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Preface 

This study was conducted for the Flood Control District of Maricopa County (FCDMC) by JE 
Fuller / Hydrology and Geomorphology, Inc. (JEF) in association with Dibble & Associates 
(Dibble), M&B Aerial Mapping, LLC (M&B), and A Team Professional Associates, Inc (A 
Team). JEF was responsible for the overall management and integration of the work products 
fiom the other team members as well as for the performance of the hydrology and floodplain 
delineation for Galloway Wash and development of as-built plans for all structures modeled in 
this study. Dibble performed the floodplain delineation for Andora Hills Wash using existing 
hydrology provided by the FCDMC in the Technical Data Notebook for the study titled Cave 
Creek Above Carefee Highway Floodplain Delineation Study, FCD 95-28. M&B performed the 
topographic mapping using control surveyed by A Team. A Team also performed the survey in 
support of development of the as-built plans for all structures modeled in this study. 

Three change orders were issued for this project. Change Order 1 was for inclusion of the 
Dream Street Bridge on Galloway Wash, which was constructed after the original study was 
approximately 95% complete. Change Order 2 was for a time extension, and Change Order 3 
was for revisions to the floodway on Andora Hills Wash between river stations 1.266 and 1.609. 
The Change Order 3 revisions were requested by the Flood Control District of Maricopa County 
as a result of a shift in the floodplain management strategy for that particular reach of Andora 
Hills Wash. JEF performed the subsequent floodway modifications to Andora Hills Wash 
between river stations 1.266 and 1.609. 
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a E.l Roughness Coefficient Estimation 

PREFACE 

The following report describes the evaluation of Manning's roughness coefficients for this 
floodplain delineation study. 
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FLOODPLAIN DELINEATION STUDY 
of 

Andora Hills & Galloway Washes 

FCD CONTRACT NO. 99-14 

TASK 6.7.3 FIELD RECONNAISSANCE REPORT 

July, 2000 (updated February, 2001) 

JE Fuller Hydrology and Geomorphology, Inc., (JEF) conducted field reconnaissance of the 
project area on February 26 and March 4,2000. Dibble & Associates, Inc. (JEF's 
subconsultant for this project) performed field reconnaissance of Andora Hills Wash. The 
purpose of the field reconnaissance was to document channel and overbank Manning's "n" 
values, floodplain conditions affecting the floodplain delineation, and major hydraulic 
structures. The project area, ground photo locations, locations of major hydraulic structures, 
and locations of bedrock outcropsflocally resistant layers are shown on Figure 1 (in pocket at 
end of this section). 

Photographs in series 1 through 4 were taken by JEF personnel February 26,2000. 
Photographs in series 5 and 6 were taken by JEF personnel on March 4,2000. Photographs in 
series 7 were taken by JEF personnel on November 28,2000. All photos taken by JEF 
include a survey rod with 1-foot increments for scale. Photographs in series A through D 
were taken by personnel from Dibble on December 15, 1999; these photos show an 18-inch- 
square scaling grid with 1-inch inner squares. 

Manning's "n" Values 

Manning's "n" values were determined using the methodology outlined in the USGS report 
titled, "Estimating Manning's Roughness Coefficients for Stream Channels and Flood Plains 
in Maricopa County, Arizona" by B.W. Thornsen and H.W. Hjalmarson, (April, 1991). On 
the following pages, photographs showing typical reach conditions are preceded by the 
worksheet used to determine the reach-average Manning's "n" values for the reach depicted in 
the photographs. Reach designations were assigned based on distinctions in general channel 
morphology, vegetation, and channel and overbank soil characteristics. 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Floodplain Delineation Study of Andora Hills & Galloway Washes, FCD 99-14 
Stream: Andora Hills Wash 
Location: Reach A1 
Photo No: D-4, D-7, D-8, D-1 1 

Use 

Floodplain Delrneatlon Study of Andora H111s & Galloway Washes 
FCD 99-14 
IE Fuller/Hydrology & Geomorphology, Inc,  Febnmry. 2WI 



I 
D-4: Look 

Floodplarn Delrneonon Study ofAlrdora HdLr & Oalloway Washes 
FCD 99-14 
JE FullcrfHydroiu~ & Geomorphology. Inc. Februnry, 2001 



f lAw 
D-8: Looking at channel W mm .a Hills Wash, river mile 0.23 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Floodpla~n Delineation Study of Andora Hills & Galloway Washes, FCD 99-14 
Stream: Andora Hills Wash 
Location: Reach A2 
Photo No: C-13, C14, C-16, C-19, C-24, D-2, D-3 

Degree of Meandering 

I n = (n,+n,+n,+n,+n,+n.)m b 
Use 

Floodplain Delrnentron Study of Alrdora Hills & GeNo%,ay Washes 
FCD 99-14 
JE Fuller/Hydrology & Geomorpkology, Inc . February, 2001 



ay- : 

C-13: Looking upsweam (-38t) at Grapevine Road r~-~~~=-ts, AndoraHills Wash, river mile 0.82 

\-.. 
.: -**- 

C-14: Looking downstream (west) from G e v i n e  Road, ~ i d o r a  Hills Wash, river mile 0.82 
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JE Fuller/Hydrology di Geomo,phology. Inc., February, 2W1 



L - ! - L  C-19: Looking downstream (west) from golf-cart path crossing of Andora Hills Wash, 

river mile 0.70 
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-- ..-tream ,..v.-~west) , Andora Hills M le, river mil 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project Floodplain Dellneation Study of Andora Hills & Galloway Washes, FCD 99-14 
Stream Andora Hills Wash 
Locat~on. Reach A3 
Photo No. A-25, B l  Through B-3,6-1 Through 6-3 

Use 

Floodplain Delsnearion S l d y  afAndora Hills & Galloway Washes 
FCD 99-14 

JE Fuller/Hydrology & Geomorphology. Inc., February. 2001 



-- . -. bed material, Andon Hi..- .. .., ,.,, .kle 2.59 

- 
B- 1 : Look 
- 
:st at left (sf Hills Wash, river mile 2.59 
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'< r- .. - -&. -. -,&& 
.I- 
. . Y.. 

%:+At L .-. . . 

6-2: Looking upstream (east) at bedrock channel of Andora Hills 7.. --., .. . -. -.._ 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Floodplain Delineation Study of Andora Hills & Galloway Washes, FCD 99-14 
Stream: Andora Hills Wash 
Location: Reach A4 
Photo No: A-10 Through A-13, A-20, B-11.8-12, B-17, B-23, C-3 

Floodplan Dehnearron Study of Andora H111s & Galloway Washes 
FCD 99-14 
JE Fuller/Hydrology & Geornorphology. Inc., Febmary. 2001 



along main channel, Andora 
- 
, river mile 2.88 



':--' M . - ---- I 
: Looking north at left (west) overbank area, Andora Hills Wash, river mile 2.88 

Fioodplain Dclineorion Study ofAndora Hills & Golloway Washes 
FCD 99-14 



t ?: 
-- ?3ii!i- 

A-20: Looking upstream at front (downseeam) face of culverts at the Terrace Estates 
Circle crossing of Andora Hills Wash, river mile 2.68 
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B-12: Looking upstre; 
1.64 

., . , . --ldng Dowsheam (southwest) upsbeam from Basin L, Andora Hills Wash, 
river mile 1.33 

Floodplain Delineanon Study ofAndorn H111s & Galloway Washes 
FCD 95-14 

JE Fu~leri7iydrolo8y & Geomorphology, Inc . February, ZOO1 



- 
Andora Hills Wash, river mile 1.02 

. , 

.. - 
., - - .  - 

, .'<' - . 
" 

. - .4.i;.*:;. . . . rc ,: 
L-2. Looking downstream (west) 
mile 0.93 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY 
FCDMC METHOD 

Project: Floodplain Delineation Study of Andora Hills & Galloway Washes, FCD 99-14 
Stream: Galloway Wash 
Location: Reach GI 
Photo No: 5-3,5-7,5-10.5-11,5-13,5-14 

Use 0.055 Use 0.070 Use 0.060 

Floodplnrn DeLneallon Study ofAndora H ~ l l s  & Gollowoy Washes 
FCD 99-14 
JE Fuller/Hydrology & Geomorpkology, Im, Febncary. 2001 



5-3: Looking upstream (east) at mouth of Galloway Wash, river mile 0.0 

5-7 .  louking north 31 [he right (north) o\erbnnk arcx. (;3ll,>u.iy Wash. river mile 0.2 



5-1 1: Looking downstream (west), 
J 

Galloway 
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I--- 5-14: Looking downstream (west), Galloway Wash, river mile 0.27 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Floodplain Delineation Study of Andora Hills & Galloway Washes, FCD 99-14 
Stream: Galloway Wash 
Location: Reach G2 
Photo No: 4-3,4-5,4-6,4-7,4-9,4-11.4-12,4-15,5-16.5-18, 5-19,5-20, 5-24 

Floodplain Delrneanon Study of Andora Hills & Gullowny Warhes 
FCD 99-14 
JE Fuller/Hydoloagy & Ceomorphology, Inc , February, 2001 



L -:..ew 
4-5: Looking donnsrream (west) along right overbank overflow channel. Galloway Wash, river mile1.1 



4-7: Looking downstream (west) along right (north) breakout channel, Galloway Wash, river mile 0.93 

Floodplain Delineation Study ofAndora Hzlls & Galloway Warhes 
FCD 99-14 
JE Fuller/Hydrolog & Geomorphology, Inc ,  F e b m m  2001 



. Looking downstream (west) at prlvate bndge, Galloway Wash, river mde 0 85 

1:  Looking upseeam (east), Galloway Wash, river mile 1.0 

Flwdpla~n Delineation Study of Andora Hills & Galloway Warhcs 
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4-12: Looking north at right (north) bank, Galloway Wash, river mile 1.7 

4-15: Looking upstream (east), Galloway Wash, river mile 0.72 

Fioodplarn Delincoizon Study of Andora Hills di Gnlfoway Wyshcs 
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- -. 
5-16: Looking upstream (east), Galloway Wash, river mile 0.30 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Floodplain Delineation Study of Andora Hills & Galloway Washes, FCD 99-14 
Stream: Galloway Wash 
Location: Reach G3 
Photo No: 3-21, 3-22,4-1 & 4-2 

1 Minor 1 I 1 ! I 1 I 1 
Appreciable I I5 

Degree of Meandering Sever rn 1.3 

Floodplarn Delineation Study ofAndora Hills & GoNowoy Wmhes 
FCD 99-14 
JE Fuller/Hydology & Geomorphology, Inc, February, 2001 

3= 
Use 0.L.m 
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4-1: Looklng upstream (east), ualloway Wash, nver mile 1.34 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Floodplain Delineation Study of Andora Hills & Galloway Washes, FCD 99-14 
Stream: Galloway Wash 
Location: Reach 0 4  
Photo No: 2-15.2.17, 2-21, 2-22, 2-26, 3-2, 3-4, 3-6, 3-7, 3-8, 3-10.3-11, 3-13,3-14, 3-15 3-18, 3-19, 3- 

20, 3-23 

Use 0.055 Use 0.040 Use 0.055 



2-17: Laoking domstnam (east) acfosg T -.,_ ilTrail, GBlloway Waaih, rive. ..-.- ,., 

Floodplain DeIzneatlon Study of Andora Hzlls & Galloway Washes 
FCD 99-14 
JE Fuller/Hydrology & Ccomo~hology, Inc, Fcbmory, 2001 



. . _ *.  - ..1 . _ 
2-21: Lookng north across channel at right (north) overbank &a of right (north) overflow channel, 
Galloway Wash, river mile 2.81 

Floodplum Del~neatron Study ofAndorn Htlls & Gallowoy Washes 
FCD 99-14 
JE Fuller/Hydmogy & Geomorphology, Inc, Febnmry, 2ZWI 



2i% Looking upstream (east) along right (north) overflow channel, Galloway Wash, river mile 2.74 

2-26: Looking downstream (west), Galloway Wash river mile 2.67 
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-- - -- 
3-4: Looking upstream (east), note main channel is from Micah (red shirt)ieft: area to the right of Micah is a 
backwater area, Galloway Wash, river mile 2.82 

Fl60dplain Dclznearion Study ofAndom Htlb & Galloway Woshes 
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3-6: Looking upstream (east) from Scopa Trail, Galloway Wash, riveikile 

I f .  
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3-8: Looking upstream (east), ( 

3-10: Looking upstream (east) at Galloway Road Culverts, Galloway Wash, river mile 2.23 
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3-14: Looking downstream (west) along right (north) overilow channel, Galloway Wash, river mile 2.07 
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3-18: Looking downstream (west), Galloway Wash, river mile 1.79 

3-19: Looking west 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Floodplain Delineation Study of Andom Hills & Galloway Washes, FCD 99-14 
Stream: Galloway Wash 
Location: Reach G5 
Photo No: 2-8,2-9.2-12,Z-13 
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2-13: Looking upstream least) at Dream Street, Galloway W~sh, river mile 3.369 ( F e h ~ ~ r y  26.2UQO) 
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7-5: Looking upstream (eas;) at Dream Street, Galloway Wash. Aver mile 3.369 (November 28,2000) 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Floodplain Delineation Study of Andora Hills & Galloway Washes, FCD 99-14 
Stream: Galloway Wash 
Location: Reach G6 
Photo No: 1-24, 1-25, 1-26, 2-1,2-3,2-5,2-6 

Use 0.055 Use 0.040 Use 0.0% 
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1-24: Looking upstream (I 
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east), Galloway Wash, river mile 4.37 
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2-5: Looking upstream (east), Galloway Wash, river mile 3.74 
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-6: Looking south at left (south) overbank area, Oalloway Wash, river mile 3.74 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Floodplain Delineation Study of Andora Hills & Galloway Washes, FCD 99-14 
Stream: Galloway Wash 
Location: Reach G7 
Photo No: 1-16, 1-17, 1-18, 1-22, 1-23 

Channel Conditions 

Degree of imgula~ity 

Effects of Obstruction 

Use 0.060 Use 0."- Use 0.060 
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1-17: Looking upstream (easi), Galloway Wash, 
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1-22: Looking downstream (west), Oalloway Wash, river mile 4.55 

Floodplorn Delrneatron Study of Andorn Hills & Galloway Washer 
FCD 99-14 
IE FullerMydrology & Geomorphoiogy, Inc. Febmony, 2201 



Floodpla,n Delmeanon Srudy of Andorn Hillr & Galloway Washes 
FCD 99-14 



Significant Hydraulic Structures 

For the most part, both Andora Hills Wash and Galloway Wash remain in a relatively natural 
state, with no large-scale bank protection, and no channelization. However, nine significant 
hydraulic structures have been identified within the study reaches; five are located on Andora 
Hills Wash, and four are located on Galloway Wash. The following table provides a 
summary of their description. Eight of these structures have been surveyed by A Team 
Professional Associates, Inc. (the survey subcontractor for this project) to verify all 
dimensions. One structure, the Con Arch at Dream street was surveyed by Mr. John Stock of 
the Flood Control District of Maricopa County in January, 2001. The locations of these 
structures are noted on Figure I., and photographs of these structures appear with the n-value 
photographs in the appropriate reach. 

General Floodplain Conditions 

Andora Hills Wash and Galloway Wash are tributaries to upper Cave Creek, a large desert 
riparian corridor. These two washes drain a portion of the southern foothill slopes of the New 
River Mesa. Both of these desert washes have well-defined, sandgravel bed channels, and 
gradually sloping banks in most reaches. Channel bed parent material in Andora Hills Wash 
is predominantly granite. Galloway Wash has mixed channel bed material, with granite being 
washed from the southern half of the watershed, and metasedimentary rock (which is locally 
schistose and contains mica) coming from the Grapevine Wash tributary which drains the 
northeast portion of the watershed. The beds and banks tend to be devoid of fine silts and 
sands as well as large cobbles and boulders. Most of the channel material varies from coarse 
sub-angular sands to coarse, angular gravels. 

Both washes pass through short reaches of exposed bedrock and alluvial deposits made 
resistant by calcification (caliche or carbonates). Stage 3+ (hard, well-developed) carbonates 
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were observed at several locations along Galloway Wash. The many abrupt bends and slope 
changes observed in both washes are the natural response to these locally resistant layers. 

In general, the study area is covered by the Upper Sonoran plant community. Vegetation 
throughout the study reaches include trees such as mesquite, little leaf palo verde, some 
isolated creosote and occotillo, a few cacti including saguaro, barrel, staghom, and teddy bear 
cholla, various shrubs such as desert broom, jojoba, mormon tea, brittie bush and hackbeny. 
The lower reaches of both Andora Hills Wash and Galloway Wash contain vegetation 
indicative of a classic desert riparian zone; including cottonwood, cattails and desert willow. 

Andora Hills Wash 

For the purpose of this study, Andora Hills Wash has been subdivided into 4 distinct reaches; 
Reach Al, A2, A3 and A4. The combined length of these reaches is 2.8 miles. From the 
confluence with Cave Creek to the end of the study area at Carefree Drive and Lazy Burro 
Road there is a elevation difference of 300 feet, which equates to an average slope of 
approximately two percent. 

Reach A1 is a natural desert wash with a deeper incised channel than the other reaches. 
Reach A1 begins downstream of the culvert at El Indio Circle and ends at the confluence with 
Cave Creek. The bed material is comprised of mostly gravels (decomposed granite) with 
cobbles and a few boulders with diameters greater then ten inches. Cottonwood trees are 
present in the main channel area in the fust 800 feet upstream of the confluence with Cave 
Creek Wash, and the channel bed material is finer than upstream with less gravel and more 
sand. For this fust 800 feet, the "n" values are the same as Reach 52 of the recent study titled 
Cave Creek Above Carefree Highway Floodplain Delineation Study, FCD No. 95-28. 

The table below presents the calculated Manning's "n" values for Reach Al. For the 
downstream 800-foot portion of this reach, the assigned overbank n values are 0.070, and the 
assigned channel n value is 0.045. 

Manning's "n" Values for Reach A1 
Left Overbank I Channel 1 Right Overbank 

0.070 0.060 (0.045) 0.070 

Reach A2 includes Rancho Mafiana Golf Course which begins downstream of Grapevine 
Road and ends at the downstream side of the El Indio Circle culverts. The flora dramatically 
changes from upper Sonoran desert to turf grass in the overbank areas. The main channel 
vegetation contains a variety of taller grasses including some areas with cattails and a few 
scattered cottonwood trees. The side slopes of the overbanks are gently sloping, but the golf 
course has a slight degree of undulation with only minor degrees of irregularity and negligible 
obstructions. The table below presents the calculated Manning's "n" values for this reach. 
The "n" values were adjusted locally to account for the trees in the downstream portion of this 
reach. 
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Manning's "n" Values for Reach A2 
Left Overbank I Channel I Right Overbank 

0.030 0.035 0.030 

Reach A3 is characterized by massive outcroppings of weathered coarse-grained granite at 
UI 

Piedra Grande Drive and ends at 66 Street. The bed material is granite gravels, but there are 
significantly more cobbles than in the adjacent reaches. The side slopes are gently sloping 
with large boulders in the overbank areas. There are only minor degrees of irregularity and an 
appreciable effect due to obstructions. The vegetation is less dense than in Reach A4 and 
there are fewer trees, but there are taller desert shrubs. The table below presents the 
calculated Manning's "n" values for this reach. The "n" values were adjusted locally in the 
HEC-RAS model to account for the increase in roughness due to the presence of very large 
boulders. 

Manning's "n" Values for Reach A3 
Lefi Overbank I Channel 1 Right Overbank 

0.080 0.065 0.080 

Reach A4 is divided into two segments by Reach A3. The upstream segment of Reach A4 
begins at Carefree Drive and Lazy Burro Road and ends at Piedra Grande Drive. The second 

segment of Reach A4 begins downstream of Reach A3 at 66" Street and ends downstream of 
the five HECMP culverts at Grapevine Road. The main channel is well defined and consists 
of weathered granite that is mostly gravel with a few cobbles. The second segment of Reach 
A4 has similar characteristics as the first segment. The table below presents the calculated 
Manning's "n" values for this reach. 

Galloway Wash 

Manning's "n" Values for Reach A4 
Left Overbank I Channel 1 Right Overbank 

For the purpose of this study, Galloway Wash has been divided into 7 reaches; Reach GI, G2, 
G3, G4, G5, G6, and G7. The combined length of these reaches is approximately 4.6 miles. 
From the confluence with Cave Creek to the end of the study area at Pima Road, there is a 
elevation difference of approximately 560 feet, which equates to an average slope of 
approximately 2.3 percent. 

Above the confluence with Grapevine Wash, the Galloway Wash channel bed sediments are 
almost uniformly coarse sub-angular sands and angular gravels of coarse granite origin. 
Some cobbles were observed, but appear to originate from small-scale riprap bank 
protectiodlandscaping, which local homeowners have installed. Downstream of Grapevine 
Wash, the channel bed material is composed of more of the same granitic sands and gravels, 
but with the addition of metasedimentary schistose sands, gravels and cobbles, which are easy 
to identify by the medium- to dark-gray color. 

0.070 0.070 
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Reach G1 passes through the Rancho Maiiana golf course. Water was observed flowing in 
the lower two-thirds of this reach during the reconnaissance visit of March 4,2000. It is 
speculated that the source of the flow, which was estimated to be less-than 0.1 cubic feet per 
second, is irrigation return from the golf course, or seepage from a nearby pond. The main 
channel is much narrower and has higher banks than all the other reaches of Galloway Wash. 

The left overbank area of this reach is dominated by a golf course fairway and a golf-cart 
path; the right overbank area is covered by more typical desert vegetation. Cottonwood trees, 
with trunk diameters of up to approximately 10 inches, along with cattails and desert willow 
grow densely in the channel of this reach. The table below presents the calculated Manning's 
"n" values for this reach. For that portion of this reach, which has been encroached upon by 
the golf course fairway and golf-cart path, the left overbank "n" value is 0.030. 

Manning's "n" Values for Reach G1 
Left Overbank 1 Channel 1 Right Overbank 
0.055 (0.030) 0.070 0.060 

Reach 6 2  tends to have more brush (desert broom) and small trees (paloverde) growing in 
the sand-bed channel itself, than the other reaches. Notable features in this reach include a 
large flow split on the upstream one-third, a highly resistant carbonaceous north bank along 
the lower two-thirds, and a short reach of golf-course fairway near the downstream end of the 
reach. The table below presents the calculated Manning's "n" values for this reach. For that 
portion of this reach, which is near the golf course fairway, the overbank n values are 0.030. 

Reach 6 3  is the straightest and most uniform of all the reaches, with little vegetation in the 
main channel. This reach, which is the widest of all 7 reaches, has no appreciable bends 
because most of this reach is bounded on the south by a straight, uniform ridge of young 
(MiocenelPliocene) sedimentary basin-fill deposits. The table below presents the calculated 
Manning's "n" values for this reach. 

Manning's "n" Values for Reach G2 
Left Overbank I Channel 

Reach 6 4  is distinguished by highly irregular bank alignments. There are also two 
significant island-splits, and a natural drop of approximately 5 feet over a locally resistant 
layer of calcified basin fill material (see photo 3-4). There are also numerous patches of 
established vegetation in the channel, which include paloverde and desert broom. Several 
block retaining walls have been constructed by local homeowners. These retaining walls are 
non-continuous, but appear to have been constructed about the same time using identical 
material. These retaining walls can be seen in photos 2-6 and 3-6. The table below presents 
the calculated Manning's "n" values for this reach. 

Right Overbank 

Manning's "n" Values for Reach G3 
Left Overbank 1 Channel I Right Overbank 
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Manning's "n" Values for Reach G4 
Lefi Overbank I Channel I Right Overbank 

0.055 0.040 0.055 

Reach 5 is narrower than the reaches, which bound it, with the left (south) overbank area of 
the upstream one-third of Reach 5 being encroached upon by houses. For this reason, it was 
made into a distinct reach. The table below presents the calculated Manning's "n" values for 
this reach. 

Manning's 'h" Values for Reach G5 
Left Overbank 1 Channel I Right Overbank 

0.060 0.040 0.060 

Reach 6 has mild meanders and has a main channel, which is relatively free of vegetation. 
The channel has been encroached upon at two locations by a golf course. At these locations, 
the banks have been protected with vertically-placed railroad ties. The table below presents 
the calculated Manning's "n" values for this reach. For that portion of this reach, which is 
encroached upon by the golf course, the overbank n values are 0.030. 

Manning's "n" Values for Reach G6 
Left Overbank I Channel 1 Right Overbank 
0.055 (0.030) 0.040 0.055 (0.030) 

Reach 7 contains an abrupt bend, a split around a house, which is located on an "island", and 
a natural braided section. This reach also has short sections of rip-rap and concrete bank 
protection. In general, this reach has been altered significantly by the encroachment of two 
single-family houses. The table below presents the calculated Manning's "n" values for this 
reach. 
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Right Overbank Left Overbank 

0.060 I 0.040 I 0.060 
Channel 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

FLOODPLAIN DELINEATION STUDY OF 1 I 
ANDORA HILLS & GALLOWAY WASHES 

FCD 99-14 

FIGURE 1 
PHOTO LOCATION MAP 

FEBRUARY, 2001 

LEGEND 

/G 2 REACH BOUNDARY & ID 
RANCHO 

PHOTO LOCATlONlDlRECTlON 

BEDROCK OR RESISTANT LAYER OUTCROP 

BAMFROTECTION OR RETAlNlHO WALL 

SCALE IN FEET 

r Mslmqg'r ZI" V h  fm M GI 
LaR- 

I 
1 M I I(lghlGwrhk 

0 MO 0 MO 0 MO 

8101 SOUTH RURAL ROAD, SUITE 110 
TEMPE, ARIZONA 85283 



E.2 Cross Section Plots 

FDS of Andora Hills & Galloway Washe& 
FCD 99-14 
February, 2001 



FDS of Andora Hills & Galloway Washes 
FCD 99- 14 

A 

- -- -- -- - - . 

Andora Hills Wash HEC RAS Schematic 
JE Fuller/Hydrology & Geomorphology, Inc. 

April, 2000 



Andora Hills Wash Andora Hills Wash 
River = Andora Hills Reach = Reach 5 RS = 3.023 River = Andora Hills Reach =Reach 5 RS = 2.974 

9850 9900 9950 10000 10050 I0100 10150 10200 10250 

Station (ft) Station (ft) 

Andora Hills Wash Andora Hills Wash 

9850 9900 9950 10000 10050 9900 9950 I0000 10050 I0100 10150 10200 

Station (ft) Station (ft) 



Andora Hills Wash Andora Hills Wash 
River = Andora Hills Reach = Reach 5 RS = 2.855 River = Andora Hills Reach = Reach 5 RS = 2.813 

WS Profile 2 

WS Profile 1 

Ground 

Bank Sta 

Encroachment 

station (fl) 

Andora Hills Wash 
River = Andora Hills Reach = Reach 5 RS = 2.754 

.~.07----.06* , . 07. - -- .* 
2315 . . . .  C.; 

... , . . . . . . . . . . .  . , . , . . . . . . . . . . . .  , .. , ............ 7 ; ;  .' . . . . . . . . . . . .  . I : . : : : : . . . : . . . _ .  .... ~p Legend . - 

2310,., . , ,  . 1 . , + 1 ws profile 2 - . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  , ................ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WS Profile I . ~ .... 

Bank Sta 

.... 
.... ........... , , , ,  , , , ,  , , ,  , , , , , , , , .... ..... ..,.. ............................ ..................... , , , ,  , , , ,  , , ,  , , , , , , , , ..... ..................... .................. ..................... ., 

WS Profile 2 

WS Profile 1 

Ground 

Bank Sta 

Statbn (ft) 

Andora Hills Wash 
River = Andora Hllls Reach = Reach 5 RS = 2.696 

Encroachment 

9880 9900 9920 9940 9960 9980 I0000 10020 10040 I0060 

Station (fl) Station (fl) I 
e 



Andora Hills Wash Andora Hills Wash 
River = Andora Hills Reach = Reach 5 RS = 2.679 River = Andora Hills Reach = Reach 5 RS = 2.67 

WS Profile 2 

WS Profile I 

Ground 

Bank Sta 

Encroachment 

9850 9900 9950 I0000 10050 10100 10150 10200 10250 

Station (fl) Station (fl) 

Andora Hills Wash Andora Hills Wash 

2286 

WS Profile 2 
2284 

WS Profile 2 

WS Profile 1 WS Profile 1 

Ground 
2282 Ground 

Bank Sta 
C 

Encroachment 

P 
W 

2278 

2276 

2274 
50 9850 9900 9950 10000 10050 10100 10150 

Station (fl) Station (fl) 



Andora Hills Wash Andora Hills Wash 
River = Andora Hills Reach = Reach 5 RS = 2.651 River = Andora Hills Reach = Reach 5 RS = 2.617 

Ground 

Bank Sta I 
I Encroachment 1 

Station (fl) 

Andora Hills Wash 
River = Andwa Hills Reach = Reach 5 RS = 2.576 

Station (fl) 

Andora Hills Wash 
River = Andora Hills Reach = Reach 5 RS = 2.529 

, , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  ............................................................. .........,.. ........... , , , ,  , , , ,  , , , ,  , , , ,  , . , .  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , '  ' "  , ,  , ,  , ' "  , , , ,  , , , ,  
8 ,  . I . # .  . . . I . .  ' I . . . , . .  I . . .  

9940 9960 9980 I0000 10020 10040 10060 10080 

Station (fl) Station (fl) 
, , ~ ~ 

I 

A .  - . .  ... L -u -- ... &L Y I  .L&. . .. AYL-.-4..ailDYi . L - . -. . 



Andora Hills Wash Andora Hills Wash 
River = Andom Hills Reach = Reach 5 RS = 2.473 River = Andom Hills Reach = Reach 5 RS = 2.410 

WS Profile 2 

WS Profile 1 

Ground 

Station (R) 

Andora Hills Wash 
River = Andora Hills Reach = Reach 5 RS = 2.364 

Legend 

WS Profile 2 

.... , . .  ..... r~... ........... ....l ......... r .........I..... ....; ..... ... ..r. 

.... .... .... .... ... ..... .... .... .... 2256]~& 1 ; \+.~..../ ..,.......... i j j j j j j i  8 1 , J 1 L . . .  .. ;~.~hYi ......................... .......... .......... 

Station (fl) 

Andora Hills Wash 
River = Andom Hills Reach = Reach 5 RS = 2 224 

station (fl) station (fl) 

S 

: ... " . .A . .- 4 .I... &.*.. iL.^_L..I..... . , A , . .  - . -. P. 



Andora Hills Wash Andora Hills Wash 
River = Andora Hills Reach = Reach 5 RS = 2.28 River = Andora Hills Reach = Reach 5 RS = 2.219 

2258 

2256 

2254 

2252 - s 
S 2250 
.- - 

2248 - 
W 

2246 

2244 

2242 

2240 
9920 9940 9960 9980 10000 1W20 10040 10060 10080 10100 9800 9850 9900 9950 10000 10050 10100 10150 10200 

Station (ft) 

Andora Hills Wash 
River = Andora Hills Reach = Reach 5 RS = 2.174 

Station (ft) 

Andora Hills Wash 
River = Andora Hills Reach = Reah  5 RS = 2.153 

Station (ft) Station (ft) 



Andora Hills Wash Andora Hills Wash 
River = Andora Hills Reach = Reach 5 RS = 2.124 River = Andoa Hills Reach = Reach 5 RS = 2.090 

Legend 2240 

WS Proflle 2 

WS Profile 1 2235 

Ground 

Banks& g 2230 

Encroachment 5 
F 

2225 

2220 

2215 
00 9900 9950 I0000 10050 10100 10150 10200 10250 

Station (ft) Station (ft) 

Andora Hills Wash Andora Hills Wash 

2240 

2235 

2230 

- 2225 
", 

6 
2220 Encroachment 

9 
0 

2215 

2210 

2205 

2200 
9900 9950 10000 10050 10100 10150 10200 9850 9900 9950 10000 10050 10100 

Station (ft) Station (R) , 



Station (ft) 

Andora Hills Wash 
River = Andora Hills Reach =Reach 5 RS = 1.888 

Lagend 

WS Pmfde 2 

WS Profile 1 

Ground 

Bank Sta 

Encroachment 

Station (ft) 

Andora Hills Wash 
River = Andora Hills Reach = Reach 5 RS = 1.831 

2200 
Legend 

2198 WS Profile 2 

2196 WS Profile 1 

2194 Ground - 
?? Bank Sta 
E 2192 
0 'a m 

2 2190 
2188 

2186 

.. A...,...,...,... ~ ~ . , . ~ . , ~ . >  ...&.. ..., L . ~ .  , ,  , , , , , ,  , , , ,  , , , ,  , , , ,  . , , , , , , ,  , , , ,  , , , ,  , , , ,  
2182 

, ' , , , , , ' ,  , , , , , , ' ,  , 

9850 9900 6950 I0000 10050 I0100 

Station (ft) Station (fl) 

B 



Andora Hills Wash Andora Hills Wash 
River = Andoa Hills Reach = Reach 5 RS = 1.786 River = Andon Hills Reach =Reach 5 RS = 1.731 

2210 

2205 

2200 

e 
s g 2195 
B 
iii 

2190 

2185 

2180 
9850 9900 9950 I0000 10050 10100 10150 10200 9850 9900 9950 10000 10050 I0100 10150 

Station (ft) Station (ft) 

Andora Hills Wash Andora Hills Wash 

2182 

2180 
WS Profile 2 

WS Profile I 

2178 Ground - 
5 Bank Sta 
6 
' 2176 Encroachment 

B 
iii 

2174 

2172 

2170 
9800 9900 I0000 10100 10200 10300 9880 9900 9920 9940 9960 9980 10000 10020 10040 10060 

Station (ft) Station (ft) 



Andora Hills Wash Andora Hills Wash 
River = Andwa Hills Reach = Reach 5 RS = 1.566 River = Andwa Hills Reach = Reach 4 RS = 1.555 

2182 

21 80 

2178 

2176 

2174 
c 
0 

2172 
B 

2170 

2168 

2166 

2164 

2162 
9800 9850 9900 9950 10000 I0050 I O l O ( 1  

Station (ft) Station (fl) 

Andora Hills Wash Andora Hills Wash 

WOO 9950 10000 1 0050 10100 10150 9960 9920 9940 9960 9980 IWOO 10020 

Station (ft) Station (ft) 
. . 



