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5 Hydraulics

51 METHOD DESCRIPTION

The U. S. Army Corps of Engineers HEC-RAS, Version 2.2, with SNET 2.2.1, was used to
conduct the hydraulic modeling. The version of HEC-RAS used for this study supports one-
dimensional, steady flow, water surface profile calculations. This version also supports only
fixed channel bed conditions and does not have sediment transport capabilities. This model is

based on standard step-backwater using hydraulic cross sections to describe the floodplain.

Rawhide Wash hydraulic analysis starts approximately 1850 feet downstream of Dynamite
Boulevard. The stationing for Rawhide Wash starts at river mile 8.000 at the upstream face of
the culvert at Dynamite Boulevard. The starting water surface elevation for Rawhide Wash
utilized normal depth with slope of S=0.035 ft/ft.

Select Manning’s roughness coefficients (“n” values), contraction and expansion coefficients,
subdivision for hydraulic sections and associated HEC-RAS methodology are covered later in
this section and in Appendix E. Roughness coefficients for the Study ranged from 0.031 to

0.059 in the channel and in the overbanks roughness coefficients ranged from 0.04 to 0.07.

5.2 WORK STUDY MAPS

The work study maps provided as part of this report use a standard border provided by the
Flood Control District of Maricopa County. There are nine full size sheets (24 inches by 36
inches) at a scale of 1-inch = 200-feet with a 1 ft. or a 2 ft. contour interval. Structures (culverts
and bridges) that cross Rawhide Wash are also indicated on the work study maps. Reaches
were subdivided on the basis of channel geometry and vegetation as described in the Field
Reconnaissance Report in Appendix E. For clarity reach subdivision was not included in the

work study maps.

5.3 PARAMETER ESTIMATION

5.3.1 Roughness Coefficients

Manning’s roughness coefficients (“n” values) were derived based on the visual inspection
conducted in December 1998 and from the procedure given in the USGS report titled

“Estimated Manning’s Roughness Coefficients for Stream Channels and Floodplains in
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Maricopa County, Arizona” (April, 1991). The “n” value report found in Appendix E contains the
location of the cross section, the reach number, and the applicable cross sections to which the
derivation of the n-value applies. The report also contains a description of the channel, a table
showing the values of “n” for the channel, left and right overbanks for the 100-year flood, and a

photograph depicting typical channel forms, banks, vegetation, and bed materials.

For most sites, a photograph was taken of typical bed materials. The photographs of the
channels and floodplains were used in comparison with the document illustrations by the USGS

and other references.

The description of each reach/cross section includes the location of the channel cross section,
the description of the channel, and the evaluation of the estimated “n” value. Changes in
channel geometry and type and distribution and density of vegetation are described. The
channel cross section and the photographs are used in conjunction with the site description to

[Ty ]

estimate how “n” was defined.

The Field Reconnaissance Report components of the roughness coefficient for the 100-year
flood that were estimates for the channel and the overbanks. The total “n” values are the sum
of the base value of “n” for a straight uniform channel (ny); surface irregularities (n); obstruction
(n2); and vegetation (n3). A blank indicates that a roughness coefficient of zero was used. A
meander ratio was applied based on the ratio of the meander length to the straight length of the
channel reach. The meander adjustment values apply to flow confined in the channel and not to

downvalley flow crossing meanders.

5.3.2 Expansion and Contraction Coefficients

Expansion and contraction coefficients used were 0.3 and 0.1, respectively along the channel.
For culverts and bridges expansion and contraction value were increased to 0.5 and 0.3
respectively at the approach, upstream face and the downstream face. These values were

obtained from the HEC-RAS manual (Version 2.0) and are generally accepted estimates.

54 CROSS SECTION DESCRIPTION

Hydraulic cross sections were located by Kimley-Horn and Associates on aerial Topography
provided by the City of Scottsdale through the Flood Control District of Maricopa County. These
sections were digitized using AutoCAD version 14 and BOSS-RMS (River Modeling Systems
Version 4.0). The cross sections are spaced at 500 feet intervals with additional cross sections

added for structures and as required for variations in cross section geometry. The backwater
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analysis in this study was done on the basis of a predominant subcritical flow regime.

5.5 MODELING CONSIDERATIONS

5.5.1 Hydraulic Jump and Drop Analysis

This floodplain analysis was conducted according to FEMA criteria for natural channels. A
subcritical analysis was performed allowing the HEC-RAS model default to critical in areas that
would change to supercritical in a mixed flow analysis. A list of the applicable sections from the

floodplain analysis is provided below.

Table 5-1: Cross sections with critical depth defaults

Model Cross Section Numbers

Rawhide 7.653, 7.714, 7.794, 7.845, 7.889, 7.958, 7.983, 8.000, 8.093,
Wash 8.185, 8.227, 8.283, 8.365, 8.429, 8.476, 8.76, 8.92, 8.945, 9.085,
9.1562, 9.23, 9.418, 9.46, 9.555, 9.65, 9.779, 9.832, 9.981, 10.115,
10.183, 10.295, 10.949, 11.093, 11.24, 11.531, 11.626, 11.804,
11.862, 11.992, 12.213, 12.268, 12.315, 12.422, 12.567 ,12.704,
12.855, 13.138, 13.314, 13.429, 13.524, 13.713, 14.041, 14.266,
14.302, 14.371, 14.441, 14.482, 14.56, 14.715, 14.861, 14.907,
14.979, and 15.054

Pima loop - 0.108, 0.134, 0.164, 0.215, 0.26, and 0.285

Tributary 1 0.095, 0.188, 0.284, 0.422, 0.535, 0.569, 0.609, 0.671, 0.76,
0.854, 0.95, 1.044, and 1.076

Tributary 2 | 0.256, 0.388, 0.554, 0.972, 1.143, 1.238, and 1.333

Tributary 3 | 0.284 and 0.437

Tributary 4 | 0.0947, 0.153, 0.205, 0.284, 0.363, 0.422, 0.529, 0.633, 0.671,
0.861, 0.955, 1.097, 1.145, 1.227, 1.288, 1.357, and 1.408

5.5.2 Bridges and Culverts

Bridges and culverts were integrated into the hydraulic model by utilizing the HEC-RAS routines
for these types of structures. HEC-RAS computes energy losses, caused by structures such as
culverts, in a series of steps. The first step is to calculate the losses that occur downstream
from the structure, where an expansion of flow takes place. The second step is composed of
losses that occur as flow runs into, through and out of the culvert. The third and last step in the

series is to calculate the losses that occur just upstream of the structure, where the flow is
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contracting toward the entrance point of the culvert. This procedure was undertaken for the
culvert and each bridge. Physical characteristics and parameters, such as geometry and loss
coefficients, were input into the model. Geometry of the structures and loss coefficients were
determined from field surveys and construction drawings. Ineffective flow limits (IFL) were also

estimated and entered into the model.

Ineffective flow areas occur just upstream and downstream of structures. The method used was
to take an assumed ratio (2:1 in the downstream case and 1:1 in the upstream case), distance
to cross-section from culvert face over the distance away from the left/right edge of the culvert,
and determine the IFL stationing. The upstream IFL elevations were assumed to be slightly
lower than the high cord elevation of the upstream side of the roadway. Similarly, the
downstream IFL elevations were assumed to be slightly higher than the high cord elevation of

the downstream side of the roadway.

Table 5-2: List of Structures

Structure Location

5-barrel 10 ft. x 6 ft. Concrete | Dynamite Road. Between cross
Reinforced Box Culvert. sections 7.983 and 8.001

169 ft. 6 span bridge. Downstream of Pima Road between
cross sections 8.913 and 8.921

169 ft. 6 span bridge. Downstream of Pima Road between
cross sections 9.143 and 9.153

5.5.3 Levees and Dikes

There are no dikes or levees along the streams being studied.

5.5.4 Islands and Flow Splits

A split flow exists at Rawhide Wash where it crosses Pima Road. The main channel passes
through private property at the southwest corner of Pima Road and Dixileta Drive. A portion of
the flow is diverted south on Pima Road and enters the main channel downstream of the private
property. The flow split was handled as a “looped network” using HEC-RAS. A junction was set
(labeled “Upstream” in HEC-RAS model) in the model upstream of the Bridge #2 between cross
sections 9.153 and 9.23 at the Pima Road crossing. A new Reach was created (Pima Road)
with cross sections oriented perpendicular to the direction of flow. The Pima Road reach re-

enters the main channel flow downstream of the property. . Another junction was added
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(labeled “Downstream” in HEC-RAS model) in the model downstream of bridge #2 between

cross sections 8.931 and 8.870.

The initial discharge values for Main Wash reach and Pima Road reach were estimated by
apportioning the 100-year peak discharge value of 7,150 cfs and running the model. Energy
grade lines are then compared at the upstream most cross section (Main Wash # 9.153 and
Pima Road loop # 0.285) for each reach. Discharge values were adjusted for each reach until
the energy grade lines were within a reasonable tolerance. Rawhide Wash peak discharge
value of 7,150 cfs was split with the Main Wash reach discharge value of 4550 cfs and the Pima

Road reach discharge value of 2600 cfs.

Isolated islands exist along Rawhide Wash and Tributary No. 1, 2, 3, and 4. These islands were
visible in one cross section but disappeared in the next cross section. Since no continuity

existed between cross sections, further analysis was not required.

5.5.5 Ineffective Flow Areas

Horizontal ineffective flow areas were entered using the ineffective flow area option in HEC-
RAS. This option was used to model the 1:1 contraction and 2:1 expansion of flows near
culverts or bridges. Ineffective areas were also added to the floodplain models where cross
sections extended into areas outside of the effective flow limits. For these areas a 1:1
contraction and a 4:1 expansion from the effective flow areas to the next up or downstream

cross section was modeled.

5.5.6 Supercritical Flow

As discussed in section 5.5.1 the floodplain analysis was performed using a subcritical profile.

5.6 FLOODWAY MODELING

Floodway limits were defined by utilizing encroachment methods 1 and 4 in HEC-RAS. The
procedure is based on calculating a natural profile as the first profile of a multiple profile run.
Subsequent profiles were initially calculated with the encroachment method 4. This method was
used to get a rough estimate of the encroachment stations. A target increase of 1-foot of rise
was used to determine the encroachments based on equal conveyance. After a few runs with
method 4, the encroachment stations became more defined. At this point method 1 was

incorporated to further define the floodway.
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5.7 PROBLEMS ENCOUNTERED DURING THE STUDY

5.7.1 Special Problems and Solutions

Several areas exist along the study reach where potential break out of flood flows may exist.
These areas were not showing up in the modeled cross sections however these areas may
experience shallow flooding during the 100-year storm event. It was determined that in these
areas a Zone A would be used to account for this potential flood hazard. These areas are

illustrated on the work maps in Appendix E.

5.7.2 Modeling Warning and Error Messages

Error messages and warnings regarding conveyance and energy loss were reviewed at each
cross section location. Several cross sections were added at locations where warnings
appeared. The placement of these cross sections had little effect on the model results. Error
messages regarding the default to critical depth are a function of subcritical analysis as

discussed previously.

5.8 CALIBRATION

The culvert located at Dynamite Boulevard was analyzed using Federal Highway Administration
Culvert Analysis HY8 Version 6.1 to check for reasonableness of results from the HEC-RAS
model. There was no appreciable difference between the two models. The HY8 model is
included as part of Appendix E. No other data was available for further calibration of the HEC-
RAS models.

5.9 FINAL RESULTS

5.9.1 Hydraulic Analysis Results

The results of the hydraulic modeling are summarized in the following tables.
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Table 5-3: 100-Year Floodplain Cross Section Results

Shaain o RiverSta SOl WS Eey Bl s Vslcrar R aiaeliiar . Frode#t Sta .S, StaW.S.

: Act Depth Chl Lft Rgt
(cfs) (ft) (ft) (ft/s) (ft) (ft) (ft) (ft)
Rawhide Wash 7.653 7319 2200.01 2200.01 9.44 723.65 1.99 0.9 9757.13 10480.78
7.714 7319 2205.05 2205.05 10.38 677.23 2.16 0.99 9808.21 10485.44
7.794 7319 2212.2 2212.2 11.39 393.74 2.69 1.07 9816.86 10302.04
7.845 7319 2217.57 2217.57 12.21 287.05 3.37 0.95 9838.04 10125.09
7.889 7319 2220.78 2220.78 11.89 233.99 3.64 0.92 9894.01 10316.79
7.958 7157  2226.48  2226.48 11.64 291.31 3.3 0.91 9738.92 10030.22
7.983 7157 2229.17 2229.17 11.86 356.65 3.23 0.8 9701.35 10058
8.001 7157 2232.39 2230.04 7.06 431.42 4.92 0.42 9662.56 10093.98
8.007 7157 2232.53 2229.83 6.42 429.45 5.1 0.39 9674.53 10103.98
8.093 7157 2237.6 2237.6 11.82 351.09 3.06 0.82 9680.75 10031.84
8.185 7157 2243.92 2243.92 11.31 353.73 3.07 0.84 9920.57 10331.42
8.227 7157  2246.06  2246.06 11.49 385.68 272 0.97 9917.77 10303.45
8.283 7157 2251.41 2251.41 10.07 370.92 2.43 0.91 9733.57 10104.49
8.365 7153  2256.83  2256.83 10.3 359.31 2.48 0.96 9851.36 10210.66
8.429 7153 2262.06 2262.06 10.3 464.15 2.46 0.88 9962.42 10426.57
8.476 7153 2265.9 2265.9 11.34 484.94 2.59 0.87 9910.38 10395.32
8.57 7153 2272.32 2271.94 9.83 473.78 2.27 1.09 9619.48 10093.26
8.665 7150 2280.51 2280.09 6.8 675.42 1.8 0.77 9415.39 10090.8
8.76 7150 2288.4 2288.4 8.74 692.92 1.64 1.05 9468.26 10161.19
8.825 7150 22947 2294.09 7.23 625.07 212 0.8 9367.61 10098.57
8.87 7150 2298.04  2297.84 9.2 656.06 1.97 0.91 9460.53 10116.58
Pima Road Split 0.08 2600 2302.59 2301.79 4.22 317.42 1.96 0.51 9840.03 10157.45
0.108 2600 2306.07 2306.07 10.36 290.62 1.99 0.97 9730.53 10021.15
0.134 2600 2308.36 2308.36 7.65 216.96 1.6 0.99 9862.95 10079.91
0.164 2600 2311.29 2311.29 8.78 232.67 129 0.89 9792.12 10082.59
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Stream  RiverSta QTotal W.S.Elev CritW.S. Vel Chn/ 'OPWdth  Hydr  Froude# StaW.S. StaW.S.

