025
Firm Soil n0 0.025-0.032 0.028 0.028 0.028 0.028
Channel Bed Material Fine Sand 0.023-.026
Coarse Sand 0.028-0.036 0.028
Gravel 0.028-0.035
Cobble 0.030-0.050
Boulder 0.040-0.070
Smooth 0.000 0 Q0 0
Dagree of Iregularity Minor ni 0.001-0.005 0.002 0.002
Moderate 0.006-0.010
Severe 0.011-0,020
Negligible 0.00C-0.004 0 0 0 0 0
Effects of Obstructions Miror ne 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.060
Small 0.002-0.010 0 (.009
Vegetation Medium n3 0.01-0.025 0.01 0.018 0.02
Large 0.025-0.050
Very Large 0.050-0,100
Gradual 0.000 4] 0 Q 0 0
Variations in the Alternating (occasicnally) n4 0.001-0.005
Channe! Cross Section Alternating {frequently) 0.010-0.015
Sum (n0-n4) 0.048 (.026 0.05
X (% of Area) 0.0144 0.0104 0.015
Sum (left, right,center) 0.0398
Minor 1 1 1 1
Degree of Meandering Appreciable m 1.15
Severe 1.3
n={n0+nl+n2+n3+ndm 0.038 0.040 0.037
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Project:

Stream:

Photograph No.:
Section Description:

Waterman Wash
ww

#1-4

channel and overbanks are firm soll. Channel vegetation
is medium brush and trees. L & ROB are sparse with
small and medium brush and grasses.

Determination of Manning’s Roughness Ceefficients by FCDMC Method

Rotigh Sketch of

Typical Channe! Cross Section

A ez,

5

b

¢
5 o T
y =

Channel Conditions Manning’s n Adjustmant Left Overbank Main Channel Right Overbank
{left bank -A1} (center -A2} {right bank -A3)
Area [ft]] 6 12 &
% [decimal 0.25 0.5 0.25
Concrete 0.012-0.018
Rock Cut 0.025
Firm Soil ne 0.025-0.032 0.029 0.028 0.028 0.028 0.028
Channel Bed Material Fine Sand 0.023-.026
Coarse Sand 0.026-0.036
Gravel 0.028-0.035
Cobble 0.030-0.050
Boulder (.040-0.070
Smooth 0.00C 0.002 0.002
Degree of liregularity Minor ni 0.001-0.005
Moderate ¢.006-0.010
Severs 0.011-0.020
Negligible 0.000-0.004 0 C.002 0 0.003 0
Effects of Obstructions Minor nz 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.060
Small 0.002-0.010 0 0.008
VYegetation Medium n3 0.01-0.025 0.01 0.018 0.02
Large 0.025-0.050
Very Large 0.050-0.100
Gradual 0.000 0 0 0 0 0
Variations in the Alternating {occasionally} n4 0.001-0.005
Channel Cross Section Alternating (frequently} 0.010-0.015
Sum (n0-n4) 0.05 0.028 0.053
X {% of Area) 0.0125 0.014 0.01325
Sum {left, right,center) 0.03975
Minor 1 1 1 1
Degree of Meandering Appreciable m 1.15
Severe 1.3
n=({n0+nl +n2+n3+ndim 0.038 0.040 0.038




Appendix E.1.5
N-VALUE REACH GROUP 5
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Project:

Determination of Manning’s Roughness Coefficients by FCDMC Method

Waterman Wash Rough Skelch of
Stream: J37 Tygical Channel Cross Section
Photograph No.: # 108-112 . Ay Ba By
Section Description:  channel bed is gravel. Overbanks are firm soil, " - i P 7
channe! vegetation is medium to large trees and brush. M‘Wﬁ’”"\ —
L & ROB are sparse medium brush and grasses. M
Channe! Conditions Manning's n Adjustment Left Overbarnk Main Channel Right Overbank
(left bank -A1) (center -A2) {right bank -AZ)
Area [f) 14 40 14
% {decimal] 0.21 0.58 Q.21
Concrete 0.012-0.018
Rock Cut 0.025
Firm Soil no 0.025-0.032 0.031 0,03 0.03 0.031
Channel Bed Material Fine Sand 0.023-.026
Coarse Sand 0.026-0.036
Gravel 0.028-0.035 0.03
Cobble 0.030-0.050
Boulder 0.040-0.070
Smaoth 0.000 0 0 0
Degree of lIrregularity Minor ni 0.001-0.605 0.005 0.005
Maoderate 0.006-0.010
Severe G.011-0.020
Negligible 0.000-0.004 0 0.002 G 0.002 0
Effects of Obstructions Minor n2 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.060
Smail 0.002-0.010 0
Vegstation Medium n3 0.01-0.025 0.018 Q.02 G.02
Large 0.025-0.050 0.035 0.03
Very Large 0.050-0.100
Gradual 0.000
Variations in the Alternating (occasicnally) né4 0.001-0.005
Channel Cross Saction Alternating (frequently} 0.010-0.015
Sum (n0-n4) 0.072 .03 0.087
X {% of Area) 0.01512 0.0174 0.01827
Sum (\efi, right,center) 0.05079
Minor 1 1 1 1
Degree of Meandering Appreciable m 1.15
Severe 1.3
n={n0-+n1+n2+n3+ndm 0.049 0.051 0.051
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Determination of Manning’s Roughness Coefficienis by FCDMC Method

Project:  Waterman Wash Rough Sketch of
Stream:  J38 Typical Channel Cross Section
Photograph No.:  # 105-108 ) A, A b
Section Description:  channel is coarse sand. Overbanks are firm soil. | ! 7 P
channel vegetation is large and very large trees and brush. T \3,5\ ‘B\ 3,9 { N
L & ROB are medium brush and grasses. e N 45
Channel Conditions Manning's n Adjustment  Left Overbank Main Channel Right Overbank
{left bank -A1) {center -AZ) (right bank -A3)
Area [ft]] 32 31 32
% [decimal] 0.22 0.58 0.22
Concrete 0.012-0.018
Rock Cut 0.025
Firm Sail nG 0.025-0.032 0.03 0.029 0.028 0.03
Channel Bed Material Fine Sand 0.023-.026
Coarse Sand 0.026-0.036 {.029
Gravei . 0.028-0.035
Cobble 0.030-0.050
Boulder 0.040-C.070
Smoocth 0.000 0 0 Q 0 0
Degree of lrregularity Minor ni 0.001-0.005
Moderate 0.006-0.010
Severe 0.011-0.020
Negligible 0.000-0.004 0 o 0 0 0
Effects of Obstructions Minor n2 0.005-0.015
Appreciable 0.020-0.030
Severeg (,040-0.080
Small 0.002-0.010
Vegetation Medium n3 0.01-0.025 0.022 0 0.021
Large (.025-0.050
Very Large 0.050-0.100 0.055 0.055
Gradual 0.000
Variations in the Alternating (occasicnally) n4 0.001-0.005
Channel Cross Section Altemnating (frequently) 0.010-0.015
Sumn (n0-nd) 0.084 0.029 0.084
X (% of Area) 0.01848 0.01624 0.01848
Sum (left, right,center) 0.0532
Minor 1 1 1 1
Degree of Meandering _Appreciable m 1.15
Severe 1.3 )
n=(n0+n1+n2+n3+ndhm Q.052 0.053 0.031
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Project:

Stream:
Photograph No.:
Section Description;

Determination of Manning’s Roughness Coefficients by FCDRMC Wiethod

Waterman Wash
440

#101-104

channel is gravel w/some cobbles. Qverbanks are firm
soil. Channe! vegetation is medium and large brush and
trees. L & ROB are sparse with small to medium brush

and grasses.

Fough Sketch of

Typicai Channel Cross Section

A

A s

e :
\\__/)L_—:lz __8,\

Channel Conditions

Manning's n Adjustment

L

eft Overbank

Main Channel! Right Qverbank
{left bank -A1) (center -A2) {right bank -A3)
Area [it] 89.4 60 69.4
% [decimal] 0.35 V0.3 .35
Concrete 0.012-0.018
Rock Cut 0.025
Firm Soil nG 0.025-0.032 0.029 0.027 0.027 0.029)
Channe! Bed Materiai Fine Sand 0.023-.026
Coarse Sand 0.028-0.036
Gravel 0.028-0.035 0.032
Caobblg 0.030-0.050
Boulder 0.040-0.070 ) N
Smooth 0.000 0 ) 0 0
Degree of hregularity Minor ni 0.001-0.005 0.002 0.002
Moderate 0.006-0.010
Severe 0.011-0.020 . 7
Negligible 0.000-0.004 o| 0.002 i 0.002 0
Effects of Obstructions Minor n2 0.005-0.015
Appreciable (.020-0.03C
Severe 0.040-0.060
Small 0.002-0.010 0
Vegetation Medium n3 0.01-0.625 0.015 0.018
Large 0.025-0.05C 0.03 0.033
Very Large 0.050-0.100 )
Gradual 0.000 -
Variations in the Alternating {occasionally) nd 0.001-0.005
Channel Cross Section Alternating {frequently) 0.010-0.015
Sum {n0-n4) 0.061 0.032 0.064
X (% of Area) 0.02135 0.0086 0.0224
Sum (left, right,center) 0.05335
Minor 1
Degree of Meandering Appreciable m 1.15 1.15 1.15 1.15
Severe 1.3
n=(Mn0+nl +n2+n3+ndm 0.051 0.061 0.054
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Determination of Manning’s Roughness Coefficients by FCDNC Method

Project:  Waterman Wash Rough Sketch of
Stream:  A27 Typical Channei Cross Section
Photograph No.:  # 8902 Ay - A3z
Section Description:  channel bed is coarse sand. Overbanks are firm soil = = E—
channel vegetation is medium to large brush and tre¢s. w$Y EEY £ i N T
L & ROB are sparse with small to medium brush and N =z
grasses.
Channe! Conditions Manning's n Adjustment Left Overbank Main Channel Right Overbank
{left bank -A1) (center -A2) {right bank -A3)
Area [ft*] B 44 B
% [decimal] 0.11 0.78 0.11
Congrete 0.012-0.018 ‘
Rock Cut 0.025
Firm Soil no 0.025-0.032 0.031 0.03 (.03 0.031
Channei Bed Material Fine Sand 0.023-.026
Coarse Sand 0.026-0.036 0.032
Gravel 0.028-0.035
Cobbie (.030-0.050
Boulder 0.040-0.070
Smioath 0.000 O 8] 0
Dagree of irreguiarity Minar ni 0.001-0.005 0.002 0.002
Moderaie 0.008-0.010
Severe 0.011-0.020
Negligible 0.000-0.004 0 0 0 0 0
Effects of Obstructions Minor nz 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.060
Small 0.002-0.010 0
Wegetation Mediurn n3 0.01-0.025 0.014 0.018
Large 0.025-0.05C 0.05 .05
Very Large ©.050-0.100
Gradual 0.000 0 0 8] 0 0
Variations in the Alternating {occasicnally) nd 0.001-0.005
Channel Cross Section Alternating {frequently) 0.010-0.015
Sum {n0-n4) 0.082 0.032 0.082
x (% of Area) 0.00902 0.02496 0.00902
Sum (left, right,center) 0.043
Minor 1 1 1 1
Degree of Meandeting Appreciable m 1.15
Sevarsg 1.3
n=(0+ni+n2+n3+ndm 0.045 0.043 0.049
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Determination of Manning's Roughness Coefficients by FCDMC Riethod

Project: Waterman Wash Rough Sketch of
Stream: AgGC Typical Channel Crass Section
Photograph Ne..  #113-116 & A A3,
Section Description:  channel is fine sand. Overbanks are firm soil. + 5 T
charinel vegetation is large brush and trees. L. & RCB . 35\ :—359 5‘5\ M
have smali and medium brush and grasses. E
Channel Condiiions Manning's n Adjustment Left Overbank Main Channel Right Overbank
(left bank -A1) (center -A2) {right bank -A3)
Area [f] 23 90 23
% [decimal] 017 0.66 017
Concrate 0.012-0.018
Raock Cut 0.025
Firm Soil nQ 0.025-G,032 0.028 0.029 0.029 0.029
Channel Bed Material Fine Sand 0.023-.026 0.025
Coarse Sand 0.026-0.036
Gravel 0.028-0.035
Cobhle .036-0.050
Bouider 0.040-0.070
Smooin 0.000 0 0 0
Degree of kregularity Minor ni G.001-C.005 0.002 0.003 0.002 0.002
Mcoderate 0.006-0.010
Severe 0.011-0.020
Negligible 0.000-0.004 0.004 0.002 Q 0.002 0
Effects of Obstructions Minor n2 0.005-0.015 0.005
Appreciable 0.020-0.030
Severe 0.040-0.060
Small 0.002-0.010 0
Vegetation Medium n3 0.01-0.025 0.018 (.015
Large 0.025-0.050 (0.045 (.04
Very Large 0.050-0.100
Gradual 0.000 Q C 0 0 0
Variations in the Alternating (occasionally) n4 0.001-0.005
Channel Cross Section Alternaiing (frequentiy} 0.010-0.015
Sum (n0-n4) 0.079 0.025 0.073
X {% of Area) 0.01343 0.0165 0.01241
Sum {left, right,center) 0.04234
Minor 1 1 1 1
Degrae of Meandering Appreciable m 1.15
Severe 1.3
n=(n0d+n1+n2+03+ndm 0.053 0.042 0.051
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Main Wash-Looking Downstream
Photo 130

Left Overbank-Looking Downstream
Photo 132

Right Overbank-Looking
Photo 133
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Project:

Stream:

Photograph No.:
Saction Description:

Determination of Manning’s Roughness Coefficients by FCDMC Method

Waterman Wash

Ji4

#130-133

channel is fine and coarse sand. Overbanks are firm
scil. Channel vegetation is large and very jarge brush
and frees. LOB is medium brush. ROB is small and
medium brush and trees.