Andora Hills Wash Andora Hills Wash 
River = Andora Hills Reach =Split 1 RS=  0.232 River = Andora Hills Reach = Reach 3 RS = 1.496 

WS Pmfile 2 

WS Pmfile I 

Ground 

Bank Sta 

Encroachment 

60 00 

Station (fl) Station (fl) 

Andora Hills Wash Andora Hills Wash 

Encroachment 

9500 9600 9700 9800 9900 10000 10100 9700 9750 9800 9850 9900 9950 10000 10050 

Station (fl) Station (11) 



Andora Hills Wash Andora Hills Wash 
River = Andora Hills Reach = Reach 3 RS = 1.394 River = Andora Hills Reach = Reach 3 RS = 1.353 

9800 9850 9900 9950 I0000 10050 I0100 9750 9800 9850 9900 9050 10000 10050 I0100 

Station (fl) Station (ft) 

Andora Hills Wash Andora Hills Wash 

2155 

WS Prdlle 1 

WS Profile 2 2150 

Ground 

g 2145 

6 .- .. m > 
i$ 2140 

2135 

2130 
9900 9950 10000 10050 I0100 9920 9940 9960 9980 10000 10020 10040 10060 

Station (ft) Station (ft) 
. . 



Andora Hills Wash Andora Hills Wash 
River = Andora Hills Reach = Reach 3 RS = 1.222 Rlver = Andora Hills Reach =Reach 3 RS = 1.170 

2140 

2138 

2136 

2134 
6 
ii m 

2132 

2130 

2128 

2126 
9850 9900 9950 I0000 10050 10100 10150 9900 9920 9940 9960 9980 I0000 10020 10040 10060 

Station (fl) Station (fl) 

Andora Hills Wash Andora Hills Wash 

2132 

2130 

2128 - 
e_ 
C 

2 2126 m 
5 
iii 

2124 

2122 

, , , ,  , , , ,  , , , ,  , , , ,  , , , ,  ............. ,... ......... ....,... ......... ,... b.. ..A ............. ..., ............. 
2120 

9920 9940 9960 9980 I0000 10020 10040 10060 10080 10100 9900 9950 10000 10050 10100 10150 

Station (fl) Station (fl) 



Andora Hills Wash Andora Hills Wash 
River = Andora Hills Reach = Reach 3 RS = 1.039 River = Andora Hills Read1 = Reach 3 RS = 0.992 

Station (fl) 

Andora Hills Wash 
River = Andora Hills Reach = Reach 3 RS = 0.954 

I - - . Bank Sta 
, . . . . , . . . . . . . . . . . . . . , 

Station (fl) 

Andora Hills Wash 
River = Andora Hllls Reach = Reach 3 RS = 0.91 1 

9500 9600 9700 9800 9900 10000 10100 10200 10300 

Station (fl) Station (fl) 

14 



Andwa Hills Wash Andora Hills Wash 
River = Andora Hllls Reach = Reach 3 RS = 0.902 River = Andora Hills Reach = Reach 3 RS = 0.893 

Station (fl) Station (fl) 

Andora Hills Wash Andora Hills Wash 

2120 

2115 
WS Profile 2 

WS Prorile I 

21 10 Ground - 
P 
C 
0 g 2105 

z 
W 

2100 

2095 

2090 
@BOO 9700 9800 9900 10000 10100 10200 $600 9700 9800 8900 1 0 W  101Kl 10200 

Station (fl) Station (fl) 



Andora Hills Wash Andora Hills Wash 
River = Andora Hills Reach = Reach 3 RS = 0.854 Wer = Andora Hills Reach = Reach 3 RS = 0.830 

00 

StaUon (ft) Station (ft) 

Andora Hills Wash Andora Hills Wash 

2102 

2100 

2098 . . 
- 2096 
E 
C 

2094 
> 
D 

2092 

2090 

2088 

2086 
9M)O 9700 9800 9900 10000 10100 10200 9700 9800 S900 10000 10100 10200 

Station (ft) Station (ft) 



Andora Hills Wash Andora Hills Wash 
River = Andcfa Hills Reach = Reach 3 RS = 0.797 Wvar = Andcfa Hills Reach = Reach 3 RS = 0.797 

station (ft) Station (ft) 

Andora Hills Wash Andora Hills Wash 

WS Profile 1 

WS Profile 2 

Ground 

9850 9900 9950 I0000 10050 10100 9800 9850 9900 9950 I0000 10050 10100 

Station (ft) Station (ft) 



Andora Hills Wash Andora Hills Wash 
Rlver = Andora Hllls Reach = Reach 3 RS = 0.729 River = Andora ,Hills Reach = Reach 3 RS = 0.687 

2090 
Legend 

2088 WS Profile 1 

2086 
WS Profile 2 

Ground - 2084 
!E Bank Sta 
C 
0 g 2082 
> * - 

2080 

2078 

2076 

2074 
9800 9850 9900 9950 10000 10050 I0100 10150 00 

Station (ft) Station (fl) 

Andora Hills Wash Andora Hills Wash 

. . , . . . , . . . . . ., . . . 

9600 9700 9800 9900 10000 10100 9600 9700 9800 9900 10000 10100 

Station (ft) Station (ft) 



Andora Hills Wash Andora Hills Wash 
River = Andora Hills Reach = Reach 3 RS = 0.673 River = Andora Hills Reach =Reach 3 RS = 0.667 

Station (fl) 

Andora Hills Wash 
River = Andoa Hills Reach = Reach 3 RS = 0.628 

Station (fl) 

Andora Hills Wash 
River = Andora Hills Reach = Reach 3 RS = 0.592 

Station Ifl) Station Ifl) 



Andora Hills Wash Andora Hills Wash 
River = Andoa Hills Reach = Reach 3 RS = 0.563 River Andora Hills Reach = Reach 3 RS = 0.522 

2074 

2072 

2070 

- 2068 
5 
C 
0 g 2066 
> m 

2064 

2062 

2060 

2058 
9800 9900 10000 10100 10200 10300 10400 9800 9900 10000 I0100 10200 10300 10400 

Station (ft) StaUon (ft) 

Andora Hills Wash Andora Hills Wash 

, , , , . . ,  . , , ,  , , , ,  , , , ,  

, , , ,  , , , ,  , , , ,  , , . ,  , , , ,  , , , ,  ...~ -..,. ~ ...... ..,.............,..,.........................F.......... , , , , , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  -.-- '. '.".. '...L~.i~.l.. '.. L..'.... .'..'..'..) .... '.< ..?.. '.... L..,..'..'... , , , ,- , , , , . , , , , , , , ,  i-.; ; ; -- 
2 0 4 0 - 1 : : : :  , . , ,  . . , ,  , . , , I , , , ,  

, , , ,  , , , ,  , , , ,  

9900 10000 10100 10200 10300 10400 10500 9900 10000 10100 10200 10300 104W 10500 

Stanon (17) Station (ft) 



Andora Hills Wash Andora Hills Wash 
River = Andora Hills Reach = Reach 3 RS = 0.432 River = Andora Hills Reach = Reach 3 RS = 0.429 

2065 

2060 

2055 

E 
C 
0 

2050 
2 a 
u 

2045 

2040 

2035 
9800 9900 I0000 I0100 10200 10300 10400 9800 9900 1WW 10100 10200 10300 10400 

Station (ft) Station (R) 

Andora Hills Wash Andora Hills Wash 

2060 

2055 

2050 

6 .- - m > 
d 2045 

2040 

2035 
9800 9900 10000 10100 10200 10300 9800 9900 I0000 I0100 10200 10300 

StaUon (ft) Station (ft) 



Andora Hills Wash Andora Hills Wash 
River =Andom Hills Reach = Reach 3 RS = 0.393 River = Andora Hills Reach = Reach 3 RS = 0.317 

2055 

2050 

g 2045 
r 
0 z 
3 
5 2040 

2035 

2030 
9800 9900 10000 10100 10200 10300 10400 9700 9800 9900 to000 10100 10200 10300 

Starin (n) station (n) 
Andora Hills Wash Andora Hills Wash 

2040 

2038 

2038 

2034 - 
E 

2032 2 
E m 

4 
2028 

2026 

2024 

2022 
9800 9850 9900 9950 10000 10050 9960 9980 10000 10020 10040 10060 10080 10100 10120 

sbtiation (n) stanon (n) 
.-a 



Andora Hills Wash Andora Hills Wash 
River = Andora Hills Reach = Reach 2 RS = 0.185 

9960 9980 I0000 10020 10040 10060 10080 10100 10120 10140 

Station (ft) Station (fl) 

Andora Hills Wash Andora Hills Wash 

9920 9940 9960 9980 1WM) 10020 10040 10060 10080 I0100 9960 9980 I0000 10020 10040 1W60 10060 

Station (ff) Station (ft) 



Andora Hills Wash Andora Hills Wash 
River = Andora Hills Reach = Reach 1 RS = 0.162 River = Andora Hills Reach = Reach 1 RS = 0.140 

2030 

WS Profile 2 
2025 

WS Profile 1 

Ground 

2020 

S 
L 

2 
i 2015 

2010 

2005 
9900 9950 I0000 10050 I0100 10150 9900 9950 I0000 10050 I0100 10150 

Station (fl) 

Andora Hills Wash 
River = Andora Hills Reach = Reach 1 RS = 0 129 

Station (fl) 

Enmchrnent 

, . . ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , , , ,  , . ........ . ~ , . ~ L ~ > ~ . L ~ ~ . ~ , ~ . A . ~ , ~  .,.... >.:..,.~> .... ..,.., .,.. c..  , , . ,  , , , ,  , , . ,  , , , ,  , , , , . , , , ,  , , , ,  , , . ,  , , , ,  , , . ,  , . , ,  , , , ,  , , , ,  , , , .  
2o02 

, ,  , ' "  , ,  , ,  " , ,  , , , ,  
, I i , '  " . ~ ' i " " ~  . I . . . . i ' . . .  

9920 9940 9960 9980 10000 10020 10040 10060 

Station (fl) 





--=i 
----==- 

Q a l l o w a  
Reach 2 

G a r l o w a y  
Reach 4 

FDS of Andora Hills & Galloway Washes 
FCD 99-14 

I / Reach 8 1 Reach 7 
I 

-- I I 

Galloway Wash HEC RAS Schematic 
JE Fuller/Hydrology & Geomorphology, Inc. 

April, 2000 



- 
Galloway Wash Galloway Wash 

River = Grapevine Reach =Reach 1 RS = 0.210 River = Grapevine Reach = Reach 1 RS 3 0.166 

Legend 

WS Profile 1 

WS Profile 2 

Ground 

Bank Sta 

00 
StaUon (ft) Station (Ft) 

Galloway Wash Galloway Wash 

station (ft) Station (ft) 
, 



Galloway Wash Galloway Wash 
River = Grapevine Reach = Reach I RS = 0.031 River = Galloway Reach = Reach 8 RS = 4.832 

9700 W &3b 10000 10100 102W) 10300 10400 9700 9750 9800 9850 9900 9950 I0000 10050 10100 

Station (fl) Station (ft) 

Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 8 RS = 4.796 

9700 9750 9800 9850 9900 9950 10000 10050 10100 

Station (ft) Station (ft) 
- 



Galloway Wash Galloway Wash 

Encroachment 

Station (8) Station (fl) 

Galloway Wash Galloway Wash 
River = Galloway Reach = Read? 8 RS = 4.656 

Station (ft) Station (fl) 



Station (fl) 

Galloway Wash 
River = Galloway Reach = Reach 7 RS = 4.639 

Station (fl) 

Galloway Wash 
River = Galloww Reach = Reach 7 RS = 4.618 

WS Profile I - 
2582 

WS Profile 2 

Station (ft) Station (fl) 

JI 

arb Wdi , .ai . ..A 4 .Y-Lr- -.-.OIM.l ha&. -..LU3&, A... -.- . -. 

i 





Galloway Wash Gallowav Wash 
River = Galloway ~ e a c h =  Reach 6 RS = 4.429 

, 
River = Gallowav Reach = Reach 6 RS = 4.391 

Station (ft) 

Galloway Wash 
River = Galloway Reach = Reach 6 RS = 4.353 

Station (ft) 

Galloway Wash 
River = Gallowav Reach = Reach 6 RS = 4.315 

- s 
C 
0 
ii 

$ 
iil 

Station (R) Station (ft) 

6 



Galloway Wash Galloway Wash 
River = Gailoway Reach = Reach 6 RS = 4.277 River = Galloway Reach = Reach 6 RS = 4.240 

Station (ft) Station (ft) 

Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 6 RS = 4.202 

Station (ft) Station (ft) 



Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 6 RS = 4.126 River = Galloway Reach = Reach 8 RS = 4.088 

s t a h  @) station (ft) 

Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 6 RS = 4.050 

Station (ft) Station (ft) 
,,a 



Galloway Wash Galloway Wash 

Station (fl) Station (fl) 

Galloway Wash Galloway Wash 

Station (fl) Station (fl) 
. ~~ , 



Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 6 RS = 3.823 River = Gallanay Reach =Reach 6 RS = 3.785 

, , .04-..055 

9940 9960 9980 10000 10020 10040 10060 1OOPn 

Station (fl) Station (fl) 

Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 6 RS = 3.747 

.. - .  . .. , , ~  
~ ~ . ~ . .  . . , ~ -  ~ . 

Station (fl) Station (fl) 
. . . 





Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 6 RS = 3.528 River = Galloway Reach = Reach 6 RS = 3.514 

Legend 

WS Profile 1 

WS Profile 2 

Ground 

Bank Sta 

9900 9950 I0000 10059 I0100 lQ150 10200 00 

Station (ft) Station (ft) 

Galloway Wash Galloway Wash 

0850 9900 9950 I0000 10050 10100 10150 10200 10250 10300 

Station (fl) Station (ft) - 



- 
Galloway Wash Galloway Wash 

River = Galloway Reach = Reach 6 RS = 3.503 

Station (fl) Station (fl) 

Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 6 RS 3.493 River = Galioway Reach = Reach 6 RS = 3.482 

Station (fl) Station (fl) 



Galloway Wash Galloway Wash 

9920 9940 9960 9980 10000100201004010060100801010010120 

Station (R) Station (R) 

Galloway Wash Galloway Wash 

Station (R) Station (ft) 
a 



Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 6 R$ = 3.369 River = Gallaway Reach = Reach 6 RS = 3.364 

Station (fl) Station (fl) 

Galloway Wash Galloway Wash 
River = Gailoway Reach = Reach 6 RS = 3.331 

9900 9950 10000 10050 10160 10150 9940 9960 9988 moo0 10020 10040 1 0 0 ~  10080 

Station (fl) Station (fl) 



Galloway Wash Galloway Wash 

9800 9850 9 m  0050 10000 10050 1010n 

Station (R) Station (ft) 

Galloway Wash Galloway Wash 

50 

Station (ft) Station (ft) 
. - 



Galloway Wash Galloway Wash 

Station (fl) Station (fl) 

Galloway Wash Galloway Wash 
River = Galloway Reach =Reach 6 RS = 3.027 River = Galloway Reach = Reach 6 RS = 2.988 

. . .. . . - . . 

9750 9800 9850 9900 9950 10000 10050 10100 10150 

Station (fl) Station (fl) 



Station (ft) 

Galloway Wash 
R~ver = Galloway Reach = Reach 6 RS = 2.889 

2366 
Legend 

2364 
WS Profile 2 

WS Profile 1 

2362 Grwnd - r 
6 
' 2360 
> m rl Bank Sta 

Lo.,U Encroachment 

2356 

2354 
9600 9700 9800 9900 10000 10100 10200 10300 

Station (ft) 

Galloway Wash 
River = Galiowav Reach = Solit 2 RS = 0.240 

Station (ft) Station (fl) 

18 



2 3 3 9 ~ . I I , I , 1 i . , . 1 ~  2334 
9940 9960 9980 10000 10020 10040 10060 10080 I0100 9960 9980 10000 10020 10040 10060 'ls)t)80 10100 10120 1 

Station (ft) Station (ft) 

19 



Galloway Wash Galloway Wash 
River = Galloway Reach = Split 2 RS = 0.046 

Station (ft) Statiw (fl) 

Galloway Wash Galloway Wash 

9850 %iXl 9950 10000 100% 10100 10150 

Station (ft) Station (fl) 



Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 5 RS = 2.760 River = Galloway Reach = Reach 5 RS = 2.723 

9850 9900 9950 IObOO 10050 10100 $015" 9900 9950 10000 10050 10100 10150 10200 

Station (it) Station (fl) 

Galloway Wash 

. ... . ~ 

~ , , .  . "  

. .:. . ... ~. 

StaUon (fl) StaUon (ft) 



Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 4 RS = 2.610 River = Galloway Reach = Reach 4 RS = 2,572 

50 

Station (ft) Station (ft) 

Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 4 RS = 2.496 

50 

Station (n) Station (ft) 
. - 



Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 4 RS = 2.458 River = Galloway Reach = Reach 4 RS = 2.420 

9856 9900 99% 10000 10050 10100 10150 10200 

Statitxi (fl) StaUon (fl) 

Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 4 RS =2.344 

, , . r  . ,  

9900 9950 10000 10050 10100 10150 9850 9900 9950 I0000 10050 I0100 10150 10200 10250 10300 

Station (fl) Station (fl) 
.. 



Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 4 RS = 2.299 River = Galloway Reach = Reach 4 RS = 2.281 

Station (ft) Station (ft) 

Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 4 RS = 2.275 

. . . . . . ., . . . . - . 

.~ ~ ~ . . . . . . , .. .. , ~ , ,  , , :  .. .,- ~ .,.~ . .. . .,,., .. 

...,. " .,..,. ~ %.,,....,.. j ,..,..... , . . , . .  , 

2280 ; ,  ; j , ; .  , . , , ; ,  % ,  , ; ; i s ; ; ; ,  
:';'.':-:~ ..~ 

9850 9900 9950 10000 10050 10100 '10150 

Station (ft) Station (R) 



Station (rt) Station (tt) 

' 



Galloway Wash Galloway Wash 
River = Galloway Reach = Reach4 RS = 2.098 

.~ .  . ", . . 

, i ., , ,  . . . .  

9700 9800 9900 10000 I0100 10200 f0300 

StaUon (ft) 

Galloway Wash 
River = Galloway Reach =Reach 4 RS = 2.004 

River = Galloway g each = Reach 4 RS = 2.041 

Leaend 

WS Profile I 

WS Profile 2 

Ground 

Bank Sta 

9800 9900 I0000 10100 10200 10300 la400 10500 10600 

Station (ft) 

Galloway Wash 
River = Gallowav Reach = Reach 4 RS = 1.966 

2266 Legend 2258 

2264 WS Profile I WS Profile 1 

2262 WS Profile 2 WS Profile 2 

2260 
Ground I I Bank Sta I 

Ground 

Station (ft) Station (ft) 

26 



Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 4 RS = 1.928 River = Galloway Reach = Reach 4 RS = 1.917 

Station (R) Station (ft) 

Galloway W a s h  Galloway W a s h  
River = Galloway Reach = Reach 4 RS = 1.890 River = Galloway Reach = Reach 4 RS = 1.846 

. ~ . . .  , , , -  - 
2 2 3 0 - t . . i . I I . I . i ~  

9900 9950 10000 10050 I0100 10150 10200 10250 10300 

Station (ft) Station ift) I 



Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 4 RS = 1,815 River = Gailoway Reach = Reach 4 RS = 1.790 

, . , , ,  

, , , a :  

9960 9980 10000 10020 10040 10060 10080 101Pn 

station (fl, Station (ft) 

Galloway Wash Galloway Wash 

00 9926 9940 9960 Q980 10000 10020 10040 10060 

Station (ft) Station (ft) 
A . . 



Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 4 RS = 1.701 W e r  = Galloway Reach = Reach 4 RS = 1.663 

Station (ft) station (ft) 

Galloway Wash Galloway Wash 

9920 9940 9960 9980 10000 10020 10040 10060 9880 9900 9920 9040 9960 9980 10000 10020 10040 10060 

Station (ft) Station (R) 



Galloway Wash Galloway Wash 
River = Galloway Reach =Reach 4 RS = 1.549 River = Gaiioway Reach =Reach 4 RS = 1.511 

StatiMl (ft) Station (fl) 

Galloway Wash Galloway Wash 

Station (fi) Station (ft) 

m *-A -- L A -  A -  



Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 3 RS = 1.397 River = Galloway Reach = Reach 3 RS = 1.360 

2194 

2192 
WS Profile I 

2190 WS Profile 2 

2188 Ground 

5, 
6 2186 
'a 
m 
5 2184 
iii 

2180 

2178 

2176 
9800 9900 10000 10100 10200 1030" 9850 9900 9950 10000 10050 10100 10150 10200 10250 10300 

Station ffl) 

Galloway Wash 
Rlver = Galloway Reach = Reach 3 RS = 1.331 

Station (fl) 

Galloway Wash 
River = Galloway Reach = Reach 3 RS = 1.284 

2185 

2180 

2175 

__C_ 

WS Profile 2 
__C_ 

Bank Sta 

Station (ft) Station (ft) 



Galloway Wash Galloway Wash 
River = Gailoway Reach = Reach 3 RS = 1.246 River = Galloway Reach = Reach 3 RS = 1.209 

W o n  (ft) SIation (ft) 

Galloway Wash Galloway Wash 

2166 Legend 

2164 WS Profile I 

2162 WS Profile 2 

2160 Ground 

S Bank Sta 
6 2158 
I m 
$ 2156 
i 

2152 

21 50 

2148 
9 00 

Station (n) Station (ft) 



Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 3 RS = 1.1 10 River = Galloway Reach = Reach 3 RS = 1.095 

. 0 6 z ? ! S . & ~  .O 

Station (fl) Station (fl) 

Galloway Wash Galloway Wash 

Station (fl) Station (fl) 
-- 



Galloway Wash Galloway Wash 
Rlver = Galloway Reach = Reach 2 RS = 0.974 River = Galloway Reach = Reach 2 RS = 0.941 

.06-,045-.O 

. . ,, , 

9950 10000 100,050 '16160 10150 

Station (ft) Station (ft) 

Galloway Wash Galloway Wash 
River = Galloway Reach = Split 3 RS = 0.148 

21301 . , , i , , 
9600 9700 raooo 10100 

Station (ft) Station (ft) 



Galloway Wash Galloway Wash 
River = Galloway Reach = Split 3 RS = 0.072 River = Galloway Reach = Split 3 RS = 0.035 

.~ . . , . ,  

9600 9700 9860 BOO0 16000 I0100 10200 9920 9940 9964 9980 10000 10020 10040 10060 10080 10100 

StaftMl (ft) Station (ft) 

Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 1 RS = 0.905 River = Galloway Reach = Reach 1 RS = 0.896 

9900 9950 10000 10050 IOMN) 10150 10200 10250 9900 9950 10000 10050 10100 10150 10200 10250 10300 

Station (ft) Statibn (ft) 
-- 



Galloway Wash Galloway Wash 

9900 10100 M T g O  10300 

Station (ft) Station (ft) 

Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 1 RS = 0.864 

9900 100OQ I0100 10200 10300 10400 9900 10000 I0100 10200 10300 10400 

Station (ft) station (ft) 



Galloway Wash Galloway Wash 
River = Galloway Reach = Reach I RS = 0.845 River = Galloway Reach = Reach I RS = 0.792 

9900 9950 I0000 10050 10100 10150 10200 

Station (ft) Station (ft) 

Galloway W a s h  Galloway Wash 
River = Galloway Reach = Reach I RS = 0.754 River = Galloway Reach = Reach I RS = 0.71 1 

9750 9800 9850 9900 9950 I0000 10050 10100 9750 8800, 9850 0000 9950 10000 10050 101~70 

Station (ft) Station (ft) 



Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 1 RS = 0.678 River = Galloway Reach = Reach 1 RS = 0.641 

9800 9850 99M) 9950 10000 10050 10100 

Station (fl) Station (fl) 

Galloway Wash Galloway Wash 
River = Galloway Reach =Reach 1 RS = 0.603 River = Galloway Reach =Reach I RS = 0.565 

9800 9850 99% 10000 10050 975b (Is00 9850 9908 B 5 0  10000 10050 10100 10150 

Station (ft) Station (R) 



Gailoway Wash Galloway Wash 
River = Galloway Reach = Reach 1 RS = 0.527 River = Galloway Reach = Reach 1 RS = 0.489 

Station (fl) Station (ft) 

Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 1 RS = 0.413 

. 0 3 d . 0 4 5 ~ . 0 3  

9800 9850 9900 9950 10000 10050 10100 10150 10200 

Station (ft) Station (ft) 



Galloway Wash Galloway Wash 
River = Galloway Reach = Reach 1 RS = 0.376 River = Galloway Read  =Reach I RS = 0.338 

Station (ft) Station (ft) 

Galloway Wash Galloway Wash 

Station (ft) Station (ft) 



Galloway Wash Galloway Wash 
River = Galloway Reach = Reach I RS = 0.224 River = Gallowav Reach = Reach I RS = 0.186 

---- ' , ..................... l . l . l .hB,  
, 

. .  . - ~ i .  1 . .  ' ..... ; .,~.+.- ; A::::]] wsProtiie2 
,, . .i ...a .a! . ,  1: .-... ,-.i -: L.. I... - - 

Station (ft) 

Galloway Wash 
River = Galloway Reach = Reach I RS = 0.149 

Station (ft) 

Galloway Wash 
River = Gallowav Reach = Reach I RS = 0.1 11 

Bank Sta 

Stabon (ft) Station (ft) 

41 





E.3 Expansion and Contraction Coefficients 

No special data were gathered or calibration performed to estimate expansion and contraction 
coefficients. Local ineffective flow areas resulting from rapid expansion or contraction of the 
floodplain were defined using an assumed expansion coefficient of 1:4 (1ateralLfeet:flow- 
direction feet), and an assumed contraction coefficient of 1: 1. 

e 
FDS ofAndora Hills & G d o w a v  Washes 
FCD 99-14 
Februnry, 2001 



E.4 Analysis of Structures 

No independent hydraulic modeling was performed for structures; culvert and bridge analyses are 
included in the HEC-RAS results. 

FDS ofAndora Hills & Galloway Washes 
FCD 99-14 
February, 2WI 



e E.5 Hydraulic Calculations 

- 
FDS ofAndora Hills & Galloway Washes 
FCD 99- 14 
February. 2001 



E.5.1 Flow DistributiondHEC-2 Analysistand Hydraulic Analyses to Characterize 

@ Splits/Overflous Which Were Not Mapped. 

The following analyses are in support of the "explanation of water surface higher than the 
endpoints of cross sections" notes accompanying Section 4 of the FEMA Riverine Hydraulic 
Analysis forms for Andora Hills and Galloway Washes. 

a 
FDS ofAndora H~lls & Galloway Washes 
FCD 99- 14 
February, 2001 



DIBBLE & ASSOCIATES 2W East Man Sdrod Road, Ma 401 
hma, M a  B501667ffl 

CONSULTING ENGINEERS 
Td. (6M) 957-1155 
Fax (662) 957-2638 

Ynar 1952 
CIVTLENGMIEERING Tmnsmrtatlon w Alnwrts D m I ~ I l w d C o n V o l  WaterResources w LandDevelo~meni w SuNeylng 

TO: JEFuller I Hydrology & DATE: August 1,2000 

....... 
RE: 

Tempe, AZ 85283 Andora Hills Wash .............. ........................... ................ .- . -. - ......... ... 

ATTENTION: Mr. Brian R. Iserman, P.E. ................................... 

Transmitted herewith are the following items: 
O Plans 
O Reports 
O Details 

O Specifications O Prints O Copy of Letter 
0 Estimate 0 Change Order Shop Drawings 
O Calculations Other 

I Copies I Date I I.D. Number I Descri~tion I 
1 ea. j j Zone A technical appendix OTI' in /j .................... + ............ : ............ ._...._. 3.. . .  ... 

j 
1 i 
+ + ; 

j 

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

These are transmitted as checked below: 

O For Approval O For Review and Comment 
+ For Your Use O For Information Only 
O As Requested O For Use as Guideline Only 
O Returned O Other 

O Approve 
O Disapprove 
O Approve with Comments 

REMARKS: Mr. Brian R. Iserman, P.E., 

If you have any questions or comments concerning this submittal do not hesitate to call. .......................................... ...................................................... .- . -. .. -. ......................... -. ........... ....................... ...... -. .................... .....->.- 

~. ., * ...-. .... .. ..................... i -.I-- :_ ..-..-.-.. ......-.-..*.-.. \-.-.-.--,-...-...." -*-...-..---. -*..--...G-<-.-.a.A+" ....-......... >... 3. :..".-- 
copy: 9924 letter Sincerely, 

DIBBLE & ASSOCIATES 

Frank Edward Brown, P.E. 





Andora Hills Wash, FP & FW Method 4 Imported Plan 02 10/26/00 
Geom: Imported Gwn 02 Flow: Imported Flow 02 

Rwer = Andora Hills Reach = Reach 3 RS = 1.456 

~. ~~ ~. . . 

. . . ~ ~ - 
~ . . .  

~. . ~ ~ . . .  

. 

Statin (It) 
n Horiz. = 100 fl 1 in Vwt. = 2 fl 



Errors Warnings and Notes (Continued) 

Idepth, the calculated water surface came back below critical depth. This indicates that there 
]is mi a valid subcritical answer. m e  program defaulted to critical depth. 

E m  Warnings and Notes 
Warning. I Divided fbw computed for th~s cross-section. 

Warning: lThe energy loss was greater than 1.0 R (0.3 m). between the currentand previous cross 
Isection. Thls may indlcate the need for additional c m s  sectlons 

E r q s  Warnings and Notes 
Warning: 

Weming: 
Warning: 

The energy equation could not be balanced within the specified numbsr of iterations. The 
program used critical depth for the water surface and mntinued on with the calculations. 
Divided flow computed for this cross-sec4ion. 

During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surfam came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critioal depth. 
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Andora Hills Wash-backup-8-1-00@524pm Imported Plan 02 1015100 
Geom: lmported Geom 02 Flow: Imported Flow 02 
River = Andora Hills Reach = Spli 1 RS = 0.232 

; 
9 
$ 

. . ,, . . . . . 

. , . . . . . . . 

Station (ft) 

Andora Hills Wash-backup-8-190@524pm lmported Plan 02 1015K)O 
Geom: lmported Geom 02 Flow: Imported Flow 02 
Rier = Andora Hills Reach = Split 1 RS = 0.185 



Andora Hills Wash-backup-8_1_00@524pm Imported Plan 02 10/5/00 
Geom: Imported Geom 02 Flow. lmpMted flow 02 
Rier = Andora Hills Reach =Split 1 RS = 0.165 

[ ~ a n k  Sta 

station (A) \ 
Andora Hills Wash4ackup-8-1-00@524pm Im 

Geom: Imported Geom 02 flow: Imported Flow 02 
River = Andora Hills Reach = Split 1 RS = 0.146 

. . , ,  

s : : , , *  

. , . , 

. . . .  . 

Station (A) 
in Horiz. = 100 A 1 in Vert. = 5 A 



Andora Hills Wash-backup-8_1_00@524pm Imported Plan 02 10/5/00 
Geom: Imported Geom 0'2 Flow: I+ed Flow 02 

. , . '. ~ .~ 

. . ~ .  . 

Geom: Imported Geom 02 Flow: Imported Flow 02 

. .~ .. . . 
.. .~ .:. 

9900 10000 10100 10200 10300 10453 

Station (ft) 
in Hoii. = 100 fl 1 in Vert. = 5 fl 



Andora Hills Wash-backup-8&1_00@524pm Imported Plan 02 10/5/00 
Geom: lmwrted Geom 02 flow: ImWrted Flow 02 
River = Andora Hills Reach = Split 1 RS = 0.070 

- ?s 
c 
8 m 
b 
iii 

Station (It) 

Andora Hills Wash-backup-8-1-00@524pm lmported Plan 02 10/5/00 
Geom: Imported Geom 02 Flow: Imported Flow 02 
River = Andora Hilk Reach = SplR 1 RS = 0.033 

. ~, . ~, . 
~ . .  . 