Act Depth Chl Lft Rgt
(cfs) (ft) (ft) (ft/s) (ft) (ft) (ft) (ft)
0.215 2600 2315.05 2315.05 7.95 419.48 1.44 0.83 9654.64 10074.12
0.26 2600 2318.94 2318.94 7.37 608.75 1.18 0.79 9439.4 10076.97
0.285 2600 232114 2321.14 7.76 482.55 1.2 0.82 9396.87 10077.22
Rawhide Wash 8.913 4550 2300.4 2297.98 5.27 180.34 4.84 0.4 988516 10134.08
(con't) 8.921 4550 2302.4  2298.33 4.06 164 6.84 0.27 9881.27 10259.72
8.945 4550 2304.86 2304.86 6.86 558.53 1.32 0.8 9648.6 10207.13
9.013 4550 2310.51 2310.08 4.09 569.87 1.67 0.5 9534.91 10104.78
9.085 4550 2315.38 2315.38 6.86 457.54 1.45 0.78 9647.39 10104.92
9.124 4550 2319.47 2319.09 6.14 364.04 2.1 0.64 9818 10182.04
9.143 4550 232047 2318.49 5.563 198.8 4.18 0.44 9935.8 10210.56
9.153 4550  2321.61 2318.72 4.88 168.8 5.54 0.36 9867.4 10183.93
9.23 7150 2329.19  2329.19 7.88 869.06 1.52 0.87 9291.84 10160.9
9.291 7150 2335.42 2335.01 6.75 634 1.9 0.71 9346.62 10254.99
9.346 7150  2340.69 2340.54 6.6 1069.13 1.39 0.77 9301.45 10370.57
9.418 7150 2348.01 2348.01 3.9 1034.1 1.87 0.55 9397.36 10600.56
9.46 7150 2352.01 2352.01 4.63 687.49 1.72 0.76 9874.05 10561.54
9.555 7150  2362.01 2362.01 1.8 1164.9 2.61 0.27 9913.65 11078.55
9.65 7150  2370.01 2370.01 5.27 1092.1 1.22 0.93 9703.09 10989.9
9.722 7150  2378.47  2378.01 4.11 691.97 2.48 0.54 9970.89 10662.86
9.779 7150 2384.01 2384.01 2.49 663.53 3.18 0.33 9786.47 10524.77
9.832 7150 2387.75  2387.75 9 382.03 2.3 0.99 9740.97 10123
9.927 7150 2397.82 2397.09 6.43 437.01 2.73 0.64 9770.51 10207.51
9.981 7150  2402.88  2402.88 9 421.76 217 0.85 9609.7 10031.46
10.057 7150 2410.51 2410.31 8.08 348.42 2.54 0.89 9693.65 10042.06
10.115 7150 2416.66 2416.66 9.38 427.31 2.06 0.86 9838.71 10266.02
10.183 7150 2422.78 2422.78 8.93 395.98 2.16 0.96 9650.12 10046.1
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Stream  RiverSta Q Total. W.S Elev CritW.S. Vel Chni TOP.Wdth - Hydr - Froude# Sta W.S. Sta W.S.

Act Depth Chi Lft Rgt
(cfs) (ft) (ft) (ft/s) (ft) (ft) (ft) (ft)

10.219 7150  2426.15  2425.68 6.39 476.74 2.35 0.73 9564.13 10040.86
10.295 7150 2434.34 2434.34 8.48 385.88 219 1.01 9958.33 10344.21
10.369 7150 244206  2441.85 6.93 500 2.06 0.85 9709.42 10587.19
10.464 7150  2450.74  2450.69 8.37 389.84 2.21 0.97 9804.88 10194.72
10.559 6755  2460.58  2460.54 8.55 353.64 2.26 0.96 985429 10272.02
10.653 6755  2470.22  2470.09 7.59 416.03 2.14 0.91 9726.53 10186.03
10.748 6755  2478.85  2478.66 8.14 330.21 2.51 0.9 9943.4 10273.61
10.809 6755  2483.79  2483.79 9.61 248.61 2.83 1.01 9821.91 10070.52
10.875 6755  2490.07  2489.75 8.65 44517 2.56 0.82 9696.40 10141.52
10.949 6600  2498.31 2498.31 10.63 361.28 2.6 0.93 9674.54 10071.45
11.027 6600 2504.29  2503.85 5.97 518.96 213 0.72 9515.6 10034.57
11.093 6600 2510.39  2510.39 8.64 324.78 2.35 0.99 9730.21 10149.78
11.156 6600 25156.5 2514.91 7.58 277.22 3.14 0.76  9965.23 10242.45

11.24 6600 252478  2524.78 9.1 414.62 2.08 1.01 9780.67 10195.28
11.334 6600 2533.42  2533.19 1.72 459.05 2.16 0.82 9643.56 10135.3

11.41 6600 2540  2539.97 7.81 428.69 1.97 0.98 9813.31 10384.05

11.46 6600 254523  2545.13 8.78 340.1 2.45 0.95 9838.85 10178.95
11.531 6600  2552.11 2552.11 10.42 448.47 2.35 0.92 9689.13 10137.6
11.626 6600 2560.02  2560.02 10.26 309.18 2.48 0.97 9900.13 10209.31

11.72 6445  2568.04  2567.74 8.52 451.48 2.48 0.8 9607.48 10251.48
11.804 6445 257565  2575.65 12.85 226 3.6 0.93 9771.65 10097.04
11.862 6445  2580.74  2580.74 11.06 187.95 3.39 0.95 9854.31 10042.26
11.908 6445  2584.08  2582.46 6.44 359.05 4 0.5 985243 10211.48
11.992 5666  2589.65  2589.65 9.59 297.91 2.42 1.06 9649.91 10076.75
12.067 5666  2596.97  2596.49 6.59 431.66 2.18 0.7 9709.45 10547.11
12.132 731 2601.58  2600.85 258 258.42 1.12 0.42 9968.4 10611.05
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: ; Top Wdth  Hydr  Froude # Sta W.S. Sta W.S.
Stream River Sta Q Total W.S.Elev Crit W.S. Vel Chnl pAct : e};) i iy v Rot
(cfs) (ft) (ft) (ft/s) (ft) (t) (ft) (ft)

12.213 731 2608.74 2608.74 6.27 265.36 0.87 0.76 9898.72 10164.08
12.268 731 2614.42 2614.42 5.37 370.57 0.63 0.67 9722.86 10093.43
12.315 731 2617.79 2617.79 7.4 114.84 1.2 1.04 9985.84 10199.15

12.38 731 2623.79 2623.51 6.41 62.73 1.82 0.84 9971.12 10033.85
12.422 731 2627.35 2627.35 7.84 48.94 1.91 1 9979.7 10028.63
12.487 731 2632.98 2632.71 4.37 139.54 1.2 0.7 9873.82 10013.36
12.567 31 2639.61 2639.61 95.55 140.28 0.94 1.01 9991.13 10131.41
12.609 731 2642.84 2642.5 3.5 196.68 1.06 0.6 9976.05 10172.73
12.704 731 2650.89 2650.89 5.22 169.07 0.83 1.01 9975.39 10144 .46
12.776 731 2654.86 2654.5 2.33 372.58 0.84 0.45 9987.51 10360.09
12.855 731 2662.52 2662.52 4.06 353.16 0.51 1 9954.28 10307.44

12.95 731 2671.9 2671.67 4.57 143.5 1.11 0.76 9970.92 10114.42
13.027 731 2678.68 2678.63 4.14 265.4 0.66 0.9 9859.21 10124.61
13.072 731 2682.33 2682.13 3.47 25717 0.82 0.67 9896.82 10153.99
13.138 731 2687.97 2687.97 6.15 102.89 1.16 1.01 9973.24 10076.13
13.233 731 2695.84 2695.52 4.89 105.69 1.41 0.73 9909.67 10015.37
13.314 731 2703.82 2703.82 6.61 82.69 1.34 1.01 9948.96 10031.65
13.354 731 2706.99 2706.54 5.29 77.75 1.78 0.7 9935.46 10013.22
13.429 731 2713.22 2713.22 8.2 55.88 1.74 0.95 9976.87 10032.75
13.524 731 2722.87 2722.87 7.39 58.51 1.69 1 9963.31 10021.81
13.619 731 2731.81 2731.61 53 105.05 1.31 0.82 9937.75 10042.81
13.713 731 2741 1 27411 5.47 145 0.92 1 9929.31 10074.31
13.808 731 2751.42 2751.31 5.15 133.14 1.07 0.88 9967.99 10101.13
13.903 1111 2761.95 2761.79 5.58 150.1 1.33 0.85 9949.72 10444.65
13.989 1111 2771.16 2770.89 3.82 289.11 1.01 0.67 9862.14 10151.25
14.041 1111 2776.31 2776.31 5.61 347.49 0.72 0.82 9728.45 10075.95
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Stream  RiverSta . Q Total W.S.Elev Crit W.S. Vel Chnl 'opWdth  Hydr  Froude# StaW.S. StaW.S.

Act Depth Chl Lft Rgt

(cfs) (ft) (ft) (ft/s) (ft) (ft) (ft) (ft)
14.1 1111 2781.36 2781.17 4.31 304.93 0.92 0.76 9668.21 10043.9
14.154 1111 2786.4 2786.27 4.05 325.2 0.84 0.78 9750.46 10075.67
14.205 1111 2790.76 2790.67 4.01 377.86 0.73 0.83 9788.06 10165.92
14.266 111 2798.02 2798.02 3.7 287.56 0.98 0.91 9728.47 10016.03
14.302 1111 2802.52 2802.52 6.09 303.67 0.88 0.76 9729.59 10033.26
14.371 1111 2810.01 2810.01 4.75 308.34 1.21 0.62 9984.45 10292.8
14.441 1111 2818.01 2818.01 5.43 239.45 1.23 0.74 9982.01 10221.46
14.482 1111 2822.53 2822.53 7.94 72.6 1.93 1.01 9972.74 10045.34
14.56 1111 2831.7 2831.7 7.85 236.02 1.19 0.84 9808.98 10058.75
14.655 1111 2839.13 2839.09 5.15 232.28 0.93 0.94 9924.39 10156.67
14.715 1111 2846.72 2846.72 5.61 202.23 0.98 1 9873.14 10075.37
14.766 867 2850.94 2850.67 3.07 336.41 0.84 0.59 9927.28 10263.69
14.861 867 2863.18 2863.18 5.79 169.83 0.95 1 9988.85 10261.04
14.907 484 2868.29 2868.29 4.98 33725 0.49 0.63 9959.23 10296.49
14.979 484 2876.41 2876.41 5.06 288.95 0.61 0.65 9979.05 10405.77
15.054 484 2885.2 2885.2 4.84 138.49 0.72 1 9962.95 10153.05
15.148 484 2894.9 2894.75 3.58 189.27 0.72 0.75 9964.59 10221.67
15.232 484 2903.02 2903.01 4.65 147.22 0.71 0.98 9988.97 10252.76
15.325 484 2913.75 2913.34 3 173.06 0.93 0.55 9958.52 10162.03
Tributary 1 0.095 648 2573.55 2573.55 5.52 126.32 0.93 1.01 9984.87 10111.19
0.151 648 2579.02 2578.9 4.52 172.2 0.89 0.82 9912.87 10124.54
0.188 648 2585.07 2585.07 6.79 66.85 1.43 1 9945.04 10011.89
0.238 648 2589.96 2589.88 6.05 79.43 1.35 0.92 9915.23 10034.89
0.284 648 2594.91 2594.91 6.27 89.34 1.18 1 9977.98 10116.65
0.377 648 2604.5 2604 .43 4.14 257.04 0.66 0.87 9987.32 10269.98
0.422 648 2609.05 2609.05 5.48 128.75 0.92 1.01 9936.98 10099.55
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Stearm. S Piversta Q. Tofal. W Elov GrtW.S: WelChnl ToPWatn  hiydr: Froudod = Stallis. ~.sta W.S.