Rough Sketch of
Typical Channel Cross Section

A Lz, Hz

P

2
¥ 1 LA
ek

Channel Conditions

Manning's n Adjustment Lefi Qverbank Main Channel Right Overbank
{left bank -A1) (center -A2) (right bank -A3)
Area [ft] 23 150 23
% [decimal] 012 0.76 .12
Congcrete 0.012-0.018
Rock Cut 0.025
Firm Soil nG 0.025-0.032 0.03 0.03 0.03 G.03]
Channel Bed Material Fine Sand 0.023-.026
Coarse Sand 0.026-0.036 0.0289
Gravel 0.028-0.035
Cobble £.030-0.050
Boulder 0.040-0.070
Smooth 0.000 0 0 0 0 0
Degree of Irregularity Minor ni 0.001-0.005
Maoderate 0.006-C.010
Severe 0.017-0.020
MNegligible 0.000-0.004 0 0 0 0 0
Effacts of Obstructions Minor n2 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.060
Small 0.002-0.010 0
Vegetation Medium n3 0.01-0.025 0.02 0.018
Large 0.025-0.050
Very Large 0.050-0.100 0.05 0.08
Gradual 0,000
Variations in the Alternating (occasionally) n4 0.001-0.005
Channel Cross Section Altemating (frequently) 0.010-0.015
Sum (n0-n4) 0.08 0.029 0.08
X (% of Area) 0.0096 0,02204 0.0096
Sum {left, right,center) 0.04124
Minor 1 1 1 1
Regree of Meandering Appreciable m 1.15
Severe 1.3
n=n0+nl+n2+n3+ndm 0.05 0.041 0.048




J39

Main Wash-Looking Downtrem
‘Photp 97

Left Overbak-Looking DWnstfeam
Photo 99 Photo 100




Project:

Stream:

Photograph No.:
Section Description:

Determination of Manning’s Roughness Coefficients by FCOMC Method

Waterman Wash
J39
#97-100

channel is coarse sand. Overbanks are firm soil,
channel vegetation is large to very large brush and wees.
L & ROB are medium brush and grasses.

Rough Sketch of
Typical Channel Cross Saction

A, Ay

k]

3

(s
[ ¥

[]
‘ZD\ 60\ 20\ L’f'

Chanine! Canditians Manning’s n Adjustment Left Overbank Main Channel Right Overbanlc
{left bank -A1) {center -A2) (right bank -A3)
Area [ft%] 40 200 40
% [decimal] 0.14 0.72 0.14
Concreie 0.012-0.018
Rock Cut (.025
Firm Soil ng 0.025-0.032 0.029 0.029 0.028 0.025
Channel Bed Material Fine Sand (.023-.026
Coarse Sand (3.026-0.036 0.029
Gravel 0.028-0.035
Cobble 0.030-0.050
Boulder (.040-0.070
Smooth Q0.000 0 0 0 0 Q
Degree of irreguiarity Minor ni 0.001-0.005
Moderate 0.008-0.010
Severe (.011-0.020
Negligibie 0.000-0.004 0 0 0 0 0
Effects of Obstructions Minor n2 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.060
Small 0.002-0.010 0
Vagetation Medium n3 0.01-0.025 0.028 0.026
Large 0.025-0.060
Very Large 0.050-0.100 0.055 0.055
Graduat 0.000 0 4] 0
Variations in the Alternating (occasionally) n4 0.001-0.005
Channel Cross Section Alternating {frequently) 0.010-0.015
Sum {n0-n4) 0.084 0.02% 0.084
X (% of Area) 0.01176 0.02088 ¢.01176
Sum (left, right,center) 0.0444
Minor 1 1 1 1
Deagree of Meandering Appreciable m 1.15
Severe 1.3
n={n0 +n15n2+n3+ndhHm 0.057 0.044 0.085
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Main Main Wash-Bed Material
Photo 117 Photo 118

Left Overbénk—Looking Downstream | ' o Right verbank—Looking Downstream
Photo 119 Photo 120
= —




Project;

Stream:

Photograph No.:
Section Description:

Determination of Manning’s Roughness Coefficients by FCDMC NMiethod

Waterman Wash
J38-2
#117-120

channel bed is coarse sand. Overbanks are firm soil.

channel vegetation is large to very large brush and trees.

L & ROB are smail to medium brush, cacti and grasses.

Rough Sketch of

Typica! Channel Cross Section

As

A, Az
] [
A [ A T

t

LY

t

Channel Condiiions Manning's n Adjustment Left Overbank Main Channel Right Overbank
{left bank -A1) (center -A2) (vight bank -A3)
Araa [ 26 140 26
% [decimal] 0.14 0.72 0.14
Concrele 0.012-0.018
Rock Cut 0.025
Firm Soil nQ 0.025-0.032 0.03 0.029 0.029 0.03
Channel Bed Material Fine Sand 0.023-.028
Coarse Sand 0.026-0.036 0,029
Gravel 0.028-0.035
Cobble 0.030-0.050
Boulder 0.040-0.070
Smooth 0.000 0 0 0 9] 0
Degree of bregularity Minor ni 0.001-0.005
Moderate 0.006-0.010
Severe 0.011-0.020
Negligible 0.000-0.004 0 Q 0 0 0
Effects of Obstructions Minor n2 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.060
Small (.002-0.010 0
Yegetation Medium n3 0.01-0.025 0.018 0.021
Large 0.025-0.050
Very Large .050-0.100 0.05 0.05
Gradual 0.000 0 0 0
Variations in the Alternating (occasianally) n4 0.001-0.005
Ghannel Cross Section Alternating {frequently} 0.010-0.015
Sum (n0-n4) 0.079 0.029 0.079
X (% of Area) 0.01106 0.02088 0.01106
Sum (left, right,center) 0.043
Minor 1 1 1 1
Degree of Meandering Appreciable m 115
Severe 1.3
n=(n0+nt+n2+n3+nd)m 0.049 0.043 0.051




Main Wash-Looking Downstream
Photo 134

Photo 136

57T

W

Material

Main Wash-Bed
Photo 135

Sy e it =Pt ey

Right Overank—ooking Downstream
Photo 137




Project:
Stream:

Determination of Manning’s Roughness Coefficients by FCDRMC iiethod

Waterman Wash
J48

Rough Sketch of
Typical Channel Cross Section

Photograph No..  # 134-137 Ay Az B
Section Description:  channel is gravel. Overbanks are firm soil. Channel g z ¥ ¥
vegetaticn Is medium to large brush and trees. L & W
ROB are medium brush and grasses. M6
Channe! Conditions Manning's n Adjustment Left Qverbank Main Channel Right Overbank
{left bank -A1) {center -A2) {right bank -A3)
Area [t 45 120 45
% [decimall 0.21 0.58 0.21
Concrete 0.012-0.018
Rocek Cut 0.025
Firm Soil no (,025-0.032 0.03 0.029 0.029 0.03
Channet Bed Material Fine Sand 0.023-.026
Coarse Sand 0.026-0.036
{Gravel 0.028-0.035 0.033
Cobble 0.03C-0.050
Boulder 0.040-0.070
Smooth 0.000 0 Q 0
Degree of lrregularity Minor ni 0.001-0.005 0.005 0.005
Moderate 0.006-0.010
sSevere 0.011-0.020
Negligible 0.000-0.004 0 4] 0 0 0
Effects of Obstructions Minor nz 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.060
Small 0.002-0.010 0
Yegetation Medium n3 0.01-0.025 0.02 0.624 0.025 0.019
Large 0.025-0.050
Very Large 0.050-0.100
Gradual 0.000
Variations in the Alternating (occasionally) rd 0.001-0.005
Channe! Cross Section Alternating (frequently} 0.010-0.015
Sum (N0-n4) 0.058 0.033 0.059
X (% of Area) 0.01218 C.01e14 0.01239
Sum (left, right,center) 0.04371
Minor 1 1 1 1
Degree of Meandering Appreciable m 1.15
Severe 1.3
n=n0+n1+n2+n3+ndm




WWWY-4

Main Wash-ooking Downstream Main Wash-Bed Material
Photo 17 Photo 18

Left Overbank-Looking Downstream Right Overbank-Looking Downstream
Photo 20 Photo 19




BDetermination of Manning's Roughness Coefficients by FCDMC iMethod

Preject: Waterman Wash Reugh Sketch of
Stream: WW-4 Typica! Channel Cross Section
Photograph No.:  #17-20 LAy L B £,
Section Description:  channel is coarse sand. Overbanks are firm soil. ) ) . to
channel vegetation ts medium to large brush and trees. o 4 \{ 4 5
L & ROB is small to madium brush and grasses. e
Channel Conditions Manning’s n Adjustment Left Overbank Main Channel Right Overbank
(left banik -Al) {center -A2) (right bank -A3)
Area [f) 10 50 10
% [decimal] 0.14 0.72 014
Concrete 0.012-0.018
Rock Cut 0.025
Firm Soil nd 0.025-0.032 (.03 0.028 0.028 0.03
Charnel Bed Material Fine Sand 0.623-.026
Coarse Sand 0.026-0.036 0.032
Gravel 0.028-0.035
Cobhble 0.030-0.050
Boulder 0.040-0.070
Smoath 0.000 0 0 G
Degree of lrregularity Mincr ni 0.001-0.005 0.003 0.003
Moderate 0.006-0.010
Severe 0.011-0.020
Negligible 0.000-0.004 0 0 0 3] 0
Effects of Obsiructions Minar nz 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.060
Small 0.002-0.010 0
Yegetation Medium n3 0.01-0.025 c.02 C.02
large 0.025-0.050 0.05 0.05
Very Large 0.050-0.100
Gradual 0.000
Varjations in the Alternating {occasionally) n4 0.001-0.005
Channei Cross Section Alternating (frequently} 0.010-0.015
Sum (n0-n4) 0.081 0.032 0.081
X (% of Area) 0.01134 0.02304 0.01134
Sum (lsft, right,center) 0.04572
Miner 1 1 1 1
Dagree of Meandering Appreciable m 1.15
Severa 1.3
ni={n0 +n1+n2 +n3 + ndjm 0.05 0.048 0.05




Appendix E.1.7
N-VALUE REACH GROUP 7




Main Wash-Looking Downstream
Photo 151

b3l s -

Right Overbank-Looking Downstream

Left bvérbank—Lo}JI;ing Downstream
Photo 153 Photo 154




Determination of Manning’s Roughness Coefficients by FCDMC Method

Project: Waterman Wash Rough Sketch of
Stream: WW-2 Typical Channel Cross Section
Photograph No.:  #151-154 o B, Ar__ Az,
Section Description: Lpr - ! o )
_’w
Channel Conditions Manning's n Adjustment Left Overbank Main Channel Right Overbank
{left bank -A1) (center -A2) {right bank -A3)
Area [ft’] 2 5 2
% ]decimal] 0.22 0.56 0.22
Concrete 0.012-0.018
Rock Cut 0.025
Firm Soil ni 0.025-0.032 0.028 0.028 0.028 0.028
Channel Bed Material Fine Sand 0.023-.026
Coarse Sand 0.026-0.038 0.032
Gravel 0.028-0.035
Cobble 0.030-0.050
Boulder 0.040-0.070
Smooth 0.000 0 0 0
Degree of Iregularity Minor nt 0.001-0.005 0.002 0.002
Maoderate 0.006-0.010
Savere 0.011-0.02C
Negligible 0.000-0.004 0 c 0 0 0
Effects of Obstructions Minor n2 0.005-0.015
Appreciable 0.020-0.030
Savare .040-0.080
Small 0.002-0.016 0
Vegetation Medium n3 0.01-0.025 G.02 0.02)
Large 0.025-0.050 .05 0.05
Very Large 0.050-0.100
Gradual 0.000 0 0 0 0 0
Variations in the Alternating (occasionally) n4 0.001-0,005
Channe! Cross Section Alternating (frequentiy} 0.010-0.015
Sum (n0-n4) 0.08 0.032 0.08
X (% of Area) 0.0176 0.01792 0.0176
Sum (left, right,center) 0.05312
Minor 1 1 1 1
Degree of Meandering Appreciable m 1.15
Severe 1.3
n={nd+nt+n2+n3 +ndm 0.048 0.053 0.048




Main Wash-Looking Downstream
Photo 155
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Determination of Manning's Roughness Coefficients by FCDMC Method

Project: Waterman Wash Rough Sketch of
Stream: WW-3 Typical Channel Cross Section
Photograph No.:  #155-158 s By O 8
: PETI '~ ¥ 1 |
Section Desgription: M—m
7 A
Channel Conditions Manning’s n Adjustment Left Overbank Main Channel Right Overbank
(left bank -A1) (center -A2) {right bank -A3)
rea [ft] g 15 9
% [decimal] 0.27 0.46 0.27
Concrete 0.012-0.018
Rock Cut 0.025
Firm Soil no 0.025-0,032 0.03 0.029 0.029 0.03
Channel Bed Material Fine Sand 0.023-.026
Coarse Sand 0.026-0.036 0.03
Gravel {.028-0.035
Caobble 0.030-0.050
Boulder 0.040-0.070
Smooth 0.000 0 0 0
Degree of Irregularity Minor ni 0.001-0.005 0.002 0.002
Moderate 0.006-0.010
Severe 0.011-0,020
Negligible 0.000-0.004 Q 0 4] 0 0
Effects of Obstructions Minor n2 0.005-0,015
Appreciable 0.020-0.030
Severe 0.040-0.060
Small 0.002-0.010 0
Vegetation Medium n3 0.01-0.025 0.018 0.018
Large 0.025-0.050 0.045 0.045
Very Large 0.050-0.100
Gradual 0.000 Q0 0 0 0 0
Variations in the Alternating {occasionally) n4 0.001-0.005
Chanhnel Cross Section Alternating {frequently) 0.010-0.015
Sum {n0-n4} 0.076 0.03 0.078
X (% of Area) 0.02052 0.0138 0.02052
Sum (left, right,center) 0.05484
Minor 1 1 1 1
Degree of Meandering Appreciable m 1.15
Severe 1.3
n=(n0+n1+n2+n3-+ndm 0.048 0.055 £.048
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Determination of Manning’s Roughness Coefficienis by FCDMC Method

