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SECTION 4: Hydraulic Analysis

4.1 Method Description
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Introduction

This Interim Hydraulic Report presents the determination of the Mannings N value parameters
to be utilized for the HEC-2 analyses. In addition, the same Manning’s n values should be used
in the HEC-1 model for channel routing analyses. This report is organized according to a draft
copy of "ADWRTDN, Suggested organization of information for ADWRTDN 9/21 Technical
Documents" dated June 9, 1994.
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4.1 Method Description
There are 3 separate washes contained within the study area, and approximately 4.6 miles of
floodplain will be delineated in Phase 1. The floodplains are analyzed using the HEC-2
Water Surface Profiles Program. An enhanced version, developed by Dodson and Associates,
June 1992, entitled ProHEC2 is used. ProHEC-2 is an enhancement of Version 4.6.2 of the
standard U.S. Army Corps of Engineers Program dated May 1991 and allows for plotting
capabilities using AutoCAD.

For Wash 9, the starting water surface elevation for the HEC-2 water surface profile program -
is obtained by the slope-area method to determine normal depth. The lower study limit for
Wash 9 has been revised to occur at the Fort McDowell Indian Reservation Boundary. For
Wash 11, the 100-year floodplain elevation in the Verde River is used for the starting water
surface elevation. FIRM Panel #04013C1300E reports only a Zone A (no base flood
elevations) for the Verde RIVCI' and a data request to FEMA via Flood Control DlStl‘lCt of .
Maricopa County (FCDMC) dl_d}lm yield any water surface elevations. Therefore, a simple
HEC-2 analysis is performed for the Verde River to determine the starting water surface
elevation. For Wash 10, the HEC-2 analysiéllééi:nés'at the confluence with Wash 11..-Z.

The floodplains and floodways are prepared using the guidelines in the March 1993 edition
of FEMA Document 34, Flood Insurance Study Guidelines and Specification for Study
Contractors (FEMA 37) [3] and FIA Document 12, Appeals, Revisions, and Amendments to
Flood Insurance Maps, January 1990 [4]. Floodways are initially determined using the equal
conveyance encroachment method with the final analysis utilizing Encroachment Method 1

(specified encroachment station).

LN
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SECTION 4: Hydraulic Analysis

4.2 Parameter Estimation
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42 Parameter Estimation
42.1 Manning’s n Value
42,11 Introduction
The washes have been separated into reaches that have similar hydraulic
characteristics, thus will have the same Mannings n roughness coefficient.
Each reach has been identified with a two or three-character identifier. The
identifier starts with the wash name which is a one or two digit number and the
third character is the reach number; For example, 11B is Wash 11, Reach B.

The Exhibit 1 map entitled "Manning’s n Value Map" shows reach limits, the
location of photographs for a reach and n values. The density of vegetation has
significant impact on the roughness coefficient. Vegetation within the

floodplain has been identified to include the following:

Brittle Bush

Cactus - Barrel, Cholla, Prickly Pear, Saguaro
Catclaw

Creosote Bush

Desert Broom

Mesquite

Native Grasses

Ocotillo

Palo Verde Tree

89407-00\HydricRt.003 Page 2



Unless otherwise noted, the photographs are arranged in the following sequence:

Left Overbank looking Bed Material

upstream or downstream

Looking upstream or Right Overbank looking

downstream at main channel upstream or downstream

Photograph location and direction are shown on the enclosed Exhibit 1 map.
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4212

42.13
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Methodology

Each reach was initially identified from the 1 inch = 200 feet semi-rectified
aerial photographs. The discerning characteristics were channel size, apparent
similarities in bed material, and vegetation. Each reach was photographed
during the field reconnaissance phase at representative and accessible locations.
The 1 inch = 200 feet topographic base maps were also taken to the field.
Representatives from the Flood Control District assisted during one of the field

reconnaissance visits.