Act Depth Chl Lft Rgt
(cfs) (ft) (ft) (ft/s) (t) (ft) (ft) ()
0.462 648 2613.01 2612.89 4.41 166.51 0.88 0.83 9885.55 10052.06
0.535 648 2620.72 2620.72 474 197.24 0.69 1 9987.95 10185.19
0.569 648 2624.58 2624.58 5.87 206.27 0.77 0.84 9973.89 10180.16
0.609 648 2628.2 2628.2 6.7 84.82 1.16 0.99 9948.53 10033.34
0.671 648 2634.69 2634.69 4.65 209.13 0.67 1 9967.72 10176.86
0.76 648 2643.37 2643.37 5.97 98.89 1.1 1 9914.59 10013.48
0.854 648 2653.3 2653.3 7.96 87.71 1.29 0.83 9977.57 10065.28
0.95 648 2662.98 2662.98 8.26 61.06 1.5 0.9 9955 10016.06
1.044 648 2671.54 2671.54 9 48.05 1.83 0.9 9984.59 10032.64
1.076 648 2674.04 2674.04 6.79 68.53 1.39 1 9956.16 10024.69
Tributary 2 0.256 2481 2606.62 2606.62 10.09 144.24 2.31 0.86 9977.94 10122.18
0.343 2481 2612.19  2611.74 8.1 1563.16 2.71 0.72 9959.84 10112.99
0.388 2481 2615.07 2615.07 8.52 236.54 1.69 0.92 9932.07 10168.61
0.477 2481 2620.99  2620.57 476 457 1 1.47 0.62 9928.32 10385.42
0.554 2481 2627.23  2627.23 6.01 369.81 1.12 1 9759.54 10129.35
0.606 2481 2632.26 2631.89 4.81 507.4 1.07 0.72 9511.9 10019.3
0.669 2481 2637.58 2637.53 5.98 336.32 1.23 0.95 9819.89 10191.9
0.763 2481 2646.62 2646.41 4.38 517.37 1.09 0.74 9875.58 10392.96
0.838 2481 2653.15  2653.04 477 535.39 0.97 0.85 9734.34 10380.97
0.887 2481 2657.21 2656.94 4.19 540.12 1.13 0.68 9757.48 10383
0.972 2481 2665.6 2665.6 7.01 235.28 1.6 1.01 9976.58 10211.87
1.049 2481 2672.3 2672.15 5.72 314.51 1.38 0.85 9739.19 10053.71
1.143 2481 2681.05 2681.05 8.67 156.26 1.95 0.97 9946.92 10103.18
1.238 2481 2688.48 2688.48 7.74 239.04 1.49 0.93 9886.24 10125.27
1.333 2481 2695.97  2695.97 5.95 382.68 1.09 1 9952.49 10335.17
1.417 2481 2702.22 2702.09 5.19 543.85 0.93 0.82 9924.31 10697.09
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Stream River Sta. Q.-Total. W.S. Eley CritW.5. Vel chnl: top Wdth' "Hydr. = Froude#: StaW.S. .SlaW.s.

Act Depth Chl Lft Rgt
(cfs) (ft) (ft) (ft/s) (ft) (ft) (ft) (ft)

Tributary 3 0.284 1633 2631.45 2631.45 8.37 191.73 1.58 0.88 9847.81 10039.54
0.35 1633 2635.42 2635.06 3.9 347.21 1.21 0.63 9886.23 10233.44

0.437 1633 2641.2 2641.2 5.93 248.23 1.1 0.99 9936.74 10184.97

0.495 1633 2647.59  2647.58 6.01 238.38 1.14 0.99 9824.1 10062.48

0.569 1633 2653.84 2653.61 5.9 169.12 1.64 0.81 9862.53 10031.65

0.634 1633 2659.09 2659.03 5.27 307.24 1.01 0.92 9757.39 10064.63

0.679 1633 2663.63 2663.61 6.11 225.52 1.19 0.99 9842.44 10067.96

0.735 1633 2669.05 2668.92 4.67 348.49 1 0.82 9684.34 10032.83

Tributary 4 0.0947 1875 2616 2616 5.19 379.92 1.1 0.84 9677.59 10057.5
0.153 1875 2620.57 2620.57 7.63 145.68 1.7 1 9924.4 10070.08

0.205 1875 2625.58 2625.58 9.73 77.24 2.62 0.98 9961.78 10039.02

0.284 1876 263295 2632.95 127 323.15 1.23 0.84 974251 10065.66

0.363 1875 2640.09 2640.09 6.83 409.71 0.94 0.88 9776.98 10186.69

0.422 1875 2645.46  2645.46 7.63 138.08 1.78 1.01 9870.75 10019.46

0.472 1875 2649.37 2649.06 4.35 339.44 1.27 0.68 9948.38 10287.82

0.529 1875 2655.26 2655.26 5.97 286.18 1.1 1 9983.98 10270.16

0.569 1875 2659.17 2659.08 5.33 318.25 1.1 0.89 9983.16 10301.41

0.633 1875 2666.22 2666.22 5.34 451.08 0.81 0.98 9857.92 10374.65

0.671 1875 2670.97 2670.97 5.52 362.96 0.94 1.01 9824.13 10187.09

0.766 1875 2679.55 2679.39 5.21 294.95 1.22 0.83 9831.92 10126.88

0.861 1766 2687.83 2687.83 5.72 307.67 1 1.01 9905.86 10213.53

0.955 1766 2697.85 2697.85 8.87 206.23 1.48 0.88 9865.08 10071.31

1.031 1766  2703.49 2703.4 5.94 222.18 1.34 0.91 9952.69 10174.87

1.097 1766 2711.08 2711.08 7.86 381.01 1.21 0.86 9976.48 10357.49

1.145 1766  2715.01 2715.01 7.59 279.84 1.29 0.88 9909.01 10188.86

1.227 1766 2721.14 2721.14 7.71 210.92 1.34 0.89 9909.54 10120.46
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Sffeat o PIerSEE 0 Tolal W S EbvkCr Wie Vel chnie, OP o = Bde - Brotdensty Staillas: Slalles,

Act Depth Chl Lft Rgt
(cfs) (ft) (ft) (f/s) () (ft) (ft) (ft)
1.288 1766 2726.02 2726.02 8.14 308.87 1.36 0.76 9888.22 10197.09
1.357 1766 2731.21 2731.21 7.7 334.98 1.22 0.9 9884.61 10219.59
1.408 1766 2735.47 2735.47 6.56 205.07 1.31 1.01 9873.47 10078.54
1.459 1766 2739.23 2738.92 3.92 389.54 1.16 0.64 9652.6 10042.14
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. Table 5-4: Bridge Results

River Sta W.s. EG Q Q Q Vel Head Fretn Loss Contraction Expansion

Elev  Elev Total Bridge Weir Coef. Coef.
(ft) (ft) (cfs)  (cfs) (cfs) (ft) (ft)
8.913 2300.4 2300.82 4550 0.43 2.06 0.3 0.5
8.920BRD 2298.96 2300.82 4550 4550 0 1.17
8.920 BRU 2298.96 2302.65 4550 4550 0 1.45
8.921 2302.4 2302.66 4550 0.26 0.3 0.5
8.945 2304.86 2305.48 4550 0.62 0.6 0.1 0.3
9.124 2319.47 2320.03 4550 0.56 3.9 0.3 0.5
9.143 2320.47 2320.94 4550 0.47 0.88 0.3 0.5
9.152BRD 2320.3 2320.94 4550 4550 0 0.97
9.152 BR U 2320.6 2321.98 4550 4550 0 0.97
9.153 2321.61 2321.98 4550 0.37 0.3 0.5

Table 5-5: Culvert Results

River Sta W.S. E.G. QTotal CulvQ QWeir Vel Frctn Contraction Expansion

Elev Elev Head Loss Coef. Coef.
. (ft) (ft) (cfs) (cfs) (cfs) (ft) (ft)
7.958 2226.48 2228.18 7157 1.69 2.47 0.1 0.3
7.983 2229.17 2230.79 7157 1.62 0.79 0.3 0.5
8.000 7157 3706.88 3450.12
CULVERT#1
8.001 2232.39 2232.87 7157 0.48 0.3 0.5
8.007 2232.53 2232.93 7157 0.41 0.04 0.3 0.5
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5.9.2 Verification of Results

. A review of the results indicates a reasonable water surface profile for Rawhide Wash and

“oon

Tributaries 1, 2, 3, and 4 using the estimated “n” values considering what was anticipated based
on general field observations. A review of calculated flow velocities in each hydraulic model
indicates that they fall in a reasonable range that one would anticipate given the physical

characteristics of the study area.
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F i Draft FIS Report Data

71 SUMMARY OF DISCHARGES

Drainage Area Peak Discharge (cfs)
Flooding Source and Location (Square Miles) 10-Year 50-Year 100-Year  500-Year
Rawhide Wash 0.4 ! = 484 =,
South of Tonto National Forrest boundary 0.8 — - 867 -
South of Tonto National Forrest boundary 11 = =" 1,111 =
At diversion 14 - -! 731 !
Upstream of Confluence with Tributary 2, 3, and 4 5.3 = - 5,666 !
Downstream of Confluence with Tributary 2, 3, and 4 6.1 - - 6,445 =
Confluence with Tributary 1 6.4 = ! 6,600 -
96th Street alignment 6.8 - - 6,755 !
Downstream of Loan Mountain Alignment 8.6 " = 7,150 -
Downstream of Via Dona Road 8.8 - ! 7,153 -
At Dynamite Boulevard 8.9 z) = 7,157 <!
Downstream of Dynamite Boulevard 9.3 -t = 7,319 =,
Tributary 1 0.6 -t ! 648 =
Tributary 2 1.3 - ! 2,481 =
Tributary 3 1.1 ! ! 1,633 =/
Tributary 4 1.3 = - 1,766 !
15 - = 1,875 !
'Data not computed
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7.2 FLOODWAY DATA TABLES
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FLOODING SOURCE

FLOODWAY

BASE FLOOD
WATER SURFACE ELEVATION

MEAN VELOCITY

SECTION AREA (FEET PER WITHOUT WITH
CROSS SECTION 'DISTANCE WIDTH (FEET) (SQUARE FEET) SECOND) REGULATORY FLOODWAY FLOODWAY INCREASE
Rawhide Wash
A 7.714 339 1048 6.98 N/A 2205.1 2205.9 0.8
B 7.845 108 590 12.41 N/A 22176 2218.3 0.7
Cc 7.889 101 553 13.24 N/A 2220.8 2221.0 0.2
D 8.007 250 1728 414 N/A 22325 22331 0.6
E 8.227 186 758 9.44 N/A 22461 2246.5 0.4
F 8.365 165 665 10.75 N/A 2256.8 2257.3 0.5
G 8.665 518 1168 6.12 N/A 2280.5 2280.6 0.1
H 8.870 320 973 7.35 N/A 2298.0 2298.8 0.8
| 9.013 274 769 5.91 N/A 2310.5 23114 0.9
J 9.143 159 902 5.05 N/A 2320.5 2321.2 0.7
K 9.230 222 713 10.02 N/A 2329.2 2329.9 0.7
L 9.460 687 1219 5.87 N/A 2352.0 23521 0.1
M 9.722 578 1346 5.31 N/A 2378.5 2378.7 0.2
N 9.832 382 920 7.77 N/A 2387.8 2387.9 0.1
(0] 9.927 335 1039 6.88 N/A 2397.8 2397.8 0.0
P 10.057 348 884 8.09 N/A 2410.5 2410.5 0.0
Q 10.219 477 1119 6.39 N/A 2426.2 2426.2 0.0
R 10.295 386 845 8.47 N/A 24343 2434.4 0.1
S 10.369 500 1035 6.91 N/A 2442 1 24421 0.0
T 10.464 390 861 8.30 N/A 2450.7 2450.7 0.0
U 10.809 249 703 9.61 N/A 2483.8 2483.8 0.0
Vv 10.949 298 862 7.65 N/A 2498.3 2498.4 0.1
w 11.027 519 1139 5.79 N/A 2504.3 2504.4 0.1
X 11.155 277 872 7.57 N/A 2515.5 2515.5 0.0
Y 11.334 282 840 7.86 N/A 2533.4 2533.7 0.3
Z 11.410 337 774 8.53 N/A 2540.0 2540.3 0.3
AA 11.531 264 835 7.91 N/A 2552.1 2552.5 0.4
AB 11.804 123 613 10.51 N/A 2575.7 2576.2 0.5
AC 11.908 220 1039 6.20 N/A 2584.1 2584.2 0.1

"Miles - Upstream face of culvert at Dynamite Boulevard set at River Mile 8.000

mrm>»-
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BASE FLOOD
FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION
MEAN VELOCITY
SECTION AREA (FEET PER WITHOUT WITH
CROSS SECTION 'DISTANCE WIDTH (FEET) (SQUARE FEET) SECOND) REGULATORY FLOODWAY FLOODWAY INCREASE
Rawhide Wash
(Cont'd)

AC 11.908 220 1039 6.20 N/A 2584 .1 2584.2 0.1
AE 12.132 258 309 2.37 N/A 2601.6 2601.7 0.1
AF 12.213 191 198 3.69 N/A 2608.7 2608.8 0.1
AG 12.315 43 90 8.10 N/A 2617.8 2618.4 0.6
AH 12.380 63 120 6.11 N/A 2623.8 2623.9 0.1
Al 12.487 140 167 4.37 N/A 2633.0 2633.0 0.0
AJ 12.776 373 314 2.33 N/A 2654.9 2654.9 0.0
AK 12.950 143 160 4.58 N/A 2671.9 2671.9 0.0
AL 13.072 257 211 3.46 N/A 2682.3 2682.3 0.0
AM 13.138 103 119 6.16 N/A 2688.0 2688.0 0.0
AN 13.524 59 99 7.39 N/A 2722.9 2722.9 0.0
AO 13.808 133 142 5.15 N/A 2751.4 2751.4 0.0
AP 13.903 150 199 5.58 N/A 2762.0 2762.0 0.0
AQ 14.041 348 251 4.43 N/A 2776.3 2776.3 0.0
AR 14.205 378 276 4.02 N/A 2790.8 2790.8 0.0
AS 14.371 166 184 6.04 N/A 2810.0 2810.3 0.3
AT 14.482 73 140 7.94 N/A 28225 2822.5 0.0
AU 14.655 232 248 4.48 N/A 2839.1 2839.3 0.2
AV 14.766 336 282 3.07 N/A 2850.9 2850.9 0.0
AW 15.054 138 100 4.85 N/A 2885.2 2885.2 0.0
AX 15.325 173 161 3.00 N/A 2913.8 2913.8 0.0