Project: Waterman Wash
Stream:  481WS823 (F20)
Photograph Ne.:
Section Description:

Fough Sketch of

Typical Channel Gross Section

fy

e

£z

;;\

’
)

Channel Conditiens Manning’s n Adjustment Left Overbank Main Channel Right Overbank
{left bank -A1) {center -A2) (right bank -A3)
Area [ - 25 40 80
% [decimal] 0.17 0.28 0.55
Concrete 0.012-0.018
Rock Cut 0.025
Firm Soil nd (0.025-0.032 0.032 0.032 0.032 .03
Channel Bed Material Fine Sand 0.023-.026
Coarse Sand 0.026-0.036
Gravel 0.028-0.035
Cobble 0.G3G-0.050 0.03
Boulder 0,040-0.070
Smooth 0.000 0 0 0
Degree of Iregularity Minor ni 0.001-0.005 0.001 0.0014
Moderate 0.008-0.010
Severg 0.011-0.020
Negligibls 0.000-0.004 0 Y] 0 0 0
Effects of Obstructions Minor n2 0.005-0.015
Appreciable 0.020-0.030
Severe 0.040-0.060
Small 0.002-0.010 0
Vegetation Medium n3 0.01-0.025 0.01 0.01 0.015
Large 0.025-0.050 0.03 0.022
Very Large 0.050-0.100
Gradual 0.000 0 0 0 Q 0
Variations in the Alternating (occasionally) n4 0.001-0.005
Channel Cress Section | Alternating (frequently) 0.010-0.015
Sum {nG-n4) 0.043 0.062 0.055
X (% of Area) 0.00731 0.01736 0.03025
Sum (leff, right,center) 0.05492
Minor 1 1 1 1
Legrae of Meandering Appreciable m 1.15
Severe 1.3
n={n0+n1+n2+n3+ndm 0.04 0.055 0.045




APPENDIX E.2
CROSS SECTION PLOTS
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MODEL: 1S2WS14 (J14)
REACHES: 1S2WS14 (J14)
182WS23 (J14)
MODEL: 1S2WS17 (J38)
REACH:  1S2WS17 (J38)
MODEL: 1S2WS18B (J37)
REACHES: 1S2WS18B (J37)
1S2WS18A (J27)
MODEL: 1S2WS2A (J46)
REACH:  1S2WS2A (J46)
MODEL: 1S2WS2B (J48)
REACH:  1S2WS2B (J48)
MODEL: 1S2WS2C (J47)
REACH:  1S2WS2C (J47)
MODEL: 1S2WS31 (A56)
REACHES: 1S2WS31 (A56)
2S3WS12A (A30)
2S3WS12B (A27)
2S2WS7C (A32)
282WS7A (A52)
2S3WS1 (A54)
2S2WS6 (A55)
2S2WS20 (A19)
2S2WS17B (A63)
2S2WS7B (A51)
MODEL: 1S2WS31B (170)
REACHES: 1S2WS31B (I70)
1S2WS32A (I67)
1S2WS32B (168)
1S2WS34 (I65)
1S2WS33 (166)
1S2WS31A I71)
MODEL: 1S2WS9A (J39)
REACHES: 1S2WS9A (J39)
1S2WS27 (J16)
182WS22 (J20)
MODEL: 1S2WS9B (J40)
REACH:  1S2WS9B (J40)
MODEL: 1S3WS24A (A60)
REACHES: 1S3WS24A (A60)
1S3WS24B (A59)
MODEL: 2S1WS31 (B46)
REACH:  2S1WS31 (B46)
MODEL: 252WS15 (A37)

REACH: 2S2WS15 (A37)

MODEL: 2S2WS16A (A35)
REACHES: 2S2WS16A (A35)
282WS16B (A15)
2S2WS17A (A17)
MODEL: 282WS26 (A41)
REACH:  2S2WS26 (Ad1)
MODEL: 2S2WS35A (B58)
REACH:  2S2WS35A (B58)
MODEL;: 282WS35B (B29)
REACH:  2S2WS35B (B29)
MODEL: 3S1WS4A (H71)
REACHES: 3STWS4A (H71)
3S1WS4B (H73)
3S1WS3 (H29)
MODEL: 3S1WSS5 (B45)
REACH:  3S1WS5 (B45)
MODEL: 3S1WS6 (B47)
REACH:  3S1WS6 (B47)
MODEL: 3S1WS9 (B12)
REACH:  3S1WS9 (B12)
MODEL: 3S2WS2A (B33)
REACHES: 3S2WS2A (B33)
3S2WS2E (B33)
3$2WS11 (B37)
3S2WS2D (B35)
MODEL: 3S2WS2B (B65)
REACIHES: 3S2WS2B (B65)
3S2WS1 (B54)
382WS2C (B38)
MODEL: 4S1ES21 (E45)
REACH:  4S1ES21 (E45)
MODEL: 4S1ES23 (F20)
REACH:  4S1ES23 (F20)
MODEL: WATERMAN WASH

REACHES: WATERMAN WASH

3S1WS15B (D39)
3S1WS15A (G40)
3S1WS26 (D33)
3STWS25B (D32)
3S1IWS25A (D31)
4S1ES15A (F34)
4S1ES9 (E49)
4S1ES20 (E44)
3SIWS22A (D42)
3S1WS22B (G39)



MODEL: 1S2WS14 (J14)

REACH: 1S2WS14 (J14)




Waterman Wash FDS
~ FCD 2002C024
. EEC Job No. 303002
Change in Discharge based on Reach Length

Wash ID: 152WS14 (J14)

Subbasin  X-section Discharge | Q (3 sig-figs) | Q (2 sig-figs)
J14 4.853 8657 8660 8700
J14 4.589 8325 8320 8300
J14 4.354 8029 8030 8000
J14 4.078 7681 7680 7700
J14 3.846 7389 7390 7400
CPJ14A 3.575 7048 7050 7000
CPJ14 3.302 7165 7170 7200
CPJ14 3.245 7165 7170 7200

3.245 is directly downstream of CPJ14, so the discharge for CPJ14 was used.




152WS14 (J14) Plan: 152WS14 (J14)
River = 1S2WS14 (J14) Reach = REAGH 2

12/13/2004
RS =3.245

.043

g
1D40-| Legend
. B PR
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...... —
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- .
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182W314 (J14) Plan: 182W314 (J14)  12/13/2004
River = 152W814 {J14) Reach = REACH 2 RS =3.272 BR 70 Bridge
| ou |
1044-| Legend
1 EGPF1
1042- o weert
Crit PF 1
— -
Ground
'3
1040+ Bank Sta
10384
= 1036
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9
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W 034
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182WS14 (J14)
River = 182W814 (J14)

Reach = REACH 2

Plan: 132WS14 (J14) 12/13/2004
RS=38.272 BR 70 Bridge

% 05 % —— 043 E 05 —>
1 048} Legend
EG PF 1
WS PF 1
10461 . 4 WL N
Crit PF 1
e
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1042
g 10407
c
S
o
3
W 10384
1036
1034
1032 T
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Station (1)




Elevation (ft)

182W814 (J14) Plan: 132W8S14 (J14) 12/13/2004
River = 182W514 (J14) Reach=REACHZ RS =3.302 Directly upstream of Estrella Parkway.
I 05 I 043 % .05 I
10487 Legend
: EGPFT
1046 WePF1
Crit PF 1
—_—
Ground
®
1044+ Bani Sta
1042+
10401
10384
10364
1034+
1032
1030 7 T T T T T T T 1
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Station (ft)




Elevation (ft)

.05

182WS14 (J14) Flan: 182WS14 (J14) 12/13/2004

River = 152WS14 (J14) Reach = REACH 1
le

RS =8575
t

\ .043 | .05
1 0607 Legend
"EGPF1
4 WS PF1
_____ et
1 Crit PF %
— —_—
1058 Ground
: *
Bank Sta
10561
1054
1052
1050-|
1048 T T 1
9800 9800 10400 10600

Station (ft)




182WS14 (J14) Pian: 1S2WS14 (d14) 12/13/2004
River = 182WS14 (J14) Reach=REACH1 RS$=3.846
|L 05 ‘{ 043 ll . ‘
1066? g Legend
i EG PF 1
. WS PF 1
——e
Ground
4 @
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1084+
g i
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Elevation (ft)

10801

1S2WS14 (J14)

.043

Plan: 1S2WS14 (J14) 12/13/2004
River = 152W814 (J14) Reach=REACH1 RS=4.078

|
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10000
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1
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Elevation (it)

152WS14 (J14) Plan: 152WS14 (J14) 12/13/2004
River = 152W514 (J14) Reach = REACH 1 RS =4.354
|| .05 1' .043 IL .05 ‘]{
11007 Legend
"EGPF1
WS PF 1
1098~ CritPE1
e e
1 Ground
7 L
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1094~
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1086 e B S B S I — — —
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.05

1852WS14 {J14)
!

Plan: 1S2WS14 (J14} 12/13/2004
River = 152WS14 (J14) Reach=REACH1 RS=4580

S

.043

‘ | .05
11107 Legend
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1S2WS14 (J14) Plan: 182WS14 (J14) 12/13/2004
River = 182WS14 {J14) Reach = REACH 1 RS =4.853 Limit of study.
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MODEL: 1S2WS14 (J14)

REACH: 1S2WS23 (J14)




Waterman Wash FDS

FCD 20020024

EEC Job No. 303002

Change in Discharge based on Drainage Area

Wash ID:  1S2WS23 (J14)

Subbasin: J25

Total Discharge (cfs) = 887
Total Area (acres) = 335
X-Section | Contributing | Percent of Discharge
1D Area (acres)| Total Area | at X-Section

1.027 252 75.2 670
0.773 274 81.9 730
0.516 202 87.1 770
0.233 307 g91.6 810
0.079 335 99.9 890




182WS14 (J14) Plan: 152W8&14 (J14) 12/13/2004
River = 182W823 (J14) Reach=REACH1 RS$=0079
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Elevation (ft)

182WS14 (J14)  Plan: 1S2WS14 (J14)  12/13/2004
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152WS14 (J14)

Plan: 152WS14 (J14)

River = 182WS23 (J14) Reach = REACH 1
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182WS14 (J14) Plan: 182WS814 (J14) 12/13/2004
River = 152WS23 (J14) Reach=REACH1 RS=0773
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1S2WS14 (J14)

Rivar = 182W523 (J14) Reach =REACH 1
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MODEL: 1S2WS17 (J38)

REACH: 1S2WS17 (J38)




Waterman Wash FDS

FCD 20020024

EEC Job No. 303002

Change in Discharge based on Drainage Area
Wash ID: 152W817 (J38)

Subbasin: J38

Total Discharge (cfs) = 2303
Total Area {acres) = 1319
X-Section | Contributing | Percent of Discharge
ID Area {acres) | Total Area | at X-Section

0.920 845 64.1 1480
0.718 935 70.9 1630
0.495 1035 78.5 1810
0.298 1155 87.6 2020




Elevation {ft)

182WS17 (J38)  Plan: 182WS17 (J38)
River = 152WS17 (J38) Reach = REACH 1
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RS = 0.298 Cross Section located at Elliot Road.
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182WS17 (J38) Plan: 182W817 (J38) 12H3/2004
River = 182W517 (J38) Reach=REAGCH1 RS =0.495
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182WS17 (J38)

Plan: 182WS17 (J38) 12/13/2004

River = 1S2W817 (J38) Reach=REACH1 RS=0.718
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182WS17 (J38) Plan: 1S2W317 (J38) 1213/2004
River = 1S2W817 (J38) Reach = REACH 1 RS =0.920 Limit of Study.
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- MODEL: 1S2WS18B (J37)
REACH: 1S2WS18B (J37)




Waterman Wash FDS
FCD 2002C024
EEC Job No. 303002

Change in Discharge based on Drainage Area

Wash ID:  1S2WS18B (J37)

Subbasin: J28

Total Discharge (cfs) = 1114

Total Area (acres) = 631
X-Section | Contributing | Percent of Discharge
D Area (acres) | Total Area | at X-Section
1.618 549 87.0 970
1.338 587 93.0 1040




Waterman Wash FDS

FCD 2002C024

EEC Job No. 303002

Change in Discharge based on Reach Length

Wash ID:  152WS18B (J37)

Subbasin_X-section Discharge | Q (3 sig-figs) | Q (2 sig-figs)
CPRJ27 1.045 2475 2480 2500
J37 0.876 2798 2800 2800
CPJ37 0.683 3167 3170 3200




Elevation (ft)

1S2WS18B (J37)

Plan: 182WS18B (J37) 12/13/2004

River = 182WS18B {J37) Rsach=REACH2 RS =0.683
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132WS18B (J37) Plan: 132WS18B (J37) 12/13/2004
River = 152WS18B (J37) Reach=REACHZ2 RS =0.876
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182W518B (J37) Plan: 1S2WS18B (J37)  12/13/2004
River = 182WS188 (J37) Reach = REACH 2 RS =1.045
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1S2WS18B (J37)  Plan: 1S2WS18B (J37) 12/13/2004
River = 1S2WS18B (J37) Reach =REACH 1 RS =1.338
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182WS18B (J37) Plan: 1S2WS18B (J37) 12/13/2004
River = 1S2W518B (J37) Reach=REACH1 RS =1.618 Direclly downstream of Tuthill Road.
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MODEL: 1S2WS18B (J37)

REACH: 1S2WS18A (J27)




Waterman Wash FDS

FCD 2002C024

EEC Job No. 303002

Change in Discharge based on Drainage Area

Wash ID:  1S2WS18A (J27)

Subbasin: J27

Total Discharge (cfs) = 1431
Total Area (acres) = 961
X-Section | Contributing] Percent of Discharge
1D Area (acres)| Total Area at X-Section
0.460 471 49.1 700
0.257 B51 57.3 820




182WS18B (J37) Pian: 1S2WS18B (J37) 12/13/2004
River = 182WS18A (J27) Reach = REACH1 RS =0.257
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152WS18B (J37) Pian: 1S2WS18B (J37) 12/13/2004
River = 152WS18A (J27) Reach = REACH 1 RS =0.460 Limit of study.
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MODEL: 1S2WS2A (J46)
REACH: 1S2WS2A (J46)




Waterman Wash FDS

FCD 2002C024

EEC Job No. 303002

Change in Discharge based on Drainage Area

Wash ID:  152WS2A (J46)

Subbasin: J30

Total Discharge (cfs) = 656
Total Area (acres) = 213
X-Section | Contributing | Percent of Discharge
D Area (acres) | Total Area | at X-Section

3.326 128 60.3 400
3.080 154 72.5 480
2.849 200 94.1 620
2.541 213 100.0 660




Waterman Wash FDS
FCD 2002C024
EEC Job No. 303002 .

