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SECTION 1 

PROJECT BACKGROUND 

Wood, Patel &Associates, Inc. has contracted with the Flood Control District of Maricopa County (FCDMC) 

to perform Approximate Zone A Floodplain Delineation Studies for the Wickenburg Area in northwestern 

Maricopa County. Figure 1.1 is the location and vicinity map. It is known as Watershed "G" and encompasses 

approximately 80 square miles. 

In 1994, the Wickenburg Area Drainage Master Study (Wickenburg ADMS) was completed by others under 

a contract with theFlood ControlDistrictofMaricopaCounty (Black & Veatch, 1994). Nearly all of Watershed 

"G" is located within the Wickenburg ADMS, and most of the watercourses are the upper reaches of ones 

delineated in the Wickenburg ADMS. 

As part of the Wickenburg ADMS, peak runoff for contributing subbasins was estimated for three 

hydrologically similar areas: Sols Wash, West Tributaries, andEast Tributaries. The three Wickenburg ADMS 

study areas covered 146 square miles and encompassed the study area of the current Zone A Studies. 

In addition to developing peak runoff estimations, the Wickenburg ADMS included floodplain delineations 

of about 110 miles of watercourses As stated previously, most of the reaches in the Zone A Studies are 

extensions of previously-delineated Wickenbufg ADMS watercourses. In order to provide continuity, it was 

necessary to set downstream peak flow values equal to the published peak 100-year flow estimates. This 

constraint dictated that the Wickenburg ADMS be used as the basis of peak flow estimates for the Zone A 

studies. 

Manning's Equation was used to estimate the normal depth and determine the floodplain limits. As part of the 

scope for this study, this Manning's Roughness Coeflcient (N-Value) Determination Report documents the 

assumptions made in the selection of n values used in the hydraulic computations. The n value selections are 

based on a compilation of field visit notes, photographs (included as Appendix B of this report), and aerial 

photographs. 
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SECTION 2 
METHODOLOGY 

Computations of flow in open channels require evaluation of roughness characteristics of the channel. The 

roughness coefficient (Manning's n value) in open channels represents the resistance to flow that is related to 

a variety of factors such as vegetation, obstruction, and type of bed materials. Determination of this resistance 

to flow for natural washes requires judgement and expertise that is acquired primarily through experience. A 

description of some of the aspects in determining Manning's n value is covered in this section, and more 

detailed information can be found in Reference 1. 

The n value for a channel or floodplain is determined by evaluating the n value factors of the various 

components of the waterway. These components are the base n value (nb), the degree of irregularity of channel 

cross section (nl), relative effect of obstructions (n2), vegetation (n3), variations in channel cross section (n4), 

and degree of meandering (m). These components are used to calculate a composite n value using the 

following equation: 

n value = (nb + n l  + n2 + n3 + n4)m 

a 
The base n value reflects the type of bed material or surface roughness. This generally ranges from nb = 0.02 

for earth to nb = 0.028 for coarse gravel material. 

The degree of irregularity of channel cross section consists of the degree of side slope erosion and irregular 

surfaces of channel in rock. These irregularities may be noted by ridges, depressions, sand bars, and holes on 

the channel bed. The degree of irregularity ranges from smooth (nl = 0.000) to severe (nl = 0.020). 

The relative effect of obstructions takes into account the presence and characteristics of obstructions within the 

waterway. Some of the obstructions may include debris deposits, stumps, exposed roots, logs, piers, and 

isolated boulders. These obstructions range from negligible (n2 = 0.000) to severe (n2 = 0.060) as the effect 

is increased. 

Vegetation can have a large effect on then value depending on the type and amount of vegetation, and the depth 

of flow., The range for vegetation is from small (n3 = 0.002) to very large (n3 = 0.100). 

Variations in channel cross sections take into account the effect of channel cross section size and shape along 

the length of the channel and can be gradual (n4 = 0.000) to frequently alternating (n4 = 0.015) The last 

Manning's Rouglmess Coefficient (N-Value) 
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component of the total n value is the degree of meandering. The range for meandering is from minor (m = 

1.00) to severe (m = 1.30). This factor is multiplied by the sum of the other components to calculate the total 

n value. 