'Miles - Upstream face of culvert at Dynamite Boulevard set at River Mile 8.000
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FLOODING SOURCE

FLOODWAY

BASE FLOOD
WATER SURFACE ELEVATION

MEAN VELOCITY

SECTION AREA (FEET PER WITHOUT WITH
CROSS SECTION 'DISTANCE WIDTH (FEET) (SQUARE FEET) SECOND) REGULATORY FLOODWAY FLOODWAY INCREASE
Tributary 1
A 0.095 126 117 5.52 N/A 2573.6 2573.6 0.0
B 0.151 145 139 4.67 N/A 2579.0 2579.1 0.1
C 0.188 67 95 6.79 N/A 2585.1 2585.1 0.0
D 0.238 79 107 6.05 N/A 2590.0 2590.0 0.0
E 0.284 83 103 6.31 N/A 25949 2594.9 0.0
F 0.377 206 153 4.24 N/A 2604.5 2604.5 0.0
G 0.422 129 118 5.48 N/A 2609.1 2609.1 0.0
H 0.462 167 147 4.41 N/A 2613.0 2613.0 0.0
| 0.535 197 137 4.74 N/A 2620.7 2620.7 0.0
J 0.569 206 164 3.95 N/A 2624.6 2624.6 0.0
K 0.609 85 98 6.60 N/A 2628.2 2628.2 0.0
L 0.671 209 139 4.65 N/A 2634.7 2634.7 0.0
M 0.760 99 109 5.97 N/A 2643.4 2643.4 0.0
N 0.854 88 113 5.71 N/A 2653.3 2653.3 0.0
O 0.950 61 91 7.09 N/A 2663.0 2663.0 0.0
P 1.044 48 88 7.37 N/A 2671.5 2671.5 0.0
Q 1.076 69 96 6.78 N/A 2674.0 2674 .1 0.1

'Miles Above Confluence with Rawhide Wash
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FLOODING SOURCE

FLOODWAY

BASE FLOOD
WATER SURFACE ELEVATION

MEAN VELOCITY

SECTION AREA (FEET PER WITHOUT WITH
CROSS SECTION 'DISTANCE WIDTH (FEET) (SQUARE FEET) SECOND) REGULATORY FLOODWAY FLOODWAY INCREASE
Tributary 2
A 0.256 144 333 7.45 N/A 2606.6 2606.6 0.0
B 0.343 130 380 6.53 N/A 2612.2 2612.2 0.0
Cc 0.388 160 360 6.89 N/A 26151 2615.2 0.1
D 0.477 406 639 3.88 N/A 2621.0 2621.0 0.0
E 0.554 370 413 6.01 N/A 2627.2 2627.2 0.0
F 0.606 367 511 4.85 N/A 2632.3 2632.3 0.0
G 0.669 337 417 5.94 N/A 2637.6 2637.6 0.0
H 0.763 517 564 4.40 N/A 2646.6 2646.6 0.0
| 0.838 536 523 4.75 N/A 2653.2 2653.2 0.0
J 0.887 540 610 4.07 N/A 2657.2 2657.2 0.0
K 0.972 235 354 7.01 N/A 2665.6 2665.6 0.0
L 1.049 315 435 5.71 N/A 2672.3 2672.3 0.0
M 1.143 156 305 8.15 N/A 2681.1 2681.1 0.0
N 1.238 239 355 6.99 N/A 2688.5 2688.5 0.0
(0] 1.333 383 417 5.95 N/A 2696.0 2696.0 0.0
P 1.417 497 498 4.98 N/A 2702.2 2702.2 0.0

'Miles Above Confluence with Rawhide Wash
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FEDERAL EMERGENCY MANAGEMENT AGENCY
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mrow>»-

BASE FLOOD
FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION
MEAN VELOCITY
SECTION AREA (FEET PER WITHOUT WITH
CROSS SECTION 'DISTANCE WIDTH (FEET) (SQUARE FEET) SECOND) REGULATORY FLOODWAY FLOODWAY INCREASE
Tributary 3
A 0.284 192 304 5.38 N/A 2631.5 2631.5 0.0
B 0.350 347 418 3.90 N/A 2635.4 2635.4 0.0
C 0.437 248 275 5.93 N/A 2641.2 2641.2 0.0
D 0.495 238 272 6.01 N/A 2647.6 2647.6 0.0
E 0.569 169 277 5.89 N/A 2653.8 2653.8 0.0
F 0.634 307 312 5.24 N/A 26591 2659.1 0.0
G 0.679 225 268 6.09 N/A 2663.6 2663.6 0.0
H 0.735 348 348 4.69 N/A 2669.1 2669.1 0.0
'Miles Above Confluence with Tributary 2
FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA

MARICOPA COUNTY, AZ
AND INCORPORATED AREAS

TRIBUTARY 3 TO RAWHIDE WASH




FLOODING SOURCE

FLOODWAY

BASE FLOOD
WATER SURFACE ELEVATION

MEAN VELOCITY

SECTION AREA (FEET PER WITHOUT WITH
CROSS SECTION 'DISTANCE WIDTH (FEET) (SQUARE FEET) SECOND) REGULATORY FLOODWAY FLOODWAY INCREASE
Tributary 4
A 0.095 260 313 5.99 N/A 2616.0 2616.0 0.0
B 0.153 146 268 7.0 N/A 2620.6 2620.7 0.1
Cc 0.205 4 205 9.16 N/A 2625.6 2625.6 0.0
D 0.284 212 324 5.78 N/A 2633.0 2633.1 0.1
E 0.363 196 276 6.80 N/A 2640.1 2640.4 0.3
F 0.422 138 247 7.58 N/A 2645.5 2645.5 0.0
G 0.472 339 430 4.36 N/A 2649.4 2649.4 0.0
H 0.529 286 314 5.97 N/A 2655.3 2655.3 0.0
| 0.569 318 352 5.33 N/A 2659.2 2659.2 0.0
J 0.633 451 363 5.16 N/A 2666.2 2666.2 0.0
K 0.671 363 340 5.52 N/A 2671.0 2671.0 0.0
L 0.766 295 360 5.21 N/A 2679.6 2679.6 0.0
M 0.861 308 309 5.72 N/A 2687.8 2687.8 0.0
N 0.955 130 270 6.54 N/A 2697.9 2697.9 0.0
(@] 1.031 222 300 5.89 N/A 2703.5 2703.5 0.0
P 1.097 200 344 513 N/A 2711.1 2711.4 0.3
Q 1.145 280 361 4.89 N/A 2715.0 2715.0 0.0
R 1.227 211 282 6.27 N/A 27211 27211 0.0
S 1.288 309 443 3.99 N/A 2726.0 2726.1 0.1
T 1.357 335 408 4.33 N/A 2731.2 2731.2 0.0
u 1.408 205 269 6.56 N/A 2735.5 2735.5 0.0
V 1.459 390 451 3.92 N/A 2739.2 2739.2 0.0

'Miles Above Confluence with Tributary 2
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7.3 ANNOTATED FLOOD INSURANCE RATE MAPS

Not part of this submittal.

Upper Rawhide Wash ADWR Technical Data Notebook
Floodplain Delineation Study 7-3 Section 5 — Hydraulic Analysis




7.4 FLOOD PROFILES

Existing Conditions Floodplain Delineation

Upper Rawhide Wash ADWR Technical Data Notebook
Floodplain Delineation Study 7-4 Section 5 — Hydraulic Analysis
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ELEVATION IN FEET (NAVD)
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APPENDIX E Hydraulic Analys is Supporting Documentation

E.1 ROUGHNESS COEFFICIENT ESTIMATION

Field Reconnaissance Report

E.2 CROSS SECTION PLOTS

Existing Conditions Cross Section Plots

E.3 EXPANSION AND CONTRACTION COEFFICIENTS

*See section 5.3.2.

E.4 ANALYSIS OF STRUCTURES

HY8 analysis for culvert at Dynamite Boulevard

. E.5 HYDRAULIC CALCULATIONS

Existing Conditions Floodplain/Floodway Model

E.6 HEC-RAS MODELS ON DISK

Upper Rawhide Wash ADWR Technical Data Notebook
Floodplain Delineation Study E-1 Section 5 — Hydraulic Analysis




E.1 ROUGHNESS COEFFICIENT ESTIMATION

Field Reconnaissance Report




Technical Data Notebook

Final Field Reconnaissance Report

Upper Rawhide Wash

Floodplain Delineation Study

FCD 98-12
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Flood Control District of Maricopa County
2801 W. Durango

Phoenix, AZ 85009

(602) 506-1501

Prepared By:
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Suite 250

7600 N. 15" Street

Phoenix, Arizona 85020

(602) 944-5500
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June, 1999

This document, together with the concepts and designs presented herein, as an instrument of service, is intended
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1 Introduction

Kimley-Horn and Associates, Inc. (KHA) and the Flood Control District (FCD) of Maricopa
County conducted a reconnaissance field trip of Upper Rawhide Wash from 2000 feet south of
Dynamite Boulevard to the Carefree Highway alignment. The field trip was conducted on
December 1st, 2nd, 8th, and 9th, 1998. The FCD attended the field trip on December 1%, only.
The purpose of the field trip was to review the existing field conditions of the wash in order to
assist in the evaluation of Manning’s roughness coefficients. KHA photo-documented the main
channel of the wash, overbank areas, and culvert crossings of Upper Rawhide Wash and the
four tributaries. The field trip on December 1* began at the proposed location of the Rawhide
Wash Detention Basin and ended approximately at the confluence of Upper Rawhide Wash
with Tributary No. 1 (RW20). The field trip on December 2" covered the entire Tributary No. 1
from the confluence of Upper Rawhide Wash with Tributary No. 1 to approximately 1.2 miles
upstream. The field trip on December 8th covered the entire Tributary No. 2 (RW18) and No. 3
(RW17) from the confluence of Upper Rawhide Wash with Tributary No. 2 for a total
reconnaissance of approximately 2.4 linear miles. The field trip on December 9th covered the
entire Tributary No. 4 (RW16) from the confluence of Tributary 4 with Tributary No. for a total

reconnaissance of approximately 1.1 linear miles.

The Upper Rawhide Wash watershed is approximately 13.6 square miles in area. The
watershed is predominately undeveloped with the exception of Troon Village located along
Dynamite Boulevard, east of Pima Road. The watershed is typical native Sonoran desert with
ephemeral sandy washes. Washes within the study area generally flow to the southwest and
are ephemeral in nature, flowing only in response to rainfall events. Vegetation found along the
washes and watercourses consists of palo verde, mesquite, and ironwood. In the overbank
areas and hillslopes are cacti of various sorts (saguaros, prickly pear, barrel cactus), ocotillo,

bursage, creosote, yucca, agave, and various grasses and shrubs.

The project consists of approximately twelve (12) river miles of the Upper Rawhide Wash and
four (4) of its major tributaries. The study area is located as follows: (see Figures 1 and 2:

Vicinity Map and Location Map, respectively).

Upper Rawhide Wash Final Field Reconnaissance Report
Floodplain Delineation Study 1 June, 1999




Rawhide Wash (main stem): Starting at the current FIS limit of detailed study for Wash 4D
(Rawhide Wash approximately 1,800 feet south of Dynamite Boulevard) and extending
upstream approximately 6.9 miles to the Tonto National Forest Boundary/City of Scottsdale

corporate boundary from Township 5§ North, Range 4 East to Township 6 North, Range 5 East.

Tributary RW20: Starting at its confluence with Rawhide Wash and extending upstream
approximately 1.1 miles to the south section line of Section 16 (Lone Mountain Road

alignment), Township 5 North, Range 5 East.

Tributary RW18: Starting at its confluence with Rawhide Wash and extending upstream
approximately 1.3 miles to a confluence located approximately 1,100 feet west of the east

section line of Section 16 (112" Street alignment), Township 5 North, Range 5 East.

Tributary RW17: Starting at its confluence with Tributary RW18 and extending upstream
approximately 1.1 miles to the east section line of Section 9 (112" Street alignment), Township

5 North, Range 5 East.

Tributary RW16: Starting at its confluence with Tributary RW18 and extending upstream
approximately 1.6 miles to the north section line of Section 9 (Carefree Highway alignment),

Township 5 North, Range 5 East.

Upper Rawhide Wash and the four tributaries were subdivided for the purposes of this study
into reaches of similar Manning’s roughness coefficients. Locations of the reaches and reach

limits are provided in Appendix A.

The following section of this report derives the Manning’'s roughness coefficients for Upper
Rawhide Wash and the four tributaries. The method is based on the USGS report titled
“Estimated Manning’s Roughness Coefficients for Stream Channels and Floodplains in

Maricopa County, Arizona” (April, 1991).

Upper Rawhide Wash Final Field Reconnaissance Report
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2 Derivation of Manning’s Roughness Coefficients

Manning’s roughness coefficients (“n” values) were derived based on the visual inspection
conducted in December 1998 and from the procedure given in the USGS document described
above. The following sets of site information consist of the location of the cross section, the
reach number, the applicable cross sections to which the derivation applies, a description of the
channel, a table showing the values of “n” for the channel, left and right overbanks for the 100-
year flood, and a photograph depicting typical channel forms, banks, vegetation, and bed
materials. Photographs of the study area were taken in early December 1998. The frame of
the square grid show in several photographs is 1.5-feet outside dimension on a side with an

internal square of 1-foot on a side and a grid spacing on 1-inch.