Change in Discharge based on Reach Length

Wash ID:  1S2WS2A (J46)

Subbasin X-section Discharge | Q (3 sig-figs)] Q (2 sig-figs)
CPJ30 2.541 656 660 700
J46 2.459 686 690 700
J46 2.287 750 750 800
J46 2.009 853 850 900
J46 1.785 936 940 200
J46 1.507 1089 1040 1000
J46 1.200 1153 1150 1200
CPJ46 0.869 1276 1280 1300




Elgvation (ft)
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1S2WS2A (J46)  Plan: 1S2WS2A (J46) 12/13/2004
River = 1S2WS2A (J48) Reach=REACH1 RS =0.889
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152WS2A (J46) Plan: 1S2WS32A (J46) 12/13/2004
River = 152WS2A (J468) Reach = REACH 1 RS =1.200
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Elevation (ft)

182WS2A (J46) Plan: 1S52WS2A (J46) 12/13/2004
River = 152WS2A {J46) Reach=REACH1 R8S=1.507
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1S2WS2A (J46)

Plan: 1S2WS2A (J46) 12/13/2004
River = 1S2WS2A (J46) Reach = REACH 1

RS =1.785
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1S2WS2A (J46)  Plan: 1S2WS2A (J46) 12/13/2004
River = 1S2WS2A (J46) Reach = REACH 1 RS =2.009
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1S2WS2A (J46)

Plan; 1S2WS2A (J46) 12/13/2004

River = 1S2WS2A (J46) Reach=R8EACH1 RS =2.287
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152WS2A (J46) Plan: 182WS2A (J46) 12/13/2004
River = 152W82A (J48) Reach=REACH1 RS =2.458 Downstream of 2-68" GMP’s which cross Estralla Parkway.
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Elevation {ft)
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152WS2A (J46) Pian: 1S2WS2A (J46) 12/13/2004
River = 1S2WS2A (J48) Reach = REACH 1 RS =2532 Culv 2-88"CMP's
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1S2WS2A (J46)  Plan: 1S2WS2A (J46)
River = 182WS2A {J48) Reach=RREACH1 RS=2.541 Upstream of 2-68" CMP’s which cross Esirella Parkway.
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1S2WS2A (J48) Plan: 1S2WS2A (J46) 12/13/2004
River = 1S2WS2A (J46) Reach = REACH 1 RS = 2.849
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1S2WS2A (J48)

Plan: 1S2WS&2A (J48) 12/13/2004

River = 1S2WS2A (J46) Rsach=REACH1 RS =3.080
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182WS2A (J48) Plan: 1S2WS2A (J46) 12/13/2004
River = 1S2WS2A (J46) Reach=REACH1 RS =12.326 Limit of Sudy.
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MODEL: 1S2WS2B (J48)
REACH: 1S2WS2B (J48)




Waterman Wash FDS
FCD 2002C024
EEC Job No. 303002

Change in Discharge based on Drainage Area

Wash [D: 1S2WS2 (J48)

Subbasin: J31

Total Discharge (cfs) = 826
Total Area {acres) = 291
X-Section | Contributing{ Percent of Discharge
D Area (acres)| Total Area at X-Seclion

3.397 193 66.2 550
3.143 228 78.4 650
2.911 256 88.1 730
2.644 268 92.0 760
2.391 291 100.0 830




Waterman Wash FDS
FCD 2002C024
EEC Job No. 303002

Change in Discharge based on Reach Length

Wash ID:  1S2WS2B (J48)

Subbasin X-seciion Discharge | Q (3 sig-figs) | Q (2 sig-figs)
CPJ31 2.391 826 830 800
J48 2.346 859 860 900
J48 1.980 1119 1120 1100
J48 1.726 1313 1310 1300
J48 1.380 1568 1560 1600
J48 1.136 1744 1740 1700
J48 0.883 1929 1930 1900
CPJ48 0.677 2080 2080 2100

CPJ31 is equivalent to J31
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1S2WS2E (J48) Plan: 1S2WS2B (J48) 12/13/2004
River = 182WS2 (J48) Reach = REACH 1 RS =0.883
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Elevation (ft)

152WS2B (J48) Plan: 1S2WS2B (J48) 12/13/2004
River = 182WS2 (J48) Reach = REACH 1 RS =1.136
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1S2WS2B (J48) Plar: 1S2WS2B (J48) 12/13/2004
River = 152WS2 (J48) Reach = REACH 1 R5=1.380
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Elevation (ft)
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1S2WS2B (J48)  Plan: 1S2WS2B (J48)  12/13/2004
River = 182WS2 (J48) Reach=REACH1 RS=1.880
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1S2WS2B (J48)  Plan: 1S2WS2B (J48)  12/13/2004
River = 1S2WS2 (J48) Reach=REACH1 RS =2.346 Downstream of 2-10° x 8" Box culveri which cross Estrelia Parkwa
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Elevation (ft)
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1S2WS2B (J48) Plan: 182WS2B (J48)
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12/13/2004

] 043

¥

[ Legend |

"EGPF1
—
Crit PF

—

Ground

L ]
Bank Sta

9970

Stafion (ft)

—
10010




Elevation (ft)
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152WS2B (J48)

River = 182WS52 (J48) Reach = REACH1
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1S2WS2B (J48)

Plan: 1S2WS2B (J48)
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1S2WS2B (J48)

Plan: 1S2WS28B (J48)
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MODEL;: 1S2WS2C (J47)

REACH: 1S2WS2C (J47)




Waterman Wash FDS

FCD 2002C024

EEC Job No. 303002

Change in Discharge based on Reach Length

Wash ID:  182WS2C (J47)

Subbasin _X-section Discharge| Q (3 sig-figs) |Q (2 sig-figs)
CPJ53 2.460 121 120 100
Ja7 2.201 228 230 200
Jaz 1.977 321 320 300
J47 1.705 433 430 400
Ja7 1.519 510 510 500
J47 1.311 596 800 600
J47 1.113 678 680 700
J47 0.8930 754 750 800
CPJ47 0.825 797 800 800

1. 0.8256 does not exist in HEC-RAS model. Cross section in exce! sheet for calculation purposes.
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182WS2C (J47) Plan: 1S2WS2C (J47) 11272005
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MODEL: 1S2WS31 (A56)

REACH: 1S2WS31 (A56)




Waterman Wash FD5
FCD 2002C024
EEC Job No. 303002

Change in Discharge based on Drainage Area

Wash ID:

Subbasin: A28

182WS31 (A56)

Total Discharge (cfs) = 653
Total Area (acres) = 353
X-Section Contributing Percent of Discharge
iD Area (acres) Total Area | at X-Section
4.185 124 35.1 229
3.910 353 100.0 653




Waterman Wash FD3

FCD 20020024 :
EEC Job No. 303002 .
Change in Discharge based on Reach Length

Wash ID:  1S2WS31 (A56)

Subbasin X-section Discharge  Q (3 sig-figs) Q (2 sig-figs) percent of area
AZ8 4.185 229 230 200
A28 3.910 653 650 700
A27 3.668 1052 1050 1100 50
CPAZ7 3.374 1452 1450 1500
A29 3.011 1734 1730 1700 50
CPA29 2.673 2016 2020 2000 ‘
CPA30 2673 2901 2900 2900
A52 2.388 2836 2840 2800 50
CPAb2A 2.110 2772 2770 2800
CPAb2 2.110 3898 3900 3900
A5b5 1.913 4347 4350 4300
CPAS5A 2061 2060 2100
CPA55 1.913 4626 4630 4600
AbSG 1.595 4554 45560 4600
AB6 1.329 4494 4490 4500
A58 1.076 4437 4440 4400
ASB 0.811 4378 4380 4400
AbB 0.571 4324 4320 4300
A56 0.317 4266 4270 4300 : ‘
CPAS56 0.000 4195 4200 4200
Notes:

1. Q at station 3.910 is 653 cfs for local subbasin A28
2. A percentage of the area for subbasin A55 was used to determine the q at cross section 1.913.

2. 236 out of 392 acres contribute to ASE,
2. 450 1 3898 = 4347




1S2WS31 (AS6) Plan: 1S2WS831 (AS6) 12/13/2004
River = 1S2W831 (A56) Reach=REACHS RS =0.317 Right side of cross section within existing floodplain.
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182WS31 (AS6) Plan: 1S2W331 (AS8) 12/13/2004
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Elevation (ff}

182WS31 (A56)  Plan: 1S2WS31 (ABB)  12/13/2004
River = {S2WS31 (A56) Reach=REACHS5 RS=1.328
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1S2WS31 (AS6) Plan: 182WS31 (AS8) 12/13/2004
River = 152WS31 (A56) Reach=REACH4 RS=1.913
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182WS31 (ABB) Plan: 182WS31 (ABB) 12/13/2004
River = 1S2WS31 (AS6) Reach=REACH4 RS$=2.110
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1S2WS31 (A56)  Plan: 1S2WS31 (A56)  12/13/2004
River = 182WS31 (AS6) Reach=REACH3 RS=23388
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132WS31 (ASE) Pian: 1 82W83l1 {A56) 12/13/2004
River = 1S2WS31 (A56) Reach = REACH 2 RS = 3.011
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1S2WS31 (AB6)  Pian: 1S2WS31 (A56) 12/13/2004
River = 152W531 (A56) Reach=REACH 2 R&E=3.374
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182WS31 (AS6) Plan: 182WS31 {(A56) 12/13/2004
River = 182WS31 (A56) Reach = REACH 1 RS = 3.668
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182WS31 (ADB) Plan: 1S2WS31 (AB6) 12/13/2004
River = 152W531 (A56) Reach = REACH 1 RS = 4.185 Limit of Sudy.
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MODEL: 1S2WS31 (A56)
REACH: 2S3WS124 (A30)




Waterman Wash FDS

FCD 20020024

EEC Job No. 303002

Change in Discharge based on Reach Length

Wash ID: 2S3WS12A (A30)

Subbasin X-section Discharge Q (3 sig-figs) Q {2 sig-figs)
AQ6 4175 694 694 690
ADG 3.908 726 726 730
CPADS 3.613 793 793 790
A24 3.368 859 859 860
A24 3.116 926 926 930
A24 2.811 1008 1008 1010
A24 2.536 1082 1080 1100
A24 2.254 1158 1160 1200
A24 2.011 1223 1220 1200
Az4 1.788 1283 1280 1300
CPA24 1.605 1332 1330 1300
A30 1.343 1313 1310 1300
A30 i.076 1294 1290 1300
A30 0.802 1275 1270 1300
A30 0.541 1256 1260 1300
CPA30A 0.277 1237 1240 1200

1. 87% of drainage area contributes to 4.175.
2. 91% of drainage area contributes to 3.908
3. Local runoff for AOE is 798 cfs.