The Manning's n values used in this study were estimated by use of the following materials: 

1. Extensive field reconnaissance for the purpose of determining Manning's n value. 

2. Photographs taken during field reconnaissance trips. 

3. Aerial photographs. 

4. Reference documents as listed in the references. 

The method of determining Manning's n values outlined above has been applied to each typical cross section 

for each wash of this study area. The calculated Manning's n value was then evaluated to ensure it is 

reasonable for the wash section. 

a Note that due to the 20-foot contour interval the low flow channel cannot be defined by the cross sections used 

in the hydraulic computations, therefore, the cross section bottom was chosen to represent the main conveyance 

corridor. This includes the low flow channel and the main conveyance area below the overbanks. The main 

channel n value represents this area. 

Manning's Roughness Coeficienr (N-Value) 
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SECTION 3 

SUMMARY OF N VALUE ESTIMATION RESULTS 

The estimated Manning's n values for all the cross sections and washes are tabulated in Table 3.1 - Input 

Parameters for Hydraulic Analysis, and is shown as follows. Detailed calculations of n values are included as 

Appendix A. 

Manning's Rougi~nesr Coefficient (N-Value) 
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Wood, Patel & Associates, lac. 

Manning's "n" value calculation record using the FCDMC Method (1991) 

Projeck W~ckenhurg Zone " A  Study WPA Job No: 99958 
Watercourse: Tributary to Sols Wash AH2 

Location: Near Cross Sect~on 100 
Description: 

File Name: Wash33T8R6 

Channel Mnterial 

Degree of Irregularity 

Effects of Obsuuction (b) 

Degree of Meandering (c) 

Notes: (a) Adjustments for degree of irregularity, variations in cross section, effect of obstructions, and vegetation are added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flow breaks out of channel banks 

and crosses meanden. 
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TRIBUTARY TO SOLS WASH AH2 CROSS SECTION: 100 

UPSTREAM 

DOWNSTREAM 



Wood, Patel & Associates, Inc. 

Manning's "nu value calculation record using the FCDMC Method (1991) 

Project: W~ckenburg Zone " A  Study WPA Job No: 99958 
Watercourse: Tributary to Sols Wash AH2 

Location: Near Cross Section 300 
Description: 

File Name: Wash33TXR6 

Channe Material 

Degree of Meandering (c) 

Notes: (a) Adjustments for degree of irregularity, variations in cross section, effect of obstructions, and vegetalion m added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flow breaks out of channel banks 

and crosses meanders. 
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TRIBUTARY TO SOLS WASH AH2 CROSS SECTION: 300 

UPSTREAM 

DOWNSTREAM 



Wood, Patel & Associates, Inc. 

Manning's "n" value calculation record using the FCDMC Method (1991) 

Project: Wtckenburg Zone "A" Study WPA Job No: 99958 

Watercourse: Tributary to  Sols Wash AH2 
Location: Downstream of Cross Sec t~on  400 

Description: Near US 60 
File Name: Wash33T8R6 

greeo megu an y 

Effects of Obstruction (b) 

Variations in Channel 

Notes: (a) Adjustments for degree of irregolarity, variations in cross section, effect of obstructions, and vegetation are added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flaw break out of channel banks 

and crosses meanden. 
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TRIBUTARY TO SOLS WASH AH2 NEAR U.S. 60 CROSS SECTION: 400 

UPSTREAM 

I' 
DOWNSTREAM 



Wood, Patel & Associates, Inc. 

Manning's "n" value calculation record using the FCDMC Method (1991) 

Project: Wickenburg Zone " A  Study WPA Job No: 99958 
Watercourse: Sols Wash Tributary AH3 

Location: Near Cross Section 100 
Description: 

File Name: Wash22TlR6 

Channel Material 

Degree of Irregularity 

Effects of Obstruction (b) 

Notes: (a) Adjustments for degree of irregularity, variations in cross section, effect of obstructions, and vegetation are added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flaw breaks out of channel banks 

and crosses meanders. 
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SOLS WASH TRIBUTARY AH3 CROSS SECTION: 100 

UPSTREAM 



Wood, Patel & Associates, Inc. 