For most sites, a photograph was taken of typical bed materials. The photographs of the
channels and floodplains were used in comparison in the document illustrations by the USGS

and other references.

The description of each reach/cross section includes the location of the channel cross section,
the description of the channel, and the evaluation of the estimated “n” value. Changes in
channel geometry and type and distribution and density of vegetation are described. The
channel cross section and the photographs are used in conjunction with the site description to

assess how “n” was defined.

The table shows the components of the roughness coefficient for the 100-year flood that were
estimates for the channel and the overbanks. The total “n” values are the sum of the base
value of “n” for a straight uniform channel (n,); surface irregularities (n,); obstruction (n,); and
vegetation (n;). A blank indicates that a roughness coefficient of zero was used. A meander
ratio was applied based on the ratio of the meander length to the straight length of the channel
reach. The meander adjustment values apply to flow confined in the channel and not to

downvalley flow crossing meanders.
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Upper Rawhide Wash FCD 98-12 Page 6
Floodplain Delineation Study

‘ Location of Cross Section:

Mainstem Uppper Rawhide 1200 ft downstream of Dynamite Blvd
Reach Number:

Rawhide Wash Reach 1

Applicable Cross Sections:

7.606 to 8.092

Description of Channel: Alluvial coarse sandy bed

broad, flat, clear, relatively straight considering width of channel
trapezoidal in shape, banks lined with medium dense stands of
shrubs/trees.

Manning's Roughness Coefficient Calculation for the 100-year event:

Left Overbank Channel Right Overbank

nb 0.07|nb 0.028|nb 0.07
ni ni 0.001|n1

n2 n2 0.002|n2

n3 n3 n3

n 0.07|n 0.031|n 0.07

[ Meander | 1 |
lobn | 0.07]chn |  0.031{robn | 0.07

” - CU s ¥ / A IO e
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Photo No. 1/7 Mainstem Rawhide looking north. Approximately 1200 ft downstream from Dynamite Blvd.

Kimley-Horn and
Associates, Inc. Field Reconnaissance Report Final June, 1999




Upper Rawhide Wash FCD 98-12 Page 7
Floodplain Delineation Study

‘ Location of Cross Section:

Mainstream Upper Rawhide 1050 ft upstream of Dynamite Blvd
Reach Number:

Rawhide Wash Reach 2 g
Applicable Cross Sections:

8.186 to 8.47

Description of Channel:

alluvial coarse sandy bed channel, broad, flat, some medium
brush in channel, slight meander, trapezoidal in shape, banks
lined with medium sized trees/shrubs

Manning's Roughness Coefficient Calculation for the 100-year event:

Left Overbank Channel Right Overbank

nb 0.07|nb 0.028{nb 0.07
ni ni 0.002|n1

n2 n2 0.001[n2

n3 n3 0.002|n3

n 0.07{n 0.033|n 0.07

| Meander | 1.15 |
lobn | 0.07|chn [ 0.038]robn [ 0.07

A

Photo 1/11. Mainstem Rawhide looking west. Approximately 2000 ft upstream of Dynamite.

Kimley-Horn and
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Upper Rawhide Wash FCD 98-12 Page 8
Floodplain Delineation Study

. ) Location of Cross Section:

Mainstream Upper Rawhide 2600 ft upstream of Dynamite Blvd
Reach Number:

Rawhide Wash Reach 3

Applicable Cross Sections:

8.565 to 8.851

Description of Channel:

Alluvial coarse sandy bed channel, relatively broad, flat, fairly
straight, flat trapezoidal in shape. Tree/shrubs lined banks

Manning's Roughness Coefficient Calculation for the 100-year event:

Left Overbank Channel Right Overbank

nb 0.06{nb 0.028 0.06
ni ni 0.001|n1

n2 n2 0.005|n2

n3 n3 0.01|n3

n 0.06|n 0.044|n 0.06

| Meander | 1 |
lobn | 0.06]chn | 0.044]robn | 0.06

' etz L

ol ~

5 % £ oY St R e . oo e T 2 h g 3 '*;» 7% " e -
Photo 1/20. Mainstem Rawhide. Looking north. Approximately 450 ft south of Via Donna.

Kimley-Horn and
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Upper Rawhide Wash FCD 98-12 Page 9
Floodplain Delineation Study

Location of Cross Section:

Mainstream Upper Rawhide S/W corner of Pima and Dixileta
Reach Number:

Rawhide Wash Reach 4

Applicable Cross Sections:

8.893 t0 9.13

Description of Channel:

40 acre parcel with 8-foot perimeter wall. Multiple barrel culverts
u/s and d/s crossings of wash. Alluvial sandy bed channel.
Graded. Vegetation cleared. Hay bales stacked within channel
Manning's Roughness Coefficient Calculation for the 100-year event:

Left Overbank Channel Right Overbank

nb 0.04|nb 0.028|nb 0.04
ni ni 0.001|n1

n2 n2 0.03|n2

n3 n3 n3

n 0.04|n 0.059|n 0.04

[ Meander | 1 [
lobn l 0.04|chn |  0.059robn | 0.04

Kimley-Horn and
Associates, Inc. Field Reconnaissance Report Final June, 1999




Upper Rawhide Wash
Floodplain Delineation Study

FCD 98-12

Page 10

Location of Cross Section:
Mainstem Upper Rawhide 2600 ft Upstream of Pima Rd crossing

Reach Number:
Reach 5. Mainstem Upper Rawhide upstream of Pima Road

9.157 t0 9.892

Applicable Cross Sections:

lined banks

Description of Channel:
Alluvial sandy bed channel, medium degree of braiding, vegetation
low to medium sized shrubs, medium density, flat, broad, tree-

Manning's Roughness Coefficient Calculation for the 100-year event:

Left Overbank Channel Right Overbank

nb 0.07|nb 0.028|nb 0.07
ni ni 0.002|n1

n2 n2 0.015[n2

n3 n3 0.01|n3

n 0.07]n 0.055|n 0.07

| Meander | 1
lobn [ 0.07|chn | 0.055|robn 0.07

Kimley-Horn and
Associates, Inc.

Field Reconnaissance Report

Photo 2/20. Mainstem Hawhlde Iookmg north. Approx1mately 2400 ft north of lea Road crossmg

Final June, 1999




Upper Rawhide Wash FCD 98-12 Page 11
Floodplain Delineation Study

Location of Cross Section:

Mainstream Upper Rawhide 6700 ft u/s from Pima Road crossing
Reach Number:

Rawhide Wash Reach-6 Straight, broad, sandy bottom
Applicable Cross Sections:

9.987 to 11.881

Description of Channel:

Alluvial sandy bottom channel, broad, flat, tree-lined banks,
in-channel vegetation medium shrubs light density. Local regions
of braiding, trapezoidal in shape

Manning's Roughness Coefficient Calculation for the 100-year event:

Left Overbank Channel Right Overbank
nb 0.07|nb 0.028|nb 0.07
ni ni 0.001|n1
n2 n2 0.005|n2
n3 n3 0.01|n3
n 0.07|n 0.044n 0.07
[ Meander | 1 |
. lobn [ 0.07]chn | 0.044[robn | 0.07

Photo 3/1. Mainstem Rawhide looking southwest approximately 1400 ft downstream of Lone Mountain Road.

Kimley-Horn and
Associates, Inc. Field Reconnaissance Report Final June, 1999




Upper Rawhide Wash FCD 98-12 Page 12
Floodplain Delineation Study

Location of Cross Section:

Mainstream Upper Rawhide 750 ft U/S confluence with Trib #2
Reach Number:

Rawhide Wash Reach-7 Confluence area of Rawhide w/Tributaries
Applicable Cross Sections:

11.976 to 12.07

Description of Channel:

Alluvial sandy bottom channel. Shrubs with trees, grasses,
medium density, braided

Manning's Roughness Coefficient Calculation for the 100-year event:

Left Overbank Channel Right Overbank

nb 0.07|nb 0.03|nb 0.07
ni ni 0.005|n1

n2 n2 0.005|n2

n3 n3 0.01|n3

n 0.07|n 0.05|n 0.07

| Meander | 1 |
lobn | 0.07|chn | 0.05|robn | 0.07

Photo 5/15. Mainstem Rawhide at confluence area with Tributary 2 approximately 450 ft south of Dove Valley Road alignment.

Kimley-Horn and
Associates, Inc. Field Reconnaissance Report Final June, 1999




Upper Rawhide Wash

FCD 98-12

Floodplain Delineation Study

Kimley-Horn and
Associates, Inc.

Location of Cross Section:
Mainstem Upper Rawhide 2100 ft u/s confluence with Trib #2

Reach Number:
Rawhide Wash Reach-8 Mainstem Upper Rawhide

Applicable Cross Sections:
12.09 to 13.775

Description of Channel:
Sandy bottom channel with outcrops of rock, fairly confined,
shrub lined banks, trapezoidal in shape, some meander

Page 13

Manning's Roughness Coefficient Calculation for the 100-year event:

Left Overbank Channel Right Overbank

nb 0.065|nb 0.03|nb 0.065
ni ni 0.001|n1

n2 n2 0.004|n2

n3 n3 0.005[n3

n 0.065|n 0.04|n 0.065

| Meander | i |
lobn |  0.065[chn [ 0.04|robn | 0.065

e, - 3 A
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Photo 5/12. Mainstem Rawhide Wash looking south approximately 400 ft upstream of confluence.

Field Reconnaissance Report

Final June, 1999




Upper Rawhide Wash FCD 98-12 Page 14
Floodplain Delineation Study

Location of Cross Section:

Mainstem Upper Rawhide 2100 ft u/s Carefree Highway alignment
Reach Number:

Rawhide Wash Reach-9

Applicable Cross Sections:

13.869 to 14.059

Description of Channel:

Location of split flow out of watershed, braided sandy bottom
channel with medium density brush, tall trees

Manning's Roughness Coefficient Calculation for the 100-year event:

Left Overbank Channel Right Overbank

nb 0.065|nb 0.03|nb 0.065
ni ni 0.005|n1

n2 n2 0.005{n2

n3 n3 0.01|n3

n 0.065|n 0.05|n 0.065

[ Meander | 1 [
lobn |  0.065|chn [ 0.05|robn |  0.065

' Photo 6/10. Mainstem Rawhide Wash looking northeast approximately 1400 ft upstream of Carefree Highway alignment.

Kimley-Horn and
Associates, Inc. Field Reconnaissance Report Final June, 1999




Upper Rawhide Wash FCD 98-12 Page 15
Floodplain Delineation Study

Location of Cross Section:

Mainstem Upper Rawhide 4450 ft u/s Carefree Highway alignment
Reach Number:

Rawhide Wash Reach-10

Applicable Cross Sections:

14.154 to 15.29

Description of Channel:

Sandy bottom channel, fairly confined trapezoidal, some brush

in channel, clear to light density, tree/shrub lined banks and
overbanks

Manning's Roughness Coefficient Calculation for the 100-year event:

Left Overbank Channel Right Overbank
nb 0.065|nb 0.03|nb 0.065
ni ni 0.001|n1
n2 n2 0.004|n2
n3 n3 0.005|n3
n 0.065|n 0.04|n 0.065
| Meander | 1 [
. lobn | 0.065{chn | 0.04[robn |  0.065

. Photo 5/19. Mainstem Rawhide Washl looking northeast approximately 1600 ft downstream of forest boundary.

Kimley-Horn and
Associates, Inc. Field Reconnaissance Report Final June, 1999




Upper Rawhide Wash FCD 98-12 Page 16
Floodplain Delineation Study

Location of Cross Section:

Tributary #1 1350 ft u/s confluence with Rawhide

Reach Number:

Tributary 1 Reach 1. (T1-1)

Applicable Cross Sections:

0.095 to 0.429

Description of Channel:

Sandy bed channel, braided, medium dense shrub and trees,
meandering

Manning's Roughness Coefficient Calculation for the 100-year event:

Left Overbank Channel Right Overbank

nb 0.065|nb 0.028|nb 0.065
ni ni 0.002|n1

n2 n2 0.003|n2

n3 n3 0.005|n3

n 0.065|n 0.038|n 0.065

| Meander | 1 |
lobn [ 0.065[chn | 0.038[robn | 0065

3w Lk

Photo 3/19. Tributary 1 (RW 20) looking west approx1mately 1300 upstream of Rawhlde Wash.

Kimley-Horn and
Associates, Inc. Field Reconnaissance Report Final June, 1999




Upper Rawhide Wash FCD 98-12 Page 17
Floodplain Delineation Study

Location of Cross Section:

Tributary #1 3450 ft u/s from confluence with Rawhide
Reach Number:

Tributary 1 Reach 2 (T1-2)

Applicable Cross Sections:

0.4731t0 1.136

Description of Channel:

Sandy bed channel, trapezoidal, fairly confined, defined banks
gradual meanders

Manning's Roughness Coefficient Calculation for the 100-year event:

Left Overbank Channel Right Overbank
nb 0.06|nb 0.028|nb 0.06
ni ni 0.001|n1
n2 n2 0.002|n2
n3 n3 0.002|n3
n 0.06]n 0.033|n 0.06
| Meander | 1 [
. lobn | 0.06|chn [ 0.033[robn | 0.06

. Photo 4/2. Tributary 1Reach 2 (RW20) looking upstream toward end of delineation.