Mannings roughness coefficients were estimated using the methodology
contained in the USGS report on Mannings Roughness Coefficients [1].
Chow’ book, Open Channel Hydraulics [2] was also consulted for background
on the USGS methodology and photographs of typical channels showing
different n values. The basic methodology is to select a base value of
Mannings n for the bed material, and then add adjustments for irregularity,
obstructions, vegetation and variations in channel cross-section. If sufficient

channel meander is present, a multiplier is applied to the n value enumeration.

A plastic grid is shown in many of the photographs. The outside measures 1.5

feet square. The inside grid measures 1.0 feet square, with 1 inch grids.

n Value Determination

Base Roughness Value

The base n value for bed material roughness was selected utilizing a photograph
of the grid on the bed material. The dimensions of the grid allowed
determination of the size of the bed material. Within the study area, bed
material ranged from sandy gravel to riprap, which has an n value range of
0.024 to 0.050. Two reaches are lined with riprap for erosion protection.
Throughout the study area, n values for the main channel ranged from 0.030
to 0.050.
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4.2.13
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Adjustments to Base Value
Based upon field reconnaissance data and the photographs, adjustments were
added to the base roughness value. Where washes had a low-flow channel, the

side slopes were generally moderately eroded.

Obstructions varied from stumps or fallen trees to block walls in backyards.
Vegetation was found mainly outside of the low flow channel. In some
instances, the low-flow channel had some trees or bushes growing in it. In
general, the channel cross section size and side slope varied gradually. A
portion of each wash traverses through established golf courses, with a turf n
value of 0.030. There were no washes that had enough meander to warrant an
adjustment. Overbank n values ranged from 0.020 to 0.070.

References:

1. US. Geological Survey, Water Resources Division, April, 1991, Manning’s
Roughness Coefficients for Stream Channels and Flood Plains in Maricopa
County, Arizona.

2. VT. Chow, Open Channel Hydraulics, McGraw-Hill, 1959.
3. Federal Emergency Management Agency, Federal Insurance Administration,
Flood Insurance Study Guidelines and Specifications for Study Contractors,

(FEMA 37), March 1993.

4. Flood Insurance Administration, Appeals, Revisions and Amendments to
Flood Insurance Maps, (FIA Document 12), January 1990.
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DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

groject:
tream: was
Location: Reech 9A
. _PhotoNo.. 9A-12,539¢
Section Description:  Tacised channel

in nataral desart, L—OB L""»SL‘J alo Vw"\"“/’ﬁ"&{w}q

Rio Xecrfde South Flood Delineation Study

Frees }Skor’fsra:.r tovr . ROE Samse as LoB,

Channel Conditions Mannings n Adjustment Left Channel Right
Qverbank Coarge Overbank
30" arave || arave | arayol
L= (=4 o
Channel Material Jdo3o 0.02¢% 0,030
Cobble nb 030 - .050
Boulder 040 - 070
000
Smooth 0.0 0.0
Degree of Irregularity Minor nl 001 - .005
Moderate 006 - .010 0,010
Severe 011 - .020
Negligible 000 - .004 0.0
Effects of Obstruction Minor n2 005 - 015 0.6]0 0.0 10
Appreciable 020 - .030
Severe 040 - .060
Small 002 - 010 0,005
Vegetation Medium n3 .010 - 025 0 15 0.0 l_S
Large 025 - .050
Very Large 050 - .100
Gradual 000 0.0 0.0
Variations in Channel Cross Occ. Alt. nd 001 - .005 0.00%
Sections Freq. Alt. 010 - 015
Mm(.>r o 1.00 / 1) l.o ). O
Degree of Meandering Appreciable 115
Severe 130
. n = (nb+nl+n2+n3+nd)m 0.0b5 0.04S 0.065







] DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

Project:  Rio Verde South Flood Delineation Study
julj . Stream: \woch 9
- Location: (e=ch 96
e ) Photo No.: 96 - 1,2 3¢ ,
prep Section Description: ¢ip ~rap ez crancel LOL ispavimtst Rof v dossct oc gal.ﬁ Course [
[
Channel Conditions Manning’s n Adjustment Left Channel Right
Overbank 5’ . I Overbank
Pdvae ma, 55 94
Channel Material 0020 0.0%5 0,030
Cobble o 030 - 050
dso = q" Boulder 040 - 070
Smooth .000
0,0 0.0 0.0
Degree of Irregularity Minor nl 001 - .005
Moderate 006 - .010
Severe 011 - .020
Negligible 000 - .004 0.0 0, 0
( (
Effects of Obstruction Minor n2 005 - 015 D.olo
Appreciable 020 - .030
Severe 040 - .060
Small 002 - 010 0,5 5 O
Vegetation Medium n3 010 - .025 0,605
Large 025 - .050
Very Large 050 - .100
Gradual .000 0.0 0.0 .y
Variations in Channel Cross Occ. Alt. n4 001 - .005
Sections Freq, AlL 010 - 015
iy ” . [ O | o Lo
Degree of Meandering Appreciable L15
Severe 1.30
n = (nb+nl+n2+n3+nd4)m 0.020 0,045 0.0h5
0.030

desse+ R of3

|

/
/
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DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

Project: Rio Verde South Flood Delineation Study
Stream:  Wosh 4
ﬁocatlon: Raach ZC{ -
Photo No.: ac- 1,3 4 . . o y
Section Description: ~ Cranrsfl i 3 olf tovesa, LoB s Fwf, (of s /a"‘O/fCﬁF?n,
beci yards, or desect
Channel Conditions Manning’s n Adjustment Left Channel Right
Overbank Overbank —8— |4 nd Sc . po_f
CX('K ardS
3rowa/l /!
Channel Material for £ 9.030 0030 2.02>%
Cobble nb 030 - 050
Boulder 040 - .070
Smooth 000
0.0 0,0 0. o
Degree of Irregularity Minor nl 001 - .005
Moderate 006 - .010
Severe 011 - .020
Negligible 000 - .004 0.0 0,0 0,015
Effects of Obstruction Minor n2 005 - .015
Appreciable 020 - .030
Severe .040 - .060
Small .002 - .010 0. o 0.0
( «
Vegetation Medium a3 010 - 025 B
Large 025 - .050
Very Large 050 - .100
Gradual .000 0.O 0. o 0.0
Variations in Channel Cross Occ. Alt. n4 001 - .005
Seckions Freq. Al. 010 - 015
Minor 1.00
_ = f, O [.o
Degree of Meandering Appreciable L15
Severe 1.30
n = (nb+nl+n2+n3+n4)m D030 0.03D 0,055 B~ fa. L
Ao sect in

V~raat Jots






ETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

Project:
Stream: Wash
Location: R0 e c L\ q 0
Photo No.: 940- ), 2,2 4

Section Description:

Rio Verde South Flood Delineation Study

ru,'(oOJ‘Ti*Z /;'rD,,c/ reerye C/»,‘.,,g// I/OE fg.ﬁi'f"’l/‘%{nj bf.lckl/dlc/‘;r

7

R 08 \S Ear,( ‘/,';/JS) 1T h b/r)(:k u/q//\g ,
Channel Conditions Manning’s n Adjustment Left nel Right !
Overbank %n Overbank OVQ’ bk
"l/dnl \rrI/C" o ravel
i
Channel Material O‘OSO 0‘0}4‘ 0.030 0.0 30
Cobble o 030 - 050
Boulder 040 - .070
Smooth 000
0.0 0O 0. O 0,0
Degree of Irregularity Minor nl 001 - .005
Moderate 006 - .010
Severe 011 - .020
Negligible 000 - .004 i
Effects of Obstruction Minor n2 005 - .015 0.6]0 0. oo
Appreciable 020 - .030
Severe 040 - .060 0 066
{
Small 002 - .010 0.006
Vegetation Medium n3 010 - 025 0.015 0. 020 6.02 S5
Large 025 - .050
Very Large 050 - .100
Gradual .000 B, 0 n.o 2.6 0.0
Variations in Channel Cross Occ. Al. n4 001 - .005
Sections Freq. Alt. 010 - 015
Minor 1.00
- m /’ O /- O / - O
Degree of Meandering Appreciable LIS
Severe 1.30
= (nb+nl+n2+n3+nd)m 2.0L6G 0.030 n. 1o 0o .065
with walls  without waqlls