Manning's "n" value calculation record using the FCDMC Method (1991) 

Project: Wickenburg Zone:'A Study WPA Job No: 99958 
Watercourse: Tributary to Hartman Wash 

Loeation: Near Cross Section 100 
Description: 

File Name: W a s h 2 7 V R 6  

Degree of Irregularity 

Effects of Obstruction (b) 

Notes: (a) Adjustments for degree of irregularity, variations in cross section, effect of obstructions, and vegetation are added to 

the base n value (oh) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flow breaks out of channel banks 

and crosses meanders. 
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TRIBUTARY TO HARTMAN WASH CROSS SECTION: 100 

UPSTREAM 

I' 
DOWNSTREAM 



Wood, Patel & Associates, Inc. 

a Manning's "nu value calculation record using the FCDMC Method (1991) 

Project: Wickenburg Zone " A  Study WPA Job No: 99958 
~aierconrse: Yucca Flat Wash 

Location: Near Cross Section 200 
Description: 

File Name: Washl9TRS 

Channel Material 

Degree of Irregularity 

Effects of Obstruction (b) 

Degree of Meandering (c) 

Notes: (a) Adjustments far degree of irregularity, variations in cmss section, effect of obstructions, and vegetation are added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment vnlues apply to flow confined in the channel and do not apply where flow bre&s out of channel banks 

and crosses meanders. 
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YUCCA FLAT WASH CROSS SECTION: 200 
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n 

DOWNSTREAM 



Wood, Patel & Associates, Inc. 

a Manning's "n" value calculation record using the FCDMC Method (1991) 

Project: Wickenburg Zone " A  Study WPA Job No: 99958 

Watercourse: Yucca Flat Wash 
Location: Near Cross Sectton 300 

Description: 
File Name: Washl977RS 

Channel Material 

Degree of Irregularity 

Effects of Obstruction (b) 

Degne of Meandering (c) 

Notes: (a) Adjustments for degree of irregularity, variations in cross section, effect of obstructions, and vegetalion are added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flow breaks oul of channel banks 

and crosses meanders. 



1 YUCCAFLAT WASH CROSS SECTION: 300 

I' 
UPSTREAM 



Wood, Patel &Associates, Inc. 

a Manning's "nu value calculation record using the FCDMC Method (1991) 

Project: Wickenburg Zone "A" Study WPA Job No: 99958 
Watercourse: Holly Wash 

Loeation: Near Cross Section 200 
Description: 

File Name: W a s h 2 0 n R 5  

Effects of Obstruction (b) 

Variations in Channel 

Nates: (a) Adjustments far degree of irregularity, variations in cross section, effect of obstructions, and vegetation are added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flaw confined in the channel and do not apply where flow breaks out of channel banks 

and crosses meanders. 
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HOLLY WASH CROSS SECTION: 200 

I I 

DOWNSTREAM 



Wood, Patel & Associates, Inc. 

a Manning's "n" value calculation record using the FCDMC Method (1991) 

Project: Wtckenburg Zone " A  Study WPA Job No: 99958 
Watercourse: Cemetery Wash 

Location: Near Cross Section 300 
Description: 

File Name: Wash28T7R5 

Degree of Irregularity 

Effects of Obstruction (b) 

Degree of Meande"ng (c) 

Notes: (a) Adjustments for degree of irregularity, variations in cross section, effect of obstructions, and vegetation are added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flow breaks out of channel banks 

and crosses meanders. 
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CEMETERY WASH CROSS SECTION: 300 

UPSTREAM 



Wood, Patel & Associates, Inc. 