Kimley-Horn and
Associates, Inc. Field Reconnaissance Report Final June, 1999




Upper Rawhide Wash
Floodplain Delineation Study

FCD 98-12

Page 18

Location of Cross Section:
Tributary #2 1500 ft u/s from confluence with Tributary #4

Reach Number:
Tributary 2 Reach 1 (T2-1)

0.334 to 0.947

Applicable Cross Sections:

shrubs

Description of Channel:
Sandy braided channel, medium to high density of thick brush/

Manning's Roughness Coefficient Calculation for the 100-year event:

Left Overbank Channel Right Overbank

nb 0.065(nb 0.03[nb 0.065
ni nt 0.005|n1

n2 n2 0.002|n2

n3 n3 0.006|n3

n 0.065|n 0.043|n 0.065

| Meander | 1
lobn | 0.065[chn | 0.043[robn 0.065

‘ Photo 4/12. Tributary 2 Reach 1 (RW18) looking east approximately 2800 ft east of Rawhide Wash confluence.

Kimley-Horn and
Associates, Inc.

Field Reconnaissance Report

Final June, 1999




Upper Rawhide Wash

Floodplain Delineation Study

FCD 98-12

Location of Cross Section:
Tributary #2 4750 ft u/s with confluence of Tributary #4

Reach Number:

Tributary 2 Reach 2 (T2-2)

Applicable Cross Sections:

1.044 to 1.423

Description of Channel:
Sandy bed channel, straight, confined channel, tree-lined
banks, overbanks heavy vegetation

Page 19

Manning's Roughness Coefficient Calculation for the 100-year event:

Left Overbank Channel Right Overbank

nb 0.07|nb 0.03|nb 0.07
ni ni 0.001|n1

n2 n2 0.002|n2

n3 n3 0.002|n3

n 0.07|n 0.035]|n 0.07

| Meander | 1 |
lobn | 0.07|chn |  0.035|robn [ 0.07

Photo 4/15. Tributary 2 Reach 2 looking west from upstream end of delineation.

Kimley-Horn and
Associates, Inc.

Field Reconnaissance Report

Final June, 1999




Upper Rawhide Wash

Floodplain Delineation Study

Kimley-Horn and
Associates, Inc.

FCD 98-12

Location of Cross Section:

Tributary #3 1700 ft u/s confluence of Tributary #2

Reach Number:

Tributary 3 Reach 1 (T3-1)

Applicable Cross Sections:

New to 0.758

Description of Channel:

Sandy bottom, slight meander, some braiding, in-channel
vegetation medium brush, tree/brush-lined banks

Page 20

Manning's Roughness Coefficient Calculation for the 100-year event:

Left Overbank Channel Right Overbank

nb 0.065|nb 0.03|nb 0.065
ni ni 0.002|n1

n2 n2 0.002[n2

n3 n3 0.005|n3

n 0.065|n 0.039|n 0.065

| Meander | 1 |
lobn |  0.065/chn | 0.039robn |  0.065

oy
.-‘!!..&w
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Tributary 3 Reach 1 approximately 2100 ft from confluence with Tributary 2.

Field Reconnaissance Report

Final June, 1999




Upper Rawhide Wash FCD 98-12 Page 21
Floodplain Delineation Study

Location of Cross Section:

Tributary #3 4200 ft u/s of confluence with Tributary #2
Reach Number:

Tributary 3 Reach 2 (T3-2)

Applicable Cross Sections:

.852 10 1.136

Description of Channel:

Sandy braided channel, flat, wide, medium to heavy brush,
tree-lined banks

Manning's Roughness Coefficient Calculation for the 100-year event:

Left Overbank Channel Right Overbank

nb 0.065|nb 0.03|nb 0.065
ni ni 0.002|n1

n2 n2 0.005|n2

n3 n3 0.01|n3

n 0.065|n 0.047|n 0.065

| Meander | 1 |
lobn | 0.065[chn | 0.047[robn |  0.065

_, N..b / "s-"‘

L< £+ i
g "&%

Photo 5/5. Tributary 3 Reach 2 lookmg downstream from upstream end of delmeatlon

Kimley-Horn and
Associates, Inc. Field Reconnaissance Report Final June, 1999




Upper Rawhide Wash

FCD 98-12

Floodplain Delineation Study

Location of Cross Section:

Tributary #4 400 ft u/s confluence with Tributary #2

Reach Number:
Tributary 4 Reach 1 (T4-1)

Applicable Cross Sections:
0.0947 to 0.663

Description of Channel:

Sandy alluvial bed channel, straight, fairly clear, tree/shrub-

lined banks

Page 22

Manning's Roughness Coefficient Calculation for the 100-year event:

Left Overbank Channel Right Overbank

nb 0.065[nb 0.03|nb 0.065
ni ni 0.001|n1

n2 n2 0.005|n2

n3 n3 0.002|n3

n 0.065|n 0.038[n 0.065

[ Meander | 1
lobn [ 0.065|chn [ 0.038|robn 0.065

. Photo 6/12. Tributary 4 Reach 1 looking upstream approximately 400 ft from confluence with Tributary 1.

Kimley-Horn and
Associates, Inc.

Field Reconnaissance Report

Final June, 1999




Upper Rawhide Wash FCD 98-12 Page 23
Floodplain Delineation Study

Location of Cross Section:

Tributary # 4 4800 ft u/s confluence with Tributary # 2
Reach Number:

Tributary 4 Reach 2 (T4-2)

Applicable Cross Sections:

0.758 to 1.61

Description of Channel:

Sandy bed channel, fairly confined, some meander, medium
density shrub and trees along banks and within channel

Manning's Roughness Coefficient Calculation for the 100-year event:

Left Overbank Channel Right Overbank

nb 0.065|nb 0.03|nb 0.065
ni ni 0.003|n1

n2 n2 0.003]|n2

n3 n3 0.002|n3

n 0.065|n 0.038|n 0.065

[ Meander | 1 [
lobn [ 0.065|chn | 0.038|robn | 0065

Photo 6/18. Tributary 4 Reach 2 looking northeast approximately 500 ft upstream from Westland Drive Road alignment.

Kimley-Horn and
Associates, Inc. Field Reconnaissance Report Final June, 1999




| FLOOD CONTROL DISTRICT |

OF MARICOPA COUNTY

FLOOD DELINEATION STUDY OF
UPPER RAWHIDE WASH

F.C.D. CONTRACT NO. 98-12

LEGEND
100-YR AQODMAN BOUNDARY
FLOGDWAY BOUNDARY - e
‘M E
NYDRAIUIC SAXE L0E —_
WIH RIVER ML _}nmoowwu.*——
CROSS $ECTION (:}-——-————Ww A)
1 ELEVATION REFBENCE MARK BMS X |
BASE FLOCD HEVATIONS WO~
ZONE DESIGNATIONS ZONE. AT
Corpacate Units
‘COUNTY, PARISH, STATE OR County Soundary
1 DRECRON ONK #/MOT0 & , @

__ELEVATION REFERENCE MARKS

NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL
GECOETC VERTICAL DATUM OF 195§

J 1D. MABER SEVATION 0D DESCRPTION/LOCATION

NOTES
INDEX MAP
’ -
5 [~
< ‘
CAREFREE HWY ,‘e@ » TRIB. 4
_______ - oY
6- ) W r-‘-—TRIB. 3
eQQ ) TRIB. 2

/
v N— s 1
3

é
Q/ DYNAMITE BLVD
1

104th. ST.

200 0 200 400

SCALE: 1"= 200
CONTOUR INTERVAL = 2" FEET

miey-riom
and Associates Inc
FLOOD CONTROL DiISTRICT

TEB 99| OF MARICOPA COUNTY

FEB 99 FECRMDOR BY: e

FEB 99 " [V 3

CHEF DKINEER NO JEERAL MANAER

= 1 e« 9




[LRCILT PRI CUR T UK T L TRURIE ST -

a1 840t

| FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

FLOOD DELINEATION STUDY OF
UPPER RAWHIDE WASH

F.C.D. CONTRACT NO. 98-~12

| LEGEND

| oovxRocoRLAN sowDARY

] mocoway sowory vy

e
WYDRAULIC BASE L0€ :
W VR M o
Y

| RO secTon Oy
LEVATION REFBRENCE MARK BMs X
BASE FLOOD EEVATIONS A~~~ |
ZONE DESGNATIONS TONE AE

‘] CORPORATE LiMItS Corporate Limits

§  COUNTY, PARISH, STATE OR

| SIENATIONAL BONDARY Codty Soundary

{ moro Locarow me
DRECTON ONK #/MOT0 &0 , ("3

ELEVATION REFERENCE MARKS

NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL
GEQDENC VERTICAL DATUM OF 1944

LD. NUMBER BEVATION ¢ DESCRIPRON/LOCATION

NOTES

INDEX MAP

. *\‘rqb
| s
CAREFREE HWY & TRIE. 4

@

&
K
&

DYNAMITE BLVD

104th, ST.

R

PIMA ROAD

200 1] 200 400
CE = T 3
SCALE: 1= 200"
CONTOUR INTERVAL = 2" FEET
o Kimley-Hom
ana Associates ingc
DESIGN JTA |FEB 89 00D CONTROL DISTRICT

RAE |FEB 93] OF MARICOPA COUNTY

sH |reR gg| ™ o

RAE |FeB g8} oo™ -

; CHIF BXINIR MO GNDAL NWANAER
DRAFT DAE: 92 & 9




R Y A

(SR TN TS 23 IR L 4

LEGEND

100-YR AOODPLAIN SOUNDARY
ROODWAY BOUNDARY el

. w0 j
NYDRAUIC BAIE LNE _
WO BIVER MRE —+ ‘;'—“"—" 1
CROMS SECTION , O FM100 Yr @

: FW-Rcodway Wt

"] BLEVATION RERRENGE MARK BM X ‘

BASE ROOD HEVATIONS A B
2ZOME DEBIGNATIONS TONE AE
CORPORATE LIMT$ Corporate Limits

1 COUNTY, PARISH, STATE OR County Soundary
INTERNATIONAL BOUNDARY
MHOTO LOCATICN AND

| omecaon onx emicio o _ @

)4
DESIGN JTA  lFEB 99 00D CONTROL DISTRICT

tfres SH |FEB gg| TR wE
Jos o | rRAE [FeB 98| ™ x
SUBMITIED BY: CHEF ENGNEER AND GDERAL MANAGER

FLOOD CONTROI DISTRICT
OF MARICOPA COUNTY

FLOOD DELINEATION STUDY OF
UPPER RAWHIDE WASH

F.C.D. CONTRACT NO. 98-12

ELEVATION REFERENCE MARKS

NOTE: AL ELEVATIONS ARE BASED ON NATIONAL
GEODETC VERTICAL DATUM OF 194f

AD. NUNBER BEVATION ¢ DESCRITIONLOCATION ]

__NOTES
INDEX MAP
® =
I\
‘.‘Y
&
CAREFREE HWY & TRS. 4
@f 3/ TRIB. 3
e“q4 B N TRIB, 2
LONE MTN _| —— TRIB. 1
DYNAMITE BLVD
Lﬁ/ 104th. ST.
PIMA ROAD

‘ 200 0 200 400
| —
% SCALE: 1°= 200"

CONTOUR INTERVAL = 2' FEET

Joesai ox | RAE |FEB 89| OF MARICOPA COUNTY

DRAFT o ;| 2 e 9




FLOOD CONTROL DISTRICT]
OF MARICOPA COUNTY

FLOOD DELINEATION STUDY OF
UPPER RAWHIDE WASH

F.C.D. CONTRACT NO. 98-12

LEGEND
1 100°TR ROGOPLAN BOWDARY
1 MOCOWAY 2OUNDARY TP
%30 :

RYDRAIRIC BASE L0 A
WM B de —+moo v ws.*—
CROSS SECTION ® FWeRoodway WiE ®
BEVATION REFEINCE MARK BMS X
BASE ROOD EEVATIONS A0~ .
ZONE DEYGNATIONS ZONE AS

] couy, sarsy, sTAR oR

] NTENATIONAL SOUNDARY — Couty boundary
PHOTO LOCATION AND
DRECTON DK #/PHOTO &) ) @

ELEVATION REFERENCE MARKS

NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL
GECDEMIC VERTICAL DATUM OF 1985

1D. NUMBER REVATION 0T DESCRIPTIONLOCANION

NOTES

INDEX MAP

<t
N

4

&
CAREFREE HWY & TRIE. 4
& SN

&M - TRIB. 3

4 BN, 2
LONE MTN —TRIB. 1
3

2

DYNAMITE BLVD
LA/ 104th. ST.

PIMA ROAD

‘ 200 0 200 400
| _— T
% SCALE: 1°= 200°

CONTOUR INTERVAL = 2’ FEET

. K}E!} Kimley-romn
DESIGN JTA_lrEB 99 otsmc

%p foesoi o | RAE [FEB 93] OF MARICOPA COUNTY

frns SH |FEB go| T u= e

PNS O | RAE |FEB S9] o0 .