182WS31 (ADB) Plan: 152WS31 (AB6Y 12/13/2004
River = 253WS12A (A30) Reach = REACH 1 RS =0.277
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182WS31 (AB6)  Plan: 1S2W831 (AS6) 12/13/2004
River = 2S3WS12A (A30) Reach=REACH1 RS=0.802
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1852VWS31 (A56) Plan: 182W331 (AB6) 12/13/2004
River = 283WS12A (A30) Rezch =REACH1 R3=1.076
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152WS31 (A56)  Plan: 1S2WS831 (AS6) 12/13/2004
River = 283WWS12A (A30) Reach=REACH1 RS=1.343
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132WS31 {A56) Plan: 1S2WS31 (A56) 12/13/2004
River = 253WS12A (A30) Reach=REACH1 RS=1.786
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Elevation (ft}

182WS31 (A56) Plan: 182WS31 (AB6) 12/13/2004
River = 2S3WS12A (A30) Reach=REACH1 RS=2.011
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1S2W331 (AS6)

Plan: 182WS31 (A56)

River = 2S3WS12A (A30) Reach =REACH 1

121372004
RS =2.254

* 044 ‘Jr .048 .044 ‘J{

1098 Legend

] "EGPF1

q WS PF1

-
Ground

., [ ]
1097 Bank Sta
1096
1095
1094
1003 T L T S — — ———— —— —

9600 9700 9800 9200 10000 10100 10200 10300

Station (ft)




1S2WS31 (A5E) Plan: 152W831 (A58) 12/13/2004
River = 283WS12A (A30) Reach = REACH 1 RS = 2.536
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1S2WS31 (ASG) Plan: 182WS31 (AS6) 12/13/2004
River = 283WS12A (A30) Reach=REACH?1 RS=2811
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182W3S31 (ASG) Plan: 1S2WS31 (AB6) 12/13/2004
River = 2S3WS12A (A30) Reach =REACH 1 RS=3.116
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132WS31 (AL6) Plan: 182WS31 (A56) 12/13/2004
River = 253WS12A {A30) Reach=REACH 1 RS =3.613 Approximately 700' downsiream of Riggs Road.
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1S2WS31 (A56) Pian: 1S2W831 (A56)
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River = 253WS12A (A30) Reach=REACH1 RS =3808 X-section located 850" upstream of Riggs Road.
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1S2WS31 (A56)  Plan: 1S2WS31 (A56)  12/13/2004
River = 283WS12A (A30} Reach=REACH1 RS =4.175 X-Section located at El Paso Natural Gasline Rd.
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MODEL: 1S2WS31 (A56)

REACH: 2S3WS12B (A27)




Waterman Wash FDS

FCD 2002C024

EEC Job No. 303002

Change in Discharge based on Reach Length

Wash ID: 2S3WS12B (A27)

Subbasin X-section Discharge Q (3 sig-figs) Q (2 sig-figs)

CPADS 3.291 1848 1850 1800
AZG 3.045 1765 1760 1800
AZ6 2.781 1676 1680 1700
AZ6 2.544 1596 1600 1600
AZ6 2.288 1510 1510 1500
A26 2.026 1421 1420 1400
A26 1.772 1335 1340 1300

CPAZ6 1.516 1249 1250 1200
AZ7 1.261 1218 1220 1200
AZ27 0.973 1183 1180 1200
A27 0.712 1151 1150 1200
AZ7 0.415 1115 1120 1100

CPA27A | 0.198 1089 1090 1100




152WS31 (A56) Plan: 1S2WS31 {AS6) 12/13/2004
River = 253WS12B (A27) Reach=REACH1 RS=0.198
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182W831 (ASG) Plan: 152WS31 (AS6) 12/13/2004
River = 233WS12B (A27) Reach=REACH1 RS5=0415 _
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182WS31 (AbB) Plan: 182WS31 (AB6) 12/13/2004
River = 2S3WS12B (A?7) Reach=REACH1 RS=0.710
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182WS31 (ALEG) Plan: 182W831 (A56) 12/13/2004
River = 253WS12B {A27) Reach=REACH1 RS=0977
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Elevation (f)
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182WS31 (AS6) Plan: 182WS31 (ABG) 12/13/2004
River = 253WS12B (AZ7} Reach = REACH 1 RS =1529
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Elevation (ft)
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182W831 (A56) Plan: 182W831 (A58) 12/13/2004
River = 283WS12B (A27) Reach = REACH 1 RS =2.036
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182WE31 (ASB) Plan: 1S2WS31 (A56) 12/13/2004
River = 283W3S12B (A27) Reach=REACH1 RS$=2.553
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Elevation (ft)
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1S2WS31 (A5B)

Plan: 182WS31 (A56) 12/13/2004

River = 253WS12B (A27) Reach=REACH1 RS =23.308 X-Secticn located at Riggs Road.
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'MODEL: 1S2WS31 (A56)
REACH: 252WS7C (A32)




Watarman Wash FDS
FCD 2002C024
. EEC Job No. 303002

Change in Discharge based on Reach Length

Wash ID:  2S2WS7C (A32)

Subbasin  X-section Discharge Q (3 sig-figs) _ Q (2 sig-figs)
A32 1.475 602 800 600
A32 1.226 567 570 600
A32 0.964 529 530 500
A32 0.726 495 500 500
A32 0.488 482 460 500
A32 0.259 429 430 400

Notes:

1. Q at X-section 0.259 is the routed flow from CPA31 priar ta combining with local inflow
and other routed flows at CPA32




182WSE31 (A56) Plan: 182WS31 (ABS) 12/13/2004
River = 282WS7C (A32) Reach=REACH i RS =0.258
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Elevation (ft}

1S2WS31 (A56)  Plan: 1S2WS31 (A56)  12/13/2004
River = 252WS7C (A32) Reach = REACH 1 RS =0.4388
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Elevation (ft)
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152W3S31 (ABS) Pian: 1S2WS31 (A56) 12/13/2004
River = 282WS7C (A32) Reach =REACH 1 RS =0.964
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River = 282WS7C (A32) Reach = REACH 1

1S2WS31 (A56)
!

Plan: 182WS31 (AbB) 12/13/2004
RS =1.226 Approximately 600 downstream of Rainbow Valley Rd.
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152WS31 (ALG) Plan: 182W331 (ABG) 12/13/2004
River = 252WS7C (A32) Reach=REACH1 RS =1.475 Approximately 750" upsiream of Rainbow Valley Rd.
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MODEL: 1S2WS31 (A56)

REACH: 252WS7A (A52)




Waterman Wash FDS
FCD 2002C024
. EEC Job No. 303002
Change in Discharge based on Drainage Area

Wash ID: 252WS7A (Ab2)

Subbasin: AD8

Total Discharge (cfs) = 1272
Total Area {acres) = 1355
X-Seclion Contributing Percent of Discharge
D Area (acres) | Total Area | at X-Section

5.072 69 5.1 60
4.830 95 7.0 90
4.586 131 8.7 120
4.400 1355 100.0 1270

plus diversion from A09




Waterman Wash FDS

FCD 2002C024 :
EEC Job No. 303002 .
Change in Discharge based on Reach Length

Wash ID: 282WE7A (Ab2)

Subbasin _X-section Discharge_ Q (3 sig-figs) _Q (2 sig-figs) |
AD8 5.072 600 600 ‘ 600
A08 4.830 630 630 600
AC8 4.586 660 660 700
CPA(B 4.400 1636 1640 1600
A21 4.285 946 950 900.
A21 4.120 1085 1090 1100
A21 3.884 1284 1280 1300
CPA21 3.593 1529 1530 1500
A20 3.326 847 850 800 847 routed to A20
A20 3.047 795 800 800
A20 2.779 746 750 700
CPA20 2.494 693 690 700
DivA20 2.494 285 290 300
A32 2.238 396 400 400 285 routed to A32
A32 2.009 496 500 500
A3z 1.714 625 620 600
A32 1.398 762 760 800
A32 1.167 863 860 800
A32 0.871 992 990 1000 .
A32 0.584 1117 1120 1100
CPA32A | 0.273 1252 1250 1300
CPA32 0.000 13564 1350 1400
to CPA52 1354 1350 1400




182W831 (ABBG) Plan: 182WS31 (A58) 12/13/2004
River = 2S2WST7A (A52) Reach = REACH2 RS=0.273
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182WS31 (ASB) Plan: 132WS31 (A56) 12/13/2004
River = 282WSTA (A52) Reach=REACH2 RS=0.280
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182WS3S31 (AS6) Plan: 182WS31 (ABG) 12/13/2004
River = 2S2WS7A (A52) Reach=REACH3 RS=0.584
“%— 044 1 049 Il .044 i
101 3-| Legend
| "EGPF1
1 WS PF 1
Ciit PF 1
i -
1012 Ground
7 @
] Bank Sta
10111
e .
= J
= 1010
&
i
1009+
1008+
1007 T T T T T T T T T T T 1 T T T 1
2850 9900 9950 10000 . 10050 10100 1G150 10200 10250
Station (ft)




182WS31 (ABB) Plan: 152WS31 (AS6) 12/13/2004
River = 282WS7A {A52) Reach=REACH3 RS =0.871
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Elevation (ft)
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Elevation (ft)

182WS31 (ABB) Plan: 182WS31 (ABG) 12/13/2004
River = 252WS7A (A52) Reach = REACH 3 RS =1.398
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182WS31 (AbB) Plan: 1S2WS31 (AS8) 12/13/2004
River = 282WS37A (A52) Reach=REACH3 RS=1714
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152WS31 (AS6}
River = 2S2WS7A (A52} Reach = REACH 3

Plan: 182W331 (ABB)
RS =2.009 X-section is approximately 600' downstream of Ocotille Rd.
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152WS31 (ASB) Plan: 182WS31 (AS6) 12/13/2004
River = 282WST7A (A52) Reach=REACH3 RS =2.238 X-section is approximately 600" upstream of Ocotillo Read.
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182WSE31 (A56) Plan: 182WS31 (A56) 12M13/2004
River = 2S2WS7A (A52) Reach = REACH 3 RS =2494
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Elevation {f#)

182WS31 (A56)  Plan: 1S2WS31 (A56)

12/13/2004

River = 252WS7A {A52) Reach=REACH4 RS=2778
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Elevation {ft)
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182WS31 (ABB) Plan: 182WS31 (AB6) 12/13/2004
River = 252WSYA (A52) Reach = REACH4 RS =3.334
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Elevation (fi}
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1S2WS31 (ABB) Plan: 1S2WS31 (AB6) 1271372004
River = 2S2WS7A (A52) Reach = REACH4 RS=3.891
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152W531 (ASB)Y Plan: 182W8&31 (AS6) 12/13/2004
River = 2S2\WSTA (A52) Reach=REACH4 RS=4.127
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182WS31 (A5B) Plan: 182WS31 (A58} 12/13/2004
River = 282WS7A (A52) Reach=REACH4 RS =4.292 X-section located at Riggs Road.
ll .044 }’ 048 ‘Il' .044 “ll
11591 L
egend
EGPF1
WS PF 1
Crit PF 1
) -
: Ground
1158+ o
Bank Sta
1187~
e -
p _
]
w
-
@
i
1156+
1155+
"M+ T}
8600 9700 9800 9900 10000 10100 10200 10300
Station (ft)




.044

182WS31 (A56)  Plan: 1S2WS31 (A56)

River = 252WS7A (A52) Reach = REACH 1
L

le

12/13/2004
RS = 4.407

1 152.0-||

Elevation (it}

1158.5

| 049

h

.044

Legend

TEG PE 1
WS PF 1
Ground

L
Bank Sta

9400

Station (ft)




Eilevation (ft)
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Station (ft)

1S2WS31 (AS6) Plan: 182W331 (A56) 12/13/2004
River = 2S2WS7A (A52) Reach=REACH1 RS=4.837
044 + 048 ‘%’ 044 ~J|
1181 Legend
] "EGPF1
WS PF 1
| CHPF1
11807 Ground
1 [ ]
] Bank Sta
11791
- ]
£ 1178
-
3 |
LLl -
11771
1176
S0 ‘ 10606




182WS31 {A56) Plan: 1S2WS31 (AS6) 12/13/2004
River = 282WS7A {A52) Reach = REACH 1 RS = 5.079 Limit of Sudy.
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MODEL: 1S2WS31 (A56)

REACH: 283W51 (A54)




Waterman Wash FDS
FCD 2002C024
EEC Job No. 303002

Change in Discharge based on Drainage Area

Wash ID; 2S3WST1 (A54)

Subbasin: Ab4

Total Discharge (cfs) = 620
Total Area (acres) = 324
X-Section | Contributing | Percent of Discharge
iD Area (acres)| Total Area | at X-Section
0.461 290 89.6 560
0.198 324 100.0 620




Elevation {ft)

1022

F—

1010

ool

043

1S2WS31 (A56)

River = 283WS1 (A54) Reach = REACH 1

Plan: 1S2WS31 (A58} 12/13/2004

RS =0.198

l

.05

WS PF 1
Crit PF 1
e

Ground

[ ]
Bank Sta

9800

7 T
10200 10400

Station (fi}




1S2WS31 (ABB)  Plan: 1S2WS31 (A58)  12/13/2004
River = 2S3WS1 (A54) Reach=REACH1 RS=0.481 Limit of Sudy.
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MODEL: 1S2WS31 (A56)

REACH: 252WS6 (AS55)




Waterman Wash FDS

FCD 2002C024

EEC Job No. 303002

Change in Discharge based on Reach Length

Wash ID: 252WS6 (A55)

Subbasin _X-section Discharge Q (3 sig-figs) Q (2 sig-figs)
CPAB4 0.727 1856 1860 1900
A55 0505 1919 1920 1900
AB5 0.255 1989 1990 2000
CPAS5A 0.000 2061

Notes:

1. Discharge at 0.727 is 1860 ofs.
2. No cross section at station 0.000




Wéterman Wash FBS
FCD 2002C024
EEC Job No. 303002

Change in Discharge based on Drainage Area

Wash ID:  252WS6 (A55)

Subbasin: A53

Total Discharge (cfs) = 1259
Total Area (acres) = 1118
X-Section | Contributing | Percent of Discharge
1D Area (acres) | Total Area | at X-Section

1.720 529 47.3 600
1.465 610 54.8 690
1.224 939 84.0 1060
0.971 996 89.1 1120
0.727 1118 100.0 1260
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182WS31 (A56) Plan: 182WS331 (A58) 12/13/2004
River = 252WS6 (A55) Reach=REACHZ2Z RS$=0.255
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Elevatian (ft)
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182WE31 (A56) Plan: 1S2WS831 (A58} 12/13/2004
River = 282WS6 (A5%5) Reach=REACH2 RS=0.727
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Elsvation {ft)
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182WS31 (AS6) Plan: 182WS31 (ABB) 12/13/2004
River = 252WS8 (AB5) Reach = REACH 1 RS =1.224
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Elevation (ft)

182W331 (A58) Plan: 1S2WS31 (AB8) 12/13/2004

River = 2S2WSEB (A55) Reach = REACH 1

RS =1.720 Limii of Sudy.
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MODEL: 1S2WS31 (AS56)

REACH: 252WS20 (A19)




7 Waterman Wash FDS
. FCD 2002C024
EEGC Job No. 303002
Change in Discharge based on Reach Length

Wash ID: 252WS20 (A19)

Subbasin X-section Discharge Q (3 sig-figs) Q (2 sig-figs)
CPA08 1636
DAOS 1.848 690
A19 1.581 682 680 700
Al19 1.338 675 680 700
A19 1.117 669 670 700
A19 0.842 661 660 700
A19 0.586 654 650 700
A19 0.362 647 650 600
CPA19A 0.000 637 840 600
Notes:

() of 690 cfs diverted from CPAOS into Subbasin A19

CPA19A is sum of routed/diverted flow from CPAOS and local inflow
CPA19 is sum of CPA19A and CPA18

X-section 1.848 does not exist. Used for deteramination of Q's.
X-section 0.000 does not exist. Used for deteremination of Q's.