Manning's "nu value calculation record using the FCDMC Method (1991) 

Project: Wickenburg Zone " A  Study WPA Job No: 99958 

Watercourse: Cemetery Wash 

Location: Near Cross Section 400 
Description: 

File Name: Wash28T7R5 

Channel Material 

Degree of Irregularity 

Effects of Obstruction (b) 

Degree of Meandering (c) 

Notes: (a) Adjustments far degree of irregularity, variations in cross section, effect of obstructions, and vegetation are added to 

the base n vnlue (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flaw confined in the channel and do not apply where flow breaks out of channel banks 

and crosses meanders. 
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CEMETERY WASH CROSS SECTION: 400 

UPSTREAM 

DOWNSTREAM 



Wood, Patel & Associates, Inc. 

a Manning's "n" value calculation record using the FCDMC Method (1991) 

Project: Wtckenburg Zone " A  Study WPA Job No: 99958 
Watercourse: Turtleback Waph 

Location: Near Cross Section 900 
Description: 

File Name: Wash24T7RS 

Channel Material 

Degree of irregularity 

Effects of Obsuuction (b) 

Degree of Meandering (c) 

Notes: (a) Adjustments far degree of irregulrrity, variations in cross section, effect of obstructions, and vegetation are added to 

the base n vnlue (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flow breaks out of channel banks 

and crosses meanders. 
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TURTLEBACK WASH CROSS SECTION: 900 

$ DOWNSTREAM 



Wood, Patel & Associates, Inc. 

Manning's "n" value calculation record using the FCDMC Method (1991) 

Project: Wickenburg Zone " A  Study WPA Job No: 99958 
watercourse: Turtleback Wash 

Location: Near Cross Section 1100 
Description: 

File Name: Wash24T7R5 

Channel Material 

Degree of Irregularity 

Effects of Obstruction (b) 

Nates: (a) Adjustments for degree of irregularity, vnriations in cross section, effect of obstructions, and vegetation are added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment vnlues apply to flow confined in the channel and do not apply where flow breaks out of channel banks 

and crosses meanders. 
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TURTLEBACK WASH CROSS SECTION: 1100 

UPSTREAM 

I' 
DOWNSTREAM 



Wood, Patel & Associates, Inc. 

0 Manning's "n" value calculation record using the FCDMC Method (1991) 

Project: Wlckenburg Zone " A  Study WPA Job No: 99958 
Watercourse: San Domongo Wash 

Location: Near Cross Sectton 800 
Description: 

File Name: Wauh35VR4 

Channel Material 

Degree of Irregularity 

Effects of Obstruction (b) 

Degree of Meandering (c) 

Notes: (a) Adjustments for degree of irregularity, variations in cross section, effect of obstructions. and vegetation are added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flow breaks out of channel banks 

and crosses meanders. 



SAN DOMING0 WASH CROSS SECTION: 800 

UPSTREAM 

I' 
DOWNSTREAM 



Wood, Patel & Associates, Inc. 

a Manning's "n" value calculation record using the FCDMC Method (1991) 

Project: W~ckenburg  Zone "A" Study WPA Job No: 99958 
Watercourse: Tub Spnng Wash 

Location: Near Cross Sectton 1000 
Description: 

File Name: Wash35VR4  

Channel Material 

Degree of Irregularity 

Effects of Obstruction (b) 

Degree of Meandering (c) 

Notes: (a) Adjustments for degree of irregularity, variations in cross section, effect of obstructions, and vegetation me added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values npply to flow confined in the channel and do not apply where flow breaks out of channel banks 

and crosses mennders. 
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TUB SPRING WASH CROSS SECTION: 1000 

UPSTREAM 

I' 
DOWNSTREAM 



Wood, Patel & Associates, Inc. 