SUBMITTED BY: CHEF BIGNEER AD GEERAL UANER

DRAFT e ™ 4 « 9

PANY AN To 200 HORTONTA! SAAIL AR ¥ ANNICGR BITIW 416 AMA B4 AL ARAISE Srcmtar atms s




| FLOOD CONTROL DISTRICT |

{EGEND
} 100-YR ROODILAN BOWDARY
ROCDWAY BOUNDARY e
M0 0
NYDRAILIC BASE LDE
Wi RVER MRE "‘*‘;n:";‘*"“ |
CROSS BECTION <:>———————<,,“_ﬁm"wmE A)
1 ELEVANON RereENCE MARK oMy X
BASE ROOD ELEVATIONS AW
ZONE DESIGNATIONS 20N AF
CORPORATE LIMITS Comorate Uimits
COUNTY, PARISH, STATE OR Couty Bowkdary
INTERNATIONAL BOUNDARY —_——
FHOTO LOCANON AND
DRECTON DK ¢/MI0T0 # @

OF MARICOPA COUNTY

FLOOD DELINEATION STUDY OF
UPPER RAWHIDE WASH

F.C.D. CONTRACT NO. 88-12

ELEVATION REFERENCE MARKS

NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL
GEODETIC VERTICAL DATUM OF 195§

1D. NMBER BEVATION #D DESCEPTIONAOCATION

NOTES

INDEX MAP

<y
N

$
CAREFREE HWY &Q TRB. 4
< S

&5l l— miB. 3

SZQ4 ~—TRIB. 2
LONE MTN N e, 1

K)
2
w DYNAMITE BLVD { |
1

N
/

104th. ST,

PIMA ROAD

‘ 200 0 200 400
CET =T = 3
% SCALE: 1= 200°

CONTOUR INTERVAL = 2’ FEET

gl ROSOGAIES |
DESIGN JTA |FEB 99] FLOOD TROL DISTRICT
|oesn ox.| RAE |FEB 99] OF MARICOPA COUNTY
Jpias SH |rFep gg| A e
Iruws o | RaE [FEB 99 " aE
Y CHEF BIGMER D GEIERAL MANACER
DRAFT o " 5 « 9




Phige e W

?\/V

J

9,

S04 Bum Mlase ass ammmamn At m———

| FLOOD CONTROL DISTRICT

LEGEND
J00-YR FLOODPLAIN BOUNDARY
FLOCOWAY BOUNDARY ™
M0 M
MYDRAIRIC BASE LINE
WIH RIVER MLE _l_;novrv;'
CROt8 SecrioN ®m-aoocmw®
ELEVATION REFERENCE MARK B X
BASE FLOOD BLEVATIONS B
| 0w pesicNATIONS 20N A
CORPORATE LIMITS _Corporate Limits
COUNTY, PARSH, STATE OR County Boundary
] INTERNATIONAL BOUNDARY —_——
HOTO LOCANON AND
| bmEcHON O o/m0T0 &8 <

| ID.MMBER = BEVATONGD = DESCRETIONAOCATION

OF MARICOPA COUNTY

FLOOD DELINEATION STUDY OF
UPPER RAWHIDE WASH

F.C.D. CONTRACT NO. 98-12

ELEVATION REFERENCE MARKS

NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL
GEODETIC VERYICAL DATUM OF 1944

NOTES
INDEX MAP
P
Y
*V'
&
@° TRIB. 4
S
&5 — TRB. 3
4 -—TRiB. 2
v }-—TRIB. 1
DYNAMITE BLVD | |
104th. ST. '
PIMA ROAD
200 0 200 400
=T e

N

SCALE: 1"= 200
CONTOUR INTERVAL = 2’ FEET

DESIGN JTA _|FEB 99

DESIN CHK.| RAE |FEB 99 OF MARICOPA COUNTY
frums SH |FEB g9 o
Jouues onc | Rac |FEB 99 " e

CHEF BGINEER A0 CENERAL MANAGER
DRAFT __ mm 5 &« 9




f351744% 1933 M

8,

SR 3113

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

FLOOD DELINEATION STUDY OF
UPPER RAWHIDE WASH

F.C.D. CONTRACT NO. 98-12

LEGEND
100-YR FLOCDMANN BOUNDARY
1 mOODWAY BowDARY vl
Mso
NYDRALLIC BAXE LME -
1 v eveR ms ’_'*"‘—;’“‘*'_
] cross secnow <:>————-—<_""'m"°°w A
BEVATION REFBENCE MAX BM X
1 sasz RooD BEVATIONS PN T\ SN
ZONE DENGNATIONS TONE AL
CORPORATE LMITS Corporate Limits
COUNTY, PARISH, STATE OR County Boundary
INTERNATIONAL
IHONO LOCATON AND
DEECTON DMK #/MOT0 #9 @

ELEVATION REFERENCE MARKS

NOTE: ALL ELEVATIONS ARE
GEODETIC VERTICAL DATUM OF 195§

AD. NUMBER REVATION ¢

BASED ON NATIONAL

DESCRPTION/LOCATION

NOTES

INDEX MAP

<3
N

TRIB. 4

~—TRIB. 3

~—TRIB. 2

LONE MTN

——TRIB. 1

LSSV

PIMA ROAD

104th, ST.

DYNAMITE BLVD

0 200 400

‘ 200
LB
% SCALE: 1°= 200°

CONTOUR INTERVAL = 2° FEET

DESIGN JTA__{FEB 89

OESIGN CHK.| RAE |FEB 99

PLANS SH |FEB 99

PLANS CHK. | RAE |FEB 99

00D CONTROL DISTRICT
OF MARICOPA COUNTY
OO ¥

ME

SUBMITTED 8% Sedevulin
DRAFT e (™ 7 & g

Wi AP WA PRPARED BY FOTOGRAMNENNC METO0E YO NANGHAL MAP ACCUACY VIAFOAIDE

T SOUY MWNDDIONTAL ACAIE AND P COMINHD SIEDAVAIR AN RARI M COOMMN ANMIDNY SEAVTY




seigsechsy ded MR 6 TEALEE N @

AR 1

LEGEND
JOO-TR FLOCOPLAN BOUNDARY
FLOCDWAY BOUNDARY e w j
M0
MDRAIC SAKE I .
WITH rvee MLE —t- — = |
CHORS CTION (KON WE_ 3y
FWioodway Wit
. | BEVATION RemENCE MAK M X

] BAE HOOD BEVATIONS AN~ ]
ZONE DEBIGNATIONS ZORE AE
CORPORATE LTS Corporate Limtta
COUNTY, PARISH, STATE OR .
INTERNATIONAL BOUNDARY —County boundiary

1 moro wocanox ne

| osecnon oax emioto @ @

] 1D. NWBR BEVATION ¢ DESCRPTIONLOCATION

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

FLOOD DELINEATION STUDY OF
UPPER RAWHIDE WASH

F.C.D. CONTRACT NO. 98-12

ELEVATION REFERENCE MARKS

NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL
GECDENG VERTICAL DATUM OF 108

NOTES

INDEX MAP
<
N
é‘?’
&
CAREFREE HWY Sz* TRIB. 4

@Q' 3 ]— . 3
4
3

& PN TR, 2
LONE MTN N . 1

@ ~‘ |
DYNAMITE BLVD
Lgl/ 104th. ST. S

‘ 200 0 200 400

1 _JTA IFEB 99

Jossai o] Rac [FER 99|  OF MARICOPA COUNTY
SH O (FEB 99| o e
Jrws o | RaE [FEB 99 " -
CHEF ENGIEER MO GENERAL MANAGER

DRAFT __oe | 8 &« 9




;'qm\& 7

b ﬁ Lone Mountain Road

| AERAL APTING COMEANT,

]

WAS

ARED BY
To 200 UNBIIAMYA! &/ AIE AVN ¥ ANMINED MEEIVALE AND BASIN Al SO/IMN AN SIDVEY

81 » £
/’R%;%ﬁv FEB 99
OF MARICOPA COUNTY
/f‘\,ﬁ\\e FEB 98
M FEB 99 oo e
N FEB 98| e
SUBMITTED BY: CHEF DIGMIER A0 CEMERA. KAGER
33 —DRAT___we (™ 9 o @

LEGEND
1 100-f2 ROOCPLAN BONDARY
FLOCDWAY BOLMDARY -
RAlc M30 M0
_ BAK L2 o e
W RIVER MLE N
CROSS BECTION ki3 My
} Floodway WiE
FLEVATION REFIRENCE MARK B X
BASE ROOD HEVATIONS AN A~
ZOME DESIGNATIONS ZONE A
CORPORATE LMTS Corporate Limits |
COUNTY, PARISH, STATE OR Cowty Soundary ]
4 INTERMATIONAL BOUNDARY ———————
PHOTO LOCANON AND
DESCRON RK #/MI0TO #) @

AD. NUMNDER BEVATION ¢F) DESCRPTIONLOCATION

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

FLOOD DELINEATION STUDY OF
UPPER RAWHIDE WASH

F.C.D. CONTRACT NO. 98-12

ELEVATION REFERENCE MARKS

NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL
GEODETIC VERTICAL DATUM OF 1944

NOTES

INDEX MAP

<
N

<
carerree wwy & . 4

\
éeq' l+— 8. 3
&
4

.
4 Q--—1'Rla. 2

\\--—-——TRIE. 1

_ DYNAMITE BLVD
104th. ST.

[SISVN

. PIMA ROAD

SCALE: 1"= 200
CONTOUR INTERVAL = 2' FEET

MAP ACCURA(




E.2 CROSS SECTION PLOTS

Tributary 1




Elevation (ft)

Elevation (ft)

Upper Rawhide Wash - Trib. 1

RS =1.076
< 063— 033 > .06 >
2676 Legend
g EG 100yr Natural Fp
4 i
1 EG Method 1 Fldwy
1 WS Method 1 Fldwy
e i R e B B e s 2 B | Easaem s i
Crit Method 1 Fldwy
A
WS 100yr Natural Fp
Crit 100yr Natural Fp
] Ground
2674+ o
| Bank Sta
Encroachment
2673
2672 S S [ TR A B A T w B R S R Y
9940 9960 9980 10000 10020 10040 10060 10080
Station (ft)
Upper Rawhide Wash - Trib. 1
RS =1.044
. 06 —>—.033 —>i¢ .06 >1
2678_ Legend
EG 100yr Natural Fp
A
i EG Method 1 Fldwy
2676__ Crit 100yr Natural Fp
1 WS Method 1 Fldwy
| WS 100yr Natural Fp
2674 Crit Method 1 Fldwy
i Ground
®
R R S e e Bank Sta
2672+
2670
2668+ -~
9940 9960 9980 10000 10020 10040 10060 10080

Station (ft)




Elevation (ft)

Elevation (ft)

Upper Rawhide Wash - Trib. 1

RS =0.95
2666 1= 5 e 083 28 o A Legend

© EG100yrNatural Fp
2665 i ,,EQ,M?th"id 1Py

i Crit 100yr Natural Fp

WS Method 1 Fldwy

WS 100yr Natural Fp
Crit Method 1 Fldwy

Ground
. °
1 Bank Sta
)
2662
2661+
2660 T T T T T T T ——F T 1
9920 9940 9960 9980 10000 10020 10040 10060 10080
Station (ft)
Upper Rawhide Wash - Trib. 1
RS = 0.854
= 06 —————>K .033 >k« .06 >
2656 ] | Legend
[,
i
- EG 100yr Natural Fp
4 A
2655 EG Method 1 Fidwy
] Crit 100yr Natural Fp
| . WS Method 1 Fldwy
2654j WS 100yr Natural Fp
Crit Method 1 Fldwy
1 Ground
2653 ®
1 Bank Sta
2652+
2651+
1
2650+ - — - ——— —
9850 9900 9950 10000 10050 10100

Station (ft)




Elevation (ft)

Elevation (ft)

Upper Rawhide Wash - Trib. 1

RS =0.76
. koexk .033 > .06 >
2646 Legend
EG 100yr Natural Fp
A
EG Method 1 Fldwy
Crit 100yr Natural Fp
2645+ A
| WS Method 1 Fldwy
J WS 100yr Natural Fp
L L w2 | T
Crit Method 1 Fidwy
Ground
2644+ i L ¢ ®
j Bank Sta
4
2643
2642 ———
9850 9900 9950 10000 10050 10100 10150 10200
Station (ft)
Upper Rawhide Wash - Trib. 1
RS =0.671
k.06 > .033 ><— .06 —}
26407_ Legend
EG 100yr Natural Fp
| A
2639 A EG Method 1 Fldwy
] Crit 100yr Natural Fp
) WS Method 1 Fldwy
2638 WS 100yr Natural Fp
Crit Method 1 Fldwy
1 Ground
2637 e
j Bank Sta
2636
]
26351 e e e e e s T T . R
2634— x\~ = : / [ . ;
9900 9950 10000 10050 10100 10150 10200 10250
Station (ft)




Elevation (ft)

Elevation (ft)

Upper Rawhide Wash - Trib. 1

RS = 0.609

k—— .06 —>4— 033 =K .06

EG 100yr Natural Fp
A

EG Method 1 Fldwy

Crit 100yr Natural Fp

WS Method 1 Fldwy

WS 100yr Natural Fp
- - A V- e g,
Crit Method 1 Fldwy

Ground
)
Bank Sta
2626 T T —1
9800 9900 10000 10100 10300
Station (ft)
Upper Rawhide Wash - Trib. 1
RS = 0.569
_ .06 —>kK.033 >k .06
2628 ] Legend
EG 100yr Natural Fp
A
2627 EG Methqd 1 Fidwy
] WS Method 1 Fldwy
................. K7
] Crit Method 1 Fldwy
26261 WS 100yr Natural Fp
Crit 100yr Natural Fp
1 Ground
2625 = L
1 Bank Sta
Encroachment
2624+ m
2623
]
2622 ——-— — ‘ T —
9900 10000 10100 10200 10400

Station (ft)




Elevation (ft)

Elevation (ft)

Upper Rawhide Wash - Trib. 1
RS = 0.535

Crit 100yr Natural Fp

2628~ .06 ——>k .033 >1— .06 —>|
2626
| WS Method 1 Fidwy
1 WS 100yr Natural Fp
T Crit Method 1 Fldwy
] Ground
2624+ L
| Bank Sta
2622+
] % WA PN O I
26204—— 71T rr—L- T [1
9800 9900 10000 10100 10200 10300
Station (ft)
Upper Rawhide Wash - Trib. 1
RS =0.462
k0850 .038 e .065 >
2620 ! Legend
EG 100yr Natural Fp
A
EG Method 1 Fldwy
WS Method 1 Fidwy
2618+
WS 100yr Natural Fp
Crit 100yr Natural Fp
Crit Method 1 Fldwy
Ground
2616 L4
Bank Sta
2614+
A
rgm
2612-——— — e
9800 9900 10000 10100 10200 10300