1.
2.
3.
4,
5.




182W8S31 (A56) Plan: 182W331 (ABG) 12/13/2004
River = 282WS20 (A18) Reach=REACH1 RS$=10,588
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182WSE31 (AS6) Plan: 1S2WS31 {AB6}  12/13/2004
River = 282WS20 (A19) Reach = REACH 1 RS =1.117
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182W331 (A56) Plan: 1S2WS31 (ABB) 12/13/2004

River = 282WS20 (A19) Reach=REACH1 RS = 1.581 X-ssction is approximately 850" downstream of Riggs Rd.
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MODEL: 1S2WS31 (A56)

REACH: 2S2WS17B (A63)




Waterman Wash FDS
FCD 2002C024
EEC Job No. 303002

Change in Discharge based on Reach Length

Wash ID: 2S2WS17B {AB3)
Subbasin  X-section Discharge Q{3 sig-figs) Q (2 sig-figs)
w's CPAO3 5.104 1943 1940 1900
A4 4.381 1835 1840 1800
AG4 4.098 1793 1790 1800
AG4 3.884 1761 1780 1800
AB4 3.592 1718 1720 1700
CPAGB4 3.299 1674 1670 1700
A8 3.038 1538 1540 1500
AlB 2771 1398 1400 1400
A8 2.521 1268 1270 1300
Al8 2.168 1083 1080 1100
A18 1.898 942 240 800
CPA18 1.627 801 800 800
split to A19 ‘ 373 370 400
GPA19 1.294 886 890 800
AB3 1.137 889 890 9200
AB3 0.852 893 890 200
AB3 0.593 897 900 800
AB3 0.298 a02 900 900
AB3 0.000 807 N0 900
dfs CPAB3A | -0.295 912 210 800
d/s CPAB3 -0.295 1421 1420 1400

1. X-section 5.104 does not exist. Used for determination of Q's.
2. X-saction -0.285 does not exist. Used for determination of Q’s,




Elevation {ft}

1S2WS31 (ASB) Plan: 1S2WS31 (A56) 12/13/2004
River = 282WS17B (A63) Reach =REACHZ R$=0.000
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Elevation (ft}

182WS31 (A56) Plan: 182W831 (AS6) 12/13/2004
River = 282WS17B (A63) Reach=REACH2 RS=0.298
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Elevation (ft)

182WWS31 (ABG) Plan: 152WS31 (ABB) 12/13/2004

River = 2S2WS178 (A63) Reach=REACH2 R$=0583
lr 044 *jr 049 || 044 Ji
1052] Legend
"EGPF1
1 WS PF 1
Crit PF 1
_ I
1061 Ground
[ N
Ineff
2
i Bank Sia
1060
1059+
1058+
1057
1056 r T T T T ; v T T T T T : )
9600 9800 10000 10200 10400 10600

Station {ft}




152WS31 (AS6) Plan: 182WS31 {A58) 12/13/2004
River = 252WS17B (AB3) Reach=REACH2Z RS =10.852 X-section located at Ocotillo Road.
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Elgvation (ft)

182WS31 (A56B) Plan: 182WS31 (A58) 12/13/2004
River = 282WS17B (A63) Reach=REACH2 RS8=1.137
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182WS31 (A56)  Plan: 1S2WS31 (A56)  12/13/2004
River = 282WS17B (A63) Reach=REACHZ RS=1.294
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Elevation {ft}
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Elevation (ft)

182WS31 (AbS) Plan: 182WS31 (AS6) 12/13/2004
River = 282WS17B (A63) Reach=REACH1 RS=1.898
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152WS31 (A56)

le

Plan: 1S2WS31 (AB6) 12/13/2004
River = 2S2WS17B (A63) Reach=REACH1 RS5=2.168
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1S2WS31 (ABB) Plan: 1S2W831 (A56) 12/13/2004
River = 282WS178 (AB3) Reach = REACH 1 RS = 2.521
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1S2WS31 (A56)

River = 282WS17B (AB3) Reach =REACH 1

Pian: 1S2WS31 (A56) 12/13/2004

RS = 2.771 X-section located 1200' downstream of Riggs Rd.
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182WS31 (AS8) Plan: 182WS31 (A56) 12/13/2004
River = 282WS17B {A63) Reach=REACH 1 RS =3.038 X-section located 200’ upstream of Riggs Rd.
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Elevation {ft)
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182WS31 (AS6) Plan: 1S2WS31 {A56) 12/13/2004
River = 252WS178B (AB3) Reach = REACH1 R3S =3592
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1S2WS31 (AB6)  Plan: 1S2WS31 (A56) 12/13/2004
River = 252WS17B (A63) Reach=REACH1 R&=3.884
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1S2WS31 (A5B) Plan; 1S2WS31 (AB6)  12/13/2004
River = 282W317B (A83} Reach =REACH 1 RS =4.098
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Elevation {f)
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River = 252WS17B (AB3) Reach = REACH 1

12/13/2004

RS = 4.381 X-section [ocated at El Paso Natural Gas Road.
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MODEL: 1S2WS31 (A56)

REACH: 2S2WS7B (A51)




Waterman Wash FDS
FCD 2002C024
. ~ EEC Job No. 303002

Change in Discharge based on Reach Length

Wash ID: 252WS7B (A51)
Subbasin  X-section Discharge  Q (3 sig-figs) Q (2 sig-figs)

CPA20 693

DA20 1.978 407 410 400
A51 1.710 456 460 500
A51 1.452 503 500 500
A51 1.187 551 550 800
A51 0.909 601 600 600
Ab1 0.645 649 . 650 600
Ab1 0.373 899 700 700
A51 0.000 767 770 800

CPA51 -2.000 1130 1130 1100
Notes:

1. Q at CPA20 is 693 cfs
2. splitinto A51 is 407 cfs
3. CPA51 =1130cfs




182WS31 (A56)

Plan: 1S2WS31 (A56) 12/13/2004

River = 282VWSTE (A51) Reach=REACH 1 RS=0.000
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182WS31 (ADB) Plan: 182WS31 (AS6) 12/13/2004
River = 2S2WS7B (A51) Reach=REACH1 RS=0373
E 044 ' 049 le— 044 ——]
1026+ i ! !
Legend
"EGPF 1
] WS PF 1
Crit PF 1
-
Ground
1025+ &
Bank Sta
1024+
£
pt J
2
=
£ |
u 1
1023
1022+
1021 T T T T T T T T T T T T T T T 1
5750 3800 9850 9900 9950 10000 10050 10100 10150
Station (ft)




1034.07

1033.57

1033.0

1032.5-

ion (ft)

= 1032.04

Eievat

1031.5

1031.0

1030.5-

1030.0

1S2WS31 (A56)  Plan: 1S2WS31 (A56)  12/13/2004
River = 282WS7B (A51) Reach=REACH1 RS=0.645
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182WS31 (A56) Plan: 1S2W831 (AB6) 12/13/2004
River = 2S2WS7B {A51) Reach = REACH 1 RS = (0.909
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Elgvation (ft)
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182WS31 {ASB) Plan: 182WS31 (A56) 12/13/2004
River = 2S2WS7B (A51) Reach = REACH 1 RS = 1.452 X-section is approximaiely 8§50’ downstream of Ocotillo Rd.
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Elevation (ft)

152WS31 (A56)

River = 282WS7B (A51) Reach = REACH 1

Plan: 1S2W&31 (A56)

1211372004

RS = 1.710 X-section is approximately 500" upstream of Ocotillo Road.
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'MODEL: 1S2WS31B (I70)
REACH: 1S2WS31B (I70)




Waterman Wash FDS
FCD 2002C024
. EEC Job No. 303002
Change in Discharge based on Reach Length

Wash ID:  1S2WS31B (170)

Subbasin X-section Discharge| Q (3 sig-figs) 1Q (2 sig-figs)
CPI72 4.423 653 650 700
i60 4171 780 780 800
{60 3.898 917 920 960
1680 3.648 1043 1040 1000
160 3.378 1179 1180 1200
160 3.113 1312 1310 1300
160 2.925 1407 1410 1400
CPIBOA 2.792 1474 1470 1500
CPIig0 2.706 2678 2680 2700
166 2.522 2933 2930 2900
CPl66 2.277 3272 3270 3300
67 .} 2.037 3165 3170 3200
167 1.772 3047 3050 3000
CPI67 1.482 2918 2920 2900
CPI69 1.162 3071 3070 3100
170 0.907 2957 2960 3000
170 0.648 2841 2840 2800
. 170 0.499 2774 2770 2800
CPI70 0.412 2735 2740 2700
CPI71 0.124 2749 2750 2760




182WS31B (170) Plan: 152WS31B (170) 1/42/2005
River = 152W3318 (I70) Reach=REACHS& RS=0.123
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182WS31B (170) Plan: 1S2WS31B (I70) 1/12/2005
River = 152WS31B (170} Reach=REACH6 RS =0.124 Copy of x-saction 0.123 to make moedel run.
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Elevation (it}

182WS31B (170)

Plan: 152WS31B (170)
River = 1S2WS31B {I70) Reach = REACH 5

1/12/2005

RS = 0.412 Directly downsiream of Tuthill Road.
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182W331B (170) Plan: 1S2WS31B (170) 1/12/2005
River = 152WS831B (I70) Reach =REACHS5 RS =0.499 Directly upstream of Tuthilt Road.
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Elsvation (ft)

182WS31B (170)

Plan: 1S2WS31B (170)  1/12/2005

River = 182WS31B (I70) Reach=REACHS5 RS=0.648
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182WS31B (170) Plan: 182WS31B (I70) 1/12/2005
River = 182WS31B (I70) Reach = REACH & RS =0.907
_ }ﬁ 042 1 043 ! 042 ‘]|
964 Legend
| "EGPF1
g WS PF 1
o
] Ground
262 @
Bank Sta
960
) ;
5
= 2584
-
a J
i
9564
054+
952 T T T T T T T T T T T T ¥ T T 1
2200 2400 2600 9800 10000 10200 10400 10600 10800
Station (ft)




182WS31B (170)

Plan: 182WS31B (170} 1/12/2005
River = 1S2WS31B (170) Reach=REACHS5 RS=1.182

Elevation (ft)

043 1{

T i
10600 10200

Station (ft)

1
11000




1S2WS31B (I70) Plan: 182WS31B (I70) 1/12/2005
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Plan: 1S2WS31B (I70)  1/12/2005
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182WS31B ([70) Plan: 1S2WS31B (I70)  1/12/2005
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182WSE31B (170) Plan: 182W831B (I70) 1/12/2005
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Elevation (ft)

1S2WS31B (170)

Plan: 1S2WS318 (170)

River = 1S2WS31B (I70) Reach=REACH2, R$=2522

042

|

Sl

1/12/2005

043

l

.042

ey
9400

—
8600

T T
9800

Station (ft)

—
10000

N
10200

——
10400

EGPF1
WS PF 1
AR

Ground
@
Bank Sta

Y 1
10600




Elevation (ft)

152WS31B (170}
River = 1S2WS31B (I70) Reach = REACH 2

Plan: 182WS31B (1I70)  1/12/2005

RS = 2.706 Directly downstream of Rainbow Vailey Road.
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182WS31B (170) Plan: 182W331B (170)

1/12/2005

River = 1S2WS31B {I70) Reach = REACH 1  RS=2.782 Directly upstream of Rainbow Valley Road.
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182WS31B (170) Plan: 1S2WS31B (170) 1/12/2005
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182WS31B (I70) Plan: 1S2WS31B (170) 1/12/2005
River = 152WS31B (170) Reach=REACH1 RS=3.113
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182WS31E (170) Plan: 182W831B (I70) 1/12/2005
River = 1S2WS831B (i70) Reach = REACH 1 RS =3.378
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Plan: 152WS31B (170) 1/12/2005
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182W8S31B (170 Plan: 1S2WS31B (170) 1/12/2005
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1S2WS31B (I70)

Plan: 1S2WS31B (I70)  1/12/2005

River = 182W3S31B (I70) Reach=REACH1 RS =4.171
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182WS31B (I70) Plan: 182WS31B (170) 1/12/2005
River = 182WS31B (I70) Reach=REACH1 RS =4.423 Directly downstream of Esirella Parkway.
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'MODEL: 1S2WS31B (170)

REACH: 1S2WS32A (167)




Waterman Wash FDS

FCD 2002C024

EEC Job No. 303002

Change in Discharge based on Drainage Area

Wash iD: 1S2WS32A (167)