Manning's "n" value calculation record using the FCDMC Method (1991) 

Project: Wickenburg Zone " A  Study WPA Job No: 99958 

Channel Material 

Degree of Irregularity 

Effects of Obstruction (b) 

Degree of Meandering (c) 

Notes: (a) Adjustments for degree of ilregularity, variations in cross section, effect of obstructions, and vegetation ilre added lo 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flow breaks out of channel banks 

and crosses meanders. 
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SAN DOMING0 WASH CROSS SECTION: 2200 

UPSTREAM 

'1 
DOWNSTREAM 



Wood, Patel & Associates, Inc. 

a Manning's "nu value calculation record using the FCDMC Method (1991) 

Project: Wickenburg Zone " A  Study WPA Job No: 99958 
Watercourse: Ox Wash 

Location: Near Cross Section 800 
Description: 

File Name: WashlT6R4 

Chilnnel Material 

Degree of Irregularity 

Effects of Obstruction (b) 

Variations in Channel 

Notes: (a) Adjustments for degree of irregularity, variations in cross section, effect of obstructions, and vegetation a n  added to 

the base n value (nb) before multiplying by the adjustment far meander. 

( b )  Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply when flow breaks out of channel banks 

and crosses meanders. 
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UPSTREAM 

DOWNSTREAM 



Wood, Patel & Associates, Inc. 

0 Manning's "n" value calculation record using the FCDMC Method (1991) 

Project: Wtckenburp Zone "A" Study WPA Job No: 99958 
Watercourse: Ox Wash 

Location: Near Cross Section 500 
Description: 

File Name: Wash lT6R4 

Channel Material 

Degree of lrregulwity 

Effects of Obstruction (b) 

Degree of Meandering (c) 

Notes: (a) Adjustments for degree ofirregularity, variations in cross section, effect of obstructions, and vegetation are added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flow breaks out ofchannel banks 

and crosses meanders. 
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UPSTREAM 



Wood, Patel & Associates, Inc. 

Manning's "nu value calculation record using the FCDMC Method (1991) 

Project: Wickenburp Zone " A  Study WPA Job No: 99958 
watercourse: Ox Wash 

Location: Near Cross Section 1000 
-- -- 

Description: 
File Name: WashlThR4 

Channel Material 

Degree of Irregularity 

Effects of Obstruction (b) 

Notes: (a) Adjustments for degree of irregularity, variations in cross section, effect of obstructions, and vegetation are added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flow breaks out of channel banks 

and crosses meanders. 
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I 

UPSTREAM 
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DOWNSTREAM 



Wood, Patel & Associates, Inc. 

Manning's "n" value calculation record using the FCDMC Method (1991) 

Project: Wickenburg Zone " A  Study WPA Job No: 99958 
Watercourse: Tributary to Ltttle San Dornlngo Wash 

Location: Upstream of Cross Sectton 100 
Description: 

File Name: Wash14T6R4 

Channel Marerial 

Degree of kgularity 

Effects of Obstruction (b) 

Variations in Channel 

Notes: (a) Adjustments for degree of irregulaJity, variations in cross section, effect of obstructions, and vegetation are added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flow breaks out of channel banks 

and crosses meanders. 
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TRIBUTARY TO LITTLE SAN DOMING0 WASH 

UPSTREAM CROSS SECTION 100 

I 

I 

. UPSTREAM CONFLUENCE 



Wood, Patel & Associates, Inc. 

Manning's "nn" value calculation record using the FCDMC Method (1991) 

Project: Wlckenburg Zone  "A" Study WPA Job No: 99958 
Watercourse: Tributary to Little San Domingo Wash 

Location: Near Cross Sec t~on  200 
Description: 

File Name: Wash14T6R4 

Channel Material 

Notes: (a) Adjustments for degree ofimgulnrity, variations in cross section, effect of obstructions, and vegetation ax added to 

the bnse n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(e) Adjustment values apply to flaw confined in the channel and do not apply where flow breaks out of channel banks 

and crosses meanders. 

File =W:\1999Prajects\99958-FCDMC-Zone A\Wickenburg\Spreadsheetsh-EastO.wb2 Print Date = 03-Apr-00 



TRIBUTARY TO L I M E  SAN DOMING0 WASH CROSS SECTION: 200 

I' 
UPSTREAM 



TRIBUTARY TO LllTLE SAN DOMING0 WASH CROSS SECTION: 200 

1-41 
RIGHT OVERBANK 



Wood, Patel & Associates, Inc. 