9800 9900 lOOW 10100 10200 10300 

Station (fl) I 
in Horiz. = 100 It 1 in Vert. = 5 It 



E.5.1.1 HEC-2 Split 1, River Station 4.832 to 4.796 

- 
FDS of Andora Hills & Galtoway Washes 
FCD 99-14 
February, 2001 



l * * * * * * * r r * * + r + t + r * * * * t t t * * r * * ~ ~ * ~ ~  

* HEC-2 WATER SURFACE PROFILES t 
* 

Verslon 4.6.2; May 1991 

RUN DATE 14JUL00 TIME 11:47:56 * 
******.*****.+t****t*****+***"***********~*** 

14 JULO 0 11:47:56 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; May 1991 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SPLIT FLOW BEING PERFORMED 

TW WEIR BETWEEN 4.832 & 4 796 

TW WEIR BETWEEN 4.796 & 4.770 
WS 5 4.770 4.796 -1 3 
WC 0 2608.68 57 2608 93 2606 
1 

.................................... 

U.S. ARMY CORPS OF ENGINEERS - HYDROUXIIC ENGINEERING CENTER . 
609 SECOND STREET. SUITE D 
DAVIS, CALIFORNI?~'~~ 

I t * X * . * t  

PAGE 1 

THIS RUN EXECUTED 14JUL00 11:47:56 



rl SPLIT FLOW ON GALLOWAY WASH FROM RS 4.832 TO 4.770 
T2 FLOODPLAIN DELINFdTION STUDY OF ANDORA HILLS & GALLOWAY WASHES, FCD 
T3 GALLOWAY WASH SPLIT FLOW, JULY, 2000, JEF, INC. 

J1 ICHECK INQ NINV IDIR STRT METRIC WINS 

2 0.027 

Q WSEL FQ 

1110, 2591.25 



10000 

PAGE 3 

PAGE 4 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOE ACH ?.ROB VOL TWA R-BANK E L N  
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3265 DIVIDED FLOW 

3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9740.8 10153.4 TYPE= 1 TARGET= -9740.800 
ELENCL= 2593.81 ELENCR= 100000.00 

CCHV= ,100 CEHV= ,300 
*SECNO 4.732 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITfCAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9816 2 10078 2 TYPE= 1 TARGET- -9816.220 
ELENCL= 2600.00 ELENCR- 100000.00 

4 732 1.97 2595 82 2595.82 .OO 2596.27 .45 3.73 .OO 2594.00 
1016 0 607.2 408.8 .O 169 5 56.3 .O 1.1 1.2 2596.00 

01 3 58 7.27 .OO ,060 ,040 ,000 ,000 2593.85 9816.22 



3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

4.770 2.83 2600.83 2600.83 

SECNO DEPTH CWSEL CRIWS 
Q Q M B  QCH QROB 
TIME VLOB VCH VROB 
SLOPE XLOHL XLCH XLOBR 

CCW= ,100 CEW= ,300 
'SECNO 4.796 

3265 DIVIDED FLOW 

3280 CROSS SECTION 4.80 EXTENDED 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3265 DIVIDED FLOW 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

4.832 2.24 2607.94 2607.94 
1110.0 104.4 998.3 7.3 

.04 1.68 6.62 2.33 

WSELK EG 
ALOE ACH 
XNL XWCH 
ITRIAL IDC 

1.04 FEET 

Hv HL OLOSS L-BANK ELEV 
AROB VOL TWA R-BANK ELEV 
XNR WTN ELMIN SSTA 
ICONT CORAR TOPWID ENDST 

PAGE 5 



TW WEIR BETWEEN 4.832 & 4.796 

ASQ QCOMP ERPAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
74.49 74.25 .32 74.49 74.25 .32 5 2603.839 2607.935 4.796 4.832 

TW WEIR BETWEEN 4.796 & 4.770 

ASQ QCOMP ERPAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
19.47 19.42 .24 93.95 93.67 .30 5 2600.832 2603.839 4.770 4.796 

..................................... 
HEC-2 WATER SURFACE PROFILES 

PAGE 6 

PAGE 7 

THIS RUN EXECUTED 14JUL00 11:47:56 

Version 4.6.2: May 1991 
..................................... 

NOTE- ASTERISK ( * )  AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

GALLOWAY WASH SPLIT FLOW 

SUMMARY PRINTOUT TABLE 150 

SECNO XLCH ELTW ELLC ELMIN Q CWSEL CRIWS EG 10'KS VCH AREA .01K 

4.694 .OO .OO .OO 2588.98 1016.05 2591.13 2591.13 2591.59 154.77 6.36 233.89 81.67 

4 732 201.99 .OO .OO 2593 85 1016 05 2595.82 2595.82 2596.27 210.64 7.27 225.75 70.01 

4.770 200.24 .OO .OO 2598.00 1016.05 2600.83 260083 2601.38 108.93 7.01 229.33 97.35 

4.796 137.88 .OO .OO 2601 40 1035.51 2603.84 2603.84 2604.38 127.85 7.13 230.82 91.58 



GALWWAY WASH SPLIT FLOW 

SUMMARY PRINTOUT TABLE 1 5 0  

SECNO Q CWSEL DIFWSP DIPWSX DIFKWS TOPWID XLCH 

4.694 1016 .05  2591.13 .OO .OO -.I2 278 .32  .OO 

4.732 1016.05  2595.82 .OO 4 6 9  .OO 218.83 201.99 

4 . 7 7 0  1 0 1 6 . 0 5  2600.83 .OO 5 . 0 1  .OO 217 .26  200.24  

4 . 7 9 6  1 0 3 5 . 5 1  2603 .84  .OO 3 . 0 1  .OO 239.23 137 .88  

4 . 8 3 2  1 1 1 0 . 0 0  2607.94 00  4  1 0  .OO 244.24 1 9 0 . 0 9  

SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTIDN SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 

4 . 6 9 4  PROFILE= 1 CRITICAL DEPTH ASSUMED 

4 . 7 3 2  PROFILE- 1 CRITICAL DEPTH ASSUMED 
4 . 7 3 2  PROFILE= 1 MINIMUM SPECIFIC ENERGY 

4 . 7 7 0  PROFILE= 1 CRITICAL DEPTH ASSUMED 
4 . 7 7 0  PROFILE= 1 MINIMUM SPECIFIC ENERGY 

4 . 7 9 6  PROFILE= 1 CRITICAL DEPTH ASSUMED 
4 . 7 9 6  PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
4 .796  PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 

4 . 8 3 2  PROFILE= 1 CRITICAL DEPTH ASS- 
4.832 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

tr 2 1 6 . r ~  103.5 ,  

PAGE 8 

PAGE 9 



E.5.1.2 HEC-2 Split 2, River Station 4.391 to 4.429 

FDS of Andora Htlls & Galloway Washes 
FCD 99-14 
February, 2001 



l t * * * * * * * * * * * * r + * * r * . * * , * * * . * * l . ~ ~ ~ * .  

* HEC-2 WATER SURFACE PROFILES t 

* Version 4.6.2; ~ a y  1991 " 

RUN DATE 15JDL00 TIME 13:04:33 * 
*.**********+**.***************%**..***t***~ 

X X X X 
XXXXXXX XXXX X 
X X X X 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; ~ a y  1991 
*1*****t*t*t****t**~*~~*.*..*~**.*..* 

SPLIT FLOW BEING PERFORMED 

..*rt.***lt*****t.*.*.****."*"*****.*** 

U.S. ARMY CORPS OF ENGINEERS 
* HYDROLOOIC ENGINEERING CENTER * 

609 SECOND STREET, SUITE D s 

* DAVIS. CALIPORNIA 95616-4687 " 
(916) 756-1104 * 

***-*.r********t*************t 

TW WEIR  BETWEEN^.^^^ & 4.423 
WS 10 4.391 4.429 -1 3 
WC 0 2552.2 32 2552.2 55 2552.4 84 2552.3 110 2554 

PAGE 1 

THIS RUN EXECUTED 15JUL00 13:04:33 

T 1  SPLIT FLOW ON G W O W A Y  WASH FROM RS 4.391 TO RS 4.429 



FLOODPLAIN DELINEATION S T M Y  OF ANDORA HILLS & GALLOWAY WAHES, F D  
GALLOWAY W M H  SPLIT FLOW 2 .  JULY, 2000, JEF, INC. 

ICHECK INQ NINV IDIR STRT WETRIC HVINS WSEL FQ 



GR 2547 10015 .38  2547.07 10017 .27  2547 .27  10017.56 2551.42 10023 .47  2551.54 10027 .83  
1 

153ULOO 1 3 : 0 4 : 3 3  PAGE 3 

PAGE 4 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BRNK E L W  
Q QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XUlBR I T R I U  IDC ICONT CORAR TOPWID SNDST 

'PROF 1 



CCHV= ,100 CEW= ,300 
*SECNO 4.315 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9922.0 10090 .O TYPE. 1 TARGET- 
ELENCL= 2545.00 ELENCRn 9845.00 

4.315 2.55 2540.45 2540.45 2540.50 2541.08 .63 
1110.0 246.9 863.1 .O 58.9 125.7 .O 

.OO 4.19 6.87 .OO ,055 ,040 ,000 
,520408 200. 200. 194. 0 8 0 

CCHV= ,100 CEHV- ,300 
*SECNO 4.353 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9954.0 10062.0 TYPE= 1 TARGET- 
ELENCL= 2555.00 ELENCR= 9954.00 

4.353 2.76 2545.26 2545.26 .OO 2546.12 .87 
1110 0 .O 1110.0 .O .O 148.6 . O  

01 .OO 7.47 .OO .OOO ,040 ,000 
.020292 197. 200. 203. 0 8 0 

CCHV= ,100 CEHV= ,300 
*SECNO 4.391 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9956.0 10038.0 TYPE= 1 TARGET= 
ELENCL= 2555.00 ELENCR= 2555.00 

4.391 3.35 2550.30 2550.30 .OO 2551.55 1.25 
1110.0 .O 1110.0 .O .O 123.7 .O 

.O1 .04 8.97 .OO .055 ,040 ,000 
,018175 200. 199. 196. 2 11 0 

CCHV= ,100 CEHV= .300 
*SECNO 4.429 
7185 MINIMUM SPECIFIC ENERGY 

I 
15JULOO 13:04:33 PAGE 5 

SECNO 
Q 
TIME 
SLOPE 

DEPTH CWSEL CRIWS WSELK ED W HL OLOSS L-BANK ELEV 
QLOB Q a t  QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
VLOB VCH VROB XNL XXCH XNR WTN ELMIN SSTA 
XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3720 CRITICAL DEPTH ASSUMED 

., ..,. L w, *L . yo;. .il .-.I I T  " &.a%. L C I _ T  ..- _. . .... .-.-. 



3470 ENCROACHMENT STATIONS- 9904.0 10039.3 TYPE- 1 TARGET= -9904.000 
ELENCL- 2560.00 ELENCR- 100000.00 

4.429 2.37 2554.67 2554.67 .OO 2555.58 .91 3.77 .03 2555.31 
1110.0 .O 1109.1 .9 .O 144.7 .5 2.0 1.2 2554.05 

.02 .OO 7.66 1.67 ,000 ,040 ,055 ,000 2552.30 9924.57 
,019675 197. 199. 196. 4 19 0 .OO 82.29 10006.86 

CCHV= .I00 CEHV= ,300 
*SECNO 4.467 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9875.0 10098.7 TYPE- 1 TARGET= -9875.000 
ELENCL= 2570.00 ELENCRr 100000.00 

PAGE c 

TW WEIR BETWEEN 4.391 & 4.429 

ASQ QCOMP EP.RAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
.OO .OO .OO .OO .OO .OO 2 2550.301 2554.672 4.391 4.429 

15JULOO 13:04:33 PAGE 7 

* * * * + * + * t . * . * l . l * t * * * * * * * * t *  

HEC-2 WATER SURFACE PROFILES 

THIS RUN EXECVFED 15JULOO 13:04:33 

Version 4.6.2; ~ a y  1991 
***l******.***t.*l.~*"*******.*****.* 

NOTE- ASTERISK I * )  AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

GALLOWAY WASH SPLIT FLOW 

SUMMARY PRINTOUT TABLE 150 



SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EQ 1O.W VCH ARgA .01K 

4.315 .OO .OO .OO 2537.90 1110.00 2540.45 2540.45 2541.08 204.08 6.87 184.63 77.70 

4.353 200.05 .OO .OO 2542.50 1110.00 2545.26 2545.26 2546.12 202.92 7.47 148.64 77.92 

4.391 199.24 .OO .OO 2546 95 1110.00 2550.30 2550.30 2551.55 181.75 8.97 123.80 82.34 

4.429 199.32 .OO .OO 2552 30 1110.00 2554 67 2554.67 2555.58 196.75 7 66 145.25 79.14 

4.467 200 40 .OO .OO 2556.26 1110.00 2559.32 2559.32 256047 165.87 8.72 133.57 86.19 

1 
15JULOO 13:04:33 PAGE 8 

GALLOWAY WASH SPLIT FLOW 

S-Y PRINTOUT TABLE 150 

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

4.315 1110.00 2540.45 .OO 00 -.05 146.95 .O 

4.353 1110 00 2545.26 .OO 4.81 .OO 88.04 200 05 

4.391 1110.00 2550.30 .OO 5.04 .OO 51 19 199 24 

4.429 1110 00 2554.67 .OO 4.37 .OO 82.29 199.32 

4.467 1110.00 2559.32 .OO 4.64 .OO 61.76 200.40 

SUMMARY OF ERRORS ANC SPECIAL NOTES 

CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 

4.315 PROFILE= 1 CRITICAL DEPTH ASSUMED 

4.353 PROFILE* 1 CRITICAL DEPTH ASSUMED 
4.353 PROFILE= 1 MINIMUM SPECIFIC UiERGY 

4.391 PROPILE= 1 CRITICAL DEPTH ASSUMED 
4.391 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

4.429 PROFILE= 1 CRITICAL DEPTH ASSUMED 

PAGE 9 



CAUTION SECNO- 4.429 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 4.467 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 4.467 PROFILE= 1 MINIMUM SPECIFIC ENERGY 



E.5.1.3 HEC-2 Split 3, River Station 2.090 to 2.124 

FDS of Andora Hills & Galloway Washes 
FCD 99-14 
February, 2WI 



~.*..t......r+***+'..,*.~..*.*'...........,,. 

HBC-Z V*mR SURP1ICB PROPII.BS 

+ Versi~l 4 6 2 ,  nay 19% 

RUN Dlll'S ZBOCNIO TINE 11.29.110 .. l...~....f.)l...f................*..*,..... 

SPLIT PlOW BBlNO PRPWUIFD 

SF 

.. f**..t..,...f..**.........~........*. 

U.S. M Y  CORPS OI BNOINBBRS 
M r n O r n I C  BNDIBBBRfrn m,nm 
609 SBmWD STREET. S V I m  D 
DAVIS. CUIPORNI11 95616 4687 

19161 756-1104 
t*........f.f...l.ff................+., 

Pam 1 

THIS RON BXBCVPW 2 6 W O O  11129:OO 

T1 SPLIT PLOW ON aamOIU "ILLS WASH RS I 090 TO 2.12. 
Tl PXODPEAIW DELIUPATIUN SnmY OP IWWW UILLS L WIITDAAY WIWES. PCD 9 9 - U  
TJ W R B  H I W  WASH SPLIT m D N ,  0CII)BEE. 1 0 0 0 .  JBP. 1°C 

PAGE 2 



'PROP I 
0 

..................................... 
WBC 2 mTBP SURFXCB PROSTIES 

Varaion 1 6 1 ,  Nay 1991 ..................................... 

-RII RILLS WLGW SPLIT 

SUaURll PRINIDUT TIBLB 150 

S E W  XLM BLTRD BLLC BUlIU Q CW6EL CKIUS 60 IO'hS V M  .01K 
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PROJECT DATA 
Project Title: Andora Hills Wash 
Project File : Andora.prj 
Run Date and Time: 8/16/2001 9:47:07 AM 

Project in English units 

I Project Description: 
Andora Hills wash with Floodway Revised by JEF per Change Order 3. 

Prepared 
by Dibble & Associates, sub consultant to JE Fuller Hydrology and 
Geomorphology, Inc. 

FLOW DATA 

Flow Title: Imported Flow 02 
Flow File : x:\projects\Agency\FC~~~\~alloway\~~~~~~\Andora.f02 

Flow Data (cfs) 

River Reach 
Andora Hills Reach 5 
Andora Hills Reach 5 

Profile 1 Profile I 
2070 2070 
2260 2260 

Andora Hills 
Andora Hills 
Andora Hills 
Andora Hills 
Andora Hills 
Andora Hills 
Andora Hills 
Andora Hills 
Andora Hills 
Andora Hills 
Andora Hills 
Andora Hills 

Reach 5 
Reach 5 
Reach 4 
Split 1 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 2 
Split 2 
Reach 1 

Flow Data 
Page 1 of 1 



HEC-RAS September 1998 Verslon 2.2 
U.S. Army Corp of Engineers 
Hydrologic Engineering Center 
609 Second Street, Suite D 
Davis, California 95616-4687 

(916) 756-1104 
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X X X X X X X X X  X 
X X X X X X  X X X  
X X X X X X X  XXXX X XXX XXXX XXXXXX XXXX 
X X X X X X X X X 
X X X X X X X  X X X 
X X XXXXXX X X X X  X X X XXXXX 

PROJECT DATA 
Project Title: Galloway Wash 
Project File : galloway.prj 
Run Date and Time: 4/3/02 4:14:40 PM 

Project in English units 

Project Description: 
Floodplain Delineation Study of Andora Hills & Galloway Washes, FCD 
99-14 
Flood Control District of Maricopa County, October, 2000 
JE Fuller Hydrology & Geomorphology, Inc., Tempe Az. 

FLOW DATA 

Flow Title: Galloway Wash 
Flow File : x:\projects\Agency\FCDMC\Galloway\HECRAS\ras with fema 
comments\galloway.f01 

Flow Data (cfs) 

River 
Grapevine 
Galloway 
Galloway 
Galloway 
Galloway 
Galloway 
Galloway 
Galloway 
Galloway 
Galloway 
Galloway 
Galloway 
Galloway 
Galloway 
Galloway 
Galloway 
Galloway 
Galloway 
Galloway 
Galloway 
Galloway 

Reach 
Reach 1 
Reach 8 
Split 1 
Reach 7 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Split 2 
Reach 5 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 3 
Reach 2 
Split 3 
Reach 1 
Reach 1 

Profile 1 
5720 
1110 
175 
935 
1110 
1440 
1595 
1750 
1840 
3440 
216 
3224 
3440 
4410 
5490 
6060 
10800 
6693 
4107 
10800 
13500 

Profile 2 
5720 

FDS of Andora Hills & Galloway Washes 
FCD 99-14 

Flow Data 
Page 1 of 1 



E.5.3: Summary of Manning's 'n' Values, Channel Reach Lengths, Coefficients of 
Contraction and Expansion 
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HEC-RAS September 1998 Version 2.2  
U S .  Army Corp of Engineers 
Hydrologic Engineering Center 

609 Second Street, Suite D 
Davis, California 95616-4687 

(916) 756-1104 

X XXXXXXX XXXX XXXX XX XXXX 
X X X X X X X X X  X 
X X X X X X  X X X  
XXXXXXX XXXX X X X X X X X X  XXXXXX xxxx 
X X X X X X X X X 
X X X X X X X  X X X 
X XXXXXXX XXXX X X X  X x x x x x  

PROJECT DATA 
Project Title: Andora Hills Wash 
Project File : Andora.prj 
Run Date and Time: 8/16/2001 9:47:07 AM 

Project in English units 

Project Description: 
Andora Hills Wash with Floodway Revised by JEF per Change Order 3. 

Prepared 
by Dibble & Associates, sub consultant to JE Fuller Hydrology and 
Geomorphology, Inc. 

SUMMARY OF MANNING'S N VALUES 

River:Andora Hills 

Reach 

Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 

I n s m  
Page 1 of 6 

River Sta. 

.07 .06 

.07 .06 

.07 .06 

.07 .06 

.07 .06 

.07 .06 

.07  .06 
.07 .06 
.07 .06  
.07 .06 

Culvert 
.07 .06 
.07 .06 
.07 .06 
.08 ,065 
.08 .065 
.08 .065 
.08 ,065 
.08 .065 

FDS of Andora Hills & Galloway Washes 
FCD 99-14 



Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 4 
Reach 4 
Spl i t  1 
Spl i t  1 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 

Insumm 
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.08 .065 

.08 .065 

.08 ,065 

.08 ,065 
'08 ,065 
.08 .065 
.08 .065 
.08 ,065 
.08 .065 
.07 .06 
.07 .06 
.07 .06 
.07 .06 
.07 .06 
.07 .06 
.07 .06 
.07 .06 
.07 .06 
.07 .06 
.07 .06 
.07 .06 
.07 .06 
.07 .06 
.07 .06 
.07 .06 
.07 .06 
.07 .06 
.07 .06 
.07 .06 
.07 .06  
.07 .06 
.07 .06  
.07 .06  
.07 .06 
.07 .06 
.07 .06 
.07 .O6 

Culvert 
.07 . 06  
.07 .06 
.07  .06  
.07 .06 
.07 .06 

Culvert 
.07 .06 
.03 .035 
.03 ,035 
.03 ,035 
.03 ,035 

Culvert 
.03 ,035 
.03 ,035 
.03 .035 
.03 .035 
.03 ,035 
.03  ,035 
.07 .06 

FDS of Andora Hills & Galloway Washes 



Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 2 
Reach 2 
Reach 2 
Spl i t  2 
Spl i t  2 
Spl i t  2 
Reach 1 
Reach 1 
Reach 1 

SUMMARY OF REACH LENGTHS 

River: Andora Hil ls  

Reach River Sta.  

Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 

Insumm 
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. a  
Culvert 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07  

.07 

.07 

 eft Channel rr~ght 

230 
150 

330.17 
150 
230 
305 

305.71  
86.13 

55 
8 5 

Culvert 
199.65 

205 
265 

293.8 
290 

286.01  
215 
240 
325 

239.18 
110 
120 
14 0 
185 
195 
230 
210 
259 
300 

240.62 
291.68 
332.78 
308.74 

FDS of Andora H~lls & GaUoway Washes 
FCD 99-14 



Reach 5 
Reach 5 
Reach 4 
Reach 4 
Spl i t  1 
Split 1 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 2 
Reach 2 
Reach 2 
Spl i t  2 
Spl i t  2 
Spl i t  2 
Reach 1 
Reach 1 
Reach 1 

I 
h u m m  
Page 4 of 6 

227.04 
0 

87.38 
0 

62.86 
0 

150.2 
154.2 
232.6 
215 
290 
175 

230.08 
274.86 
197.64 
254.28 
239.52 
252.89 
201.01 
226.84 
45.19 
95.58 

Culvert 
156.36 
125.74 
76.91 
58.13 
81.63 

Culvert 
149.19 
171.43 
220.34 
40.07 
63.09 

Culvert 
206.32 
192.86 

150 
160 
225 

177.56 
75.24 
31.91 

Culvert 
176.06 
403.66 
240.14 
184.82 
270.89 
119.63 
141.71 
215.36 

FDS of Andora Hills & Galloway Washes 



SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
R i v e r :  A n d o r a  H i l l s  

R e a c h  

R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  4 
R e a c h  4 
Spl i t  1 
Sp l i t  1 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 

I R e a c h  3 

Page 5 of 6 L 

R i v e r  S ta .  C o n t r  . E x p a n .  

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

. 3  

. 3  
C u l v e r t  

. 3  

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 
-1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 

FDS of Andora Hills & Galloway Washes 



Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 2 
Reach 2 
Reach 2 
Sp l i t  2 
Sp l i t  2 
Sp l i t  2 
Reach 1 

Reach 1 
Reach 1 

h u m m  
Page 6 of 6 

1 
.1 
.1 
.3 
.3 

Culvert 
.3 
.1 
.1 
.3 
.3 

Culvert 
. 3  
.1 
.1 
.3 
.3 

Culvert 
.3 
.1 
.1 
.1 
.1 
.1 
.3 
.3 

Culvert 
.3 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.I 
.1 
.1 
1 

FDS of Andora HIUS & Galloway Washes 
FCD 99-14 



HEC-RAS ~e~tember-1998 Version 2.2 
U.S. Amy Corp of Engineers 
Hydrologic Engineering Center 

609 Second Street, Sulte D 
Davis, California 95616-4687 

(916) 756-1104 

X X XXXXXX XXXX XXXX XX XXXX 
X X X X X X X X X  X 
X X X X X X  X X X  
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX 
X X X X X X X X X 
X X X X X X X  X X X 
X X XXXXXX XXXX X X X X XXXXX 

PROJECT DATA 
Project Title: Galloway Wash 
Project File ; galloway .prj 
Run Date and Time: 4/3/02 4:14:40 PM 

Project in English units 

Project Description: 
Floodplain Delineation Study of Andora Hills & Galloway Washes, FCD 
99-14 
Flood Control District of Maricopa County, October, 2000 
JE Fuller 
Hydrology & Geomorphology, Inc . , Tempe Az . 
SUMMARY OF MANNING'S N VALUES 

River:Grapevine 

Reach River Sta. nl na n3 

Reach 1 0.210 .055 .045 -055 
Reach 1 0.166 ,055 .045 .055 
Reach 1 0.119 .055 ,045 .055 
Reach 1 0.075 .055 .045 ,055 
Reach 1 0.031 ,055 ,045 ,055 

River:Galloway 

Reach 

Reach 8 
Reach 8 
Reach 8 
Reach 8 
Reach 8 
Reach 8 
Split 1 
split 1 
Split 1 
Reach 7 
Reach 7 
Reach 7 

Insumrn 
Page 1 of 9 

River Sta . 
4.832 
4.796 
4.770 
4.732 
4.694 
4.656 
0.082 
0.033 
0.027 
4.639 
4.618 
4.581 

FDS of Andora Hills & Galloway Washes 
FCD 99-14 



Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Split 2 
Split 2 
Split 2 
Split 2 
Split 2 
Split 2 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 

Insumm 
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.06 .04 

.06 .04 
,055 .04 
,055 .04 
.055 .04 
.055 .04 
,055 .04 
.055 .04 
,055 .04 
.035 .035 
.035 .035 
-055 .035 
-055 .04 
.055 .04 
.055 .04 
.055 ,035 
,055 .035 
,055 .035 
.055 .035 
.035 .04 
.055 .04 
.055 .04 
,055 .04 
.055 .04 
-055 .04 
.055 .04 
,055 .04 
.06 .04 
.06 .04 
.06 .04 

Bridge 
.06 .04 
.06 .04 
.06 .04 
.06 .04 
.06 .04 
.04 .03 

Bridge 
.04 .03 
.06 .04 
.06 .04 
.06 .04 

.055 .035 

.055 .035 

.055 .04 
,055 .04 
,055 .04 
.055 .04 
.055 ,045 
,055 .04 
.055 .04 
.055 .04 
,055 .05 
.055 .045 
.055 ,045 
.055 ,045 
.055 .045 
.055 ,045 
.055 045 
.055 .04 
.055 .04 
.055 .04 
,055 .04 

FDS of Andora Hills & Galloway Washes 
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Reach 5 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Split 3 
Split 3 
Split 3 
Split 3 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

I n s m  
Page 3 of 9 

.055 

.055 

.055 
,055 
.055 
,055 
.055 
,055 
.055 
-055 
,055 
.055 

Culvert 
.055 
.055 
,055 
,055 
.055 
.055 
,055 
,055 
,055 
.055 
,055 
.055 
,055 
.055 
.055 
.05 
.05 
.05 
.05 
.05 
.05 
.05 
.05 
.05 
.05 
-05 
.05 
.05 
.05 
.05 
.05 
.06 
.06 
.06 
.06 
.06 
.06 
.06 
.06 
.06 
.06 
.06 
.06 
.06 
.06 

Bridge 
.06 
.06 
.06 
.06 
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Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

SUMM?+RY OF REACH LENGTHS 

River: Grapevine 

Reach 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

River: Galloway 

Reach 

Reach 8 
Reach 8 
Reach 8 
Reach 8 
Reach 8 
Reach 8 
Split 1 
Split 1 
Split 1 
Reach 7 
Reach 7 
Reach 7 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 

Insumm 
Page 4 of 9 

River Sta. Left Channel Right 

River Sta. 

4.832 
4.796 
4.770 
4.732 
4.694 
4.656 
0.082 
0.033 
0.027 
4.639 
4.618 
4.581 
4.543 
4.505 
4.467 
4.429 
4 . 3 9 1  
4.353 
4.315 
4.277 
4.240 
4.202 
4.164 

Channel Right 

FDS of Andora Hills & Galloway Washes 
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R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
S p l i t  2 
S p l i t  2 
Sp l i t  2 
S p l i t  2 
split 2 
S p l i t  2 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
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B r i d g e  
5 2  
57 

199.35 
196.92 
186.98 

53 
B r i d q e  
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R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
Reach 4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  2 
R e a c h  2 
R e a c h  2 
R e a c h  2 
Split 3 
Split 3 
Split 3 
Split 3 
R e a c h  1 
R e a c h  1 
R e a c h  1 
Reach 1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
Reach 1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 

70 
C u l v e r t  

140.78 
224.42 
146.23 
350.91 
310.31 
218.72 
203.17 
202.69 
63.2 

127.72 

B r i d g e  
75 

I n s m  
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R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 

SUMCRRY OF CONTRACTION AND EXPANSION COEFFICIENTS 
R i v e r :  G r a p e v i n e  

R e a c h  

R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 
R e a c h  1 

R i v e r :  G a l l o w a y  

R e a c h  

R e a c h  8 
R e a c h  8 
R e a c h  8 
R e a c h  8 
R e a c h  8 
R e a c h  8 
S p l i t  1 
Sp l i t  1 
Sp l i t  1 
R e a c h  7 
R e a c h  7 
R e a c h  7 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 

Insumm 
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R i v e r  S t a  C o n t r  . E x p a n .  
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Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Split 2 
Split 2 
Split 2 
Split 2 
Split 2 
Split 2 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 

I n s u m  
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.1 
Bridge 

.1 

.1 

.1 

. 3  

. 3  
Bridge 

. 3  

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.l 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 
Culvert 

.1 

.1 

.1 

.1 

PDS of Andora Hills & Galloway Washes 
FCD 99-14 



Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 4 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 3 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Split 3 
Split 3 
Split 3 
Split 3 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
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E.5.4: HEC-RAS Geometry Data 

FDS of Andora Hills & Galloway Washes 
FCD 99-14 
February, 2201 



HEC-RAS Version 3.0.1 Mar 2001 
U.S. Am y  Corp of Engineers 
Hydrologic Engineering Center 
609 Second Street, Suite D 
Davis, California 95616-4687 

(916) 756-1104 

X X XXXXXX XXXX XXXX XX XXXX 
X X X X X X X X X  X 

X X X  X X X  
X XXXXXXX XXXXXX XXXX 

X X X X X X X X X 
X X X X X X X  X X X 
X X Xxxxxx XXXX X X X  X x x x x x  

PROJECT DATA 
Project Title: Andora Hills Wash 
Project File : Andora.prj 
Run Date and Time: 4/8/02 9 : 3 7 : 5 2  AM 

Project in Engllsh units 

I Project Description: 
nndora Hills Wash with Floodway Revised by JEF per Change Order 3. 

Prepared 
by Dibble & Associates, sub consultant to JE Fuller Hydrology and 
Geomorphology, Inc. 

River Mile stationing based upon River 
Mile 0.00 at the confluence with Cave Creek Wash, which occurs at Cave Creek 
Wash River Mile 32.77. 

Flow rates taken from "Cave Creek Wash above 
Carefree Highway Floodplain Delineation Study", FCD No.95-28, Technical Data 
Notebook, Hydrology, Existing Condition", George V. Sabol Consulting 
Engineers, Inc., March 1997. All flow rates are rounded to the nearest 10 cfs 

Starting water surface elevation using slope-area normal 
depth. The peak flow rate is considered to be non-coincident with Cave Creek 
Wash. 

Manning's n-values taken from Field Reconnaissance Report for Andora 
Hills & Galloway Washes, prepared by JE Fuller, May 2000, FCD No. 99-14, The 
roughness values for Cave Creek Wash, Reach 52, apply to the lower end of Reach 
A4, as noted in the comments for individual cross sections. 

GEOMETRY DATA 

Geometry Title: Imported Geom 02 
Geometry File : x:\projects\Agency\FCDMC\Galloway\~~~~AS\Andora.gOZ 

Reach Connection Table 

River Reach Upstream Boundary Downstream Boundary 

I 
Geometry Data 
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~ndora Hills Reach 5 
Andora Hills Reach 4 
Andora Hills Split 1 
Andora Hills Reach 3 
Andora Hills Reach 2 
Andora Hills split 2 
Andora Hills Reach 1 

Split 1 
Split 1 
Junction 1 
Split 2 
Split 2 
Junction 2 

split 1 
Junction 1 
Junction 1 
Split 2 
Junction 2 
Junction 2 

CROSS SECTION 
REACH: Reach 5 

RIVER: Andora Hills 
RS: 3.023 

INPUT 
Description: Carefree Drive 

Plow change location, HEC-1 C340, Q=2070 cfs. 
Care Free Drive Crossing. 