Subbasin: 167
Total Discharge {cfs} = 1674
Total Area (acres) = 621

X-8ection | Contributing| Percent of Discharge
iD Area (acres) | Total Area | at X-Section
0.824 83 134 220
0.572 206 33.2 560
0.329 . 2580 40.3 670




Elevation (ft)
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182WS31B (I70)  Plan: 1S2WS31B (I70)  1/12/2005
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River = 152W332A (187)

1S2WS31B-(170)

Plan: 1S2WS31B (I70)

Reach = REACH 1

1/12/2005

AS =0.824 Limit of Study.
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MODEL: 1S2WS31B (170)
REACH: 1S2WS32B (168)




Waterman Wash FDS
FCD 2002C024
EEC Job No. 303002

Change in Discharge based on Drainage Area

Wash ID:  1852WS32B (168)
Subbasin: 68
Total Discharge (cfs) = 523
Total Area (acres) = 187
X-Section | Contributing} Percent of Discharge
D Area {acres) | Total Area | at X-Seciion
1.016 24 12.9 70
0.890 50 26.8 140
0.745 74 39.6 210
0.517 123 65.9 340
0.263 170 91.1 480
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182WS31B (170) Plan: 182W831B (170) 1/12/2005
River = 182WS32B (168) Reach = REACH 1 RS =0.517
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1S2WS31B (170)

Plan: 1S2WS31B (I70)  1/12/2005

River = 1S2WS32B (168) Reach=REACH1 R8=0.745
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152WS31B (I70)  Plan: 1S2WS31B (I70)  1/12/2005
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Elevation (ft)

1S2WS31B (170)
River = 152WS328 (168) Reach = REACH 1
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MODEL: 1S2WS31B (170)

REACH: 1S2WS34 (165)




Waterman Wash FDS
FCD 2002C024
EEC Job No. 303002

Change in Discharge based on Reach Length

Wash ID:  1S2WS34 (165)
Subbasin | X-section | Discharge | Q (3 sig-figs) | Q (2 sig-figs)

CP|56 3.043 786 790 800
158 2.766 794 790 800
158 2.529 801 800 800
58 2.306 807 810 800
158 2.066 814 810 300
158 1.813 821 820 800
153 1.557 828 830 800
158 1.278 836 840 800

CPI58 1.024 843 840 800

CPls4 0.674 1913 1910 1900
165 0.405 1670 1670 1700
165 0.203 1487 1490 1500

CPI65 0.033 1333 1330 1300




152WS318B (170) Plan: 182WS31B (170)  1/12/2005

River = 182WS34 (165) Reach=REACH1 RS =0.033 Directly upstream of Rainbow Valley Road.
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182WS31B (170) Plan: 1S2WS31B (170) 1/12/2005
River = 1S2WS34 (i65) Reach = REACH1 R8=0.203
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182WS831B (170) Plan: 182W831B (170) 1/12/2005
River = 182WS34 (165) Reach = REACH 1 RS =0.674
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182WS31B (170) Plan: 1S2WS31B (170)  1/12/2005
River = 152WS534 (165) Reach=REACH1 RS=1.024
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Elevation (ft)

1S2WSS1B (I70)  Plan: 1S2WS31B (I70)  1/12/2005
River = 182W534 (i68) Reach = REACH 1 R5=1.278
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1S2WS31B (i70)
River = 1S2WS34 (I65) Reach = REACH 1

Plan: 182WS31B (170) 1/12/2005
RS =1.557 Approximately ai crossing of Estrella Parkway-
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182WS31B (I70) Plan: 1S2WS31B (170) 1/12/2005
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River = 152W534 (165} Reach = REACH 1

1 043 ll

RS = 2285

042

Logend |

EG PF 1

WS PF 1
JE—
Crit PF 1

R  S—

Ground

@
Bank Sta

2600

T
9800

1 0.‘/1’_00
Station (ft)

T
10400

1
10800




132WS31B (170)
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182WS31B {I70) Plan: 152WS31B (170) 1/12/2005
River = 1S2W534 (165) Reach=REACH1 RS5=2756
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1S2WS31B (170) Plan: 1S2WS31B (170) 1/12/2005
River = 152WS34 (I65) Reach =REACH 1 RS =3.033 Limit of Sudy.
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‘MODEL: 1S2WS31B (I170)

REACH: 1S2WS33 (166)




Waterman Wash FDS

FCD 2002024

EEC Job No. 303002

Change in Discharge based on Drainage Area

Wash ID:  1S2WS33 (166)

Subbasin: 166

Total Discharge (cis) = 1713

Total Area (acres) = 580

X-Section | Contributing | Percent of Discharge
D Area (acres) | Total Area | at X-Section

(.887 57 9.8 170
0.597 154 26.6 450
0.308 316 54.4 930
0.018° 580 100.0 1710




1§2WS31B (170) Plan: 152WS31B (I70) 1/12/2005
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River = 1S2W5S33 (156) Reach = REACH 1
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RS =0.308 Directly upstream of Rainbow Valley Road.

[ 042 l .043 | 042
1004.01 Legend
"EGPF{
) WS PF 1
_ e
1003.54 Crit PF 1
. CmpEt
i Ground
1 °
Bank Sta
1003.0-
1002.57
£
c
Q
® ]
-
1]
o ]
1002.0-
1001.5
1001.0-
1000.5 T T T T T T T . . T : . ; .
9700 9800 9200 10000 10100 10200

Station {ft}

1
10300




Elevaitan (ft)

182WS31B (170) Plan: 182WS31B (170}  1/12/2005
River = 18S2W833 (166) Reach = REACH 1 RS =0.597
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1S2WS31B (I70)  Plan: 1S2WS31B (iI70)  1/12/2005
River = 1S2WS33 (186) Reach =REACH1 RS =0.887 Limit of Sudy.
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MODEL: 1S2WS31B (170)

REACH: 1S2WS31A (I71)




Waterman Wash FDS
FCD 20020024
EEC Job No. 303002

Change in Discharge based on Drainage Area

Wash ID: 182WS31A (I71)

Subbasin: [71

Total Discharge (cfs) = 744

Total Area (acres) = 269

X-Section | Contributing | Percent of Bischarge
iD Area (acres) | Total Area | at X-Section

0.434 120 44.7 330
0.281 179 66.5 480
0.203 187 69.5 520




Elevation (i)

946

944

182WS31B (170)

Plan: 1S2WS31B (i70) 1/12/2005

River = 182WS31A {171} Reach =REACH1 RS =0.203 Downstream of Tuthill Road.
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152WS31B (I70)  Plan: 1S2WS31B (170)  1/12/2005
River = 152WS31A (I71) Reach = REACH 1 RBS=0.281 Upstream of Tuthill Road.
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Elevation {ft)

1S2WS31B (170)

River = 1S2WS31A (I71) Reach = REACH 1

Plan: 1S2WS31B (170)

1/12/2005

RS =0.434 Limit of Sudy.
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MODEL: 1S2WS9A (J39)
. REACH: 1S2WS9A (J39)




Waterman Wash FDS
FCD 2002C024
. EEC Job No. 303002

Change in Discharge based on Reach Length

Wash ID:  1S2WS9A (J39)

Subbasin X-section Discharge| Q (3 sig-figs) |Q (2 sig-figs}
J13 6.679 345 350 300
J13 6.374 569 570 600

CPJ13 6.086 781 780 "800
J17 5752 1007 1010 1000
J17 5.455 1208 1210 1200

CPJ17 5.222 1365 1370 1400
J54 4.901 1301 1300 1300
J54 4.636 1249 1250 1200
J54 4.349 1191 1190 1200

CPJ54 4,055 1133 1130 1100

CPJ21 3.881 3496 3500 3500
Jai 3.516 3783 3780 3800
J21 3.313 3943 3940 3200
Ja21 3.065 4138 4140 4100

CPJz22 2.751 4385 4390 4400

CchPJ22 2,751 4385 4390 4400
J39 2.508 4332 4330 4300

' J39 2.214 4267 4270 4300
J39 1.959 4212 4210 4200

J39 1.725 4160 4160 4200

J39 1.367 4082 4080 4100

J3g 1.157 4036 4040 4000

J39 0.913 3982 3980 4000

CPJ39 0.747 3946 3950 3900

Initial discharge taken from CPJ09.




1S2WSHA (J39) Plan: 1S2WS8A (J39) 12/14/2004

River = 1S2WS0A (J39) Reach=REACH2 RS=0.747
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1S2WSOA (J39)  Plan: 1S2WS9A (J39)  12/14/2004
River = 1S2WS8A (J39) Reach=REACHZ RS5=0913
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182WS0A {J39) Plan: 1S2WS9A (J39) 12/14/2004
River = 1S2WS9A (J39) Reach=REACH2 RS =1.117 Downstream of 3-10' x 7' box culverts which cross Elliot Rd.
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182WS9A (J39) Plan: 1S2WS9A (J39) 12/14/2004
River = 1S2WS0A (J38) Reach=REACHZ2 RS$S=1.148 Culv 3-10'x 7 Box Gulverts
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1S2WS9A (J39)

River = 1S2WS9A (J39) Reach = REACH 2
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RS = 1.148 Culv 3-10'x7' Box Culverts

] 042
8244 Legend
] "EGPF1
WS PF 1
922 Crit PF 1
———
i Ground
-]
Bank 3ta
920 B
9181
e ]
g
= 916
-
@«
u-i -
9144
912+
910
208 T T T T { T T T T T 1 T T T \ T T - T - \
9600 9800 10000 10200 10400 10600 10800
Station (ft)




182WS9A (J39) Plan: 1S2WS9A (J39) 12/14/2004
River = 1S2WS%A (J39) Reach=REACHZ2 RS=1.157 Upsiream of 3-10"x 7" box culverts which cross Elliot Rd.
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1S2WS9A (J39) Plan: 1S2WS9A (J39) 12/14/2004
River = 152\W80A (J39) Reach=REACH2 RS=1.387
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1S2WS0A (J39)  Plan: 1S2WS9A (J39)  12/14/2004
River = 1S2WS09A (J39) Reach=REACHZ R8$=1725
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Elevation (i}

182WSHA (J39) Plan: 1S2WS9A (J39) 12/14/2004
River = 1S2WS9A (J39) Reach=REACHZ RS=1.95%
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Elevation {ft)

182WS9A (J39) Plan: 1S2WS9A (J38)  12/14/2004
River = 1S2WS9A (J38) Reach=REACHZ RS§=2214
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Elevation (ft)

1S2WSBA (J39) Ptan: 1S2WS0A (J39) 12/14/2004
River = 152WSBA (J39) Reach=REACH2 RS5=2.508
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1S2WS0A (J39) Plan: 1S2WS9A (J39) 12/14/2004
River = 1S2WSBA (J39) Reach= REACH2 RS=2.751
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1S2WS9A (J39) Plan: 182WS0A (J39) 12/14/2004
River = 1S2WS%A (J38) Reach=REACH2 R3=3.065
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1S2WS0A (J39) Plan: 1S2WS08A {J39) 12/14/2004
River = 152WS9A (J39) Reach=REACHZ R&=3.313
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1S2WSSA (J39) Plan: 182WS9A (J39) 12/14/2004
River = 1S2WS2A (J39) Reach=REACHZ RS=3.516
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1S2WS0A (J39) Plan: 1S2WS9A (J39) 12/14/2004
River = 132WS0A (J39) Reach=REACHZ RS=3.881
le 042 sle .043 sl 042 N
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Elevation {ft)

182WS9A (J39) Plan: 1S2WS9A (J39) 12/14/2004
River = 1S2WS0A (J39) Reach = REACH2 RS=4.055
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Elgvation (ft}

1S2WE0A (J39) Plan: 1S2WSB0A (J39) 12/14/2004
River = 1S2WS9A (J39) Reach=REACH1 RS$=4.348
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182WS9A (J39) Plan: 1S2WS9A (J39) 12/14/2004
River = 182WS0A (J39) Reach=REACH1 RS=4.636
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1S2WS9A (J39) Plan: 182WS09A (J39) 12/14/2004
River = 1S2WS9A (J3%) Reach=REACH1 RS=4901 Downstream of Rainbow Valley Road.
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182WSDA (J39) Plan; 1S2WS89A (J39)

12/14/2004

River = 1S2WS0A (J39) Reach=REACH1 RS =15.222 Upstream of Rainbow Valley Road.
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182WS9A (J39) Plan: 1S2WSSA (J39) 12/14/2004
River = 1S2WS9A (J39) Reach=REACH 1 RS =5.455
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182WS9A (J39) Plan: 1S2WS9A (J39) 12/14/2004
River = 1S2WS9A (J39) Reach=REACH1 RS5S=5752
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1S2WSOA (J39)  Plan: 1S2WS9A (J39) 12/14/2004
River = 1S2WS0A (J38) Reach =REACH1 RS = 6.086
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Elevation (ft)
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1S2WSPA (J39)

Plan; 1S2WS9A (J39)  12/14/2004

River = 1S2WES9A (J39) Reach=REACH1 RS=6.374
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Elevation {ft}
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182WSSA (J39)
River = 1S2WS9A (J39) Reach=REACH1 RS =6.679 Limit of Sudy.
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MODEL: 1S2WS9A (J39)

REACH: 1S2WS27 (J16)




Waterman Wash FDS

FCD 2002C024

EEC Job No. 303002

Change in Discharge based on Reach Length

Wash ID: 132WS27 (J16)

Subbasin _X-section Discharge | Q (3 sig-figs)| Q (2 sig-figs) |
J16 0.550 650 650 700
J16 0.367 590 590 800
CPJ16 0.152 519 520 500

The initial discharge comes from CPJ11.