Manning's "n" value calculation record using the FCDMC Method (1991) 

Project: Wtckenburg Zone "A" Study WPA Job No: 99958 
Watercourse: Tnbutary to  Llttle San Domlngo Wash 

Location: Near Cross Sect~on 300 

Description: West Ra~lroad 

FileName: Wash14T6R4 

Variations in Channel 

Notes: (a) Adjustments for degree of irregularity, variations in cross section, effect of obstructions, and vegetation are added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flow breaks out of channel banks 
and crosses meanders. 
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TRIBUTARY TO LIlTLE SAN DOMING0 WASH CROSS SECTION: 300 

I' 
UPSTREAM 

1 
DOWNSTREAM 



Wood, Patel & Associates, Inc. 

Manning's "n" value calculation record using the FCDMC Method (1991) 

Project: Wickenburg Zone " A  Study WPA Job No: 99958 
Watercourse: Tributary to Little San Domingo Wash 

Location: Near Cross Section 400 
Description: Upstream of US  93 

File Name: Wash14T6R4 

Degree of Irregularity 

Effects of Obstruction (b) 

Degree of Meandering c 

Notes: (a) Adjustments for degree pf irregularity, variations in cross section, effect of obstructions, and vegetation are added to 

the base n value (nb) before multiplying by the adjustment far meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in Ihe channel and do not apply where flow breaks out of channel banks 

and crosses meanders. 
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TRIBUTARY TO LI?TLE SAN DOMING0 WASH (U.S. 93) CROSS SECTION: 400 

UPSTREAM 

DOWNSTREAM @ CULVERT 



Wood, Patel & Associates, Inc. 

Manning's "n" value calculation record using the FCDMC Method (1991) 

Project: W~ckenburg  Z o n e W A  Study WPA Job No: 99958 
Watercourse: Tributary to Llttle San Domtngo Wa?h 

Location: Near Cross Sectlon 6M) 
Description: 

FileName: Wash14T6R4 

Channel Material 

Degree of lrregulatity 

Effects of Obstruction (b) 

Notes: (a) Adjustments for degree of inegulnrity, variations in crass section, effect of obstructions, and vegetation are added to 

the base n value (nb) before multiplying by the adjustment for meander 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjusment values apply to flow confined in the channel and do not apply when flow breaks out of channel banks 

and crosses meanders. 





TRIBUTARY TO LlTTLE SAN DOMING0 WASH AT RAILROAD 

I I 

'1 
UPSTREAM 

DOWNSTREAM 



Wood, Patel & Associates, Inc. 

Manning's "n" value calculation record using the FCDMC Method (1991) 

Project: W~ckenburg Zone " A  Study WPA Job No: 99958 
Watercourse: Ltttle Sdn Domlngo Wash 

Location: Near Crosa Sectlon 200 
Description: 

File Name: Wash7T6R3 

Channel Conditions 

Degree o Inegu anty 

Effects of Obstruction (b) 

Vanations in Channel 

Degree of Meandering (c) 

Notes: (a) Adjunmenls for degree of inegularity, variations in cross section, effect of obstructions, and vegetation are added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flow breaks out of channel banks 

and crosses meanders. 
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LlTIlE SAN DOMING0 WASH CROSS SECTION: 200 

UPSTREAM 

DOWNSTREAM 



Wood, Pate1 & Associates, Inc. 

Manning's "nu value calculation record using the FCDMC Method (1991) 

Project: Wickenburg Zone " A  Study WPA Job No: 99958 
Watercourse: Little San Domingo Wash 

Location: Near Cross Sectton 300 
Description: 

File Name: Wash7T6R3 

Channel  ater rial 

Effects of Obstruction (b) 

Variations in Channe 

Degree of Meandering (c) 

Notes: (a) Adjustments for degree of irregulnrity, variations in cross section, effect of obstructions, and vegetation are added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flow breaks out of channel banks 

and crosses meanders. 
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LlTTlE SAN DOMING0 WASH CROSS SECTION: 300 



Wood, Patel & Associates, Inc. 