Beginning of Reach A4. 
Station Elevation Data num= 48 

Sta Elev sta Elev sta Elev Sta Elev Sta Elev 
9880.95 2310 9888.15 2309.45 9889.19 2309.37 9910.93 2307.76 9912.3 2307.69 
9913.32 2307.6 9938.44 2305.59 9940.08 2305.48 9951.48 2304.58 9952.38 2304.51 

99602303.994 9976.14 2302.9 9977.24 2302.86 9987.28 2302.47 9989.22 2302.43 
9992.61 2302.2910000.16 2302.410001.23 2302.4410003.01 2302.4210003.43 2302.39 
10005.14 2302.4810025.05 2303.410025.47 2303.4310026.42 2303.4710037.55 2303.87 
10038.71 2303.9210038.78 2303.910057.45 2304.5210059.22 2304.6310060.02 2304.63 
10072.89 2304.9610084.79 2305.610089.61 2305.67 10092.7 2305.7810095.24 2305.84 
10130.66 2306.510139.28 2306.510141.24 2306.6110160.16 2307.2610171.66 2308.01 
10172.63 2308.0310178.06 2308.110191.19 2308.6710192.46 2308.6510198.03 2308.87 
10209.34 2309.3210215.38 2310.2 10220.3 2310.48 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9880.95 .07 9960 .0610038.78 .07 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
996010038.78 230 254.2 290 .1 .3 

CROSS SECTION 
REACH: Reach 5 

RIVER: Andora Hills 
RS: 2.974 

INPUT 
Description: 
Station Elevation Data num= 3 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9877.32 2306 9892.72 2305.02 9897.84 2304.67 9899.74 2304.46 9926.68 2298.46 
9929.45 2297.8 9930.97 2298.06 9940.37 2299.9 9955.01 2300.32 9981.06 2300.96 
9998.05 2299.4 10000 2298.9910005.52 2299.2610022.07 2299.710025.07 2300.23 
10028.93 2301.210046.01 2309.48 10049 2310.7810049.26 2310.7710050.53 2310.77 
10075.08 2310.510106.36 2310.2910108.94 2310.2210116.91 2310.1710120.19 2310.17 
10127.54 2313.710128.78 2314.0910130.58 2314.1910144.73 231510164.31 2315.98 
10165.94 231610186.35 2316.8610186.97 2316.9110192.28 2317.2510206.93 2317.94 
10207.78 231810208.74 2318 

Manning's n Values nun= 3 
Sta n Val sta n Val Sta nVal 

9877.32 .07 9981.06 .0610028.93 .07 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9981.0610028.93 150 161.92 170 .1 .3 

CROSS SECTION RIVER: Andora Hllls 
REACH: Reach 5 RS: 2.944 

Geometry Data 
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INPIJT 
Description: 
Station Elevation Data num= 28 

Sta Elev Sta Elev ~ t a  Elev Sta Elev Sta Elev 
9869.69 2306 9871.6 2305.43 9871.98 2305.38 9872.33 2305.43 9873.68 2305.14 
9895.3 2302.8 9907.54 2302.32 9908.82 2302.24 9910.7 2302.11 9920.25 2301.44 
9941.34 2299.4 9943.28 2299.1 9945.82 2298.8 9965.31 2295.65 9968.69 2296.12 
9972.62 2296.7 9984.99 2297.2 9991.4 2297.15 9996.74 2295.7310000.67 2295.28 
10009.53 2296.710011.09 2296.7610016.58 2296.4210017.23 2296.3710022.54 2297.99 
10036.27 2302.110043.04 2302.3210045.54 2302.42 

Manning's n Values num= 3 
Sta n Val Sta n Val ~ t a  n Val 

9869.69 .07 9991.4 .0610009 -53 .07 

I Bank Sta: Left Right Lengths: Left Channel Right 
9991.410009.53 330.17 330.17 320 

Coeff Contr. Expan. 
.I .3 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 5 RS: 2.881 

INPUT 
Description: 
Station Elevation Data num= 3 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9922.56 2304 9943.56 2298.2 9954.03 2295.69 9962.87 2293.97 9971.79 2293.5 
9988.2 2292.1 9989.252292.013 9996.9 2291.3810000.17 2291.0910010.42 2292.4 

10011.95 2292.6410013.32 2292.9 100162293.23910022.662294.08210026.28 2294.54 
10031.93 2294.5910035.72 2294.75 10047.7 2295.310049.68 2295.3 10062.1 2295.05 
10071.6 2295.9910071.78 2296.0110072.14 2296.0210073.03 229610089.15 2296.53 
10094.71 2296.5310103.28 2296.3610110.77 2296.3710121.76 229710121.96 2297.04 
10141.56 2298.3610157.64 2299.9710157.88 2299.9910158.52 2300.110158.75 2300.07 
10177.4 2301.8610178.62 2302 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9922.56 .07 9971.79 .06 10016 .07 

Bank Sta: Left Right Lengths: Left Channel Right 
9971.79 10016 150 136.43 120 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 5 RS: 2.855 

INPUT 
Description: 
Station Elevation Data num= 45 

Sta Elgv Sta Elev ~ t a  Elev Sta Elev Sta Elev 
9837.56 2305.1 9844.07 2304.95 9846.79 2304.89 9850.87 2304.7 9854.1 2304.62 
9855.13 2304.4 9862.34 2302.77 9874.36 2300.34 9878.58 2299.99 9889.18 2298.7 
9914.82 2295 9918.48 2294.38 9928.16 2293.68 9936.37 2292.98 9937.27 2292.97 
9955.27 2292.2 9958.67 2292.12 9958.952292.077 9970.87 2290.25 9972.53 2289.99 
9975.74 2290.08 9987.84 2290.3 9992.47 2290.2210001.57 2290.110010.54 2290.74 
10013.35 2290.9210021.07 2291.510031.35 2292.1710033.952292.29210041.96 2292.67 
10068.02 2294.59 10071.2 229510074.93 2295.910079.08 2296.1110099.32 2298.69 
10116.91 2298.94 10117.3 2298.910118.83 2299.210124.01 2300.0410127.36 2300.63 
10136.02 2300.810147.11 2300.6410155.26 2300.410155.99 2300.410162 43 2300.62 

Coeff Contr. Expan. 
.1 .3 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9837.56 .07 9958.95 .0610031.35 .07 

Geometry Data FDS of AndoraHills & Galloway Washes 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9958.9510031.35 230 224.24 224.24 .1 .3 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 5 RS: 2.813 

INPUT 
Description: 
Station Elevation Data num= 40 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9891.87 2299.3 9900.58 2299.09 9908.18 2298.85 9913.56 2297.23 9932.98 2294.56 
9939.49 2294.6 9944.89 2294.47 9958.67 2294.23 9964 2292.92 9971.03 2290.75 
9983.85 2287.8 9985.86 2287.38 9990.39 2286.77 9998.99 2286.0310001.59 2285.82 
10011.17 2286.810024.06 2287.91 10036.6 2289.2910038.37 2289.1510053.01 2293.09 
10066.77 2296.410073.56 2297.9410086.18 2300.5310094.97 2301.9510099.04 2302.81 
10105.15 2303.610108.45 2303.6710110.06 2303.7310112.85 2303.7910131.78 2304.14 
10140.91 2305.710148.83 2306.0610154.22 2306.2110155.59 2306.3 10158.7 2306.44 
10168.21 2307.110185.97 2308.0410201.92 2309.1710204.54 2309.210216.39 2310 

Manning's n Values num= 3 
Sta n Val sta n Val Sta n Val 

9891.87 .07 9983.85 .0610024.06 .07 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9983.8510024.06 305 313.37 330 .I .3 

CROSS SECTION 
REACH: Reach 5 

RIVER: Andora Hills 
RS: 2.754 

INPUT 
Description: 
Station Elevation Data num= 26 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9896.33 2291.9 9899.46 2291.82 9902.71 2291.67 9925.92 2288.76 9944.43 2286.23 
9947.3 2286 9976.27 2284.18 9980.52 2283.93 9982.59 2283.62 10000 2280.7 

10012.71 2284.310016.12 2285.510017.34 2285.6910036.68 2290.9310037.82 2291.1 
10042.95 2292.310056.26 2295.210060.03 2295.9910066.59 2296.87 10070.7 2297.52 

Manning's n Values num= 3 
Sta n Val Sta n Val ~ t a  n Val 

9896.33 .07 9982.59 .0610012.71 .07 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9982.5910012.71 305.71 305.71 305.71 .1 .3 

CROSS SECTION 
REACH: Reach 5 

RIVER: W o r a  Hills 
RS: 2.696 

INPUT 
Description: 
Station Elevation Data num= 32 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
9893.51 2284.8 9893.88 2284.77 9903.28 2284.45 9903.44 2284.45 9912.72 2283.91 
9913.23 2283.9 9922.84 2283.34 9923.1 2283.33 9925.41 2283.23 9930.75 2282.8 
9931.81 2282.7 9934.34 2282.49 9936.58 2282.34 9938.14 2282.25 9940.61 2282.3 
9941.56 2282.3 9947.89 2282.41 9952.22 2282.51 9965.32 2282.28 9966.02 2282.28 
9966.69 2282.2 9971.72 2280.93 9992.02 2278.38 9992.13 2278.3610002.26 2276.84 

100072278.38410011.35 2279.810036.09 2289.8210039.34 2290 6410040.29 2290.7 
10043.64 2290.7810059.99 2291.2 

Manning's n Values 

Geometry Data 
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Sta n Val Sta n Val Sta n Val 
9893.51 .09 9992.13 .06 10007 .07 

Coef f Contr. ~xpan. 
.I .3 

Bank Sta: Left Right Lengths: Left Channel Right 
9992.13 10007 86.13 86.13 86.13 

CROSS SECTION RIVER: Andora Hllls 
REACH: Reach 5 RS: 2.679 

INPUT 
Description: Terrace Estates Circle, upstream of 2-10' by 3' CBC. Culvert 

routine cross section 4. 
Station Elevation Data num= 4 6 

Sta Elev Sta Elev Sta Elev Sta  lev sta Elev 
9834.18 2286 9835.67 2285.91 9840.2 2285.81 9842.42 2285.68 9848.88 2285.36 
9851.3 2285.3 9853.78 2285.16 9859.72 2284.93 9872.95 2284.85 9875.48 2284.79 
9876.7 2284.8 9878.99 2284.69 9897.55 2284.48 9908.21 2285.19 9931.13 2281.55 
9933.21 2281.3 9938.98 2281.2 9951 2281.08 9953.46 2281.04 9955.05 2280.95 

9975 2280.2 9978.87 2279.5 9985.05 2278.47 9993.09 2277.17 9998.8 2276.29 
100122278.44810019.66 2279.710024.97 2280.710033.82 2281.0110049.36 2281.92 

10056.85 2280.8110059.91 2279.910066.97 2281.04 10073.5 2281.7810075.97 2283.63 
10083.27 2282.810086.88 2285.410090.57 2286.5810111.39 2286.08 10178.4 2288.37 
10180.87 2288.5710198.21 2288.510204.85 2288.5710218.88 2288.5210219.49 2288.65 
10225.7 2290 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9834.18 .07 9985.05 .06 10012 .07 

Bank Sta: Left Right Lengths: Left Channel Right 
9985.05 10012 55 51.94 51.94 

Coeff Contr. Expan. 
.3 .5 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 5 RS: 2.67 

INPUT 
Description: Terrace Estates Circle 

upstream of 2-10' by 3' CBC. Culvert 
routine cross section 3 .Ground profile modified from station 
9962.07 to 10029.57, data input from survey and photographs. 

Station Elevation Data num= 41 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9887.31 2284.3 9895.59 2283.47 9897.83 2283.27 9909.02 2282.14 9923.02 2280.72 
9925.19 2280.7 9925.66 2280.69 9936.15 2280.56 9946.13 2280.41 9956.8 2280.19 
9957.53 2280.2 9962.07 2280.1 9991 2278.97 9991 2274.45 10013 2274.45 

10013 2279.0110029.57 2279.610038.64 2279.4810042.82 2279.1610047.33 2278.7 
10047.73 2278.7210056.41 2278.710056.77 2278.7810057.49 2279.110058.63 2280 
10065.02 2285.110083.68 2286.810085.81 2286.8610093.16 2287.0610109.93 2286.62 
10143.44 2287.7510152.05 2288.4 10166.8 2288.3910170.66 2288.38 10179.9 2288.3 
10181.94 2288.3610196.32 2288.410199.94 2288.5410202.72 2288.9510211.59 2290.23 
10211.88 2290.2 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9887.31 .07 9991 .06 10013 .07 

Bank Sta: Left Right Lengths: Left Channel Right 
9991 10013 85 80.25 80 

Coeff Contr. Expan. 
.3 .5 

CULVERT 
REACH: Reach 5 

RIVER: Andora Mllls 
RS: 2.662 

Geometry Data FDS of Andora Hills & Galioway Washes 
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INPUT 
Description: 
Distance from Upstream XS = 26 
DeckIRoadway Width - - 4 1 
Weir Coefficient - - 2.6 
Upstream Deck/Roadway Coordinates 

nums 9 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
9876 2284 9920 2280.61 9971 2279.53 
9990 2278.62 9990 2281.72 10017 2281.56 
10017 2278.46 10063 2280.2 10136 2284.28 

upstream Bridge Cross Section Data 
Station Elevation Data num= 41 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9887.31 2284.3 9895.59 2283.47 9897.83 2283.27 9909.02 2282.14 9923.02 2280.72 
9925.19 2280.7 9925.66 2280.69 9936.15 2280.56 9946.13 2280.41 9956.8 2280.19 
9957.53 2280.2 9962.07 2280.1 9991 2278.97 9991 2274.45 10013 2274.45 
10013 2279.0110029.57 2279.610038.64 2279.4810042.82 2279.1610047.33 2278.7 

10047.73 2278.7210056.41 2278.710056.77 2278.7810057.49 2279.110058.63 2280 
10065.02 2285.110083.68 2286.810085.81 2286.8610093.16 2287.0610109.93 2286.62 
10143.44 2287.7510152.05 2288.4 10166.8 2288.3910170.66 2288.38 10179.9 2288.3 
10181.94 2288.3610196.32 2288.410199.94 2288.5410202.72 2288.9510211.59 2290.23 
10211.88 2290.2 

I 
Manning ' s n Values nun= 3 

Sta nVal Sta n Val Sta n Val 
9887.31 .07 9991 .06 10013 .07 

Bank Sta: Left Right Coeff Contr. Expan. 
9991 10013 .3 .5 

Downstream Deck/Roadway Coordinates 
nun= 9 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
9876 2284 9920 2280.61 9971 2279.53 
9990 2278.62 9990 2281.72 10017 2281.56 
10017 2278.46 10063 2280.2 10136 2284.28 

Downstream Bridge Cross Sectlon Data 
Station Elevation Data num= 19 

Sta Elev Sta Elev Sta Elev Sta Elev ~ t a  Elev 
9890.99 2284.1 9895.6 2283.92 9923.92 2282.03 9932.67 2281.47 9941.15 2280.06 

99932278.814 9993 2274.27 10014 2274.27 10014 2278.6410076.73 2279.11 
10080.92 2279.410096.38 2280.5910100.38 2280.8510118.72 2282.3710131.42 2283.42 
10132.47 2283.610135.59 2283.74 10137.6 2283.7310139.75 2283.61 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9890.99 .07 9993 .06 10014 .07 

Bank Sta: Left Right Coeff Contr. Expan. 
9993 10014 . 3  -5 

Upstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Downstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins = 2281.56 
Energy head used in spillway design - - 
Splllway height used in design = 
Weir crest shape = Broad Crested 

I Number of Culverts = 1 

I Geometry Data 
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Culvert Name Shape Rise Span 
Culvert #1 BOX 3 10 
FHWA Chart # 9 - flared wingwalls and Inlet top edge bevel 
FHWA Scale # 2 - Wingwall flared 18 to 33.7 deg.; inlet top edge bevel=0.083D 
Solution Criteria = Highest U.S. EG 
Culvert Upstnn Dist Length n Value Entrance Loss Coef Exit Loss Coef 

2 75 .012 .5 1 
Number of Barrels = 2 
Upstream Elevation = 2274.45 
Centerline Stations 

Sta. Sta. 
9996 10008 

Downstream Elevation = 2274.27 
Centerline Stations 

Sta. Sta. 
9998 10009 

CROSS SECTION 
REACH: Reach 5 

RIVER: Andora Hills 
RS: 2.654 

INPUT 
Description: Terrace Estates Circle 

downstream of 2-10' by 3' CBC. Culvert 
routine cross sectlon 2.Ground profile modified from station 
9941.15 to 10076.73, data input from survey and photographs. 

Station Elevation Data num= 19 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9890.99 2284.1 9895.6 2283.92 9923.92 2282.03 9932.67 2281.47 9941.15 2280.06 
99932278.814 9993 2274.27 10014 2274.27 10014 2278.6410076.73 2279.11 

10080.92 2279.410096.38 2280.5910100.38 2280.8510118.72 2282.3710131.42 2283.42 
10132.47 2283.610135.59 2283.74 10137.6 2283.7310139.75 2283.61 

Manning's n Values num= 3 
Sta n Val Sta n Val sea n Val 

9890.99 .07 9993 .06 10014 .07 

Bank Sta: Left Right Lengths: Left Channel Right 
9993 10014 199.65 199.65 199.65 

Coeff Contr. Expan. 
.3 .5 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 5 RS: 2.617 

INPUT 
Description: Terrace Estates Circle, downstream of 2-10' by 3' CBC. Culvert 

routine cross section 1. 
Flow change location, HEC-1 C350, Q=2260 

cfs. 
Station Elevation Data num= 3 1 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
9840.22 2279.6 9841.16 2279.52 9851.68 2279.16 9860.88 2277.76 9864.24 2277.59 
9878.7 2276.9 9888.82 2276.63 9910.68 2276.19 9915.36 2276.06 9924.78 2274.88 
9927.69 2274.5 9928.13 2274.38 9937.912272.582 9945.05 2271.27 9948.97 2271.66 
9957.57 2272.33 9958.55 2272.5 9966.27 2272.34 9975.85 2271.05 9979.27 2270.69 
9981.95 2271.14 9989.11 2271.6 10000 2270.3910003.91 2270.8910019.53 2274.57 
10023.95 2275.5510026.16 2276.110027.27 2276 2910046.05 2280.9210053.04 2280.93 
10061.91 2280.92 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta nVal 

9840.22 .07 9937.91 .06 9958.55 .07 

Geometry Data 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9937.91 9958.55 205 211.68 215 .1 .3 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 5 RS: 2.576 

INPW 
Description: Piedra Grande Drive 

End of Reach A4. 
Station Elevation Data num= 29 

Sta Elev Sta Elev ~ t a  Elev Sta Elev Sta Elev 
9874.29 2278 9878.74 2277.4 9882.21 2277.34 9891.86 2275.91 9895.72 2275.46 
9899.61 2275.1 9915.21 2273.6 9918.82 2273.27 9936.07 2271.88 9941.33 2271.1 
9954.98 2269.6 9966.49 2268.51 9969.04 2268.41 9971.57 2268.49 9985.2 2268.82 
9994.16 2267.7 9998.03 2268.310005.61 2268.06 10010.2 2267.6910015.14 2268.23 
10021.41 2268.610027.35 2270.43 10039.1 2274.3610068.34 2274.210071.67 2274.22 

10076 2274.310077.06 2274.3310079.48 2274.3310111.28 2274 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9874.29 .07 9985.2 .0610021.41 .07 

Bank Sta: Left Right Lengths: Left Channel Right 
9985.210021.41 265 253.35 250 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 5 RS: 2.529 

INPUT 
Description: Beginning of Reach A3 
Station Elevation Data num= 16 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9946.02 2274.2 9946.51 2274.25 9949.24 2272.98 9968.64 2268.93 9984.912264.753 
9996.65 2261.74 9998.02 2261.810001.07 2261.8410002.49 2261.7710006.01 2262.24 
10009.98 2262.6410026.04 2264.710029.05 2264.3710055.91 2269.2210057.92 2269.51 
10060.27 2270 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9946.02 .08 9984.91 .06510026.04 .08 

Bank Sta: Left Right Lengths: Left Channel Right 
9984.9110026.04 293.8 293.8 293.8 

Coeff Contr. Expan. 
.1 .3 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 5 

RIVER: Andora Hills 
RS: 2.473 

INPUT 
Description: 
Station Elevation Data num= 19 

Sta Elev Sta Elev ~ t a  Elev Sta Elev Sta Elev 
9879.94 2273.2 9887.7 2272.78 9900.09 2269.9 9925.74 2263.61 9943.06 2258.81 
9953.97 2256.7 9955.02 2256.53 9963.05 2259.88 9963.18 2259.9 9979.12 2260.19 
9987.81 2259.2 9989.41 2259.0210000.38 2257.8710004.65 2258.6310012.67 2260.01 
10056.66 2270.510059.86 2271.1810060.16 2271.210061.33 2271.1 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9879.94 .08 9979.12 .06510012.67 .08 

Bank Sta: Left Right Lengths: Left Channel Right 
9979.1210012.67 290 286.65 286.65 

Geometry Data 
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RIVER: Andora Hills 
RS: 2.419 

CROSS SECTION 
REACH: Reach 5 

INPUT 
Description: 
Station Elevation Data nun= 3 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9887.47 2269.3  9890.2 2269.31 9900.44 2267.84 9905.29 2267.24 9911.37 2266.55 
9918.89 2265.7 9927.19 2265.03 9929.2 2264.8 9935.67 2264.6 9938.95 2264.12 
9939.44 2264 9944.69 2263.39 9951.43 2262.4 9953.43 2262.1 9959.01 2261.63 
9961.08 2261.4  9962.3  2261.18 9969.43 2259.37 9983.51 2255.76 9990.77 2254.66 
9999.58 2253,310002.45 2253.8810010.82 2254.610012.77 2254.410026.18 2255.21 
10040.4 2256.110042.16 2256.3610055.38 2257.8410057.33 2257.8510072.23 2257.74 

10125.19 2258.910155.78 2260.110164.98 2260.5610167.54 2260.7710188.44 2263.98 
10201.59 2265.7  10219.3 2266.3810219.49 2266.39 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9887.47 .08  9983.51 ,065 10040.4 .08 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. axpan. 
9983.51 10040.4  286 .01  286 .01  286.01 .1 . 3  

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 5 RS: 2.364 

INPUT 
Description: 
Station Elevation Data nun= 20 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9911.73 2264 9925.89 2260.11 9925.99 2260.09 9951.38 2253.15 9957.92 2252.42 
9983.04 2251 9984.95 2251.05 9985.35 2251.07 9989.29 2250.810000.08 2250.29 

10005.17 2250.710010.46 2251.7610015.74 2252.38 10016.3 2252.3910026.46 2253.05 
10028.9 2253.110034.03 2254.410040.87 2256.2610048.25 2256.68 10058.5  2258 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9911.73 .08  9951.38 .06510026.46 .O 8 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9951.3810026.46 215 211.87 150  .1 . 3  

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 5 RS: 2.324 

INPUT 
Description: 
Station Elevation Data nun= 3 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9912.08 2257.9  9913.43 2257.93 9922.35 2256.89 9928.06 2255.42 9940.68 2251.91 
9958.39 2249.6  9964.83 2249.37 9976.93 2248.73 9992.45 2247.67 10000.4 2246.79 

10002.03 2246.910005.64 2247.6910011.04 2248.5710023.41 2249.6210023.78 2249.64 
10023.86 2249.710024.02 2249.7210030.13 2251.7910035.98 2253.3110037.39 2253.64 
10039.94 2253.110048.52 2250.6310057.52 2250.810068.92 2251.4810071.33 2251.53 
10090.29 2252.310105.55 2252.2310120.88 2252.6610138.18 2253.0510148.51 2253.27 
10156.34 2253.610159.43 2254.2810167.44 2257.21 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9912.08 .08 9964.83 .06510023.41 .08  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 

I Geometry Data 
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CROSS SECTION 
REACH: Reach 5 

RIVER: Andora Hills 
RS: 2.28 

INPUT 
Description: 
Station Elevation Data num= 22 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9937.8 2251.1 9940.24 2251.06 9951.52 2249.52 9962.65 2247.9 9971.12 2247.02 
9987.69 2244.2 9989.57 2243.68 10000 2241.4810011.81 2244.1710016.64 2245.27 

10018.21 2245.710018.41 2245.710020.36 2246.5610037.14 2253.0410039.79 2254.96 
10042.15 2255.0310044.01 2255.110052.51 2255.5110073.12 2256.8310079.87 2257.07 
10091.3 2257.0810091.66 2257.1 

Coeff Contr. Expan. 
.1 .3 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9937.8 .08 9987.69 .06510011.81 .08 

Bank Sta: Left Right Lengths: Left Channel Right 
9987.6910011.81 325 322.29 320 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 5 RS: 2.219 

INPUT 
Description: 
Station Elevation Data num= 4 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9836.46 2242 9845.25 2242.61 9847.79 2242.71 9852.14 2242.85 9871.79 2243.3 
9908.39 2243.9 9912.86 2243.7 9913.2 2243.69 9927.31 2238.04 9936.34 2236.11 
9942.65 2237.5 9945.39 2237.96 9950.37 2238.1 9955.94 2238.37 9960.1 2238.11 
9964.84 2237.7 9981.7 2237.62 9984.02 2237.55 9987.02 2237.81 9990.59 2237.68 
9992.69 2236.910001.32 2234.9710006.09 2234.55 10017.6 2234.4310026.17 2234.53 
10028.22 2234.710032.22 2236.34 100352237.46210039.48 2239.2710051.84 2239.94 
10053.96 2240.0410054.35 224010054.56 2240.0410067.74 2240.17 10077.1 2239.09 
10090.93 2239.9810108.63 2243.310116.47 2243.7110118.79 2244.2510128.86 2245.51 
10140.59 2248.4710144.89 224910149.16 2252.2210157.86 2252.7310168.24 2254.01 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9836.46 .08 9990.59 ,065 10035 .08 

Bank Sta: Left Right Lengths: Left Channel Right 
9990.59 10035 239.18 239.18 239.18 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 5 RS: 2.174 

INPUT 
Description: 
Station Elevation Data num= 17 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9914.14 2240 9915.08 2239.97 9916.38 2239.92 9916.77 2239.86 9917.6 2239.78 
9960.75 2235.3 9962.85 2234.99 9980 2232.55 9983.7 2232.22 9987.61 2232.03 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9914.14 .08 9962.85 .065 10013 .08 

Bank Sta: Left Right Lengths: Left Channel Right 

Geometry Data 
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CROSS SECTION 
REAM: Reach 5 

RIVER: Andora Hills 
RS: 2.153 

INPUT 
Description: 
Station Elevation Data num= 29 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9896.24 2239.3 9909.49 2238.22 9920.36 2235.44 9920.91 2235.29 9921.44 2234.97 
9922.72 2234.9 9932.46 2232.86 9934.7 2232.69 9953.81 2231.88 9956.46 2231.88 
9959.88 2232.4 9972.67 2233.37 9975.55 2233.3 9981.53 2233.65 99932230.552 
9996.19 2229.69 10000 2228.410002.11 2228.6710011.47 2229.2210017.47 2229.81 
10021.04 2230.18 10034.9 2230.910064.57 2236.0110065.16 2236.1610069.97 2236.5 
10072.44 2236.9310076.27 2237.310080.15 2237.14 10086.7 2236.8 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9896.24 .08 9993 .06510021.04 .08 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
999310021.04 120 157.09 140 .1 .3 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 5 RS: 2.124 

INPUT 
Description: Cross section alignments adjusted from station 9749.4 to station 

9842.5. Data were recoded from the top0 manually by JEF. 
Station Elevation Data num= 52 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9749.4 2234.2 9759.1 2232 9776.6 2228 9782.6 2226.4 9787.8 2228 
9803.4 2230 9820 2232 9830.2 2236 9832.6 2236.6 9835.6 2236 
9842.5 2234.7 9856.1 2235.97 9856.64 2236.08 9860.99 2236.28 9864.07 2235.5 
9867 2234.8 9868.99 2235.02 9881.71 2229.44 9882.49 2229.25 9890.86 2229.14 

9897.21 2228.6 9899.21 2228.36 9917.57 2233.14 9917.96 2233.2 9919.8 2234.06 
9928.78 2237.8 9930.72 2238.46 9934.9 2236.88 9936.99 2236.65 9946.64 2227.56 
9955.38 2235.4 9955.88 2235.55 9967.33 2236.53 9967.38 2236.52 9967.44 2236.5 
9968.5 2236 9988.36 2226.6 9994.05 2225.23 10000 2223.7610003.992226.425 

10006.14 2227.8610017.98 223610021.83 2237.5110024.61 2238.1610025.08 2238.17 
10025.42 2238.210045.27 2238.210045.97 2238.3510046.88 2238.5110055.81 2238.82 
10060.61 2239.210066.47 2239.4 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9749.4 .08 9988.36 .06510003.99 .08 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9988.3610003.99 140 174.96 185 .1 .3 

CROSS SECTION RIVER: Andora Hills 
REACHr Reach 5 RS: 2.090 

INPUT 
Description: 
Station Elevation Data num= 32 

~ t a  Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9945.96 2234.8 9950.33 2234.69 9974.94 2226.3 9977.91 2225.16 9978.92 2224.73 

99902220.089 10000 2215.9 100052220.43810009.62 2224.6310012.73 2227.16 
10015.32 2228.3910029.47 2231.4710030.15 2231.6 10031.8 2231.2810036.33 2229.64 
10045.68 2228.0110047.36 2227.1810047.61 2227.210048.21 2227.1210049.36 2226.9 
10064.06 2221.7910071.96 2219.5810077.17 2218.910081.07 2219.6710087.96 2222.59 
10118.59 2227.0210133.63 2229.610137.36 2230.510159.35 2233.97 10169.9 2235.5 

Geometry Data 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9945.96 .08 9990 .065 10005 .08 

Bank Sta: Left Right Lengths: Left Channel Right Coeff contr. Expan. 
9990 10005 185 181.33 155 .1 .3 

CROSS SECTION 
REACH: Reach 5 

RIVER: Andora Hills 
RS: 2.056 

INPUT 
Description: 
Station Elevation Data nums 2 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9921.39 2219.5 9962.68 2211.41 9977.47 2207.84 9995.57 2203.77 10000 2202.43 

10001.33 2202.510003.38 2202.5410017.68 2203.6110026.85 2209.710033.32 2213.1 
10038.4 2215.810043.01 2218.6110075.15 2226.6710080.87 2227.9810083.92 2228.37 
10099.95 2229.510106.39 2229.910120.62 2231.7710127.07 2232.2 10136.6 2232.82 
10150.69 223410157.89 2235.2510162.61 2235.8510166.65 2236.24 10175.3 2236.79 
10178.3 223710182.34 2236.8510188.55 2236.49 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9921.39 .08 9977.47 .06510026.85 .08 

I Bank Sta: Left Right Lengths: Left Channel Right 
9977.4710026.85 195 199.73 205 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 5 R S :  2.019 

INPUT 
Description. Q=2500, Interpolated Discharge 
station Elevation Data num= 16 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9889.64 2230.7 9890.62 2230.38 9892.76 2229.78 9906.56 2225.44 9927.24 2218.43 
9973.98 2201.2 9977.72 2200.99 9984.02 2200.59 9984.25 2200.57 9997.52 2199.09 
10000.31 2198.910008.66 2200.2310028.76 2203.2310041.52 2205.0810059.06 2207.67 
10070.28 2211.3 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9889.64 .08 9973.98 .06510008.66 .08 

Bank Sta: Left Right Lengths: Left Channel Right 
9973.9810008.66 230 225.16 230 

Coef f Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 5 

RIVER: Andora Hills 
RS: 1.976 

INPUT 
Description: End of Reach A3 
Station Elevation Data num= 17 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9893.19 2219.7 9940.09 2210.19 9948.17 2209.05 9958.33 2204.73 9968.96 2200.25 
9980.78 2195.3 9984.94 2194.8210000.43 2193.1810010.912195.324 10019.3 2197.04 

10024.46 2198.2110034.95 220010051.12 2202.7110064.92 2204.8310105.53 2209.68 
10115.15 2210.8710138.94 2214.7 

Manning's n Values num= 3 

I Sta n Val Sta n Val Sta n Val 

I Geometry Data 
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Bank Sta: Left Right Lengths: Left Channel Right 
9980.7810010.91 210 215.18 220 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 5 RS: 1.935 

INPUT 
Description: Beginning of Reach A4 
Cross section data for this cross section 

were coded in manually from top0 map due to re-alignment of cross 
section by JEF. 