Station (ft)




Elevation (ft)

Elevation (ft)

Upper Rawhide Wash - Trib. 1

RS =0.422
2616- | . &—.038 >l .085 >
Legend
EG 100yr Natural Fp
EG Method 1 Fidwy
Crit 100yr Natural Fp
2614+ -
WS Method 1 Fldwy
WS 100yr Natural Fp
e e i S i e
Crit Method 1 Fldwy
Ground
2612 ®
| Bank Sta
2610+
2608 —— - — —— —
9800 9900 10000 10100 10200 10300 10400
Station (ft)
Upper Rawhide Wash - Trib. 1
RS =0.377
_ K065 .038 > .065
200 Legend |
— i oD e R e S S S 1
EG Method 1 Fldwy
EG 100yr Natural Fp
WS Method 1 Fldwy
2608
WS 100yr Natural Fp
A
Crit Method 1 Fldwy
Crit 100yr Natural Fp
Ground
2606 L]
Bank Sta
Encroachment
P e e e e e = P oo
2604 N . |
1
2602 w T )
9950 10000 10050 10100 10150 10200 10250 10300 10350

Station (ft)




Elevation (ft)

Elevation (ft)

Upper Rawhide Wash - Trib. 1

RS =0.284
k——.085 —>k .038 >l .085 >
26157_ Legend
e e
EG Method 1 Fldwy
EG 100yr Natural Fp
£ WS Method 1 Fldwy
1 S AR ——
Crit Method 1 Fldwy
] WS 100yr Natural Fp
2605+ Crit 100yr Natural Fp
Ground
®
Bank Sta
2600 Encroachment
2595+
2590 v T T T T T T T 1
9850 9900 9950 10000 10050 10100 10150 10200 10250
Station (ft)
Upper Rawhide Wash - Trib. 1
RS =0.238
. .085 >—— 038 —>— .065 —>
£ | Legend
EG 100yr Natural Fp
A
1 EG Method 1 Fldwy
2596~_ WS 100yr Natural Fp
WS Method 1 Fidwy
] Crit 100yr Natural F
e uian o e em
2594+ Crit Method 1 Fildwy
Ground
Levee
1 °
2592 Bank Sta
2590
]
2588 — - S S - - S
9600 9700 9800 9900 10000 10100 10200
Station (ft)




Elevation (ft)

Elevation (ft)

Upper Rawhide Wash - Trib. 1

RS =0.188
ok 065 >t .038 Se—— 065—3}
2588 ] Legend
EG 100yr Natural Fp
i A
2587+ ... EGNetnod 1 Flawy
] Crit 100yr Natural Fp
] WS Method 1 Fildwy
2586 WS 100yr Natural Fp
Crit Method 1 Fldwy
1 Ground
2585+ ]
E Bank Sta
2584+
25834
2582 T T e T e T T
9750 9800 9850 9900 9950 10000 10050 10100
Station (ft)
Upper Rawhide Wash - Trib. 1
RS =0.151
~ ‘ .065 > .038 <— 065 —>
2586 Legend
e s
EG Method 1 Fldwy
EG 100yr Natural Fp
WS Method 1 Fldwy
2584+
| WS 100yr Natural Fp
A
Crit Method 1 Fldwy
1 Crit 100yr Natural Fp
] Ground
2582+ ®
I Bank Sta
Encroachment
2580
n
25 4

99‘50 10000 10650 10100 101‘50 10200 10250
Station (ft)

78 ¥ T " T
9800 9850 9900




Elevation (ft)

2580

2578

2576

2574+

2572

Upper Rawhide Wash - Trib. 1

RS =0.095

.065

> .038 >

.065

EG 100yr Natural Fp
A
EG Method 1 Fidwy

Crit 100yr Natural Fp

WS Method 1 Fldwy

Crit Method 1 Fldwy

Ground
[ J
Bank Sta

9800

——
9900

T

— ——r———
10000 10100
Station (ft)

10200

Y 1
10300




E.2 CROSS SECTION PLOTS

Tributary 2




Elevation (ft)

Elevation (ft)

Upper Rawhide Wash - Trib. 2

RS =1.417
L l«—— 07— .035 i< .07 >
22 ] ‘ Legend
e St
EG Method 1 Fldwy
27104 EG 100yr Natural Fp
] WS Method 1 Fldwy
j WS 100yr Natural Fp
2708% Crit 100yr Natural Fp
................ D i S
1 Crit Method 1 Fldwy
1 Ground
2706 °
- Bank Sta
: Encroachment
2704
—A
2702- .
2700————————T @+ W T T T T T T
9600 9800 10000 10200 10400 10600 10800 11000
Station (ft)
Upper Rawhide Wash - Trib. 2
RS =1.333
} .035 : .07 I
2706 ] Legend
EG 100yr Natural Fp
| A
2704 EG Methczd 1 Fldwy
1 WS Method 1 Fldwy
| WS 100yr Natural Fp
2702 Crit 100yr Natural Fp
Crit Method 1 Fldwy
1 Ground
2700 °
A Bank Sta
2698

2696

AT N N VA [ A {

2694+ T ‘
9700 9800

9900

10600 10100 ‘ 10200 10300 10400

Station (ft)

10500




Elevation (ft)

Elevation (ft)

Upper Rawhide Wash - Trib. 2

RS = 1.238
_ i< .07 > .035 > .07
2700 ] Legend
| EG 100yr Natural Fp
2698 EG Method 1 Fldwy
Crit 100yr Natural Fp
2696: WS 100yr Natural Fp
WS Method 1 Fldwy
.......... s s e i
1 Crit Method 1 Fld
26941 =
] Ground
[ J
] Bank Sta
2692
2690
1 A
2688
2686 T 1 T N, T T LI . S R —
9700 9800 9900 10000 10100 10200 10300
Station (ft)
Upper Rawhide Wash - Trib. 2
RS =1.143
’ K .07 > .035 .07 ]
2686 Legend
R e S
EG Method 1 Fldwy
EG 100yr Natural Fp
Crit 100yr Natural Fp
2684+
WS 100yr Natural Fp
i i i a8 S
WS Method 1 Fildwy
. e e
Crit Method 1 Fldwy
_________ L Ground
2682+ L
Bank Sta
2680+
2678 T —— - — ‘ T 1
9850 9900 9950 10000 10050 10100 10150

Station (ft)




Elevation (ft)

Elevation (ft)

Upper Rawhide Wash - Trib. 2

RS =1.049
B 07—k .035 >— .07 —>
2684_ Legend
______ o e
] EG Method 1 Fidwy
2002 1 EG 100yr Natural Fp
WS Method 1 Fidwy
2680—_ WS 100yr Natural Fp
1 Crit 100yr Natural Fp
4 ST SR T o IV O S OU
1 Crit Method 1 Fld
26781 wy
] Ground
] )
| Bank Sta
2676j Encroachment
2674
2672-
2670 —F————— e - et o]
9600 9700 9800 9900 10000 10100 10200
Station (ft)
Upper Rawhide Wash - Trib. 2
RS =0.972
_ .065 —>« .043 >
2672 0 Legend
BF=dile =
5 EG 100yr Natural Fp
A
EG Method 1 Fldwy
Crit 100yr Natural Fp
2670+
WS 100yr Natural Fp
WS Method 1 Fldwy
Crit Method 1 Fldwy
Ground
2668 o
Bank Sta
§ siad i R
2666
]
2664+ 7 i —— T r T — 1
9900 9950 10000 10050 10100 10150 10200 10250

Station (ft)




Elevation (ft)

Elevation (ft)

Upper Rawhide Wash - Trib. 2

RS =0.887
s |k .043 >l 065
2664 0 Legend
6 e e
2 EG Method 1 Fldwy
EG 100yr Natural Fp
WS Method 1 Fldwy
2662
WS 100yr Natural Fp
Crit 100yr Natural Fp
NI S S —
Crit Method 1 Fldwy
Ground
2660- ®
Bank Sta
Encroachment
2658
______ i gt S
,,,,,,,,,,,,,,,,,,,,,,,,, OO TN, A -
2656 T T L U Ll Ui T T T T T T T T T 1
9600 9800 10000 10200 10400 10600
Station (ft)
Upper Rawhide Wash - Trib. 2
RS =0.838
| 1
a LK .043 ><065%
s 0 Legend
6 g
i EG Method 1 Fldwy
1 EG 100yr Natural Fp
| WS Method 1 Fldwy
2658
WS 100yr Natural Fp
1 Crit 100yr Natural Fp
Crit Method 1 Fldwy
Ground
2656 L]
| Bank Sta
Encroachment
2654
%
2652 P e - — -t T 1
9600 9800 10000 10200 10400 10600

Station (ft)




Upper Rawhide Wash - Trib. 2
RS =0.763
|. k& .043 > .065 ——
2658 0 Legend
Bl b e el B e o o e Sl e e Meane s e W B e i
5 EG 100yr Natural Fp
s
2656 EG Method 1 Fldwy
WS 100yr Natural Fp
2654 WS Method 1 Fldwy
A
Crit Method 1 Fldwy
= Crit 100yr Natural Fp
& 2652
c Ground
2 )
g Bank Sta
w 2650
2648
e o T T
...... drccsccccanccetoscrnncnccssecasesnscnasasacas
2646 '/
2644 e T T T T T T =7 T t : T T T T T 1
9800 10000 10200 10400 10600 10800
. Station (ft)
Upper Rawhide Wash - Trib. 2
RS = 0.669
- .043 >< 065 3}
2644 Legend
i =
EG Method 1 Fidwy
EG 100yr Natural Fp
WS Method 1 Fldwy
2642+
WS 100yr Natural Fp
Y
Crit Method 1 Fidwy
e Crit 100yr Natural Fp
=
3 Ground
= 26401 ®
> Bank Sta
L Encroachment
T SYITC S il S T
2638+
2636 W= . T ™
9700 9800 9900 10000 10100 10200 10300
Station (ft)




Elevation (ft)

Elevation (ft)

Upper Rawhide Wash - Trib. 2

RS = 0.606
.k .085 i .043 >1. |
2642 ] 0 Legend
6 e e
5 EG Method 1 Fldwy
2640: EG 100yr ANaturaI Fp
] WS Method 1 Fldwy
| WS 100yr Natural Fp
2638 Crit 100yr Natural Fp
1 - s il e
Crit Method 1 Fldwy
] Ground
2636+ L)
. Bank Sta
; Encroachment
1
2634
2632
2630 —— —— — e
9400 9500 9600 9700 9800 10000 10100
Station (ft)
Upper Rawhide Wash - Trib. 2
RS = 0.554
| L |
M .= .043 ><0651
2634 0 Legend
B-==frmrmmernensatenilan o e etk e e s ne el e et B etunedessasasmmat [ o e e e
. EG 100yr Natural Fp
A
EG Method 1 Fldwy
Crit 100yr Natural Fp
2632+ A
WS Method 1 Fldwy
WS 100yr Natural Fp
Crit Method 1 Fldwy
Ground
2630 °
Bank Sta
2628
P B
2626 " — — - s —
9700 9800 9900 10000 10100 10200

Station (ft)




Elevation (ft)

Elevation (ft)

Upper Rawhide Wash - Trib. 2

RS =0.477
. .065 —> .043 > .065 —>{
2628 | Legend
e ——
EG Method 1 Fldwy
- EG 100yr Natural Fp
26267 WS Method 1 Fldwy
WS 100yr Natural Fp
i Crit 100yr Natural Fp
2624+ Crit Method 1 Fldwy
Ground
®
Bank Sta
2622 Encroachment
] B 00 AT AN N B S DN N O
: ............... PR APk R A R i Y |10 /
2620
2618+ L N e 2 L L R L .
9800 9900 10000 10100 10200 10300 10400 10500
Station (ft)
Upper Rawhide Wash - Trib. 2
RS =0.388
" <—— 065 —>«— 043 —>x< .065 >
2622< Legend
e e
1 EG Method 1 Fldwy
- EG 100yr Natural Fp
2680 WS Method 1 Fldwy
Crit 100yr Natural Fp
i WS 100yr Natural Fp
2618 Crit Method 1 Fldwy
Ground
L)
i Bank Sta
2616 <l g e bl et Encroachment
_ A e
2614 \——4 - /
2612 — ‘
9800 9900 10000 10100 10200 10300

Station (ft)




Elevation (ft)

Elevation (ft)

Upper Rawhide Wash - Trib. 2

RS =0.343
2620+ [~ .065 >k——.043 > 065 >t
‘ Legend
. e =
EG Method 1 Fldwy
2618+ EG 100yr ANatural Fp

WS Method 1 Fldwy

] WS 100yr Natural Fp
'y
2616t Crit Method 1 Fldwy

Crit 100yr Natural Fp

1 Ground
2614+ °
E Bank Sta
i i
J g Encroachment
2612 N —— e
2610 -
2608 — T )
9900 9950 10000 10050 10100 10150
Station (ft)
Upper Rawhide Wash - Trib. 2
RS =0.256
. K—— 065 — >k 043 >———— 065 —————>
2640 Legend
EG 100yr Natural Fp
A
EG Method 1 Fldwy
Crit 100yr Natural Fp
2630 A
WS Method 1 Fldwy
\
WS 100yr Natural Fp
Crit Method 1 Fldwy
Ground
2620 [ ]
Bank Sta

2610+

2600 ‘ ‘ ‘
9850 93900 9950 10000 10050 10100 10150 10200 10250

Station (ft)




E.2 CROSS SECTION PLOTS
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E.2 CROSS SECTION PLOTS
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