). Manning's "n" value calculation record using the FCDMC Method (1991) 

Project: W~ckenburg  Zone "A" Study WPA Job No: 99958 
Watercourse: Llttle San Domtngo Wash 

Location: Near Cross Sectton 500 
Description: 

File Name: Wash7T6R3 

Channel Material 

Degree of Irregularity 

Effects of Obstruction (b) 

Variations in Channel 

Notes: (a) Adjustments for degree of inegulaty,  variations in crass section, effect of obstructions, and vegetation are added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flow breaks out of channel banks 

and crosses meanders. 
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LlTIU SAN DOMING0 WASH CROSS SECTION: 500 

UPSTREAM 



Wood, Patel & Associates, Inc. 

Manning's "nu value calculation record using the FCDMC Method (1991) 

Project: Wickenburg Zone " A  Study WPA Job No: 99958 
Watercourse: Littlc San Domingo Wash 

Location: Near Cross Section 800 
Description: 

File Name: Wash7T6R3 

Channel Material 

Degree of Irregularity 

Effects of Obstruction (b) 

Notes: (a) Adjustments for degree of irregularity, variations in cross section, effect of obstructions, and vegetation are added to 

the bnse n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in ather steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flow breaks out of channel banks 

and crosses meanders. 
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1 LITTLE SAN DOMING0 WASH CROSS SECTION: 800 

UPSTREAM 

A -- 

I 

DOWNSTREAM 



Wood, Patel & Associates, Inc. 

Manning's "nu value calculation record using the FCDMC Method (1991) 

Project: Wickenburg Zone "A" Study WPA Job No: 99958 
Watercourse: Littlc San Dotningo Wash 

Location: Near Cross Section 900 
Description: 

File Name: Wash7T6R.7 

Channel Material 

Degree of Irregularity 

Effects of Obstruction (b) 

Degree of Meandering (c) 

Notes: (a) Adjustments for degree ofinegularity, variations in cross section, effect of obstructions, and vegetation are added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment vnlues apply to flaw confined in the channel and do not apply where flow breaks out of channel banks 

and crosses meanders. 
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LlMLE SAN DOMING0 WASH CROSS SECTION: 900 

UPSTREAM 

I' 
DOWNSTREAM 



Wood, Patel & Associates, Inc. 

Manning's "n" value calculation record using the FCDMC Method (1991) 

Project: Wtckenburg Zone "A:' Study WPA Job No: 99958 
Watercourse: Little San Domingo Wash 

Location: Near Cross Sectton 1100 
Description: 

File Name: Wash7T6R3 

Channel Material 

Degree of Irregularity 

Effects of Obstruction (b) 

Degree of Meandering (c) 

Notes: (a) Adjustments for degree of irregularity, variations in cross section, effect of obstructions, and vegetation are added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flow breaks out of channel banks 

and crosses meanders. 

Print Date = 07-Jan-00 



L l l T E  SAN DOMING0 WASH CROSS SECTION: 1100 

I I 

UPSTREAM 

DOWNSTREAM 



Wood, Patel & Associates, Inc. 

Manning's "n" value calculation record us ing  the FCDMC Method (1991) 

Project: Wickenburg Zone " A  Study W P A  Job No: 99958 
Watercourse:  Tnbutary t o  Sols Wash 

Location: Near Cross Sec t~on  200 
Description: 

File Name: Wash32T8R5 

Channel Material 

Degree of Irregularity 

Effects of Obsuuction (b) 

Variations in Channel 

Degree of Meandering (c) 

Notes: (a) Adjustments for degree of irregularity, variations in cross section, effect of obstructions, and vegetation are added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flow breaks out of channel banks 

and crosses meanders. 
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TRIBUTARY TO SOLS WASH CROSS SECTION: 200 

UPSTREAM 



. . 
Wood, Patel & Associates, Inc. 