Station Elevation Data num= 11 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9957 2197.4 9970 2196 9983.6 2192 9998.4 2190 10000 2189.7 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9957 .07 9983.6 .06 10013.2 .07 

Bank Sta: Left Right Lengths: Left Channel Right 
9983.6 10013.2 259 251.44 217 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 5 

RIVER: Andora Hills 
RS: 1.888 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9910.48 2198.5 9934.43 
9974.18 2190.8 9978.78 

100092188.15110015.49 
10077.04 2191.5410088.47 
10148.29 2194.0210152.59 
10193.94 2198.4310214.09 
10227.25 2198.910227.73 

num= 33 
Elev Sta 

2198.78 9937.44 
2189.61 9983.41 
2189.310020.35 
2191.410112.66 
2194.510159.42 
2198.810217.46 
219910245.22 

Elev Sta Elev Sta Elev 
2198.79 9943.54 2198.58 9948.85 2198.34 
2188.49 9996.33 2186.68 9998.88 2186.36 
2190.2210044.51 2191.1210068.84 2191.62 
2191.85 10124 2192.0610141.03 2193.5 
2195.210173.25 2196.2510191.07 2198.15 
2198.7910217.55 2198.7910219.91 2198.84 
2199.78 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9910.48 .07 9983.41 -06 10009 .07 

Bank Sta: Left Right Lengths: Left Channel Right 
9983.41 10009 300 295.86 290 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 5 RS: 1.831 

INPUT 
Description: 
Station Elevation Data num= 3 0 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9859.55 2193 9864.32 2193.09 9865.08 2193.1 9873.36 2193.24 9875.67 2193.13 
9893.94 2191.7 9901.6 2191.39 9915.49 2190.16 9918.03 2189.95 9919.6 2189.87 
9921.22 2189.8 9944.33 2187.96 9954.63 2187.51 9965.08 2187.47 9971.57 2186.19 
9976.852185.246 9982.14 2184.3 9992.64 2183.83 9994.82 2183.73 10000 2183.33 
10010.23 2184.4610018.72 2185.310024.73 2188.23 10033.4 2193.0210035.22 2193.74 
10042.36 2195.1210059.01 2198.610061.21 2198.88 10063.8 2199.09 10065.9 2199.26 

Mantling's n Values num= 

Geometry Data 
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Sta n Val Sta n Val Sta n Val 
9859.55 .07 9976.85 .0610018.72 .07 

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Contr. Expan. 
9976.8510018.72 240.62 240.62 240.62 .1 .3 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 5 RS: 1.786 

INPUT 
Description : 
Station Elevation Data nums 44 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9874.49 2190.1 9879.74 2190.17 9883.24 2190.07 9892.87 2189.72 9900.6 2188.52 
9901.6 2188.3 9927.88 2187.57 9928.25 2187.57 9928.35 2187.55 9935.49 2187.42 
9936.64 2187.4 9945.68 2186.79 9955.67 2185.61 9976.03 2183.55 9980.09 2183.3 
9984.92 2182.4 9993.04 2181.3410000.24 2180.7710013.76 2182.17 10016 2182.36 
10020.38 2182.910024.98 2183.4310027.38 2184.210041.41 2190.0710046.49 2191.42 
10050.02 2192.510070.55 2196.0510072.44 2196.4810073.61 2196.710074.37 2196.78 
10076.31 2197.110079.42 2197.45 10093.7 2199.1410096.26 2199.3610108.99 2200.95 
10109.48 220110116.26 2201.0610125.05 2202.5610131.08 2203.69 10140.4 2204.85 
10154.75 2206.310160.72 2206.9810169.66 2207.810179.86 2208.25 

Manning's n Values nums 3 
Sta n Val Sta n Val Sta n Val 

9874.49 .07 9984.92 .06 10016 .07 

Bank Sta: Left Rlght Lengths: Left Channel Right 
9984.92 10016 291.68 291.68 291.68 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 5 RS: 1.731 

INPUT 
Deecrlption: 
Seation Elevation Data num- 3 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9874.16 2186 9874.29 2186.01 9877.75 2185.24 9893.77 2184.68 9898.19 2184.6 
9898.53 2184.6 9904.69 2183.68 9908.99 2183.05 9914.39 2182.18 9920.97 2181.79 
9929.91 2181.2 9938.67 2180.48 9953.59 2179.61 9967.09 2178.91 9976.19 2178.23 
9976.94 2178.1 9980.93 2177.58 9986.59 2177.0610000.22 2176.0710010.19 2176.64 

10018.04 2177.1 100212177.94910028.18 2180.0110030.85 2180.710049.54 2181.87 
10059.22 2182.3910071.08 2182.610079.17 2182.9410086.28 2183.6110101.19 2183.58 
10105.41 2184.1110122.33 2184.510125.14 2184.6610141.95 2184.3810144.46 2184.39 
10144.88 2184.3810146.27 2184.4 

Coeff Contr. Expan. 
.1 .3 

Manning's n Values num= 3 
Sta n Val Sta n val Sta n Val 

9874.16 .07 9976.94 .06 10021 .07 

Bank Sta: Left Right Lengths: Left Channel Right 
9976.94 10021 332.78 332.78 332.78 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 5 

RIVER: Andora Hills 
RS: 1.668 

INPUT 
Description: Flow change locat~on, HEC-1 C360, Q=2620 cfs. 
Station Elevation Data num= 4 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9872.63 2180.2 9873.53 2180.13 9884.86 2178.24 9904.63 2177.48 9911 54 2177.17 
9924.91 2176.6 9932.79 2176.33 9934 43 2176.24 9938.15 2175.95 9949.52 2175.19 
9958.51 2174.6 9971.16 2173.28 9983.36 2172.56 9984.43 2172.41 9988.36 2171.57 

Geometry Data 
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Manning's n Values mum= 3 
Sta n Val Sta nVal Sta n Val 

9872.63 .07 9983.36 .0610015.98 .07 

Coeff Contr. Expan. 
.1 .3 

Bank Sta: Left Right Lengths: Left Channel Right 
9983.3610015.98 308.74 308.74 308.74 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 5 RS: 1.609 

INPUT 
Description: School House Rd. 
Station Elevation Data num= 3 0 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9892.63 2176.9 9910.5 2176.3 9931.78 2174.52 9933.01 2174.48 9935.67 2174 
9937.18 2173.8 9939.21 2173.41 9950.41 2172.12 9962.62 2169.66 9964.6 2169.1 
9965.86 2169 9974.65 2168.41 9983.5 2167.82 9984.98 2167.72 9985.56 2167.8 
9987.89 2167.6 9991.94 2167.52 9994.57 2167.47 9998.45 2167.510000.62 2167.45 

10011.23 2168.310015.76 2169.0410017.29 2169.2310024.83 2170.9410027.35 2171.37 
10034.41 2172.410036.39 2172.6810044.51 2173.8110049.29 2173.9910053.61 2174.14 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9892.63 .07 9962.62 .0610017.29 .07 

Bank Sea: Left Right Lengths: Left Channel Right 
9962.6210017.29 227.04 227.04 227.04 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 5 

RIVER: Andora Hills 
RS: 1.566 

INPUT 
Description: Split 1 
Station Elevation Data numi 24 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9820.82 2180.2 9821.96 2179.73 9851.22 2168.45 9876.25 2167.76 9887.03 2167.62 
9888.98 2167.5 9924.94 2167.45 9940.77 2167.54 9942.81 2167.53 9969.91 2165.02 
9972.21 2164.7 9973.86 2164.76 9992.04 2163.78 9997.91 2163.2610000.89 2163.23 
10007.92 2163.610014.11 2164.68 10028.4 2167.2510036.65 2168.5810045.61 2170.15 
10054.02 2171.710062.57 2175.0110063.43 2175.3810066.15 2175.21 

Manning's n Values num= 3 
Sta n Val sta n Val Sta n Val 

9820.82 ,07 9973.86 .0610014.11 .07 

Bank Sta: Left Right Lengths: Left Channel Right 
9973.8610014.11 0 0 0 

CROSS SECTION 
REACH: Reach 4 

RIVER: Andora Hills 
RS: 1.555 

INPUT 
Description: Split 1 
XS where the Energy Grade Lines were balanced for the 

split flow, Q=2395cfs 

Geometry Data 
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Station Elevation Data num= 2 9 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9903.39 2168.6 9904.55 2168.35 9911.45 2168.88 9918.3 2167.97 9919.5 2167.9 
9927.21 2167.5 9929.22 2167.44 9938.09 2167.52 9943.74 2165.95 9947.36 2165.47 
9961.03 2162.7 9963.73 2162.22 9964.06 2162.26 9973.13 2163.93 9980.98 2164.48 
9988.7 2163.9 9996.77 2162.6310004.23 2162.6110009.02 2162.85 100132163.871 

10020.68 2165.8410023.44 2166.610035.48 2171.0510045.31 2173.3910047.42 2173.57 
10049.15 2173.6110061.35 2173.2 10065.6 2173.02 10069.9 2172 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9903.39 .07 9988.7 .06 10013 .07 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9988.7 10013 87.38 87.38 87.38 .1 . 3  

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 4 RS: 1.539 

INPUT 
Description: Junction 1 
Station Elevation Data num= 3 5 

Sta Elev Sta Elev Sta Elev Sta  lev Sta Elev 
9920.68 2170.2 9923.81 2170.01 9924.46 2169.89 9929.07 2169.71 9937.78 2169.29 
9944.29 2167.1 9951.45 2164.59 9961.44 2161.91 9961.79 2161.81 9962.4 2161.79 
9963.53 2161.8 9977.41 2161.99 9978.41 2162.07 9987.23 2161.1 9993.68 2160.91 
9998.99 2160.910006.89 2161.39 10008.3 2161.4710009.25 2161.5710023.56 2162.98 

10026.75 2163.310039.68 2163.0510047.64 2163.0710048.91 2163.1310056.87 2163.88 
10062.18 2164.4 10064.8 2164.3710072.13 2165.3510092.78 2167.510111.97 2168.64 
10113.87 2168.810115.35 2168.8910118.47 2169.0510129.81 2169.5410146.76 2170 

Mannrng's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9920.68 .07 9978.41 .0610009.25 .07 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9978.4110009.25 0 0 0 .1 .3 

CROSS SECTION 
REACH: Split 1 

RIVER: Andora Hills 
RS: 0.244 

INPUT 
Description: Andora Hills Wash 

XS where the Energy Grade Lines were balanced 
for the split flow, Q=305cfs 

Station Elevation Data num= 11 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9917.99 2180 9926.19 2178.45 9932.81 2176.09 9956.5 2167.87 9957.95 2167.81 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9917.99 .07 9961.45 .0610011.97 .07 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9961.4510011.97 62.86 62.86 62.86 .1 .3 

CROSS SECTION RIVER: Andora Hills 
REACH: Split 1 RS: 0.232 

INPUT 

Geometry Data 
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Description: 
Station Elevation Data num= 2 1 

~ t a  Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9896.03 2180 9897.08 2179.85 9901.6 2179.03 9923.47 2174.87 9927.9 2173.98 
9936.49 2172.1 9952.07 2168.78 9958.02 2167.51 9966.08 2166.37 9981.5 2165.91 

10002.78 2165.2 10007.5 2165.6710015.13 2166.07 10018.3 2167.4210027.46 2169.28 
10031.25 2167.510032.44 2167.0910033.98 2167.1410036.72 2167.5610045.28 2170.23 
10046.24 2170.2 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9896.03 .07 9966.08 .0610015.13 .07 

Coeff Contr. Expan. 
.1 .3 

Bank Sta: Left Right Lengths: Left Channel Right 
9966.0810015.13 0 0 0 

CROSS SECTION RIVER: Andora Hills 
m C H :  Reach 3 RS: 1.496 

INPUT 
Description: Junction 1, Linda Drive 
Interpolated Flow, Q=2700 cfs. 
Station Elevation Data num= 72 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
9584.32 2172 9588.41 2171.41 9591.1 2171.07 9601.38 2170.49 9605.54 2169.95 
9622.4 2169.5 9633.09 2169.54 9643.02 2169.59 9644.74 2169.94 9646.3 2170.03 
9649.9 2170 9677.54 2168.6 9690.48 2167.61 9691.94 2167.39 9694.28 2167.21 
9698.1 2166.8 9725.85 2163.88 9731.02 2163.52 9735.23 2163.22 9740.76 2162.91 
9753.7 2162.1 9769.64 2161.08 9772.85 2160.62 9774.22 2160.26 9780.81 2160.21 
9799.42 2160.2 9804.75 2160.44 9813.24 2160.79 9829.1 2161.33 9830.56 2161.35 
9831.13 2161.3 9840.37 2161.15 9853.92 2161.14 9859.62 2161.17 9866.86 2161.14 
9869.25 2161.1 9875.12 2161.37 9877.58 2161.27 9896.3 2161.08 9909.16 2161.06 
9910.57 2161 9915.86 2160.43 9926.4 2159.61 9929.18 2159.62 9930.46 2159.62 
9932.59 2159.6 9944.23 2159.41 9953.71 2159.22 9958.4 2159.11 9960.77 2158.9 
9961.04 2158.8 9968.35 2156.88 9974.81 2156.83 9984.54 2156.79 9986.78 2157.5 

9991 2157.6 10000 2156.3610005.86 2156.3510008.48 2156.5510009.27 2156.64 
10024.54 2158.510027.88 2159.4910045.31 2165.23 10050.9 2165.1610055.62 2165.24 

Manning's n Values num= 3 
sta n val Sta n Val Sta n Val 

9584.32 .07 9961.04 .0610024.54 .07 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9961.0410024.54 150.2 154.4 157 .1 .3 

Blocked Obstructions num= 1 
Sta L Sta R Elev 
9836 9871 2164 

I CROSS SECTION RIVER: Andora Hills 
REACH: Reach 3 RS: 1.466 

INPUT 
Description: 
Station Elevation Data num= 58 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9501.16 2170 9502.64 2169.85 9518.22 2168.58 9533.86 2166.58 9537.69 2166.21 
9539.36 2166 9541.21 2165.84 9542.67 2165.77 9547.78 2165.41 9560.9 2164.6 
9573.37 2164.3 9579.85 2164.27 9583.12 2164.3 9594.4 2164.45 9596.83 2164.51 
9599.69 2164.5 9623.95 2164.51 9624.97 2164.42 9626.03 2164.46 9627.77 2164.25 
9657.13 2161.7 9662.67 2161.35 9667.02 2160.96 9678.35 2160.23 9684.02 2159.61 

I 9698.19 2158.9 9705.21 2158.86 9711.33 2158.95 9711.83 2158.94 9712.85 2158.94 
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Manning's n Values num= 3 
Sta n Val sta n Val Sta n Val 

9501.16 .07 9983.42 .06 10013 .07 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9983.42 10013 154.2 156.59 156.59 .1 .3 

Blocked Obstructions num= 
Sta L Sta R Elev 

9906.86 9943 -14 2164 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 3 RS: 1.438 

INPUT 
Description: 
Station Elevation Data num= 19 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9737.9 2157.3 9738.79 2157.13 9743.66 2157.61 9743.72 2157.6 9744.04 2157.61 

9817.21 2156.5 9828.17 2156.62 9834.04 2156.66 9846.7 2156.6 9910.31 2156 
9967.23 2154 9980.22 2152 9989.782149.397 9994.85 2148 10000 2147 
10010.95 214810015.742150.06510020.23 215210044.93 2162 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9737.9 .07 9989.74 .0610015.74 .07 

Coeff Contr. Expan. 
.1 .3 

Bank Sta: Left Right Lengths: Left Channel Right 
9989.7410015.74 232.6 230.98 230.98 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 3 RS: 1.394 

INPUT 
Description: 
Station Elevation Data num= 23 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9836.3 2151.5 9842.21 2151.16 9850.19 2150.99 9854.28 2151.19 9860.13 2151.42 
9875.6 2153.1 9885.59 2152.47 9904.75 2150.44 9925.05 2147.8 9931.52 2147.69 

9956.64 2147.3 9975.05 2147.06 9987.66 2145.27 9999.43 2143.5210007.14 2144.36 
10008.95 2144.5 100112145.51410013.72 2146.8610042.57 2158.6710042.91 2158.75 
10047.16 2158.9510064.86 2160.210065.35 2160.24 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9836.3 .07 9987.66 .06 10011 .07 

I Bank Sta: Left Right Lengths: Left Channel Right 
9987.66 10011 215 217.2 217.2 

Coeff Contr. Expan. 
.1 .3 

I CROSS SECTION 
REACH: Reach 3 

RIVER: Andora Hills 
RS: 1.353 

1 INPUT 
Description: 
Station Elevation Data num= 3 7 

I Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Geometty Data 
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ManningTs n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9774.57 .07 9964.13 .0610033.74 .07 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9964.1310033.74 290 288.92 288.92 .1 .3  

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 3 RS: 1 . 2 9 8  

INPUT 
Description: 
Station Elevation Data num= 1 7  

Sta Elev Sta Elev ~ t a  Elev Sta Elev Sta Elev 
9907.47 2146 9912.71 2146.77 9919.09 2146.42 9921.37 2146.37 9935.71 2145.95 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9907.47 .07 9987.19 .06  10006 .07 

I Bank Sta: Left Right Lengths: Left Channel Right 
9987.19 10006 175  170 .44  170 

Coeff Contr. Expan 
.1 .3 

CROSS SECTION 
REACH: Reach 3 

RIVER: Andora Hills 
RS: 1.266 

INPUT 
Description: 
Station Elevation Data num= 1 8  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9929.83 2150.3 9948.17 2148.63 9949.39 2148.59 9967.72 2145.27 9968.83 2144.95 
9971.25 2143.6  9983.82136.035 9989.63 2132.52 9998.07 2132.47 9999.97 2132.52 

10005.69 2132.84 10012.5  2133.210018.652135.99510025.55 2139.1310040.18 2144.51 
10044.61 2144.5210046.52 2144.5310058.96 2144.5 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9929.83 .07  9983.8  .0610018.65 .07 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9983.810018.65 230.08 230.08 230.08 .1 . 3  

CROSS SECTION 
REACH: Reach 3 

RIVER: Andora Hills 
RS: 1 .222  

INPUT 
Description: 
Station Elevation Data num= 33 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
9873 .1  2136.3 9898.36 2135.68 9899.38 2135.65 9901.16 2135.6 9901.58 2135.6 

9920.84 2135.2 9926.12 2135.06 9927 .21  2135.07 9944.73 2135.04 9948.47 2135.02 

Geometry Data 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9873.1 .07 9974.42 .0610018.22 .07 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9974.4210018.22 274.86 274.86 274.86 .1 .3 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 3 RS: 1.170 

INPUT 
Description: 
Station Elevation Data num= 15 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9907.46 2135.4 9910.31 2135.31 9932.83 2134.15 9937.3 2134.13 9946.33 2133.86 

99762125.573 9982.35 2123.8 9984.04 2123.3 9985.15 2122.97 9986.86 2122.93 
10004.33 2122.7510005.13 2122.810011.76 2125.4910030.87 2133.2110056.17 2133.4 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9907.46 .07 9976 .0610011.76 .07 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
997610011.76 197.64 197.64 197.64 .1 .3 

CROSS SECTION RIVER: Andora Hills 

1 REACH: Reach 3 RS: 1.133 

Coeff Contr. Expan 
.1 .3 

INPUT 
Description: 
Station Elevation Data num= 14 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9931.74 2131.6 9952.36 2131.32 9959.65 2131.17 9963.93 2131.05 9973.25 2127.58 
9983.582123.738 9993.36 2120.1 9996.14 2120.0310002.46 2120.0210004.58 2120.04 
10017.43 2123.710037.39 212910073.99 2129.6310082.21 2129.78 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9931.74 .07 9983.58 .0610017.43 .07 

Bank Sta: Left Right Lengths: Left Channel Right 
9983.5810017.43 254.28 254.28 254.28 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 3 RS: 1.085 

INPUT 
Description: 
Station Elevation Data num= 24 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
9927.79 2127.6 9932.16 2127 39 9935.46 2127.22 9937.29 2127.1 9956.27 2123.41 
9961.53 2122.7 9977.34 2120.46 9977.4 2120 45 10000 2115.7410001.01 2115.83 
10002.11 2116.3 10015.2 2119.8610016.02 2119.9110034.65 2121.2710040.24 2121.32 
10062.98 2122.310063.35 2122.3610065.61 2122.47 10074.5 2122.8810087.66 2123.56 
10089.19 2123.710091.21 2123.6810096.23 2123.7510113.45 2123.57 

I Manning's n Values nun= 3 
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Sta n Val Sta n Val Sta n Val 
9927.79 .07 9977.4 .06 10015.2 .07 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9977.4 10015.2 239.52 239.52 239.52 .1 .3 

CROSS SECTION 
RKACH: Reach 3 

RIVER: Andora Hills 
RS: 1.039 

INPUT 
Description: 
Station Elevation Data num= 24 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
9895.75 2131.4 9899.91 2128.82 9909.43 2121.54 9913.23 2118.8 9933.48 2114.73 
9942.32 2112.9 9953.03 2112.4 9962.02 2112.3 9969.1 2112.16 9971.03 2112.19 
9973.18 2112.3 9977.54 2112.35 9989.37 2110.18 9999.87 2107.8910002.09 2108.13 
10005.4 2108.510006.34 2109.1210007.89 2110.2910017.06 2117.2110028.59 2120.48 
10029.16 2120.6210029.91 2120.610032.78 2120.6310039.68 2120.65 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9895.75 .07 9989.37 .0610007,89 .07 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9989.3710007.89 252.89 252.89 252.89 1 . 3  

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 3 RS: 0.992 

INPUT 
Description: Interpolated flow, Q=2750 cfs 
Station Elevation Data num= 23 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
9899.46 2114.4 9910.22 2114.46 9914.82 2114.5 9915.27 2114.48 9915.97 2114.45 
9921.14 2113.4 9937.61 2109.61 9951.26 2108.75 9960.29 2108.24 9965.23 2107.88 
9984.51 2107.3 9985.88 2107.12 10000 2104.9210003.27 2105.0910008.53 2105.34 

10016.552107.17510024.09 2108.9 10028.4 2110.1910038.85 2110.56 10039.7 2110.52 
10041.64 2111.3710056.59 2116.810063.79 2116.97 

Coeff Contr. Expan. 
.1 .3 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9899.46 .07 9985.88 -0610016.55 .07 

Bank Sta: Left Right Lengths: Left Channel Right 
9985.8810016.55 201.01 201.01 201.01 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 3 RS: 0.954 

INPUT 
Description: 
Station Elevation Data num= 19 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9943.04 2112.9 9943.18 2112.94 9948.07 2112.17 9981.19 2104.04 9983.96 2103.04 
9989.78 2102 9996.29 2100.8510002.19 2100.8110005.22 2101.61 100092102.845 

10021.65 2106.9810041.84 2112.6 10044.5 2113.1110050.39 2113.3410063.95 2113.78 
10065.79 2113.7910065.96 2113.810066.35 2113.7910071.37 2113.81 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9943.04 .07 9983.96 .06 10009 .07 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
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9983.96 10009 226.84 226.84 226.84 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 3 RS: 0.911 

INPUT 
Description: Cave Creek Road, upstream of 4-12' by 9' CBC.. Culvert routine 

cross section 4. 
Flow'change location, HEC-1 C370 Q=2900 cfs 
Station Elevation Data num= 83 

Sea Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9582.8 2107.2 9583.6 2107.23 9590.94 2107.1 9597.58 2107.11 9607.34 2106.85 
9609.45 2106.9 9610.82 2106.86 9625.85 2106.66 9626.71 2106.66 9636.62 2106.54 
9658.32 2105.9 9666.36 2105.96 9673.19 2106.04 9714.11 2106.44 9726.05 2106.33 
9742.98 2106.4 9748.3 2106.57 9759.58 2106.52 9766.4 2106.87 9768.73 2107.19 
9771.28 2107.2 9776.67 2107.03 9783.95 2107 9789.46 2106.95 9793.25 2106.76 
9796.01 2106.8 9801.71 2105.98 9809.44 2105.53 9820.66 2105.07 9821.38 2105.09 
9831.12 2105.2 9842.24 2105.21 9851.04 2105.38 9863.26 2105.17 9869.93 2105.05 
9881.05 2105.2 9890.91 2103.94 9892.35 2103.81 9903.97 2103.31 9908.47 2103.54 
9924.86 2105 9927.99 2104.86 9935.78 2103.06 9936.64 2102.86 99392102.464 
9963.81 2098.3 9969.74 2098.4 9985.2 2098.58 9995.08 2098.21 9999.44 2097.98 
10005.96 2098.0710014.74 2098.2 100302101.94210033.99 2102.9210037.98 2103.6 
10043.05 2103.7910061.61 2103.8310080.89 2103.810082.13 2103.8410089.09 2103.84 
10101.21 2103.9710114.69 2104.4410116.02 2104.710116.56 2104.810134.43 2105.28 
10138.18 2105.310142.75 2104 8310144.05 2104.910144.47 2104.8810146.21 2104.88 
10163.07 2104.8810167.62 2104.8910175.18 2104.8 10176.8 2105.0710181.52 2104.77 
10198.22 2105.8410201.67 2106.0910218.72 2107.610225.96 2108.2210239.44 2108.75 
10252.11 2109.0610259.32 2109.8410260.54 2110 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9582.8 .07 9939 .06 10030 .07 

Bank Sta: Left Right Lengths: Left Channel Right 
9939 10030 45.19 45.19 45.19 

Coeff Contr. Expan. 
.3 .5 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 3 RS: 0.902 

INPUT 
Description: Cave Creek Road 

upstream of 4-12' by 9' CBC. Culvert routine 
cross section 3. Ground prof~le modifled from station 9951.54 to 
10031.4, data input from survey and photographs. 

Station Elevation Data num= 83 
Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 

9564.79 2107.3 9573.34 2107.44 9579.11 2107.6 9586.07 2107.41 9598.06 2107.05 
9600.07 2107 9618.97 2106.42 9626.58 2106.39 9631.07 2106.29 9637.25 2105.94 
9640.81 2106 9641.9 2105.95 9645.06 2105.89 9649.04 2105.86 9654.33 2105.86 
9684.86 2106.1 9685.23 2106.08 9687.63 2106.03 9688.56 2106 9692.83 2106.09 
9735.77 2105.9 9737.31 2105.78 9740.71 2105.68 9743.85 2105.62 9746.13 2105.61 
9748.24 2105.6 9752.8 2105.65 9754.94 2105.66 9760.29 2105.71 9764.34 2105.54 
9776.04 2105.2 9783.57 2105.25 9783.79 2105.25 9795.55 2105.24 9796.28 2105.25 
9799.83 2105.2 9805.45 2105.09 9817.23 2104.86 9819.05 2104.83 9837.79 2104.55 
9841.19 2104.5 9858.15 2104.58 9860.48 2104.52 9878.51 2105.5 9879.37 2105.56 
9881.14 2105.6 9890.82 2105.72 9898.04 2105.77 9903.81 2105.99 9911.11 2105.66 
9935.31 2106.4 9936.99 2106.24 9941.43 2106.5 9951.38 2106.82 9951.54 2106.71 

9957 2106.98 9957 2094.5 10009 2094.5 10009 2106.98 10031.4 2107.34 
10038.13 2107.4 10054.4 2107.3810070.09 2107.7510075.82 2108.0610089.02 2108.4 
10091.35 2108.410091.97 2108.3910106.16 2108.7310115.78 2108.9510131.48 2108.97 
10132.84 210910149.55 2109.4310155.89 2109.5910171.18 2109.9110176.85 2110.08 
10190.65 2110.610198.17 2110.7710206.65 2111.3210212.84 2111.5510227.28 2111.7 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9564.79 .07 9957 .06 10009 .07 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9957 10009 95.58 95.58 95.58 .3 .5 

CULVERT RIVER: Andora Hllls 
REACH: Reach 3 RS: 0.893 

INPUT 
Description: 
Distance from Upstream XS = 11 
Deck/Roadway Width - - 73 
Weir Coefficient - - 2.6 
Upstream Deck/Roadway Coordinates 

num= 12 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
95002107.282 9688.6462107.282 9782.201 2107.13 

9884.3972107.278 9953.12 2107.6 99552108.203 
9955 2114.09 10010 2114.09 100102108.235 
100632109.208 10145.852110.718 102002110.718 

Upstream Bridge Cross Section Data 
Station Elevation Data nun= 83 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9564.79 2107.3 9573.34 2107.44 9579.11 2101.6 9586.01 2107.41 9598.06 2107.05 
9600.07 2107 9618.97 2106.42 9626.58 2106.39 9631.07 2106.29 9637.25 2105.94 
9640.81 2106 9641.9 2105.95 9645.06 2105.89 9649.04 2105.86 9654.33 2105.86 
9684.86 2106.1 9685.23 2106.08 9687.63 2106.03 9688.56 2106 9692.83 2106.09 
9735.77 2105.9 9737.31 2105.78 9740.71 2105.68 9743.85 2105.62 9746.13 2105.61 
9748.24 2105.6 9752.8 2105.65 9754.94 2105.66 9760.29 2105.71 9764.34 2105.54 
9776.04 2105.2 9783.57 2105.25 9783.79 2105.25 9795.55 2105.24 9796.28 2105.25 
9799.83 2105.2 9805.45 2105.09 9817.23 2104.86 9819.05 2104.83 9837.79 2104.55 
9841.19 2104.5 9858.15 2104.58 9860.48 2104.52 9878.51 2105.5 9879.37 2105.56 
9881.14 2105.6 9890.82 2105.72 9898.04 2105.77 9903.81 2105.99 9911.11 2105.66 
9935.31 2106.4 9936.99 2106.24 9941.43 2106.5 9951.38 2106.82 9951.54 2106.71 

9957 2106.98 9957 2094.5 10009 2094.5 10009 2106.98 10031.4 2107.34 
10038.13 2107.4 10054.4 2107.3810070.09 2107.7510075.82 2108.0610089.02 2108.4 
10091.35 2108.410091.97 2108.3910106.16 2108.7310115.78 2108.9510131.48 2108.97 
10132.84 210910149.55 2109.4310155.89 2109.5910171.18 2109.9110176.85 2110.08 
10190.65 2110.610198.17 2110.7710206.65 2111.3210212.84 2111.5510227.28 2111.7 
10233.53 211210238.09 2112.0910238.98 2112.11 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9564.79 .07 9957 .06 10009 .07 

Bank Sta: Left Right Coeff Contr. Expan 
9957 10009 .3 .5 

Downstream Deck/Roadway Coordinates 
num= 10 
~ t a  Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

9688.6462107.282 9782.201 2107.13 9884.3972107.278 
9953.12 2107.6 99552108.203 9955 2114.09 
10010 2114.09 100102108.235 100632109.208 

10145.892110.710 

Downstream Bridge Cross Section Data 
Statlon Elevation Data num= 76 

Geometry Data 
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Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9604.42 2110 9606.38 2110.04 9619.14 2109.52 9630.26 2109.42 9633.17 2109.49 
9642.43 2109 9645.17 2108.86 9647.98 2108.85 9661.48 2108.84 9673.03 2108.82 
9678.37 2108.9 9680.36 2108.92 9684.51 2108.88 9693.64 2108.77 9696.98 2108.75 
9699.63 2108.7 9705.17 2108.7 9707.11 2108.83 9709.48 2109.07 9712.08 2109.25 
9716.1 2109.5 9720.29 2109.68 9720.73 2109.69 9726.45 2109.77 9731.97 2110.23 

9749.85 2109.9 9755.43 2109.43 9763.33 2109.11 9771.11 2109.04 9777.03 2108.89 
9789.48 2109.1 9804.19 2108.75 9806.43 2108.55 9808.95 2108.66 9810.07 2108.65 
9813.08 2108.7 9832.01 2108.86 9833.64 2108.86 9838.44 2108.72 9843.08 2108.68 
9848.78 2108.6 9856.43 2108.63 9858.41 2108.79 9866.85 2108.73 9877.16 2108.79 
9880.39 2108 9890.26 2108.89 9894.42 2108.97 9897.78 2108.96 9910\.96 2109.25 
9915.39 2109.2 9915.76 2109.21 9916.94 2109.05 9957 2109.7 9957 2093.5 
10007 2093.5 10007 2109.710037.87 2109.8310055.07 2110.3710058.28 2110.5 

10076.39 2110.6110079.14 2110.5910097.05 2110.8710099.79 2110.8410117.89 2111.5 
10119.72 2111.5610138.45 2111.710139.97 2111.810142.29 2111.8710156.83 2111.5 
10158.51 2112.1410159.68 2112.0910175.26 2112.1410182.37 2115.7910183.76 2116.3 
10187.01 2116.42 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9604.42 .07 9957 .06 10007 .07 

Bank Sta: Left Right Coeff Contr. Expan. 
9957 10007 .3 .5 

Upstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Downstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins = 2105.86 
Energy head used in spillway design - - 
Spillway height used in design - - 
Weir crest shape = Broad Crested 

Numher of Culverts = 1 

Culvert Name Shape Rise Span 
Culvert #1 Box 10.18 11.9 
FHWA Chart # 9 - flared wingwalls and Inlet top edge bevel 
FHWA Scale # 1 - Wingwall flared 45 deg.; inlet top edge bevel=0.43D 
Solution Criteria = Highest U.S. EG 
Culvert Upstnn Dist Length n Value Entrance Loss Coef Exit Loss Coef 

2 91 ,013 .5 1 
Number of Barrels = 4 
Upstream Elevation = 2094.5 
Centerline Stations 

Sta. Sta. Sta. Sta. 
9963 9976 9990 10003 

Downstream Elevation = 2093.5 
Centerline Stations 

Sta. Sta. Sta. Sta. 
9963 9977 9989 10002 

CROSS SECTION 
REACH: Reach 3 

RIVER: Andora Hills 
RS:  0.884 

INPUT 
Description: Cave Creek Road 

downstream of 4-12' by 9' CBC. Culvert routlne 
cross sectlon 2. Ground profile modified from station 9916.94 to 
10037.87, data lnput from survey and photographs. 