In y(llc’S







DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

Project:  Rio Verde South Flood Delineation Study
/ Stream: Wash jo
—— Location: R2ach /oA
J Photo No.: 10A- >3 ¢ . ) ‘ ,
Section Description: Sond, jmva,! boHom , LOE S Geags, bresh o Some cachi,
Rof Sameaos Lol
Channel Conditions Manning’s n Adjustment Left Channel Right
Overbank Overbank
Channel Material &Mdﬁpo =y o — — T
Cobble b 030 - 050
Boulder .040 - .070
Smooth .000
0.0 9,0
Degree of Irregularity Minor nl 001 - .005 0000 3
Moderate .006 - .010
Severe 011 - .020
Negligible 000 - .004 0,003
Effects of Obstruction Minor n2 A= A1 0.018 0.0/5
Appreciable 020 - .030
Severe .040 - .060
J -0
Small 002 10 0.0 6
Vegetation Medium n3 010 - .025 5,025 0.02S
Large 025 - .050
Very Large 050 - .100
Gradual 000 0,0 0. &
Variations in Channel Cross Occ. Alt. n4 001 - .005 0,003
Sections Freq. Alt. 010 - 015
Minor 1.00
. N .o lo |.o
Degree of Meandering Appreciable L15
Severe 1.30
n = (nb+nl+n2+n3+nd4)m 0,070 O4Q4‘5 O, 670







DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

Project: Rio Verde South Flood Delineation Study
Stream:  woeocsh o : . ;
o Location: Reach [0A whye hardfan 2xisre ja charne|
~— i Photo No.: foe [rack jo £ JeScripRon,
Section DeSCI‘lpth{ﬁl{:\p? )Lb)(,’p;_, ': r(\(’[\rr Fu(o_”-f— Roe 4+~ UISO ' C/fi'vMN_“ Fre oo, /‘l vAl2g9
- !\(‘ NO D5 P !"A‘L‘:rr_.,.,\ Norye 'ffV//‘/f/-;/' .
Channel Conditions Manning’s n Adjustment " Left Channel Right
Overbank Overbank
hO /(/ Han
Channel Material 0,020
Cobble Wi 030 - 050
Boulder .040 - .070
Smooth 000
Degree of Irregularity Minor nl 001 - .005 0.003
Moderate 006 - .010
Severe 011 - .020
Negligible 000 - .004 0. 0032
Effects of Obstruction Minor n2 005 - .015
Appreciable 020 - .030
Severe 040 - .060
Small 002 - .010 0,007
Vegetation Medium n3 010 - .025
Large 025 - .050
Very Large 050 - 100
Gradual 000
Variations in Channel Cross Oce. Alt. nd 001 - .005 0.003
ST Freq. AlL. 010 - 015
Minor - 1.00 l, o
Degree of Meandering Appreciable L15
Severe 1.30
n = (nb+nl+n2+n3+nd)m A 0.036 R
Jee ) Soe )
[OA j6A







- | /
i L) Project: Rio Verde South Flood Delineation Study
boc'f/ﬂ olocik vall Stream: Wosh Jo (channo'ized)
vall—T] Location: Remch /05 N
S (L Comchere _ Photo No.: joB= 1,339 N
Rarth Section Description:  Cranny/7zo] 22057 Jinad channel,

DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

Lol i% /@ﬁdyjcn 2

} ¢ wardc LoB s natural dosic+(Soon +v éa 00000,
pDacK / AT /u , Ky ) f
Channel Conditions Manning’s n Adjustment Left Channel Right
Overbank | So—+dy Overbank
oo | 9ravel oo n
[ L= L g
Channel Material 0., 030 0.o0x9 DNH30
Cobble nb 030 - .050
Boulder .040 - .070
S th .000
moo O. 6 7.0 0.0
Degree of Irregularity Minor nl .001 - .005
Moderate .006 - .010
Severe 011 - .020
Negligible 000 - .004 D, 0
{
Effects of Obstruction Minor n2 005 - .015 0.0)0 0.0]06
Appreciable 020 - .030
Severe .040 - .060
Small .002 - .010 0.6 oé
Vegetation Medium n3 010 - .025 0.015 0. 0lo
Large 025 - .050
Very Large 050 - 100
Gradual 000 0. 6 o0 0.0
( {
Variations in Channel Cross Occ. Alt. nd 001 - .005
Sestions Freq. Alt. 010 - 015
Minor . 1.00 ] o Lo B
Degree of Meandering Appreciable 115
Severe 1.30
n = (nb+nl+n2+n3+nd)m 0(055 N.n30 2Qo0Se

/!
/

= &






R DL’] ERMlNA’llON OF MANNING’S ROUGIINESS COEFFICIENTS BY FCDMC METHOD

Project:  Rio Verde South Flood Delineation Study
\\ Stream: lvosh ) ra
“‘ Location: Romch 1OC
Photo No.: DC-/)*J3/< SP
Section Description: Yt g Crance|  LoB ord ROL 15 'afdjiapl// bock yards,
Spome  land Scapira s natural Aosoct
Channel Conditions Mannings n Adjustment Left Channel Right
Overbank Overbank
Coar Aaraall Furt (rarco Araue |
</ (%4
3 0.
Channel Material DO>SC 0,030 D O35
Cobble nb .030 - .050
Boulder 040 - .070
Smooth 000
0,0 0. o 0, O
Degree of Irregularity Minor nl 001 - .005
Moderate 006 - .010
Severe 011 - .020
Negligible 000 - .004 0,0
Effects of Obstruction Minor n2 005 - 015
Appreciable 020 - .030 0.6 6 0,06
Severe 040 - .060
Small 002 - .010 0, ©
Vegetation Medium n3 010 - .025 0.0 2.5 £,026
Large 025 - .050
Very Large 050 - .100
Gradual 000 o 6 0. 0 50
Variations in Channel Cross Oce. Alt. n4 001 - .005
Sectians Freq. AlL. 010 - 015
Minor . L.O0O o 1o /, o
Degree of Meandering Appreciable LIS
Severe 1.30
= (nb+nl+n2+n3+nd)m 0.065 0,030 0(0/75







DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

) Q

. ! i —r Project:  Rio Verde South Flood Delineation Study
\\ il Stream: o osh o .
\—J Location: Rogch 1O L
Photo No.: |00 =2, 3,9

o A . f / . = s Loy i / ~d . p
Sectlon Descrlptlon: C AP SR O rasdt Ccr 'MFAJ, (;[/‘ ?[ Faa) (\)Lﬂ‘”; C; o Nra/ "‘I':Fﬁ ,0C (‘u)@ ls C:O LF O‘£
+hys reack, Lobh |s doco+ brough, m”_\’r’/uw‘ﬂJlﬂnl—w Vicds : Jamualo, ROB hos |acs weoSLhan Lok,