Manning's "no value calculation record using the FCDMC Method (1991) 

Project: Wickenburg Zone "A" Study WPA Job No: 99958 
Watercourse: Tributary to Am~r Wash 

Location: Near Cross Secuon 200 
Description: Near US 93 

File Name: Wash34T8R5 

Channel Material 

Degree of Irregularity 

Effects of Obsmction (b) 

Variations in Channel 

Notes: (a) Adjustments for degree of irregularity, variations in cross section, effect of obstmctions, and vegetation are added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flow breaks out of channel banks 

and crosses meanders. 
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TRIBUTARY TO AMIR WASH CROSS SECTION: 200 

UPSTREAM 

DOWNSTREAM ~ 



TRIBUTARY TO AMlR WASH CROSS SECTION: 200 

UPSTREAM 



Wood, Patel & Associates, Inc. 

Manning's "nu value calculation record using the FCDMC Method (1991) 

Project: Wickenburg Zone "A" Study WPA Job No: 99958 
Watercourse: W a s h 2 8 n R 4  

Location: Near Cross Section 100 

Description: Rallroad Brldge 

File Name: W a s h 2 8 n R 4  

Channel Material 

Degree of Irregularity 

Effects of Obstruction (b) 

Notes: (a) Adjustments for degree of irregularity, variations in cross section, effect of obstructions, and vegetation are added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flow breaks out of channel banks 

and crosses meanders. 
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WASH 28l7R4 CROSS SECTION: 100 

I 

DOWNSTREAM 



WASH 2817R4 CONFLUENCE WlTH HASSAYAMPA 

UPSTREAM 

I 

DOWNSTREAM 



WASH 28 T7R4 

I 
UPSTREAM AT DROP 



Wood, Pate1 & Associates, Inc. 

Manning's "n" value calculation record using the FCDMC Method (1991) 

Project: Wlckenburg Zotie "A" Study WPA Job No: 99958 
Watercourse: Wash3T6R4 

Location: Near Cross Section 6M) 
Description: 

File Name: Wash3T6R4 

Chmnel Material 

Degree of Irregularity 

E ects o Obstructton ( 

Degree of Meandering (c) 

Notes: (a) Adjustments for degree of irregularity, variations in cross section, effect of obstructions, and vegetation are added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flow breaks oul of channel banks 

and crosses meanders. 
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WASH 3T6R4 CROSS SECTION: 600 

2 
UPSTREAM 

DOWNSTREAM 



Wood, Pate1 & Associates, Inc. 

a Manning's  "n" value calculation record using the  FCDMC Method (1991) 

Project: Wtckenburg Zone " A  Study WPA Job No: 99958 
Watercourse: Wash15T6R4 

Location: Near Cross Section 300 
Description: 

File Name: Wash15T6R4 

gree o megu an y 

Effects of Obstruction (b) 

Variations in Channel 

Notes: (a) Adjustments for degree of imgulaity, variations in cross section, effect of obstructions, and vegetation are added to 

the base n value (nb) before multiplying by the adjustment for meander. 
(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flow brenks out of channel banks 

and crosses meanders. 
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WASH 15 T6R4 CROSS SECTION: 300 

UPSTREAM 

. 
DOWNSTREAM 



Wood, Patel & Associates, Inc. 

a Manning's "n" value calcnlation record using the FCDMC Method (1991) 

Project: Wickenburg Zone "A" Study WPA Job No: 99958 
Watercourse: Wash15T6R4 

Location: Near Cross Sectton 700 
Description: 

File Name: Wash15T6R4 

Channel Material 

Degree of Irregularity 

Effects of Obstruction (b) 

Notes: (a) Adjustments for degree of irregularity, variations in cross section, effect of obstructions, and vegetation are added to 

the base n value (nb) before multiplying by the adjustment for meander. 

(b) Conditions considered in other steps must not be duplicated in this section. 

(c) Adjustment values apply to flow confined in the channel and do not apply where flow breaks out of channel banks 

and crosses meanders. 
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WASH 15T6R4 CROSS SECTION: 700 

UPSTREAM 

DOWNSTREAM 