Station Elevation Data num= 76 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9604.42 .07 9957 .06 10007 .07 

Bank Sta: Left Right Lengths: Left Channel Right 
9957 10007 156.36 156.36 156.36 

Coeff Contr. Expan. 
.3 .5 

CROSS SECTION 
REACH: Reach 3 

RIVER: Andora Hills 
RS: 0.854 

INPUT 
Description: Cave Creek Road 

downstream of 4-12' by 9' CBC. Culvert routine 
cross section 1. 

Station Elevation Data num= 53 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9619.99 2105.8 9624.49 2106.16 9627.6 2106.45 9632.52 2106.74 9650.17 2106.97 
9657.32 2107 9658.84 2107.05 9665.71 2107.12 9677.97 2103.39 9685.95 2100.68 
9700.21 2100.8 9705.21 2100.86 9716.7 2097.72 9721.37 2096.7 9723.74 2096.26 
9726.98 2095.7 9744.77 2095.2 9755.01 2094.64 9768.79 2093.63 9773.75 2093.6 
9780.62 2093.5 9782.51 2093.4 9784.64 2093.43 9793.96 2093.31 9795.89 2093.84 
9797.83 2094.5 9803.78 2095.87 9810.47 2096.99 9823.12 2094.57 9826.18 2093.73 
9832.91 2093.7 9837.78 2093.55 9862.02 2093.06 9875.3 2093.07 9890.76 2093.3 
9908.23 2093.9 9912.52 2094.21 9920.56 2094.81 9930.15 2096.53 9941.17 2097.97 
9956.49 2096.4 9965.55 2094.9 9983.1 2094.55 9985.23 2094.5 9987.85 2094.24 
9999.31 209310002.94 2093.62 100102094.49310014.75 2095.0810039.06 2099.02 
10043.46 2099.8210050.42 2101.810076.76 2110.03 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9619.99 .07 9985.23 .06 10010 .07 

Bank Sta: Left Right Lengths: Left Channel Right 
9985.23 10010 125.74 125.74 125.74 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

888 F 

I CROSS SECTION 
REACH: Reach 3 

RIVER: Andora Hills 
RS: 0.830 

Coeff Contr. Expan. 
.1 .3 

I INPUT 
Description: 
Station Elevation Data num= 63 

I Sta Elev Sta Elev Sta Elev Sta Elev 
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9637.19 2101.4 9640.45 2101.45 9650.72 2101.03 9656.16 2099.92 9661.23 2099.36 
9666.79 2098.3 9669.3 2098.34 9682.91 2097.04 9688.21 2096.65 9690.16 2096.6 
9693.75 2096.2 9698.34 2096.01 9729.87 2094.15 9755.44 2093.64 9762.56 2093.43 
9770.44 2093.3 9815.27 2092.31 9816 2092.46 9820.95 2093.66 9839.42 2098.05 
9840.89 2098.5 9846.02 2096.78 9847.38 2096.62 9851.22 2096.85 9858.27 2097.23 
9861.66 2098.1 9870.33 2097.85 9880.61 2100.13 9882.45 2100.81 9887.36 2099.62 
9892.91 2099 9894.68 2098.76 9901.35 2098.41 9903.39 2098.58 9905.04 2099.17 
9909.26 2101.7 9913.41 2100.23 9916.08 2098.97 9920.35 2097.54 9924.82 2097.57 
9926.47 2097.9 9931.76 2098.65 9939.56 2096.82 9944.69 2098.62 9947 2098.94 
9952.37 2100.5 9956.25 2100.53 9957.57 2100.08 9967.27 2097.92 9973.13 2095.83 
9981.18 2092.5 9996.88 2090.89 10000 2090.510008.48 2093.0110009.54 2093.21 

10011.43 2094.210024.44 2101.3810070.07 2101.3110071.36 2101.310071.74 2101.3 
10072.2 2101.310080.44 2101.2410086.11 2102.07 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9637.19 .07 9981.18 .0610008.48 .07 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9981.1810008.48 76.91 76.91 76.91 .1 .3 

Ineffective Flow num= 1 
sta L sta R Elev Permanent 

888 F 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 3 RS: 0.816 

INPUT 
Description: Grapevine Road, upstream of 5-54', by 36' HECMP. Culvert routine 

Cross section 4. 
Station Elevation Data num= 67 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9632.75 2100.5 9634.39 2100.49 9642.82 2100.22 9643.19 2100.21 9653.81 2099.04 
9655.39 2098.9 9656.76 2098.89 9665.6 2098.36 9668.95 2098.19 9680.44 2097.18 
9684.53 2097 9690.5 2094.91 9691.67 2095.01 9692.2 2094.8 9694.48 2095.46 
9700.14 2097.3 9702.99 2097.19 9708.74 2096.64 9715.9 2096.12 9718.66 2096 
9722.13 2095.8 9731.25 2095.14 9734.47 2094.92 9756.67 2094.64 9766.62 2094.37 
9788.09 2093.8 9788.43 2093.75 9788.58 2093.76 9788.67 2093.75 9826.17 2092.88 
9838.68 2092.3 9839.33 2092.22 9859.13 2090.95 9863.66 2091.55 9879.33 2092.52 
9883.31 2092.8 9886.24 2093.03 9891.15 2093.71 9894.2 2093.62 9897.11 2093.51 
9923.26 2091.4 9924.1 2091.53 9929.66 2092.68 9933.01 2093.38 9939 2091.89 
9940.55 2090.9 9950.44 2090.85 9957.39 2090.96 9967.68 2093.81 9970.94 2094.76 
9971.9 2094.5 9975.96 2093.28 9988.94 2089.75 9998.7 2087.26 10000 2086.88 

10003.71 2087.810014.21 2090.4810039.25 2098.7810040.26 2099.08 10041.4 2099.4 
10059.88 2099.510063.31 2099.2410078.88 2099.4910083.31 2099.5410088.36 2099.55 
10101.46 2099.510107.75 2100 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9632.75 .07 9988.94 .0610014.21 .07 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9988.9410014.21 58.13 58.13 58.13 . 3  .5 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

888 F 
Left Levee Station= 9700.14 Elevation= 2097.3 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 3 RS: 0.805 

INPUT 

I 
Description: Grapevine Road 

I Geometry Data 
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upstream of 5-54" by 36" HECMP. Culvert 
routine cross sectlon 3. 

Ground profile modified from station 
9837.88 to 10176.89, data input from survey and photographs. The 
proflle is crown line minus 0.5 feet for asphalt. 

Station Elevation Data nun= 3 0 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9728.12 2095.9 9737.18 2095.77 9753.42 2095.49 9763.66 2094.86 9772.71 2094.59 
9772.74 2094.6 9774.39 2094.54 9787.97 2094.14 9790.08 2094.06 9790.56 2094.04 
9812.41 2092.8 9824.5 2092 9828.3 2091.75 9837.88 2090.95 9853.44 2090 
9865.86 2089 9875.5 2090 9879.67 2092 9888.9 2092.8 9898.05 2092 
9908.09 2090 9915.2 2088 99832084.189 99922084.189 99922081.598 
100182081.598 100182084.18910036.53 209010063.33 2092.210152.79 2100 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9728.12 .07 9992 .06 10018 .07 

Coeff Contr. Expan. 
.3 .5 

Bank Sta: Left Right Lengths: Left Channel Right 
9992 10018 81.63 81.63 81.63 

CULVERT RIVER: Andora Hllls 
REACH: Reach 3 R S :  0.797 

INPUT 
Description: 
Distance from Upstream XS = 19.2 
DeckjRoadway Wldth - - 3 8 
Weir Coefficient - - 2.6 
Upstream Deck/Roadway Coordinates 

nun= 7 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
98002088.779 9847.0822088.779 9913.652085.425 
99832084.689 10063.33 2087.68 10152.792093.165 

10176.892093.413 

Upstream Bridge Cross Section Data 
Station Elevation Data nun= 3 0 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9728.12 2095.9 9737.18 2095.77 9753.42 2095.49 9763.66 2094.86 9772.71 2094.59 
9772.74 2094.6 9774.39 2094.54 9787.97 2094.14 9790.08 2094.06 9790.56 2094.04 
9812.41 2092.8 9824.5 2092 9828.3 2091.75 9837.88 2090.95 9853.44 2090 
9865.86 2089 9875.5 2090 9879.67 2092 9888.9 2092.8 9898.05 2092 
9908.09 2090 9915.2 2088 99832084.189 99922084.189 99922081.598 

100182081.590 100182084.18910036.53 209010063.33 2092.210152.79 2100 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9728.12 .07 9992 .06 10018 .O 

Bank Sta: Left Right Coeff Contr. Expan. 
9992 10018 .3 .5 

Downstream Deck/Roadway Coordinates 
nun= 7 
Sta Hi Cord Lo Cord Sta Hr Cord Lo Cord Sta Hi Cord Lo Cord 
98002088.779 9847.0822088.779 9913.652085.425 
99832084 689 10063.33 2087.68 10152.792093.165 

10176.892093.413 

Downstream Bridge Cross Section Data 
Station Elevation Data nun= 9 

Geometry Data 
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Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9851.85 2090 9889 20889930.25 2086 99832084.189 99922084.189 

9992 2080.3 10019 2080.3 100192084.18910082.36 2090 

Manning's n Values nun= 3 
Sta n Val Sta nVal Sta n Val 

9851.85 .07 9992 .06 10019 .O 

Bank Sta: Left Right Coeff Contr. Expan. 
9992 10019 .3 .5 

Upstream Embankment side slope - - 4 horiz. to 1.0 vertical 
Downstream Embankment side slope - - 4 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins =2084.689 
Energy head used in spillway design - - 
Spillway height used in deslgn - - 
Weir crest shape = Broad Crested 

Number of Culverts = 1 

Culvert Name Shape Rise Span 
Culvert #1 Pipe Arch 3.17 4.21 
FHWA Chart # 34- 18 inch corner radius; Corrugated metal 
FHWA Scale # 2 - Mitered to slope 
Solution Criteria = Highest U.S. EG 
Culvert Upstrm Drst Length n Value Entrance Loss Coef Exit Loss Coef 

2 78 .02 .5 1 
Number of Barrels = 5 
Upstream Elevation = 2081.598 
Centerline Statrone 

Sta. Sta. Sta. Sta. Sta. 
9994 10000 10007 10012 10016 

Downstream Elevation = 2080.3 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. 
9994 10000 10006 10011 10017 

RIVER: Andora Hills 
RS: 0.789 

CROSS SECTION 
REACH: Reach 3 

INPUT 
Description: Grapevine Road 

downstream of 5-54" by 36" HECMP. Culvert 
routine cross section 2. 

End of Reach A4.  Ground profile 
modified from station 9837.88 to 10176.89, data Input from survey 
and photographs. The proflle is crown llne mlnus 0.5 feet for 
asphalt. 

Station Elevation Data nun= 9 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9851.85 2090 9889 20889930.25 2086 99832084.189 99922084.189 
9992 2080.3 10019 2080.3 100192084.18910082.36 2090 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9851.85 .07 9992 .06 10019 07 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9992 10019 149.19 149.19 149.19 .3 .5 

CROSS SECTION RIVER: Andora Hills 

Geometry Data 
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REACH: Reach 3 RS: 0.761 

INPUT 
Description: Grapevine Road, downstream of 5-54" by 36" HECMP Culvert routine 

cross section 1. 
Begmnning of Reach A2 
Station Elevation Data nun= 28 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9810.05 2090 9815.55 2088.55 9823.19 2086.53 9834.92 2086.39 9898.37 2084.41 
9900.2 2084.2 9908.32 2084.33 9915.97 2084.56 9922.64 2084.91 9923.09 2084.9 
9924.5 2084.9 9934.7 2085.2 9938.56 2085.17 9951.12 2082.04 9963.16 2080 

9973.792078.018 9976.57 2077.5 9977.87 2077.22 9977.99 2077.2 9992.54 2076.85 
10000 2076.7710005.34 2076.710014.32 2077.0610019.26 2077.9910032.23 2079.95 

10041.27 2081.47 10047.2 2083.410066.56 2090 

Manning's n Values num= 3 
Sta nVal Sta n Val Sta n Val 

9810.05 .03 9973.79 .03510019.26 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. axpan 
9973.7910019.26 171.43 171.43 171.43 .1 .3 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 3 RS: 0.729 

INPUT 
Description: Interpolated flow, Q=3000 cfs 
Station Elevation Data nun= 27 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9804.92 2082 9842.33 2080 9867.5 2078.8 9913.46 2078.5 9928.63 2080 
9930.82 2080.3 9933.08 2080.54 9948.07 2078.88 9953.88 2078.38 9955.22 2078.18 
9961.17 2077.2 9979.98 2074.81 9986.89 2074.7810000.02 2074.3710010.23 2074.81 
10012.25 2074.910021.42 2076.71 10036.7 2079.6410038.15 2079.7310039.89 2079.74 
10085.54 2082.110095.35 2082.2410105.13 2084.1710124.83 208810126.36 2088.27 
10128.66 2088.510128.95 2088.52 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta nVal 

9804.92 .03 9961.17 .03510021.42 .03 

Bank Sta: Left Right Lengths: Left Channel Right 
9961.1710021.42 220.34 220.34 220.34 

Ineffective P'low nun= 1 
Sta L Sca R Elev Pemnent 

888 F 

Coeff Contr. Expan 
.1 .3 

mOSS SECTION RIVER: Andora Hills 
REACH: Reach 3 RS: 0.687 

INPUT 
Descr~ption: Miramonte DrlVe (golf cart path), upstream of 4-48'' by 36" HECMP 

and 1-96" by 72" HECMP. Culvert routine cross section 4. 
Station Elevation Data nun= 4 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9706.78 2082.3 9722.74 2082.06 9734.76 2084.1 9735.35 2084.24 9742.2 2083.99 
9745.18 2083.9 9753.19 2083.55 9756.81 2083.06 9791.09 2080.02 9815.07 2079.77 
9816.64 2079.8 9822.4 2079.13 9827.73 2079.43 9828.1 2079.38 9829.01 2079.34 
9841.77 2078.9 9844.18 2078.86 9857.51 2078.62 9861.47 2078.23 9866.65 2077.95 
9868.43 2078.1 9880.41 2076.71 9881.12 2076.6 9881.22 2076.61 9882.53 2076.42 
9890.01 2075.9 9899.68 2075.66 9910.1 2075.4 9913.26 2075.31 9943.89 2077.4 
9944 5 2077.4 9945.01 2077.5 9960.54 2076.48 9968.97 2075.78 9974.3 2075.18 
99812073.904 9986.8 2072.8 9991.59 2072.26 9995.85 2072.0810006.08 2073.26 

10009.28 2073.6610026.66 2083.310031.75 2085.6710051.64 2086.5510052.45 2086.58 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9706.78 .03 9981  .03510009.28 .03 

Bank Sta: Left Right Lengths: Left Channel Right 
998110009.28 40 .07  40.07 40.07 

Coeff Contr. Expan. 
. 3  . 5  

CROSS SECTION 
REACH: Reach 3 

RIVER: Andora Hills 
RS: 0.679 

INPUT 
Description: Miramonte Drive 

(golf cart path), upstream of 4-48-y 36"  
HECMP and 1 - 9 6 Y  by 72"  HEmP. Culvert routine cross section 3 .  
Ground profile modlfied from station 9904.45 to 10018.68, data 
input from survey and photographs. 

Station Elevation Data num= 44 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9688.14 2082.3 9705.87 2082.12 9706.52 2082 .11  9706.6 2082.12 9707.34 2082.09 
9728 .31  2081.6  9744.69 2080.39 9764.71 2078.79 9778.07 2079.9 9782.17 2080 .41  
9798.78 2 0 8 0 . 1  9804.32 2080.03 9804.78 2079.99 9808.69 2079.49 9816.03 2078.67 
9823.16 2077.8  9838.51 2077.18 9841.89 2077.12 9849.66 2078.38 9850.63 2078.44 
9852.29 2078.6 9855.12 2078.59 9857.02 2078.63 9873.17 2078.38 9883.17 2078.27 
9887.73 2077.9  9892.71 2077.66 9904.45 2075.67 99632075.218 9963 2071.27 

10004 2071.27 10004 2078.9610018.68 2079.93 10024.7  2082.6910027.58 2083.9 
10035.52 2084.2910046.54 2085.0910048.71 2085.2710049.84 2085.4210051.84 2085.6  
10071.58 2086.9210075.77 2087.2210076.33 2087.2510085.72 2088 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9688.14 .03 9963 ,035 10004 .03 

Bank Sta: Left Right Lengths: Left Channel Right 
9963 10004 63 .09  63.09 63 .09  

Ineffective Plow num= 1 
Sta L Sta R Elev Permanent 

888 F 

Coeff Contr. Expan. 
.3  . 5  

CULVERT 
REACH: Reach 3 

RIVER: Andora Hills 
RS: 0.673 

INPUT 
Description: 
Distance from Upstream XS = I 
Deck/Roadway Width - - 43 
Weir Coefficient - - 2.6  
Upstream Deck/Roadway Coordinates 

num= 7 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

98802077.838 99662077.838 99742078.016 

Upstream Bridge Cross Section Data 
Station Elevation Data num= 44 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9688.14 2082.3 9705.87 2082.12 9706.52 2 0 8 2 . 1 1  9706.6 2082.12 9707.34 2082.09 
9728.31 2081 .6  9744.69 2080.39 9764.71 2078.79 9778.07 2079.9 9782.17 2080 .41  
9798.78 2 0 8 0 . 1  9804.32 2080.03 9804.78 2079.99 9808.69 2079.49 9816.03 2078.67 
9823.16 2077.8 9838 .51  2077.18 9841.89 2077.12 9849.66 2078.38 9850.63 2078.44 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9688.14 .03 9963 ,035 10004 .03 

Bank Sta: Left Right Coeff Contr. Expan. 
9963 10004 . 3  . 5  

Ineffective Flow nun= 1 
Sta L Sta R Elev Pemnent 

888 F 

Downstream Deck/Roadway Coordinates 
mum= 7 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

96002077.838 99662077.838 99742078.016 
99822078.311 99902079 3 3 1  100002080.619 

101002080.619 

Downstream Bridge Cross Section Data 
Station Elevation Data nuns 65  

Sta Elev Sta  lev Sta Elev Sta Elev Sta Elev 
9563 .1  2080.7 9565.82 2080.76 9570.04 2080.58 9571.03 2080.62 9589.11 2080.33 

9590.57 2080.3 9591.16 2080.25 9610.68 2079.4 9612.36 2079.58 9615.43 2079.28 
9630.93 2078.8 9639.03 2078.67 9646.46 2078.56 9656.42 2078.21 9658.31 2078.19 
9658.54 2078.2 9659.27 2078.18 9713.75 2077.47 9715.51 2077.46 9730.59 2077.03 
9741.09 2076.9 9743.06 2076.72 9747.83 2076.61 9754.46 2076.44 9758.39 2076.36 
9764.96 2076.3 9776.21 2076.07 9779.07 2076 9786.06 2075.82 9790.63 2075.62 
9796.37 2075.7  9806.69 2075.8 9809.81 2075.76 9817.86 2075.92 9826.36 2075.9 
9831.54 2075.9  9842.78 2075.66 9865.99 2075.11 9868.65 2075 .1  9875.34 2074.97 

9962k075.218 9962 2070.56 10002 2070.56 10002 2078.9610030.94 2081.09 
10058.93 2085.210061.58 2085.5210062.95 2085.5710071.16 2085.8510073.25 2086.15 

10079.6 2086.510084.81 2087.3510095.03 2087.3510099.38 2086.8410101.18 2086.77 
10104.48 2086.610127.47 2087.0810129.34 2087.12 10132.3 2087.1710133.12 2087.13 
10134.39 2087.310138.03 2087.3110141.81 2088.610149.05 2090.14 10150.8  2089.84 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9563.1 .03 9962 .035 10002 .03 

Bank Sta: Left Right Coeff Contr. Expan 
9962 10002 . 3  . 5  

Upstream Embankment side slope - - 2 horiz. to 1 . 0  vertical 
Downstream Embankment side slope - - 2 horiz. to 1 . 0  vertical 
Maximum allowable submergence for weir flow = .95  
Elevation at which weir flow begins =2077.838 
Energy head used in spillway design - - 
Spillway height used in design = 

Weir crest shape = Broad Crested 

Number of Culverts = 2 

Culvert Name Shape Rise Span 
Culvert #2 Pipe Arch 3 . 5  4 .65 
FHWA Chart # 34- 1 8  inch corner radlus; Corrugated metal 
FHWA Scale # 2 - Mitered to slope 
Solution Crlteria = Highest U.S. EG 
Culvert Upstrm Diet Length n Value Entrance Loss Coef Exit Loss Coef 

Geometry Data 
Page 31 o f 4 1  

FDS of Andora Hills & Galloway Washes 



3 53 
Number of Barrels = 4 
Upstream Elevatlon = 2071.27 
Centerline Stations 

Sta. Sta. Sta. Sta. 
9966 9974 9982 9990 

Downstream Elevation = 2070.56 
Centerline Stations 

Sta. Sta. Sta. Sta. 
9964 9972 9979 9988 

Culvert Name Shape Rise Span 
Culvert #1 Pipe Arch 6 8.71 
M A  Chart # 34- 18 inch corner radius; Corrugated metal 
FHWA Scale # 2 - Mitered to slope 
Solution Criteria = Highest U.S. EG 
Culvert Upstnn Dist ~ e n ~ t h  n Value Entrance Loss Coef Exit Loss Coef 

0 63 .02 .5 1 
upstream Elevation = 2071.27 

Centerline Station = 10000 
Downstream Elevation = 2070.56 

Centerline Station = 9998 

CROSS SECTION RIVER: Andora Hllls 
REAM: Reach 3 RS: 0.667 

INPUT 
Description: Miramonte Drive 

(golf cart path), downstream of 4-48" by 36" 
HECMP and 1-96" By 72" HECMP. Culvert routine cross section 2. 
Ground profile modified from station 9875.34 to 10030.94, data 
input from survey and photographs. 

Station Elevation Data nums 6 5 
Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 

9563.1 2080.7 9565.82 2080.76 9570.04 2080.58 9571.03 2080.62 9589.11 2080.33 
9590.57 2080.3 9591.16 2080.25 9610.68 2079.4 9612.36 2079.58 9615.43 2079.28 
9630.93 2078.8 9639.03 2078.67 9646.46 2078.56 9656.42 2078.21 9658.31 2078.19 
9658.54 2078.2 9659.27 2078.18 9713.75 2077.47 9715.51 2077.46 9730.59 2077.03 
$741.09 2076.9 9743.06 2076.72 9747.83 2076.61 9754.46 2076.44 9758.39 2076.36 
9764.96 2076.3 9776.21 2076.07 9779.07 2076 9786.06 2075.82 9790.63 2075.62 
9796.37 2075.7 9806.69 2075.8 9809.81 2075.76 9817.86 2075.92 9826.36 2075.9 
9831.54 2075.9 9842.78 2075.66 9865.99 2075.11 9868.65 2075.1 9875.34 2074.97 

99622075.218 9962 2070.56 10002 2070.56 10002 2078.9610030.94 2081.09 
10058.93 2085.210061.58 2085.5210062.95 2085.5710071.16 2085.8510073.25 2086.15 
10079.6 2086.510084.81 2087.3510095.03 2087.3510099.38 2086.8410101.18 2086.77 

10104.48 2086.610127.47 2087.0810129.34 2087.12 10132.3 2087.1710133.12 2087.13 
10134.39 2087.310138.03 2087.3110141.81 2088.610149.05 2090.14 10150.8 2089.84 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9563.1 .03 9962 .035 10002 .03 

Bank Sta: Left Right Lengths: Left Channel Right 
9962 10002 206.32 206.32 206.32 

FCD 99-14 

Coeff Contr. Expan. 
.3 .5 

CROSS SECTION 
REACH: Reach 3 

RIVER: Andora Hills 
RS: 0.628 

INPUT 
Description: Miramonte Drive (golf cart path), downstream of 4-48" by 36" HECMP 

and 1-96" by 72" HECMP. Culvert routine cross section 1. 
Station Elevation Data num= 60 

Geometry Data 
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Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9664.38 2075.5 9672.63 2075.1 9683.03 2075.11 9695.57 2074.11 9704.58 2074.32 
9714.49 2074.7 9721.07 2075.5 9723.09 2075.75 9726.36 2074.92 9739.54 2071.64 
9745.42 2071.6 9753.58 2071.42 9761.14 2071.39 9763.82 2072.23 9764.88 2072.38 
9766.53 2072.4 9776.81 2072.15 9781.97 2072.07 9793.35 2071.82 9796.63 2071.61 
9801.5 2071.2 9824.97 2072.02 9825.04 2072.02 9832.95 2071.16 9841.96 2069.56 
9847.85 2069.1 9869.08 2068.97 9873.24 2070.16 9874.18 2070.4 9885.86 2072.06 
9888.92 2072.2 9924.65 2072.39 9936.83 2072.46 9954.12 2072.35 9955.83 2072.41 
9956.39 2072.3 9959.02 2071.84 9967.01 2070.76 99732069.928 9979.4 2069.04 
9983.97 2068.43 9988.93 2068.4 9999.92 2068.3210007.61 2068.8310013.75 2069.23 

100272070.12610037.41 2070.8310044.28 2071.210054.64 2072.9710064.82 2074.69 
10066.08 2074.8610069.36 2074.7910102.22 207710106.48 2077.3810114.24 2077.32 
10117.99 2077.58 10132.1 2079.0310137.84 2079.2 10147.9 2079.6410152.28 2079.98 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9664.38 .03 9973 ,035 10027 .03 

Bank Sta: Left Right Lengths: Left Channel Right 
9973 10027 192.86 192.86 192.86 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

888 F 

Coeff Contr. Expan. 
.1 .3 

RIVER: Andora Hills 
RS: 0.592 

CROSS SECTION 
REACH: Reach 3 

INPUT 
Description: 
Station Elevatlon Data num= 42 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9790.43 2068.5 9797.76 2068.62 9800.38 2069.18 9808.05 2071.43 9814.6 2069.72 
9820.73 2067.7 9837.01 2067.52 9847.73 2068.63 9853.05 2068.04 9855.22 2068.23 
9861.93 2068.2 9865.27 2068.13 9871.69 2067.68 9876.66 2067.5 9879.05 2067.44 
9892.27 2066.9 9900.14 2066.97 9906.02 2067.09 9914.17 2067.88 9926.23 2069.71 
9935.56 2070 9939.25 2070.11 9947.34 2070.26 9981.36 2065.16 99842064.744 
9988.97 2063.96 9990.29 2063.810000.15 2062.5710005.95 2063.3210010.46 2063.8 
10018.62 2064.6310043.65 2066.910058.84 2066.7210068.53 2066.4110082.52 2066 
10130.75 2064.89 10135.9 2064.810141.22 2065.1610148.57 2065.9910163.82 2066.86 
10177.36 2068.6110177.71 2068.6 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9790.43 -03 9984 .03510018.62 .03 

Bank Sta: Left Right Lengths: Left Channel Right 
998410018.62 150 148.28 160 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

888 F 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 3 RS: 0.563 

INPUT 
Description: 
Station Elevation Data num= 3 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9854.62 2067.6 9864.22 2065.06 9881.68 2061.8 9897.29 2061.52 9912.33 2061.19 
9920.84 2061.3 9945.72 2061.82 9952.55 2062.29 9970.51 2063.57 9971.73 2063.44 
9972.05 2063.4 9993.27 2059.97 9996.75 2059.4610002.64 2058.6710013.52 2060.85 

10013.97 2061 10014.2 2060.9910019.08 2061.7710038.26 2064.810040.21 2065.11 
10046.17 2064.6 10061.8 2063.5510073.39 2063.1510080.09 2063.0510121.48 2062.23 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9854.62 .03 9993.27 .03510013.52 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9993.2710013.52 160 220.26 220 .1 .3 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 3 RS: 0.522 

INPUT 
Description: Interpolated flow, Q=3100 cfs 
Station Elevation Data num= 61 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9844.79 2071.4 9846.15 2072.57 9860.15 2071.21 9881.13 2069.28 9883.01 2069.03 
9886.66 2068.9 9890.3 2068.67 9895.1 2068.47 9896.17 2068.4 9896.68 2068.38 
9897.98 2068.3 9903.68 2067.89 9906.33 2067.61 9912.41 2066.95 9913.13 2066.88 
9916.02 2066.4 9931 2064.39 9932.72 2064.01 9933.71 2063.75 9935.85 2063.24 
9943.78 2060.8 9947.91 2060.11 9947.96 2060.1 9953.39 2059.51 9961.69 2058.94 
9963.72 2058.7 9975.82 2057.23 9984.32 2054.95 99902053.60110000.11 2051.2 
10004.28 2051.9710005.82 2052.410010.72 2053.2810029.27 2056.8810064.77 2058.07 
10076.24 2058.4610098.68 2058~810108.01 2059.0110124.47 2060.1910130.79 2060.48 
10146.31 2059.3410152.73 2059.110162.32 2058.6310175.02 2058.4710186.24 2058.59 
10199.48 2058.75 10224.3 2058.910233.64 2059.0310243.81 2059.4610256.75 2060.03 
10262.72 2060.910270.81 2062.110291.96 2064.8410299.18 2065.910304.89 2066.72 
10314.73 2067.7610323.74 2068.810327.83 2069.1110337.97 2069.8610357.59 2074.14 
10360.73 2074.82 

Manning's n Values nums 3 
Sta n Val Sta n Val Sta n Val 

9844.79 -03 9990 .03510010.72 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
999010010.72 225 220.66 220 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

888 F 
Right Levee Station=10130.79 Elevation= 2060.48 

CROSS SECTION RIVER: Andora Hills 
REACII: Reach 3 RS: 0.480 

INPUT 
Description: End of Reach A2 
station Elevation Data num= 70 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9928.35 2059.9 9937.44 2057.81 9941.08 2056.86 9945.97 2056.38 9955.1 2055.44 
9968.95 2052.9 9984.8 2050.88 9992.09 2049.86 9993.57 2048.84 9998.9 2046.57 

10005.66 2046.810006.45 2046.8510010.25 2047.0310010.38 2047.0410010.94 2047.09 
10019 2048.4610026.88 2049.810029.87 2050.5810032.97 2050.5410038.26 2050.45 

10054.76 2050.9510059.43 2051.110060.27 2051.1310061.01 2051.1310061.08 2051.13 
10089.27 2051.1810103.01 2051.310139.73 2052.1110144.81 2052.1910147.17 2052.22 
10155.02 2053.3610157.58 2053.710163.18 2053.7910173.52 2053.7510182.16 2054.01 
10184.83 2054.0710189.53 2054.610192.85 2055.3910193.76 2055.7510195.18 2056.24 
10202.01 2058.9710205.39 2059.810209.28 2060.3510217.91 2060.3210220.85 2059.85 
10226.55 2058.92 10229 2058.710233.16 2057.9410241.82 2055.6510251.69 2056.04 
10255.7 2056.2110259.64 2056.2 10262.8 2056.1410272.91 2055.3610284.76 2055.5 

10306.58 2055.8210312.63 205710328.25 2060.3310338.61 2062.3710342.81 2063.24 
10360.15 2064.2610363.69 2064.410371.92 2064.2710381.66 2064.0410384.44 2063.85 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta 4 Val 

9928.35 .03 9993.57 .035 10019 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9993.57 10019 177.56 177.56 177.56 .1 .3 

CROSS SECTION 
REACH: Reach 3 

RIVER: Andora Hills 
RS: 0.447 

INPUT 
Description: El Indio Clrcle, upstream of 2-13' by 9' CBC. Culvert routine 

cross section 4. Beginning of Reach Al. 
Station Elevation Data num= 64 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9912.03 2058 9914.11 2057.94 9914.25 2057.92 9915.11 2057.81 9964.12 2051.01 
9969.95 2049.4 99752047.906 9982.69 2045.63 9983.95 2045.49 9986.21 2044.92 
9997.86 2043.2 9998.57 2043.210000.56 2043.1810002.82 2043.210004.65 2043.33 
10010.3 2043.910013.582045.16510018.86 2047.210019.91 2047.5510037.58 2050.2 
10045.85 2051.4510051.52 2051.310058.57 2050.8910063.72 2050.93 10092.5 2050.66 
10107.5 2051.1710120.75 2051.6 10126.5 2051.8110129.07 2051.8210130.16 2051.85 

10135.67 2052.23 10142.2 2052.710150.64 2051.9410154.73 2051.5610155.86 2051.39 
10161.6 2050.3310162.69 2050.110170,71 2048.4110112 83 2048.2710177.83 2048.24 
10191.39 2049.3810201.37 2050.210207.18 2050.3510224.18 2050.6510248.36 2050.79 
10256.02 2050.7310260.02 2050.810265.78 2050.8510288.47 2051.0310296.07 2053.28 
10316.74 2058.2410320.83 2058.910329.07 2059.5710337.12 2059.9610342.24 2059.61 
10344.78 2059.2510352.52 2059.410362.53 2059.4110386.89 2060.4310389.71 2060.54 
10391.61 2060.61 10400.3 2061.610404.98 2062.4710407.48 2062.66 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9912.03 .07 9975 .0610019.91 .07 

Bank Sta: Left Right Lengths: Left Channel Right 
991510019.91 75.24 75.24 75.24 

Coeff Contr. Expan. 
.3 .5 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 3 RS: 0.432 

INPUT 
Description: El Indio Circle 

upstream of 2-13' by 9' CBC. Culvert routine 
cross section 3. Ground profile modified from station 9864.215 to 
10205.32, data input from survey and photographs. 