182WS3A (J39) Plan: 1S2W808A (J38) 12/14/2004
River = 182WS27 (J18) Reach=REACH1 R3=0.152
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1S2WS0A (J39) Plan: 1S2WS9A (J39) 12/14/2004
River = 1S2WS27 (J16) Reach = REACH 1 RS =0.367
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1S2WS9A (J39) Plan: 1S2WS9A (J39)

1211472004

River = 152W827 (J16) Reach=REACH1 RS =0.550 Downstream of Rainbow Valley Road.
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MODEL: 1S2WS9A (J39)

REACH: 152WS22 (J20)




Waterman Wash FDS
FCD 2002C024
. EEC Job No. 303002

Change in Discharge based on Reach Length

Wash [D:  152W822 (J20)

Subbasin X-section Discharge| Q (3 sig-figs) |Q (2 sig-figs}
Ji5 1.136 701 700 700
J15 0.836 857 860 900

CPJ15A 0.582 990 290 1000
CPJ15 0.366 139 1390 © 1400
J20 0.154 1973 1970 2000
CPJ20 0.000 2395 2400 2400

0.154 is the last x-section of the model.
X-section 0 was Used in the spreadshest to calculate g's for the x-sections.
The initial discharge comes from CPJ10.




1S2WSDHA (J39) Plan: 1S2WS9A (J39) 121142004
River = 152WS22 (J20) Reach=REACHZ2 RS=0.154
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Elevation (ft)
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182WSBA (J39) Plan: 1S2WS2A (J39) 12/14/2004
River = 1S2WS22 {J20) Reach = REACH 1 RS =0.582
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182WSGA (J39) Plan; 1S2W89A (J38) 12/14/2004
River = 182WS22 (J20) Reach =REACH1 RS=10.836
%‘ 045 1 .038 1i 045 *J|
1034—| ' Legend
EGPF1
WS PF 1
e
Ground
®
Bank Sta

1030+ -

1028
)
5
= 1026
@
m -

1024+

1022+

1020

1018 T ; T T T T T T T . T T T T ‘ T T T T |

8400 9600 9800 10000 10200 10400 10600
Siation (ft)




1S2WS9A (J39)
River = 152W822 (J20) Reach = REACH 1
N

Plan: 1S2WS9A (J39)

12/14/2004
RS = 1.136 Downstream of Rainbow Valley Road.
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MODEL: 1S2WS9B (J40)

REACH: 1S2WS9B (J40)




Waterman Wash FDS

FCD 2002C024

EEC Job No. 303002

Change in Discharge based on Drainage Area

Wash {D:  1S2WS9B (J40)

Subbasin: J40

Total Discharge (cfs) = 1577
Total Area {acres) = 573
X-Section | Contributing| Percent of Discharge
ID Area (acres) | Tofal Area | at X-Section

1.702 115 20.1 320
1.448 130 227 360
1.405 241 42.1 660
1.365 241 42.1 660
1.333 251 43.8 690
1.178 264 46.0 730
0.914 550 95.9 1510
0.716 571 99.6 1570
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182WS9B (J40)  Plan: 1S2WS9B (J40} 12/13/2004
River = 1S2WS9B (J40) Reach=REACH1 RS=0.914
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Elevation (i)
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Elevation (ff)
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River = 182WS9B (J40) Reach =REACH 1

1S2WS9B (J40)

Plan: 1S2WS9B (J40)

1271372004

RS = 1.3656 Downsiream of 2-48" CMP’s which cross Elliot Road.
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1S2WS98B (J40) Plan: 1S2WS9B (J40) 12/13/2004
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Elevation {ft)
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River = 1S2WS9B (J40) Reach = REACH 1

Plan: 152WS9B (J40)

12/13/2004

RS = 1.405 Upstream of 2-48" CMP's which cross Efliot Road.
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182WS9B (J40) Plan: 1S2WS9B (J40) 12/13/2004
River = 1S2WSOB (J40) Reach =REACH1 RS =1.702 Limit of Sudy.
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MODEL: 1S3WS24A (A60)

REACH: 1S3WS24A (A60)




Waterman Wash FDS
FCD 2002C024
. EEC Job No. 303002

Change in Discharge based on Reach Length

Wash ID: 1S3WS24A (AG0)

Subbasin X-section Discharge | Q (3 sig-figs} | Q (2 sig-figs)
CPAE9 1.202 3642 3640 3600
AB0 0.958 3906 3910 3800
ABO 0.724 4158 4160 4200
AGC 0.572 4323 4320 4300
AS0 0.294 4623 4620 4600
CPABO 0.130 4800 4800 4800




Waterman Wash FDS
FCD 2002C024
EEC Job Na. 303002 .

Change in Discharge based on Drainage Area
Wash ID:  1S3WS24A (A60)

Subbasin: A58

Total Discharge (cfs) = 2225
Total Area (acres) = 1364
X-Section | Contributing | Percent of Discharge
D Area (acres) | Total Area_| at X-Section

3.853 428 31.5 700
3.418 5G7 41.6 930
3.186 828 60.7 1350
2.944 992 72.7 1620
2.672 1090 79.9 1780
2.425 1163 85.3 1900
2.224 1225 89.8 2000
1.825 1340 98.2 2190
1.503 1354 99.3 2210
1.202 1364 100.0 2230

1.202 uses the combined flow, not just the subbasin flow. .
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183WS24A (ABO) Plan: 1S3WS24A (AGD) 12/13/2004
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1S3IWSE24A (AG0) Plan: 1S3WS24A (ABDY  12/13/2004
River = 153WS24A (AB0) Reach=REACHZ2 RS=0.724
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1S3WS24A (AB0)  Plan: 1S3WS24A (AB0) 12/13/2004
River = 1S3WS24A (AG0) Reach=REACH2 RS=0.958
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183WS24A (AGQ) Plan: 153WS24A (AB0) 12/13/2004
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Elevation {ft}

183WS24A (AG0) Plan: 1S3WS24A (A60) 12/13/2004

River = 1S3WS24A (A60) Reach = REACH 1

RS = 1.503
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183WSE24A (AB0) Plan: 1S3WS24A (A60) 12/13/2004
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153WS24A (AG0) Plan: 1S3WS24A (AB0)

River = 153WS24A {(A80) Reach = REACH1
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183WE24A (ABO) Plan: 1S3WS24A (ABQ) 12/13/2004
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1S3WS24A (ABD)
River = 183WS24A (AS0)
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183WS24A (AG0) Plan: 1S3WS24A (AB0) 12/13/2004
River = 1S3WS24A (AB0) Reach = REACH 1 RS = 3.653 Limit of Sudy.
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MODEL: 1S3WS24A (A60)

REACH: 1S3WS24B (A59)




Waterman Wash FDS

FCD 20020024

EEC Job No. 303002

Change in Discharge based on Drainage Area

Wash ID:  1S3WS24B (A59)

Subbasin: Ab9

Total Discharge (cis) = 1762
Total Area (acres) = 803
X-Section | Contributing | Percent of Discharge
D Area (acres) | Total Area | at X-Section

1.901 207 25.8 450
1.672 262 32.7 580
1.465 305 38.0 670
1.234 383 47.7 840
0.988 531 73.6 1300
0.695 623 77.6 1370
0.515 634 79.0 1390
0.255 738 91.9 1620




183WS24A (AB0)  Plan: 1S3WS24A (AG0) 12/13/2004
River = 1S3WS24B (A59) Reach=REACH1 RS=0.255
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183WS24A (ABD) Plan: 1S3WS24A (AS0) 12/13/2004
River = 1S3WS24B (A59) Reach=REACH1 R8=0.515
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Elevation (ft)
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183WE24A (AB0) Plan: 1S3WS24A (AB0) 12/13/2004
River = 153W3S24B (AB9) Reach=REACH1 RS=0.988
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183WS24A (ABD) Plan: 1S3WS24A (ABQ) 12/13/2004
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1S3WS24A (AGD) Plan: 1S3W524A (ABO}  12/13/2004
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Elevation (ff)
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Elevation (ft}
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MODEL: 2S1WS31 (B46)

REACH: 2S1WS31 (B46)




Waterman Wash FDS

FCD 2002C024
EEC Job No. 303002

Change in Discharge based on Reach Length

Wash ID:  281WS31 (B46)

Subbasin X-section Diacharge | Q (3 sig-figs)| Q (2 sig-figs)
CPB4t 1,117 687 690 700
B46 0.858 977 980 1000
B46 0.601 1266 1270 1300
CPB46 0.326 1574 1570 1600




Elsvation (ft)

251WSE31 (B46)
River = 281W832 {B46) Reach = REACH 1

Plan: 2531WS31 (B46)
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251WS31 (B46)  Plan: 281WS31 (B46)  1/20/2005
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River = 251WS32 (B46) Reach=REACH1 R5=0.601
044 1’ 049 l 044 Jl
11167 Legend
] "EGPF1
| WS PF 1
CritPF 1
J -
Ground
11157 e
1114+
g
fund g
k=]
o
o J
[l
i ]
1113+
11124
1 1 1 1 T T ¥ T T T T T 1
2200 9400 92600 9800 10600 10200 10400 10600 10800
Station {it)




251WS31 (B46) Plan: 2S1WS31 (B46) 1/20/2005
River = 251WS32 (B46) Reach = REACH 1 RS =0.326
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MODEL: 2S2WS15 (A37)

REACH: 2S2WS15 (A37)




, Waterman Wash FDS
. FCD 20020024
.‘ EEC Job No. 303002
Change in Discharge based on Reach Length

Wash ID: 282WS15 (A37)

Subbasin X-section Discharge| O (3 sig-figs) |Q (2 sig-tigs}
A1 5.019 984 980 1000
A1l 4.775 1033 1030 1000
Al 4.444 1099 1100 1100
A1 4,151 1158 1160 1200
Atl 3.934 1201 1200 1200
A1 3.680 1252 1250 1300
Al1 3.418 1304 1300 1300

CPA11 3.145 1359 1360 1400
Al4 2.877 1294 1290 1300
A4 2.616 1231 1230 1200
Atd 2.322 1159 1160 1200
Al4 2.097 1105 1100 1100
CPA14 1.867 1049 1050 1000
A37 1.617 1103 1100 1100
A37 1.379 1155 1160 1200
A37 1.054 1226 1230 1200
A37 0.799 1282 1280 1300

.. A37 0.560 1334 1330 1300
A37 0.286 1394 1390 1400
CPA37 0.000 1456 1460 1500

Initial discharge is DA02B from divert at CPAO2
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252WS15 (A37) Plan: 282WS15 (A37) 12/14/2004
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Elevation (it)
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282WS15 (A37) Flan: 282W3S15 {A37) 12/14/2004
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Elavation {ft)

252WS15 (A37)

River = 282WS15 (A37) Reach = REACH 1

Plan: 282WS15 (A37) 12/14/2004
RS =1.617 Approximately 650’ downstream of Parryville Road.
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Elevation (ft)

282WS15 (A37)  Plan: 252WS15 (A37)

12/14/2004

River = 282WS15 {(A37) Reach=REACH1 RS =1.867 Approximately 700" upstream of Perryville Road.
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2S2WS15 (A37)  Plan: 2S2WS15 (A37)  12/14/2004
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252WS15 (A37) Plan: 282WS15 (A37) 12/14/2004
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252W515 (A37) Plan: 252WS15 (A37) 12/14/2004
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282WS15 (A37) Plan: 282WS15 (A37) 12/14/2004
River = 282WS15 (A37) Reach=REACH1 RS =5.019 Dirsctly downstream of El Paso Natural Gas Rd.
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MODEL: 2S2WS16A (A35)

REACH: 252WS16A (A35)




\ Waterman Wash FDS
: FCD 2002C024
. EEC Job No. 303002
Change in Discharge based on Reach Lengih

Wash ID: 2S2WS16A (A35)

Subbasin X-section Discharge|Q (nearest 10)| Q (nearest 100)
A10 4.711 837 840 800
A10 4.426 934 930 900
A10 4.194 1012 1010 1000
A10 3.954 1094 1090 1100
A0 3.708 1177 1180 1200
A0 3.458 1262 1260 1300
A10 3.199 1350 1350 1300
A10 2.957 1432 1430 1400
Al10 2.761 1519 1520 1500
A10 2.377 1628 1630 1600

CPA10 2.157 1703 1700 1700
A34 1.888 892 890 200
A34 1.632 880 880 900
A34 1.364 867 870 200
A34 1114 855 860 900
A34 0.859 843 840 800

CPA34 0.588 830 830 800

. A35 0.351 1192 1180 1200
A35 0.213 1402 1400 1400
CPA35 0.000 1727 1730 1700

Notes:

1. Discharge at X-section 4.818 taken as remainder flow from CPAQ2 after diverts DAO2A and DA0O2B
2. X-section 1.995 is remainder flow from CPA10 after divert DA10
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RS = 0.000 Approximately 5C0' upsiream of Queen Creek Road.
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Plan: 282WS16A (A35) 12/14/2004
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282WS16A (A35) Plan: 282WS16A (A35) 12/14/2004
River = 252WS16A (A35) Reach=REACH3 RS=0.351
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252WS16A (A35) Plan: 252WS16A (A35) 12/14/2004
River = 252WS16A (A35) Reach=REACH2 RS =0.588
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282WS16A (A35) Pfan: 282WS16A (A3b) 12/14/2004

River = 252WS16A (A35) Reach=REACHZ2 RS =0.859 Approximately 80C" downstream of Ocotilio Read.
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282WSE16A (A35) Plan: 252WS16A (A35) 12/14/2004
River = 252WS16A {A35) Reach = REACH2 RS =1.114 Approximately 400" upstream of Ocotilio Road.
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2S2WS16A (A35) Plan: 282WS16A (A35) 12/14/2004
River = 2S2WS16A (A35) Reach = REACH 2 RS =1.832
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