N
Channel Conditions Manning’s n Adjustment Left Channel Right
Overbank | CO <72 Overbank
Oreuypl araqel G0l
L= roy
OO0 A g o003
Channel Material 0032 | 0.02¢ 050
Cobble nb 030 - .050
Boulder 040 - .070
Smooth .000 0. o6 0.0
Degree of Irregularity Minor nl 001 - .005
Moderate .006 - .010
0.0]0
Severe 011 - .020
Negligible 000 - .004
Effects of Obstruction Minor n2 005 - .015
Appreciable 020 - .030 0.0l f 0O
Severe 040 - .060
Small 002 - .010 0.005
Vegetation Medium n3 010 - .025 0.025 0.015
Large 025 - .050
Very Large 050 - .100
Gradual .000 0.0 = 75
Variations in Channel Cross Oce. Alt. n4 001 - .005 .00
Seeiions Freq. Al 010 - 015
Minor 100
' - .0 /. 0
Degree of Meandering Appreciable L15
Severe 1.30
n = (nb+nl+n2+n3+nd)m 0.0 65 00945 9‘055







~—

DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

R T Project:  Rio Verde South Flood Delineation Study
Stream: Wazh I
Location: Roach HA
) Photo No.: A -1,2, 3%
Section Description: -7, ;%4/ botorm | steap sido Slogos, Lol Grass + mesqeR frees,
ROE Sawns as LOE,
Channel Conditions Manning’s n Adjustment Left Channel Right
Overbank Coarss Overbank
(A’T\/ ‘"1(':"/-’?' C |ty
# /
Channel Material 2020 0.02¢G 0020
Cobble sibs 030 - 050
Boulder 040 - .070
Smooth 000
0.0 0.0
Degree of Irregularity Minor nl 001 - .005
Moderate 006 - .010 o, Ooé,
Severe 011 - .020
Negligible 000 - .004 0.60 2
Effects of Obstruction Minor n2 005 - 015 n.o/5 n0]¢
Appreciable .020 - .030
Severe 040 - .060
Small .002 - .010 0,005
Vegetation Medium 3 010 - .025 B0t % G5
Large 025 - .050
Very Large 050 - .100
Gradual 000 0,6 0.0
Variations in Channel Cross Occ. Alt. nd 001 - .005 0.00/
Sections Freq. Alt. 010 - 015
Minor 1.00
. - | O [ O ] 6
Degree of Meandering Appreciable L1S
Severe 1.30
n = (nb+nl+n2+n3+nd4)m 0,060 ,ploé].% 0, 060







-

DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

Project:  Rio Verde South Flood Delineation Study
Stream:  Lyosh 11
Location:  howch B .
. _Photo No.: ng- 1533 % ‘
Section Description: 70 :M47 boHom , SHeap civlo 5/,\([7:  LoB e o ress, brush
R0B Same o5 Log
Channel Conditions Manning’s n Adjustment Left Channel Right
Overbank | Coacie Over};ank
(jrh., G ragel ay
/ 1~ /7
Channel Material G oo Nn. O 2g ), o2 0
Cobble - 030 - .050
Boulder 040 - .070
Smooth .000 0,0 0,0
Degree of Irregularity Minor nl 001 - .005
Moderate 006 - .010
0,006
Severe 011 - .020
Negligible 000 - .004 0.002
Effects of Obstruction Minor n2 D05 - 015 0.015 0.01S
Appreciable 020 - .030
Severe .040 - .060
Small .002 - .010 0.005
Vegetation Medium n3 010 - .025
Large 025 - .050 0.030 0.030
Very Large 050 - 100
Gradual .000 O, o 0.0
Variations in Channel Cross Oce. Alt. n4 001 - .005 0.00]
Seclions Freq AlL. 010 - 015
Minor . 1.00 /o ! & /,0
Degree of Meandering Appreciable L1S
Severe 1.30
n = (nb+nl+n2+n3+nd)m 0.068 N, 0 4} o oAb







R DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDOMC METHOD

b Project: Rio Verde South Flood Delineation Study
I Stream:  vvooo _
\__ Location:  F2x-7 e - P
) Photo No.: ol - 1, 2,39 :
Section Description: st gt Fazch 'DF o MeSqui'te ard Pal. Uacds
+/Q (20N ";/oww""g & /’7/ ~, Clorn? ('/“-;;r\f,\ i '
¢ J
Channel Conditions Mannings n Adjustment Left Channel Right
Overbank Overbank
1, ',?! z
Channel Material 3'/’1""} > J-5 fock g.030 | 0030 2.030
Cobble nb 030 - 050
Boulder 040 - .070
Smooth 000
0,0 0.0
Degree of Irregulari Mi nl 001 - .005
gre regularity inor et 3
Moderate 006 - .010
Severe 011 - .020
igi 000 - .
Negligible 004 0003
Effects of Obstruction Minor n2 005 - .015 0.015 0.0|5
Appreciable 020 - .030
Severe 040 - .060
Small 002 - .010
Vegetation Medium n3 A0 = 5 7.035 | 0.0l] 0,035
Large 025 - .050
Very Large 050 - .100
Gradual 000 d, 0 0 o
Variations in Channel Cross Occ. Alt. n4 001 - .005 0.003
Sections Freq. AL 010 - 015
Minor N 1.00 | o Lo /.0
Degree of Meandering Appreciable L15
Severe 130
n = (nb+nl+n2+n3+nd)m N.O10 n.oSo 000710




NOTE: NO ADDITIONAL PHOTOGRAPHS FOR REACH 11C
THE PHOTOGRAPHS FOR REACH 10A ARE APPLICABLE

89407-00\nValue.003



DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD

‘\’ // Project:  Rio Verde South Flood Delineation Study
¢ /5') Stream: wagsh
N A Location: Roach 1D
vinRooD ) Photo No.: llp-1,2,2,¢ ) -
Section Description: ¢ rap hod mawm crnncs?, patocel D050t ot banles,
LOE is brash ard Palo Vede “rees, RoB samwe a5 LoB
Channel Conditions Manning’s n Adjustment Left Channel Right
Overbank Je= I~ h Overbank
Gro.se | dSo ~ > Aroyel
i v
Channel Material 0.030 0. 050 0. 030
Cobble il 030 - 050
Boulder 040 - .070
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R DETERMINATION OF MANNING’S ROUGHNESS COEFFICIENTS BY FCDMC METHOD
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SECTION 4: Hydraulic Analysis

4.3 Cross-Section Description
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43 Cross Section Description
43.1 Channel and Overbank
Prior to obtaining GR records for exact location, the channel stations have been
approximated from field reconnaissance data. The proposed location of channel bank
stations are shown on a sketch contained on the roughness coefficient calculation sheet
in Section 4.2. The letters "L and "R" denote the location of the left and right channel
bank stations, respectively. In general, the majority of washes have a low-flow channel,
with vegetation outside of the low-flow channel. Some portions are channelized with
railroad ties or block walls, with bank stations set at the top of wall.

432 Bridges or Constrictions

There is one golf cart bridge within the study area. Culverts at roadway crossings
comprise the constrictions in the floodplain. There are 4 culverts along washes that will
be analyzed using HEC-2. Culverts smaller than or equal to 36-inch round or
equivalent will not be included in the floodplain model. The study wash culverts are
multiple barrel concrete box culverts. All of these culverts probably will be overtopped
during a 100-year storm. Most of the culverts appear to have been designed for
overtopping. The culverts have the appearance of being stable from scour and from
washing out during an overtopping event. The upper two culverts on Wash 9 have 1
to 1v2 feet of sediment, which will be included in the HEC-2 model.
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CULVERT PHOTOGRAPH KEY

1 2
Wash 9 Wash 9
3-4’x10'x48" CBC at Via Hermosa 2-4'x8'x36.6" CBC at Vado Court
Looking Downstream at Inlet Looking Downstream at Inlet

NOTE: The Golf Cart Bridge upstream of this culvert is
expected to be above the 100-year flood.

Wash 9 Wash 11
2-4'x8'x34" CBC 4-4'x10'x38" CBC
at Quail Haven Drive at Agua Verde Road
Looking Downstream at Inlet Looking Downstream at Inlet
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