Station Elevation Data num= 3 3 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9864.2152057.1869969.6492048.236 9993.252047.285 9999 2047.96 9999 2038.53 
10026 2038.53 10026 2047.410104.332047.41910112.63 2046 10131.3 2045.3 

10149.08 204610162.23 2046.9810187.712045.87310205.32 2047.9510219.09 2047.73 
10238 2047.4710240.84 2047.4310241.76 2047.510247.97 2047.9610250.03 2048.12 

10255.72 2049.2610270.41 2053.2210276.77 2055.210290.19 2057.5910291.08 2057.69 
10291.66 2057.7910295.68 2058.4410303.12 2059.610304.51 2059.6410320.67 2060.22 
10335.05 2060.710348.29 2060.7410353.39 2060.7 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9864.215 .07 9999 .06 10026 .07 

Bank Sta: Left Right Lengths: Left Channel Right 
9999 10026 31.91 31.91 31.91 
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RIVER: Andora Hllls 
RS: 0.429 

CULVERT 
REACH: Reach 3 

INPUT 
Description: 
Distance from Upstream XS = 4 
DeckfRoadway Width = 2 5 
Weir Coefficient - - 2.6 
Upstream Deck/Roadway Coordinates 

num= 10 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

9864.2152057.186 9969.6492048.236 9993.252047.285 
9999 2048.02 9999 2048.92 10026 2048.92 
10026 2048.02 10104.?32047.419 10162.23 2046.98 

10187.712045.873 

Upstream Bridge Cross Section Data 
Station Elevation Data num= 33 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9864.2152057.1869969.6492048.236 9993.252047.285 9999 2047.96 9999 2038.53 

10026 2038.53 10026 2047.410104.332047.41910112.63 2046 10131.3 2045.3 
10149.08 204610162.23 2046.9810187.712045.87310205.32 2047.9510219.09 2047.73 

10238 2047.4710240.84 2047.4310241.76 2047.510247.97 2047.9610250.03 2048.12 
10255.72 2049.2610270.41 2053.2210276.77 2055.210290.19 2057.5910291.08 2057.69 
10291.66 2057.7910295.68 2058.4410303.12 2059.610304.51 2059.6410320.67 2060.22 
10335.05 2060.710348.29 2060.7410353.39 2060.7 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9864.215 .07 9999 .06 10026 .07 

Bank Sta: Left Right Coeff Contr. Expan. 
9999 10026 .3 .5 

Downstream Deck/Roadway Coordinates 
num= 8 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

9864.2152057.186 9969.6492048.236 9988 2048.02 
9988 2048.92 10015 2048.92 10015 2048.02 

10104.332047.419 10145.08 2046.02 

Downstream Bridge Cross Section Data 
Station Elevation Data num= 24 

Sta Elev Sta ELev Sta Elev Sta Elev Sta Elev 
9871.94 2058.1 9887.04 2056.52 9889.03 2056.39 9901.99 2055.34 9913.19 2054.17 
9921.38 2053.5 9925.51 2052.88 9944.13 2050.78 9948.3 2050.29 9956.29 2049.91 

9988 2047.19 9988 2037.93 10015 2037.93 10015 2047.1910145.08 2047.2 
10157.33 204410213.21 204610232.12 2047.710242.49 2049.110246.17 2049.17 
10253.02 2049.1410267.42 2051.1510286.17 2053.810298.92 2055.97 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9871.94 .07 9988 -06 10015 .07 

Bank Sta: Left Right Coeff Contr. Expan. 
9988 10015 .3 .5 

Upstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Downstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins = 2048.07 

I Energy head used in spillway des~gn - - 

Geometry Data 
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Spillway height used in design 
Weir crest shape = Broad Crested 

Number of Culverts = 1 

Culvert Name Shape Rise Span 
Culvert #1 Box 8.49 12.87 
FHWA Chart # 9 - flared wingwalls and Inlet top edge bevel 
FHWA Scale # 2 - Wingwall flared 18 to 33.7 deg.; inlet top edge bevel=O.O83D 
Solution Criteria = Highest U.S. EG 
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef 

2 2 7 .013 .5 1 
Number of Barrels = 2 
Upstream Elevation = 2038.53 
Centerline Stations 

Sta. Sta. 
10006 10019 

Downstream Elevation = 2038.03 
Centerline Stations 

Sta. Sta. 
9994 10009 

CROSS SECTION 
REAC!: Reach 3 

RIVER: Andora Hills 
RS: 0.426 

INPUT 
Description: El Indio Circle 

downstream of 2-13' by 9' CBC. Culvert routine 
cross section 2. Ground profile modified from statlon 9956.68 to 
10232.17, data input from survey and photographs. 

Station Elevation Data num= 24 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9871.94 2058.1 9887.04 2056.52 9889.03 2056.39 9901.99 2055.34 9913.19 2054.17 
9921.38 2053.5 9925.51 2052.88 9944.13 2050.78 9948.3 2050.29 9956.29 2049.91 

9988 2047.19 9988 2037.93 10015 2037.93 10015 2047.1910145.08 2047.2 
10157.33 204410213.21 204610232.12 2047.710242.49 2049.110246.17 2049.17 
10253.02 2049.1410267.42 2051.1510286.17 2053.810298.92 2055.97 

Ma~ing's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9871.94 .07 9988 .06 10015 .07 

Bank Sta: Left Right Lengths: Left ChaMel Right Coeff Contr. Expan 
9988 10015 176.06 176.06 176.06 .3 .5 

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 3 RS: 0.393 

INPUT 
Description: El Indio Circle, downstream of 2-13' by 9' CBC. Culvert routine 

cross section 1. 
Station Elevation Data num= 70 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9871.94 2049.1 9876.96 2048.08 9884.38 2047.23 9885.18 2047.29 9885.78 2047.34 
9886.74 2047.4 9889 2047.47 9890.92 2047.54 9893.3 2047.59 9895.57 2047.59 
9896.28 2047.6 9897.54 2047.48 9898.86 2047.3 9910.58 2047.16 9916.29 2047.3 
9922.53 2046.8 9925.82 2046.6 9930.74 2046.79 9936.58 2047.1 9946.85 2047.65 
9953.42 2046.5 9965.14 2044.78 9972.76 2040.15 9979.68 2036.22 9985.21 2035.62 
9988.67 2035.3 9999.76 2040.110002.68 2041.35 10005 2042.34 10010.9 2044.55 
10016.37 2044.910018.55 2045.0310019.22 2045.05 10020.4 2045.0510020.57 2045.04 
10043.35 2044.810055.18 2044.4710085.91 204410096.39 2043.8410113.28 2043.13 
10128.4 2042.210135.13 2041.1910147.75 2039.0410148.69 2038.9610167.65 2037.41 

I 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9871.94 .07 9972.76 .06 9999.76 .07 

Bank Sta: Left Right Lengths: Left Channel Right 
9972.76 9999.76 403.66 403.66 403.66 

CROSS SECTION 
REACH: Reach 3 

RIVER: Andora Hills 
R S :  0.317 

INPUT 
Description: Split 2 
Station Elevation Data 

Sta Elev Sta 
9787.41 2049.2 9822.68 
9890.67 2036.4 9894.99 
9957.46 2033.2 9966.1 
9995.63 2029.3  9996.12 

10011.49 2031.610031.45 
10085.29 203810090.58 
10112.29 204010123.83 
10150.49 2047.110158.28 
10189.43 2050.810196.99 

num= 43 
Elev Sta 

2042.84 9829.64 
2036.19 9899.55 
2032.71 9978.76 
2029.23 9998.25 
2033.8210046.07 
2038.35 10099.6  
2041.6110126.35 

Elev Sta 
2041.49 9839.58 
2035.91 9909.39 
2030.39 9980.04 
2029.5710006.99 
2035.0710064.73 
2038.7410109.81 
2042.2810137.17 

Coeff Contr. -*an. 
.1 .3 

Elev Sta Elev 
2040.63 9859.93 2038.47 
2035.56 9945.55 2033.54 
2030.15 9989.89 2029.58 
2030.9610010.17 2031.44 
2036.1910081.77 2037.79 
2039.7410110.55 2039.85 
2044.5410141.58 2045.68 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9787 .41  .07 9966.1  .0610031.45 .07 

Bank Sta: Left Right Lengths: Left Channel Right 
9966.110031.45 240.14 240.14 240.14 

Coeff Contr. Expan. 
.1 . 3  

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 2 RS: 0.271 

INPUT 
Description: Split 2 

XS where the Energy Grade Lines were balanced for the 
split flow, Q=1913cfs  

Station Elevation Data num= 3 3  
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9826.12 2040 9839.56 2038.25 9868.15 2035.57 9872.24 2035.21 9873.17 2035.12 
9873.86 2035 .1  9874.7 2034.95 9875.28 2034.87 9911.5 2032.47 9922.08 2032.05 
9924.86 2031.7  9927.1 2031.48 9943.79 2029.72 9953.87 2028.72 9955.99 2028.44 
9958.94 2027.9 9970.95 2027 9981.54 2026.37 9994.75 2023.8  9995.02 2023.74 
9995.27 2023.7 9995.58 2023.7 9996.48 2023.6610008.69 2023.0310010.83 2022.99 

10012.38 2022.910012.83 2022.9210015.06 2022.8410024.69 2025.710024.75 2025.71 
100262026.36510032.74 2029.910038.03 2032 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9826.12 .07 9970.95 .06 10026 .07  

Bank Sta: Left Right Lengths: Left Channel Right 
9970.95 10026 184.82 184.82 184.82 

CROSS SECTION RIVER: Andora Hills 
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REACH: Reach 2 RS: 0.236 

INPUT 
Descriptlon: 
Station Elevation Data num- 15 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9961.41 2034.2 9983.94 2020.53 9989.03 2017.36 9990.52 2017.19 9992.02 2017.01 
9996.31 2016.5 9997.05 2016.49 10000 2016.6310002.56 2016.75 10026.6 2021.39 
10043.86 2024.910099.77 2027.9610100.77 2028.0110101.46 2028.0210107.41 2028.09 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9961.41 .07 9983.94 .06 10026.6 .07 

Bank Sta: Left Right Lengths: Left Channel Right 
9983.94 10026.6 270.89 270.89 270.89 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 2 

RIVER: Andora Wills 
RS: 0.185 

INPUT 
Description: Junction 2 
Station Elevation Data num= 2 7 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
9886.56 2037.8 9892.52 2037.32 9895.01 2037.11 9895.89 2037.14 9924.94 2037.65 
9932.72 2035.9 9943.89 2032.51 9952.67 2029.69 9966.59 2026.18 9968.9 2025.25 
9975.91 2019.9 99852013.999 9990.45 2010.46 9991.43 2010.42 9991.76 2010.4 
9992.98 2010.33 9997.24 2010.110001.17 2009.87 10003.5 2010 10012.3 2010.71 
10019.23 2013.7710027.57 2017.510029.33 2017.7110049.61 2019.410059.87 2021.99 
10065.77 2022.7910067.63 2023.6 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9886.56 .07 9985 .0610019.23 .07 

Bank Sta: Left Right Lengths: Left Channel Right 
998510019.23 119.63 119.63 119.63 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Split 2 

RIVER: Andora Hills 
RS: 0.093 

INPUT 
Description: Rndora Hills Wash 

XS where the Energy Grade Lines were balanced 
for the split flow, Q=1287cfs 

Station Elevation Data num= 18 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9978.81 2031 9983.39 2029.4 9986.2 2028.4 9996.69 2023.9 9999.59 2023.5 
9999.8 2023.510004.67 2023.7310005.61 2023.7710009.23 2024.0610013.04 2025.03 

10017.97 2026.410029.63 2026.9910047.52 2027.7210060.64 2030.9310090.82 2037.73 
10108.79 2041.8 10127.5 2045.1110130.49 2045.13 

Manning ' s n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9978.81 .07 9986.2 .0610047.52 .07 

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Contr. Expan. 
9986.210047.52 141.71 141.71 141.71 .1 .3 

CROSS SECTION 
REACH: Split 2 
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INPUT 
Description : 
Station Elevation Data num= 1 8  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9923.57 2028.4 9927.84 2028.42 9966.35 2021.65 9972.17 2021.06 9972.69 2020.7 
9987.59 2018.7 9988.01 2018.66 9988.37 2018.58 9989.75 2018.3510000.13 2016.53 

10000.24 2016.510014.13 2022.7810018.68 2024.5510024.12 2024.2410038.99 2025.16 
10047.81 2027.510082.01 2038.6210086.23 2039.98 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9923.57 .07 9966.35 .0610014.13 .07 

Bank Sta: Left Right Lengths: Left Channel Right 
9966.3510014.13 215.36 215.36 215.36 

Coeff Contr. Expan. 
.1 . 3  

CROSS SECTION 
REACH: Split 2 

RIVER: Andora Hills 
RS: .042 

INPUT 
Descriptlon: Andor Hills Wash 
Station Elevation Data num= 25 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9966.96 2025.7 9971.34 2024.18 9973.3 2022.27 9975.97 2020 9976.95 2019.11 
9982.63 2016.6 9991.38 2012.32 9994.11 2011.65 9994.9 2011.49 9995.77 2011.32 
9998.39 2010.810000.36 2010.43 10002.5 2010.4910005.19 2010.5510011.31 2012 

10021.64 2015.210023.49 2015.3210028.21 2016.0410030.41 2016.4210035.48 2017.25 
10053.46 2021.210058.18 2022.2710061.05 2022.76 10069.6 2023.74 10076.7 2024.4 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9966.96 .07 9982.63 .0610028.21 .07 

Bank Sta: Left Right Coeff Contr. Expan. 
9982.6310028.21 .1 . 3  

RIVER: Andora Hills 
RS: 0.162 

CROSS SECTION 
REACH: Reach 1 

INPUT 
Descriptlon: Junction 2 
C385, Q=3200 cfs 
Station Elevation Data num= 35 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9929.95 2026 9937.7  2024.03 9943.53 2022.11 9946.41 2020.98 9948.88 2020.06 
9951.54 2019 9960.64 2016.16 9970.09 2012.72 9983 2008.47 9992.31 2007.33 
9992.51 2007.310005.11 2007.9310008.16 2007.9110014.72 2007.8810019.34 2007.89 
10019.4 2007.910021.64 2008.0510027.08 2008.5410028.73 2008.6810029.43 2008.74 

10032.59 200910033.79 2009.61 10041 2012.1710047.17 2014.36 10070.4 2014.82 
10074.93 2014.8510080.56 201510084.51 2014.9910100.89 2015.1110110.78 2017.51 
10121.27 2020.1110134.69 2020.410139.77 2020.5810141.45 2020.5110144.48 2020.67 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9929.95 .07 9970.09 .06 10041 .07 

Bank Sta: Left Right Lengths: Left Channel Right 
9970.09 10041 111 .48  111.48 111.48 

CROSS SECTION 
REACH: Reach 1 

INPUT 
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Descrlption: 
Station Elevation Data num= 4 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9903.78 2030.1 9912.76 2025.53 9918.23 2022.54 9939.44 2011.27 99442009.426 
9948.34 2007.67 9958.34 2006.3 9961.55 2006.29 9974.38 2006.23 9980.87 2006.16 
9981.17 2006.15 9982.36 2006.2 9987.82 2006.22 9990.25 2006.05 9991.42 2005.93 
9993.9 2005.61 9997.62 2005.210005.05 2004.3410009.68 2006.8110013.27 2008.81 
10015.5 2010.0910015.95 2010.410020.92 2012.8910036.79 201310053.29 2012.98 
10054.16 2013.0410055.43 2013.210074.66 2014.6310077.01 2014.8510077.07 2014.85 
10081.22 2014.7110092.67 2014.710094.13 2014.6710094.53 3014.6510095.56 2014.62 
10103.35 2014.3110111.08 2014.2 10123.8 2013.5910124.47 2013.5410125.63 2013.46 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9903.78 .07 9944 .0610013.27 .07 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
994410013.27 57.16 57.16 57.16 .1 . 3  

CROSS SECTION RIVER: Andora Hills 
REACH: Reach 1 RS: 0.129 

INPUT 
Description: Cave Creek 
Station Elevation Data 

Sta Elev Sta 
9939.84 2020 9957.34 

9995 2004 10000 
10025.62 2010.510038.77 

nums 14 
Elev sta Elev Sta Elev Sta Elev 
2010 9964.28 2006 9972.26 2004.4 9985.16 2004.5 

2003.910002.66 200410011.27 200610019.17 2010 
201110043.42 201210051.96 2014 

Manning's n Values 
Sta n Val Sta 

9939.84 .07 9964.28 

Bank Sta: Left Right 
9964.2810011.27 
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HEC-RAS September 1998 Version 2.2 
U.S. Army Corp of Engineers 
Hydrologic Engineer~ng Center 
609 Second Street, Suite D 
Davis, California 95616-4687 

(916) 756-1104 

X X XXXXXX XXXX X X X X  XX XXXX 
X X X X X X X X X  X 
X X X X X X  X X X  
X X X X X X X  XXXX X X X X  XXXX Xxxxxx X X X X  
X X X X X X X X X 
X X X X X X X  X X X 
X X xxxxxx XXXX X X X  X X X X X X  

PROJBCT DATA 
Project Title: Galloway Wash 
Project File : galloway.prj 
Run Date and Time: 4/3/02 4:14:40 PM 

Project in English units 

Project Description: 
Floodplain Delineation Study of Andora Hills & Galloway Washes, FCD 
99-14 
Flood Control District of Maricopa County, October, 2000 
J6 Puller 
Hydrology & Geomorphology, Inc., Tempe Az. 

GEOMETRY DATA 

Geometry Title: Galloway Wash 
Geometry File : x:\projects\Agency\FCDMC\Galloway\HECRAS\ras with fema 
cments\galloway.g01 

Reach Connection Table 

River Reach Upstream Boundary Downstream Boundary 

Grapevine 
Galloway 
Galloway 
Galloway 
Galloway 
Galloway 
Galloway 
Galloway 
Galloway 
Galloway 
Galloway 
Galloway 

Reach 1 
Reach 8 
Split 1 
Reach 7 
Reach 6 
Split 2 
Reach 5 
Reach 4 
Reach 3 
Reach 2 
Split 3 
Reach 1 

JUXCTION INFORMATION 

I 
Name: Junction 4 
Description: 

I 
Energy computation Method 

Geometry Data 
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Split 1 
Split 1 
Junction 1 
split 2 
split a 
Junction 2 
Junction 3 
Split 3 
Split 3 
Junction 4 

Junction 3 
Split 1 
Junction 1 
Junction 1 
split 2 
Junction 2 
Junction 2 
Junction 3 
Split 3 
Junction 4 
Junction 4 
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Length across Junction Tributary 
River Reach River Reach 

Galloway Reach 2 to Galloway Reach 1 
Galloway Split 3 to Galloway Reach 1 

Name: Split 3 
Description: 
Energy computation Method 

Length across Junction Tributary 
River Reach River Reach 

Galloway Reach 3 to Galloway Split 3 
Galloway Reach 3 to Galloway Reach 2 

Name: Junction 2 
Description: 
Energy computation Method 

Length across Junction Tributary 
River Reach River 

Galloway Reach 5 to Galloway 
Galloway Split 2 to Galloway 

Name: Junction 3 
Description: 
Energy computation Method 

Length across Junction Tributary 
River Reach River 

Galloway Reach 4 to Galloway 
Grapevine Reach 1 to Galloway 

Name: Split 1 
Description: 
Energy computation Method 

Length across Junction Tributary 
River Reach River 

Galloway Reach 8 to Galloway 
Galloway Reach 8 to Galloway 

Name: split 2 
Description: 
Energy computation Method 

Reach 
Reach 4 
Reach 4 

Reach 
Reach 3 
Reach 3 

Reach 
Reach 7 
Split 1 

Length across Junction Tributary 
River Reach River Reach 

Galloway Reach 6 to Galloway Reach 5 
Galloway Reach 6 to Galloway Split 2 

Name: Junction 1 
Description: 
Energy computation Method 

Length across Junction Tributary 
River Reach River 

Galloway Split 1 to Galloway 
Galloway Reach 7 to Galloway 

CROSS SECTION RIVER: Grapevine 
REACH: Reach 1 RS: 0.210 

Geometry Data 
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Reach 
Reach 6 
Reach 6 

Length Angle 
187 
198 

Length Angle 
232 0 
205 

Length Angle 
171.26 

Length Angle 
198 
165 

Length Angle 
81 

Length Angle 
82.59 
109.9 0 

Length Angle 
142 
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INPUT 
Descrlptlon: Limit of Detailed Study 
This cross section 1s common to cross 

section 0 .00  from CH2M Hill, March, 1990, FIS of Cave Creek and 
Trlhutarles, Grapevine Wash. Data are taken from top0 developed 
for FW-99-14, Floodplain Delineation Study of Andora Hills and 
Galloway Washes 

Station Elevation Data num= 22 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9613.7 2220 9644 2218 9678.3 2216 9681.5 2215.7 9686.6 2216 
9749.3 2217.6 9816.8 2216 9860.6 2214 9875.8 2216 9888.6 2216.3 
9901.5 2216 9982.9 2214 10000 2212.8 10009.8  2214 10023 .1  2214.5 

10052.4 2214 10085.7 2212 10088.4 2211.6 10090.9  2212 10123 2214 
10139.9  2216 10150 2220 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9613.7  .055 9982.9 .045 10023 .1  .055 

Bank Sta: Left Right Lengths: Left Channel Right 
9982.9 10023 .1  216 .1  244.3 234.5  

coeff Contr. Expan. 
.1 . 3  

RIVER: Grapevine 
RS: 0.166 

CROSS SECTION 
REACH: Reach 1 

INPUT 
Description: 
Station Elevation Data num= 74 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9540.57 2221.38 9553.08 2216.83 9557.72 2216.6 9567.75 2215.59 9573.08 2214.08 
9578.73 2213.56 9578.76 2213.55 9578.91 2213.55 9597.11 2212.91 9601.31 2213.94 
9601.94 2214.05 9627.93 2213.63 9633.47 2213.6 9633.6 2213.67 9648.53 2213.41 

9690.6 2212.77 9714.62 2213 9717.55 2212.98 9718.73 2212.72 9729.31 2210.43 
9735.56 2211.08 9744.47 2212.08 9750.6 2211.84 9765.68 2211.39 9774.53 2211.42 
9812.24 2210.7 9825.73 2210.19 9828.77 2210.04 9835.95 2209.05 9844.21 2208.15 
9845.17 2208.12 9853.2 2208.8 9859.05 2209.24 9861.11 2209.32 9866.17 2209.21 
9874.24 2209.7 9875.72 2209.78 9889.21 2208.68 9892.46 2209.33 9917.44 2209.49 
9933.71 2209.64 9945.9 2209.8 9978.11 2209.4 9986.15 2209.05 9996.94 2207.01 
9999.76 2206.4710007.48 2207.8110014.79 2209.0410022.25 2208.8910044.57 2208.43 

10052.74 2208.32 10056.4 2208.2610060.81 2208.2410079.45 2208.26 10085.4 2208.19 
10089.77 2208.0210091.89 2207.610098.06 2208.2610102.18 2208.0410106.54 2208.46 
10120.61 2208.510125.01 2208.21 10128 2208.0310138.69 2208.5910142.49 2209.16 
10148.61 2209.5110150.32 2209.5310153.49 2209.810165.08 2210.8510181.02 2212.42 
10186.19 2212.6310191.85 2213.310207.35 2216.4910211.44 2217.09 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9540.57 ,055 9986.15 .04510014.79 .055 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9986.1510014.79 253.33 248.81 249.45 . I  . 3  

Ineffective Flow num= 1 
Sta L Sta R Elev 
1011310211.44 2212.5 

CROSS SECTION 
REACH: Reach 1 

RIVER: Grapevine 
RS: 0.119 

INPUT 
Description: 
Station Elevation Data num= 74 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9572.93 2209.82 9574.6 2209.4 9581.55 2207.49 9591.2 2206.8 9598.39 2206.38 

Geomeay Data 
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Coeff Contr. Expan. 
.1 .3 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9572.93 .055 9953 .04510009.55 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
995310009.55 233.58 234.36 227.06 

 eft Levee Station= 9791.48 Elevation= 2205.52 

CROSS SECTION RIVER: Grapevine 
REACH: Reach 1 RS: 0.075 

INPUT 
Description: 
Station Elevation Data num= 3 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9728.9 2205.22 9741.3 2201 9751.91 2201.11 9762.22 2201.15 9790.11 2199.7 
9791.82 2199.62 9792.75 2199.56 9792.99 2199.56 9794.28 2199.55 9796.7 2199.54 
9803.67 2199.48 9905.6 2198.61 9921.93 2198.13 9931.96 2197.42 9937.16 2196.95 
9949.06 2197.35 9949.31 2197.35 9949.96 2197.34 9972.28 2196.72 9988.72 2194.75 
9993.95 2194.32 9996.11 2194.1 9999.33 2193.6210021.99 2197.9510035.34 2198.19 

10046.43 2198.4610070.77 2198.7710085.83 2198.83 10134 2198.5310141.72 2198.45 
10166.46 2199.0310189.66 2199.58 10200 2197.3810210.33 2195.310219.23 2197.08 
10225.14 2198.3910240.86 2199.1 10253 220010278.27 2209.29 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9728.9 .055 9972.28 .04510021.99 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
9972.2810021.99 219.19 230.55 227.84 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Grapevine 
REACH: Reach 1 RS: 0.031 

INPUT 
Description: Junction 3, Galloway Wash 
Station Elevation Data num= 3 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9799.93 2199.96 9806.39 2196.33 9811.5 2196.21 9862.83 2194.42 9871.94 2194.47 
9935.59 2193.68 9951.12 2193.55 9958.6 2192.76 9969.26 2191.67 9976.6 2192.27 
9978.75 2192.56 9981.22 2192.13 9999.71 2189.2310007.36 2189.6110021.08 2191.59 

10024.25 2191.4410031.87 2190.5910033.12 2190.6710040.97 2191.510046.95 2191.71 
10053.63 219210065.58 2193.1510076.77 2193.6410121.25 2193.0510154.81 2193.06 
10192.21 2193.3110211.27 2193.4410221.17 2193 6410239.49 2193.910279.39 2193.94 
10296.45 2194.0710302.49 2194.3810305.32 2193.6910335.53 2195.0510350.86 2195.47 
10360.69 2195.9410363.63 2197.6410376.34 2205.49 

Manning's n Values num= 3 
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Sta n Val Sta n Val Sta n Val 
9799.93 .055 9978.75 .04510024.25 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
9978.7510024.25 187.68 165 168.62 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Galloway 
REACH: Reach 8 RS: 4.832 

INPUT 
Description: Study Limit 
Station Elevation Data nun= 22 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9739 2616 9777 2608 9788 2607.2 9798 2607.5 9854 2607.5 
9863 2607.2 9877 2608 9885 2608.3 9894 2608 9899 2607.7 
9905 2608 9912 2608.3 9918 2608 9934 2607.6 9946 2607.9 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
9739 .06 9985 .04 10055 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9985 10055 166.73 190.09 198.61 

Coeff Contr. Expan. 
.1 -3 

CROSS SECTION RIVER: Galloway 
REACH: Reach 8 RS: 4.796 

INPUT 
Description: 
Station Elevation Data num= 23 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9709 2613.5 9715 2612 9747 2604 9753 2602.6 9757 2603.7 
9763 2603 9782 2603.8 9791 2603.5 9808 2604 9832 2604.3 
9850 2604 9864 2603.6 9879 2603.6 9893 2603 9904 2603.7 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
9709 .06 9973 .04 10014 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9973 10014 120.45 137.88 142.2 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 8 

RIVER: Galloway 
RS: 4.770 

INPUT 
Description: 
Station Elevation Data nun= 3 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9725.87 2610.83 9727.35 2610.55 9740.65 2608.27 9786.15 2600.39 9786.92 2600.24 
9790.74 2599.51 9791.5 2599.57 9793 2599.62 9796.5 2600.06 9799.54 2600.55 

9800 2600.7 9819.93 2600.9 9854.24 2600.98 9858.94 2600.57 9862.17 2600.25 
9863.52 2600.35 9876.11 2600.24 9941.18 2600.33 9956.91 2600.04 9971.07 2599.16 
9974.86 2599.4 9976.82 2599.51 9980.87 2599.47 9986.33 2599.32 9990.25 2599.19 
9995.18 2598.57 9999.59 2598.05 9999.76 2598.04 9999.96 259810002.27 2598.09 
10018.6 2598.4610026.61 2598.34 10030 2599.1410030.26 2599.1810030.58 2599.16 
10034.32 2598.86 100402600.07910054.91 2603.2810079.05 2608.68 

Maruling's n Values nun= 3 
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Sta n Val Sta n Val Sta n Val 
9725.87 .06 9990.25 .04 10040 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9990.25 10040 196.97 200.24 201.23 

Coeff Contr. Expan. 
.1 . 3  

CROSS SECTION RIVER: Galloway 
REACH: Reach 8 RS: 4.732 

INPUT 
Description: 
Station Elevation Data num= 18 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9670.22 2602.6 9682.72 2602 9721.72 2596 9733.22 2595.2 9747.22 2594 
9750.22 2593.9 9754.22 2594 9816.22 2595.7 9852.72 2595 9936.22 2594.8 
9987.22 2594.6 9999.22 259410009.22 2593.8510023.22 2594 100352595.812 

10036.22 2596 100402596.97610067.22 2604 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9670.22 .06 9936.22 .04  10035 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9936.22 10035 216.23 201.99 169 .53  

Ineffective Flow num= 1 
Sta L Sta R Elev 

9670.22 9805 2597 

CROSS SECTION RIVER: Galloway 
REACH: Reach 8 RS: 4.694 

INPUT 
Description: City of Scottsdale 
Statlon Elevation Data num= 5 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9576.98 2597.67 9581.24 2596.97 9584.02 2596.64 9594.89 2595.4 9604.12 2594.68 
9615.35 2593.99 9620.91 2593.53 9623.36 2593.32 9636.67 2592.6 9644.68 2592.27 
9647.63 2591.89 9655.01 2591.15 9656.96 2591.1  9661.61 2591.01 9676.61 2590.67 
9689.97 2590.58 9704.72 2590.71 9710.53 2590.63 9729.57 2592.64 9736.51 2593.45 

9740.8 2593.81 9748.83 2593.18 9756.26 2591.11 9756.64 2591.08 9769.16 2590.66 
9779.39 2590.49 9815.2 2590.56 9842.48 2590.61 9862.22 2590.64 9876.17 2591.02 
9902.13 2591.25 9913.47 2591.35 9917.44 2590.81 9925.07 2590.87 9927.65 2591.11 
9935.65 2590.47 9936.05 2590.44 9936.28 2590.39 9943.65 2589.87 9948.27 2589.77 
9959.91 2589.38 9970.75 2590.5  9975.88 2590.86 9980.53 2590.63 9990.61 2589.91 
9995.57 2589.36 9998.26 2588.9810018.91 2589.12 10032.1 2589.1710037.94 2589.67 

10038.74 2589.810042.95 2590.3410055.07 2590.3310070.25 2592.3410077.52 2592.8 
10083.13 2593.3510091.88 2593.1110099.96 2593.4110133.12 2597.98 

Manning's n Values mum= 3 
Sta n Val Sta n Val Sta n Val 

9576.98 .06 9927.65 .0410042.95 .06 

Bank Sta: Left Right Lengths: Left Channel Rlght 
9927.6510042.95 231.46 198.02 198.37 

Ineffective Flow num= 1 
Sta L Sta R Elev 

9576.98 9740.8  2593.81 

Coeff Contr. Expan. 
.1 .3  

Coeff Contr. Expan. 
.1 .3  

CROSS SECTION RIVER: Galloway 
REACH: Reach 8 RS: 4.656 

INPUT 
Description: Pima Rd., Split 1 

FDS of Andora Hills & Galloway Washes 
FCD 99-14 
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Station Elevation Data num= 3 4 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9839.75 2591.4 9840.52 2591.47 9840.82 2591.44 9859.03 2588.8 9867.78 2587.98 
9878.01 2585.84 9883.93 2584.96 9896.26 2583.17 9899.03 2583.23 9908.92 2583.18 
9913.46 2583.18 9923.36 2583.67 9929.52 2584.08 9939.62 2584.24 9945.28 2584.62 
9967.85 2584.43 9994.18 2584.23 9998.11 2583.57 10000.2 2583.3810017.79 2583.69 
10020.66 2583.710025.18 2584.8710026.27 2585.0410036.28 2584.9310076.28 2584.81 
10084.1 2584.4410090.41 2584.410096.88 2584.45 10101.5 2584.8710108.32 2585.37 
10129.56 2588.5310134.33 2589.0810138.14 2589.4610140.82 2589.74 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9839.75 .06 9883.93 .0410026.27 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9883.9310026.27 189.69 200.98 207.12 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Galloway 
REACH: split 1 RS: 0.082 

INPUT 
Description: Split 1 
Station Elevation Data num= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9955.4 2582.8 9968.1 2582.7 9987.6 2582 10000 2581.4 10019.8 2582 

10035.6 2584 10095.2 2586 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9955.4 .06 9987.6 -045 10019.8 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9987.6 10019.8 112.7 116.1 109.4 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Split 1 

RIVER: Galloway 
RS: 0.033 

INPUT 
Description: Town of Carefree 
Station Elevation Data num= 16 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9947.21 2580.51 9950.95 2580.31 9953.31 2580.41 9954.09 2580.4 9956.36 2580.31 
9972.4 2579.68 9982.22 2576.76 9983.21 2576.47 9985.21 2576.6 9993.94 2577.72 
9997.27 2576.73 10000 2576.1210004.01 2577.2310004.24 2577.2910006.47 2577.7 
10038.86 2585.01 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9947.21 .06 9972.4 ,045 9993.94 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9972.4 9993.94 172.53 172.53 172.53 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Galloway 
REACH: Split 1 RS: 0.027 

INPUT 
Description: Juntion 1 
Station Elevation Data num= 17 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9964.39 2574.25 9967.19 2574.24 9969.98 2574.2 9973.74 2574.22 9986.17 2574.23 
9997.8 2571.79 10000 2571.3810001.97 2571.9710007.69 2573.7410026.17 2576.77 

10028.46 2576.5110030.08 2576.4810036.36 2576.38 10048.5 2577.0210063.36 2577.74 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9964.39 .06 9986.17 .04510007.69 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9986.1710007.69 215.95 201.74 159.75 

Coeff Contr. Expan. 
.1 . 3  

CROSS SECTION 
REACH: Reach 7 

RIVER: Galloway 
RS: 4.639 

INPUT 
Description: Split 1 
Station Elevation Data num= 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9872.5 2586 9908.2 2584 9931.3 2582 9950.4 2581 10000 2581 

10016.4 2581.3 10022 2582 10044.9 2582.8 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9872.5 .06 9931.3 .04 10022 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9931.3 10022 116.8 120 125 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Galloway 
REACH: Reach 7 R S :  4.618 

INPUT 
Description: Town of Carefree 
Station Elevation Data num= 25 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9888.35 2583.77 9890.58 2583.34 9893.73 2582.86 9903.4 2581.62 9916.73 2581.99 
9917.96 2582.04 9928.28 2582.2 9931.98 2582.26 9932.11 2582.26 9932.26 2582.26 
9933.17 2582.25 9941.27 2582.26 9946.06 2581.67 9956.42 2580.45 99622578.514 
9962.5 2578.34 9966.51 2576.62 9978.34 2576.49 9991.59 2576.34 10004.1 2576.62 
100102578.57110012.78 2579.4910014.47 2580.0410076.02 2580.4710089.72 2580.51 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9888.35 .06 9962 .04 10010 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9962 10010 204.6 197.46 190.46 

Coeff Contr. Expan. 
.1 . 3  

CROSS SECTION RIVER: Galloway 
REACH: Reach 7 RS: 4.581 

INPUT 
Description: Junction 1, Split 1 
Station Elevation Data num= 2 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9860.55 2577.84 9862.82 2576.74 9868.57 2574.31 9877.54 2574.25 9887.5 2574.1 
9904.04 2573.68 9907.35 2574.02 9908.46 2574.14 9909.85 2574.16 9923.23 2574.23 
9934.93 2574.28 9936.81 2574.33 9940.62 2574.2 9943.41 2573.86 9963.84 2574.58 
9967.91 2574.71 99712573.771 9978.8 2571.4 9979.92 2571.03 9994.43 2570.58 

10001.72 2570.3710002.39 2570.3410007.15 2571.49 100172573.77410020.56 2574.6 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9860.55 .06 9971 .04 10017 .06 

Geometry Data 
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Bank Sta: Left Right Lengths: Left Channel Right 
9971 10017 215.95 201.74 159.75 

Left Levee Station= 9967.91 Elevation= 2574.71 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 4.543 

INPUT 
Description: Junction 1, Split 1 
station Elevation Data num= 19 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9878.56 2571.79 9929.25 2570.04 9945.63 2570.03 9960.9 2570.04 9969.61 2570.01 

99732568.939 9977.97 2567.37 9982.05 2566.26 9992.01 2566.2610016.04 2566.29 
10019.86 2566.4 100292568.83110030.95 2569.3510032.36 2569.5910035.66 2570.38 
10050.9 2570.4310063.39 2570.5610078.93 2571.1210092.93 2571.67 

Manning's n Values num= 3 
~ t a  n Val Sta n Val Sta n Val 

9878.56 .06 9973 .04 10029 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9973 10029 174.82 201.42 209.08 

CROSS SECTION RIVER: Galloway 
REAM: Reach 6 RS: 4.505 

INPUT 
Description: 
Station Elevation Data numz 44 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9884.95 2567.34 9898.05 2565.55 9909.25 2563.85 9919.79 2564.85 9923.13 2565.17 
9945.08 2564.93 9949.22 2564.91 9954.19 2563.45 99572562.631 9962.15 2561.13 
9962.43 2561.12 9964.9 2561.0810009.24 2560.1710009.85 2560.2710011.84 2560.17 

10012.54 2560.1410025.94 2560.3210027.34 2560.2110033.09 2561.0610036.25 2561.3 
10046.08 2561.6310057.72 2562.3610080.03 2563.8410090.35 2563.38 10096.3 2563.38 
10106.22 2562.1510111.12 2562.8910121.77 2562.63 10126.4 2562.6310136.94 2562.51 
10143.18 2562.6210145.65 2562.7110163.34 2562.1810164.41 2562.1510168.53 2562.03 
10185.13 2562.9810192.73 2563.8610204.61 2565.07 10215.2 2565.6910220.44 2566.21 
10236.83 2566.710238.69 2566.8510243.97 2567 15 10266.6 2567.82 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9884.95 .06 9957 .0410033.09 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
995710033.09 180.55 200.08 205.2 

Ineffective Flow numr 1 
Sta L Sta R Elev 

10047.03 10266.6 2563.84 

Coeff Contr. Expan. 
.1 .3 

Coeff Contr.  pan. 
.1 .3 

CROSS SECTION 
REACH: Reach 6 

RIVER: Galloway 
RS: 4.467 

INPUT 
Description: 
Station Elevation Data nun= 2 0 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9912.31 2565.86 9931.33 2565.56 9937.78 2565.36 9939 2564.46 9941.63 2562.02 
9950.61 2560.69 9957.31 2559.68 99592559.164 9961.99 2558.25 9977.03 2556.37 
9999.34 2556.2610004.85 2556.3410008.31 2557.71 100152558.62610036.42 2561.56 
10036.74 2561.5610038.63 2561.5410040.46 2561.810065.72 2564.5210068.55 2564.99 

Manning's n Values nun= 3 
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Sta n Val Sta n Val Sta n Val 
9912.31 .055 9959 .04 10015 .055 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9959 10015 182.88 200.4 202.73 .1 .3 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 4.429 

INPUT 
Description: 
Station Elevation Data num= 14 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9901.04 2556.27 9907.74 2556.12 9917.76 2555.63 9921.28 2555.31 9925.97 2554.4 

99262554.394 9933.48 2552.81 9963.54 2552.91 9969.25 2552.92 9974.39 2552.81 
10001.12 2552.310005.14 2554.0510037.45 2565.7610039.33 2565.99 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

9901.04 .055 9926 .0410005.14 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
992610005.14 197.08 199.32 196.01 

Cosff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 6 

RIVER: Galloway 
RS: 4.391 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9859.99 2550.83 9863.2 
9891.03 2549.04 9894.15 
9927.08 2547.24 9939.61 
9986.07 2548.28 9990.4 
100202548.98410023.47 

10102.34 2550.2610107.24 
10155.23 2551.91 

num= 3 1 
Elev Sta Elev Sta Elev Sta Elev 

2550.54 9879.78 2549.2 9881.32 2549.15 9890.35 2549.05 
2548.87 9924.57 2547.22 9925.5 2547.15 9926.24 2547.12 
2548.46 9940.21 2548.6 9954.55 2552.28 9971.59 2550.19 
2546.9510015.38 2547.0510017.27 2547.0710017.56 2547.27 
2551.4210027.83 2551.5410039.48 2551.8910099.44 2550.35 
2549.3110113.18 2548.1810113.78 2548.110113.82 2548.1 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9859.99 .055 9971.59 .04 10020 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
9971.59 10020 200.06 199.24 196.42 

heft Levee Station= 9954.55 Elevation= 2552.28 
Right Levee Station=10039.48 Elevation= 2551.89 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 4.353 

INPUT 
Descrrption: 
Station Elevation Data num= 38 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9813.98 2545.92 9819.77 2545.86 9824.43 2545.58 9827.19 2545.45 9842.18 2544.89 
9851.44 2544.75 9876.72 2543.58 9876.98 2543.58 9878.15 2543.38 9887.24 2542.5 
9889.44 2542.57 9905.78 2544.58 9913.13 2545.75 9922.32 2545.66 9927.11 2545.61 
9928.17 2545.55 9936.57 2545.2 9942.33 2544.93 9944.41 2544.85 9946.21 2545.18 
9958.28 2546.39 9961.91 2545.34 99632544.925 9966.69 2543.5210019.23 2543.44 
10045.31 2543.510049.17 2544.93 10050 2545.2210055.33 2547.0810056 66 2546.98 
10065.2 2546.9710071.75 2545.6510081.63 2543.9210089.26 2545.3910095.72 2546.03 

I 10096.96 2546.1610109.47 2547.1410116.16 2547.17 

Geometry Data 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9813.98 ,055 9963 .04 10050 ,055 

Coeff Contr. Expan. 
.1 -3 

Bank Sta: Left Right Lengths: Left Channel Right 
9963 10050 197.1 200.05 203.14 

Left Levee Station= 9958.28 Elevation= 2546.39 
Right Levee Station=10055.33 Elevation= 2547.08 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 4.315 

INPUT 
Description: 
Station Elevation Data num= 34 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9846.93 2541.89 9853.43 2541.57 9854.96 2541.33 9864.59 2539.53 9872.14 2538.91 
9883.58 2537.94 9896.14 2538.71 9913.24 2540.59 9919.46 2541.53 9921.54 2541.65 
9923.82 2541.47 9931.06 2539.9 9943.41 2539.22 9953.97 2538.77 9956.39 2538.85 
9978.93 2539.83 9980.63 2540.14 9990.28 2540.37 9992.47 2539.94 9997.27 2538.63 

10038.93 2538.8710062.13 2538.9 100752540.40410076.25 2540.5510081.38 2541.14 
10086.77 2541.51 10089.8 2542.2210095.76 2541.3310110.51 2539.3210118.19 2539.94 
10120.07 2540.1110124.29 2540.2110144.89 2541.3610147.85 2542.26 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9846.93 .055 9990.28 .04 10075 ,055 

Bank Sta: Left Right Lengths: Left Channel Rlght 
9990.28 10075 200.17 200.44 193.59 

Ineffective Flow num= 1 
Sta L Sta R Elev 

9846.93 9965 2543 
Right Levee Station= 10089.8 Elevation- 2542.22 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 4.277 

INPUT 
Descrrption: 
Station Elevation Data num= 3 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9858.05 2539.57 9861.62 2539.14 9880.69 2535.44 9881.7 2535.36 9884.6 2534.85 
9902.29 2534.07 9904.37 2533.98 9904.89 2534.02 9906.42 2534.16 9938.84 2536.88 
9947.26 2537.03 9950.69 2537.46 9952.84 2536.71 9966.56 2535.25 9970.22 2535.24 
9978.71 2535.21 9988.68 2535.2 9992.34 2535.14 9997.24 2534.3510000.56 2533.79 

10005.84 2533.7610015.22 2533,7610060.95 2534.0210075.92 2534.9310081.46 2535.26 
10098.11 2536.3310100.71 2536.2610120.75 2534.7 10120.8 2534.6910120.81 2534.69 
10128.55 2534.6110136.09 2533.7410151.68 2535.98 10153.8 2536.2710156.61 2536.62 
10169.04 2537.8410204.37 2540.72 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9858.05 ,055 9992.34 .0410075.92 .055 

Bank Sta: Left Rlght Lengths: Left Channel Right 
9992.3410075.92 194.19 199.88 212.53 

Right Levee Station=10100.71 Elevation= 2536.26 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 6 

RIVER: Galloway 
RS: 4.240 

Geometry Data 
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Coeff Contr. Expan. 
.1 .3 

INPUT 
Description: 
Statlon Elevation Data num= 3 1 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9784.9 2535.09 9787.55 2534.97 9797.46 2534.67 9811.94 2534.13 9817.51 2534.02 
9836.87 2533.88 9846.89 2533.8 '9859.96 2533.29 9878.94 2532.32 9889.79 2532.7 
9897.32 2533.05 9909.81 2535.04 9927.69 2530.64 9930.37 2530.36 9931.81 2530.17 
9960.56 2530.13 9976.19 2530.47 9979.2 2529.74 9981.96 2528.82 10004.9 2528.93 
10027.98 2528.9610634.52 2531.0110038.27 2532.110049.96 2531.8810058.54 2531.36 
10066.1 2530.1910068.41 2529.9510071.65 2530.2310079.37 2530.910090.45 2533.97 
10103.31 2536.71 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta nVal 

9784.9 .055 9976.19 .0410034.52 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
9976.1910034.52 205.89 200.16 175.1 

Ineffective Flow num= 1 
Sta L Sta R Elev 

10038.2710103.31 2532.1 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 4.202 

INPUT 
Description: 
Station Elevation Data num= 11 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9985.64 2530.37 9990.94 2528.43 9996.92 2526.31 99972526.242 9997.98 2525.41 
9999.39 2523.910046.51 2524.9410050.14 2525.02 10056 2526.4110059.08 2527.14 
10081.3 2532.5 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9985.64 .035 9997 ,035 10056 .035 

Bank Sta: Left Right Lengths: Left Channel Right 
9997 10056 203.3 200.59 189.22 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 6 

RIVER: Galloway 
RS: 4.164 

INPUT 
Description: 
Station Elevation Data num= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9978.37 2524.92 9993.55 2525.04 9996.88 2525.14 9997.33 2524.29 9999 2521.47 
9999.9 2519.9510034.65 2520.510060.92 2520.910062.43 2521.5 10064 2522.02 

10070.52 2524.1810076.36 2525 

Manning's n Values num= 3 
Sta nVal Sta nVal Sta nVal 

9978.37 .035 9999 ,035 10064 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9999 10064 194.8 198.76 205.64 .1 .3 

Lei t Levee Station= 9996.88 Elevation= 2525.14 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 4.126 

I 
INPUT 

I Geomehy Data 
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Description: 
Station Elevat~on Data nun= 14 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9961.34 2521.19 9982.63 2517.72 9993.38 2515.82 9994.25 2515.6310013.92 2515.62 

10034.26 2515.2710041.34 2516.91 100462517.892 10047.7 2518.2510067.41 2518.65 
10079.7 2519.1910090.45 2519.4410101.09 2519.9510141.43 2521.97 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9961.34 .055 9982.63 .035 10046 ,035 

Bank Sta: Left Right Lengths: Left Channel Right 
9982.63 10046 187.81 200.17 228.11 

Left Levee Station= 9961.34 Elevation= 2521.19 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 4.088 

INPUT 
Description: 
Station Elevation Data nun= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9963.63 2518.19 9966.07 2517.61 9982.81 2513.41 99912511.327 9999.21 2509.24 
10010.39 2509.38 10060.3 2510.04 100642511.17710084.65 2517.5210096.28 2520.42 
10099.66 2521.1710104.09 2522.07 

Manning's n Values nun= 3 
Sta n Val Sta n val Sta n Val 

9963.63 .055 9991 .04 10064 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
9991 10064 191.38 199.71 216.93 

I CROSS SECTION 
REACH: Reach 6 

Coeff Contr. Expan. 
.1 .3 

RIVER: Galloway 
RS: 4.050 

Coeff Contr. Expan. 
.1 .3 

INPUT 
Description: 
Station Elevation Data nun= 17 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9941.04 2510.25 9960.91 2508.07 9962.96 2507.88 9963.23 2507.88 9963.24 2507.87 
9963.63 2507.91 9970.68 2508.62 9971.26 2508.46 99772506.101 9983.99 2504.56 
9986.47 2504.0510010.79 2503.9610016.76 2503.88 10018 2504.3310021.72 2506.03 
10041.57 2511.6910043.34 2512.16 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9941.04 .055 9977 ,0410021.72 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
997710021.72 204.98 200.74 190.48 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 6 

RIVER: Galloway 
RS: 4.012 

INPUT 
Description: 
Station Elevation Data nun= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9966 2506.36 9966.7 2505.67 99712500.022 9971.71 2499.0910005.56 2499.09 

10025.9 2498.87 10033.2 2500.65 100342500.84910036.53 2501.4810040.59 2502.09 
10042.13 2502.210068.35 2504.74 
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Manning's n Values mum= 3 
Sta n Val Sta n Val Sta n Val 
9966 .055 9971 .04 10034 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
9971 10034 211.29 200.33 187.42 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 6 

RIVER: Galloway 
RS: 3.974 

INPUT 
Description: 
Station Elevation Data num= 11 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9908.45 2501.44 99132494.911 9913.07 2494.81 9914.23 2494.89 9983.93 2494.26 
10005.65 2494.110007.44 2494.89 100122495.92910016.92 2497.0510035.22 2499.11 
10048.83 2499.2 

Coeff Contr. Expan. 
.1 . 3  

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9908.45 .055 9913 ,035 10012 ,055 

Bank Sta: Left Right Lengths: Left Channel Right 
9913 10012 219.23 199.73 197.41 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 3.936 

INPUT 
Description: 
Station Elevation Data num= 16 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9910.67 2494.24 9933.28 2491.67 9933.69 2491.62 9933.77 2491.6 99372490.768 
9943.51 2489.09 9954.73 2488.91 9966.77 2488.91 9987.51 2488.4910000.88 2488.47 
100062490.59610008.37 2491.5810010.01 2492.4910018.27 2493.66 10027.4 2494.61 

10050.58 2495.04 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9910.67 .055 9937 .035 10006 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
9937 10006 199.19 200.02 197.39 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 3.899 

INPUT 
Description: 
Station Elevation Data num= 14 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9947.57 2487.91 99562485.484 9961.47 2483.91 9962.48 2483.45 9963.32 2483.44 
9970.24 2483.34 10006.3 2482.89 10012.9 2485.4210013.17 2485.510021.49 2466.29 
10039.72 2488.0210041.52 2488.1410045.18 2488.11 10054.1 2488.31 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9947.57 ,055 9956 ,035 10012.9 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9956 10012.9 206.23 199.63 190.14 .1 .3 

CROSS SECTION RIVER: Galloway 
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Page 14 of 65 

FDS of Andora Hills & Galloway Washes 
FCD 99-14 



REACH: Reach 6 RS: 3 . 8 6 1  

INPUT 
Description: Un-named Trlhutary 
Statlon Elevation Data num= 2 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9946.98 2482.04 9952.96 2481.52 9964.5 2481.4 9965.8 2481.39 9965.81 2481.38 
9978.65 2480.09 9984.74 2479.77 9985.79 2479.88 9987.69 2479.09 9994.35 2478.09 
9998.75 2477.7310002.83 2477.7510011.99 2477.7610026.82 2477.7710033.37 2477.98 

10052.51 2478.5810058.68 2479.210061.84 2479.1510076.71 2478.910110.51 2480.75 
10116.68 2480.9910130.97 2482.2410140.64 2482.31 

Manning ' 8  n Values num= 3 
Sta nVal Sta n Val Sta n Val 

9946.98 .055 9984.74 .03510058.68 ,055 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9984.7410058.68 195.08 200.38 213.91 .1 .3  

Ineffective Plow mum= 1 
Sta L Sta R Elev 
1007010140.64 2482 

CROSS SECTION 
REACH: Reach 6 

RIVER: Galloway 
RS: 3.823 

INPUT 
Description: 
Station Elevation Data num- 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9951.5 2476.93 9952.48 2476.8 9966.13 2475.06 9976.36 2475.22 9977.44 2475.22 

9978.31 2475.01 9984.47 2473.48 9991.85 2473.410048.23 2472.67 10053 2474.62 
10061 2477.8910070.34 2482.11 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9951.5 .035 9978.31 .04 10053 .055 

Coeff Contr. nxpan. 
.1 . 3  

Bank Sta: Left Right Lengths: Left Channel Right 
9978.31 10053 197 .39  199.08 201.89 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 3.785 

INPUT 
Description: 
Station Elevation Data num= 1 9  - 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9901.15 2472.01 9911.82 2471.66 9927.18 2471.21 9937.92 2470.5  9945.11 2469.76 
9947.74 2469.8 9953.68 2468.96 9961.58 2469.16 9971.34 2469.56 9976.65 2469.8 
9988.09 2469.77 9994.65 2468.0310020.97 2468.4110037.01 2468.3610051.66 2468.55 

10064.63 2468.62 100682469.76910081.61 2474.4110089.51 2477.44 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9901.15 ,055 9988.09 .04 10068 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
9988.09 10068 193 .4  198.85 213.49 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 3.747 

INPUT 
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Description: 
Station Elevation Data num= 23 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9900.32 2467.86 9908.04 2467.79 9909.77 2467.79 9910.1 2467.66 9935.06 2467.29 
9938.3 2467.35 9940.48 2467.36 9957.43 2466.75 9960.76 2466.69 9967.28 2466.58 

9971.97 2466.44 9981.83 2465.05 99872464.309 9993.97 2463.31 9995.84 2462.85 
9998.28 2462.510010.18 2462.5310024.53 2462.510062.41 2462.810074.95 2462.88 
100792464.00310098.03 2469.2810109.81 2472.75 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9900.32 ,055 9987 .04 10079 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
9987 10079 200.67 202.56 209.44 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 3.709 

INPUT 
Description: 
Station Elevation Data num= 20 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9941.71 2463.3 9943.08 2463.3 9959.22 2460.66 9959.94 2460.58 9960.31 2460.64 
9971.03 2461.87 9977.75 2461.92 9990.21 2461.77 9994.96 2459 99952458.973 
9997.14 2457.5110009.22 2457.5810054.68 2457.5 10057.9 2458.2810061.51 2459.05 

10067.44 2459.6110075.19 2460.46 10088.9 2464.6310093.34 2465.4610102.12 2467.77 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9941.71 .055 9995 .0410061.51 ,055 

Coeff Contr. Expan. 
.1 .3 

Bank Sta: Left Right Lengths: Left Channel Right 
999510061.51 200.53 199.18 179.03 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 3.671 

INPUT 
Description: 
Station Elevation Data num= 13 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9928.68 2458.27 9929.87 2457.04 99332454.168 9933.26 2453.93 9952.3 2453.52 

10014.45 2452.5310018.82 2452.55 10024.8 2454.110026.41 2454.59 100272454.668 
10030.94 2455.1910060.75 2459.4510075.03 2461.35 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9928.68 .055 9933 .04 10027 ,055 

Bank Sta: Left Right Lengths: Left Channel Right 
9933 10027 212.76 199.05 189.71 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 3.634 

INPUT 
Description: 
Station Elevation Data num= 23 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9857.01 2451.54 9857.8 2451.5 9863.98 2451.05 9867.49 2451.07 9870.36 2450.93 
9885.14 2450.42 9885.72 2450.37 9900.26 2448.89 9907.84 2449.87 9919.26 2450.41 
9930.9 2451.97 9933.68 2451.07 99382449.393 9941.59 2448 9973.13 2447.83 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9857.01 .055 9938 .04 10018 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
9938 10018 214.68 200.35 1 9 7 . 1  

Left Levee Station= 9930.9 Elevation= 2451.97 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 3.596 

INPUT 
Description: 80th St. Alignment 
Station Elevation Data num= 28 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9823.68 2448.7  9835.61 2447.65 9837.21 2447.74 9846.67 2447.05 9864.91 2445.95 
9882.89 2445.58 9891.94 2445.39 9892.78 2445.36 9893.5  2445.32 9897.61 2445.18 
9928.53 2443.6 9960 2443.5  9960.05 2443.5  9975.08 2443.43 10000 2443.5  

10036.53 2443.47 100452444.85910046.04 2445.0310057.98 2446.8410078.08 2442.92 
10078.98 2442.7410079.22 2442.82 10085.5  2444.8410091.16 2447.6810099.22 2450.94 
10100.86 2451.7610106.67 2453.5410113.72 2453.66 

Manning's n Values num= 3 
Sta n Val Sta n val Sta n Val 

9823.68 -055  9960 .04  10045 .055 

Bank Sta: Left Right Lengths: Left Channel Rlght 
9960 10045 193.09 179.62 174.76 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

9823.68 9945 244710057.9810113.72 2446.84 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 3.562 

INPUT 
Description: 
Station Elevation Data num= 1 9  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9844.22 2442.16 9895.85 2442.21 9902.31 2442.11 9904.58 2442.08 9908.16 2442.01 
9923.82 2441.85 9940.21 2440.95 9951.76 2440.27 9963.31 2439.94 9986.77 2439.11 

10002.23 2439.0910029.68 2438.8710031.21 2438.9110031.31 2438.87 10040.9 2439.51 
10049.91 2442.6410057.47 2445.3210057.54 2445.3510068.71 2447.02 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9844.22 ,055 9963.31 .04 1 0 0 4 0 . 9  .055 

Bank Sta: Left Right Lengths: Left Channel Rlght 
9963.31 10040.9  182 .11  1 7 8 . 3  175 .33  

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 3.528 

Coeff Contr. Expan. 
.1 . 3  

Coeff Contr. Expan. 
.1 . 3  

Coeff Contr. Expan. 
.1 . 3  

INPUT 
Description: 
Station Elevation Data num= 22 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9923.92 2438 9926.26 2437.71 9933.95 2437.18 9940.2 2436.85 9941.18 2436.86 
9942.73 2436.64 9944.75 2436.31 9961.44 2435.96 9964.39 2435.78 9987.25 2434.5  
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I 
9994.32 2432.86 9994.51 2432.8610036.85 2433.4910041.99 2435.0310045.71 2436.01 

10053.54 2437.4710069.87 2440.4710090.36 2437.5510092.77 2437.1210120.55 2437.03 
10126.19 2437.1710159.74 2441.52 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9923.92 .06 9987.25 .0410041.99 .06 

Bank Sta: Left Right Lengths: Left Channel Rlght 
9987.2510041.99 73 75 76 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 3.514 

INPUT 
Description: 
station Elevation Data num= 31 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9906.78 2435.9 9925.72 2435.17 9938.1 2434.24 9938.33 2434.21 9961.14 2433.82 
9977.72 2433.12 9983.56 2432.45 9986.74 2431.9410017.45 2431.8110031.89 2431.69 

10036.47 2432.4 10043.8 2433,4310052.41 2433.8610071.98 2434.6410094.71 2433.94 
10116.16 2433.5710121.03 2433.6610135.38 2434.2110154.81 2434.5810164.73 2434.83 
10177.93 2435.210182.74 2433.1110188.15 2430.5910195.59 2433.0110203.07 2435.38 
10208.3 2435.2410213.73 2435.2210222.91 2435.5510232.12 2435.91 10232.8 2435.91 

10251.85 2435.87 

Manning's n Values num= 3 
Sta n Val sta n Val Sta n Val 

9906.78 .06 9977.72 .04 10043.8 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9977.72 10043.8 4 9 50 52 

Ineffective Plow num= 1 
Sta L Sta R Elev 

10071.9810251.85 2436 

CROSS SECTION RIVER: Galloway 
RmCH: Reach 6 RS: 3.504 

INPUT 
Description: Private Foot Br~dge 
This Cross Sectlon is 2.6 feet upstream of a 

prlvate footbridge, no sqew adlustment is applred 
Station Elevation Data num= 41 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9887.74 2436.44 9894.4 2435.52 9904.9 2434.62 9927.76 2432.98 9977.19 2433.25 
9984.19 2433.29 9987.3 2433.37 9990.39 2433.76 9991.52432.618 9993.54 2430.52 
9993.99 2430.4710000.86 2430.5110042.78 2430.610047.04 2431.3710048.83 2432.01 

10062.01 2432.0610071.94 2432.4310091.52 2432.4910111.87 2431.9310114.86 2431.86 
10122.41 2432.3110133.22 2432.9510134.13 2432.52 10143.2 2429.2810143.74 2429.35 
10144.01 2429.4210160.37 2433.4210162.47 2433.5310168.99 2433.5910175.88 2433.81 
10179.16 2433.9210186.73 2434.2110192.43 2434.1510203.17 2434.0810205.95 2434.26 
10206.99 2434.3110212.15 2433.9 10213.3 2434.0210216.24 2434.3810236.16 2437.65 
10255.58 2442.84 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9887.74 .06 9991.5 .0410048.83 .06 

Bank Sta: Left Right Lengths. Left Channel Rlght Coeff Contr. Expan. 
9991.510048.83 10 10 10 .1 .3 

Ineffective Flow num= 1 

I 
Sta L Sta R Elev 

Coeff Contr. Expan. 
.1 .3 

Coef f Contr. Expan. 
.1 . 3  

I Geometry Data 
Page 18 of 65 

FDS of Andora Hills & Galloway Washes 
FCD 99-14 



10091.5210255.58 2436 
Left Levee Station= 9990.39 Elevation= 2433.7b 

BRIDGE RIVER: Galloway 
REACH: Reach 6 RS: 3.503 

INPUT 
Description: Private wooden foot bridge 
Distance from Upstream XS = 2 .6  
Deck/Roadway Width - - 4.8  
Weir Coefficient = 2 .6  
Bridge Deck/Roadway Skew = 
Upstream Deck/Roadway Coordinates 

num= 4 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

9990.39 2433.76 2432.49 10014.8 2433.8 2432.54 10040.3 2433.83 2432.38 
10048.83 2432.01 2430.55 

Upstream Bridge Cross Section Data 
Station Elevation Data num= 4 1  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9887.74 2436.44 9894.4 2435.52 9904.9 2434.62 9927.76 2432.98 9977.19 2433.25 
9984.19 2433.29 9987.3 2433.37 9990.39 2433.76 9991.52432.618 9993.54 2430.52 
9993.99 2430.4710000.86 2430.5110042.78 2430.610047.04 2431.3710048.83 2432.01 

10062.01 2432.0610071.94 2432.4310091.52 2432.4910111.87 2431.9310114.86 2431.86 
10122.41 2432.3110133.22 2432.9510134.13 2432.52 10143.2 2429.2810143.74 2429.35 
10144.01 2429.4210160.37 2433.4210162.47 2433.5310168.99 2433.5910175.88 2433.81 
10179.16 2433.9210186.73 2434.2110192.43 2434.1510203.17 2434.0810205.95 2434.26 
10206.99 2434.3110212.15 2433.9 10213.3 2434.0210216.24 2434.3810236.16 2437.65 
10255.58 2442.84 

Ma~ing's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9887.74 .06  9991.5 .0410048.83 .06  

Bank Sta: Left Right Coeff Contr. Expan. 
9991.510048.83 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

10091.5210255.58 2436 
Left Levee Station= 9990.39 Elevation- 2433.76 

Downstream Deck/Roadway Coordinates 
num= 4 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

Downstream Bridge Cross Section Data 
Station Elevation Data num= 43 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9870.39 2436.54 9880.32 2436 .31  9884.76 2436.26 9884.83 2436.35 9888.42 2435.85 
9892.21 2435.46 9904.27 2434.55 9914.51 2433.86 9926.31 2433.02 9944.54 2433.12 
9987.47 2433.07 9991.48 2433.72 9993.52432.012 9995.7 2430.1510040.96 2430.39 

10045.48 2430.4310049.92 2431.9110052.56 2431.4210067.03 2431.9510099.86 2432.06 
10112.23 2431.7210120.58 2432.0210125.52 2432.3210130.75 2429.810132.74 2429.09 
10143.38 2430.4110148.75 2431.8110153.29 2432.9210159.82 2433.28 10162 .1  2433.44 
10163.45 2433.4810164.02 2433.510179.26 2433.9810179.94 2433.9710184.21 2433.94 
10196.15 2433.8610200.25 2434.1310204.94 2435.1310207.26 2435.5110220.78 2437.32 

10231.7  2440.0110242.36 2441.7610253.56 2444.76 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
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Bank Sta: Left Right Coeff Contr. Expan. 
9993.510049.92 .1 .3 

Ineffective Flow mum= 1 
Sta L Sta R Elev 

10099.8610253.56 2436 
Left Levee Station= 9991.48 Elevation= 2433.72 

Upstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Downstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins - - 
Energy head used in spillway design - - 
Spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Piers = 2 

Pier Data 
Pier Station Upstream= 10015 Downstream=10016.48 
Upstream num= 2 

Width Elev Width Elev 
.67 2430 .67 2432.6 

Downstream num= 2 
Width Elev Width Elev 
.67 2430 .67 2432.6 

Pier Data 
Pier Station Upstream=10039.55 Downstream=10040.64 
Upstream num= 2 

Width Elev Width Elev 
1.5 2430 1.5 2432.5 

Downstream num= 2 
Width Elev Width Elev 
1.5 2430 1.5 2432.5 

Number of Bridge Coefficient Sets = 1 

Low Flow Methods and Data 
Energy 
Momentum Cd = 2 
Yarnell KVal = 1.25 

Selected Low Flow Methods = Highest Energy Answer 

High Flow Method 
Pressure and Weir flow 

Submerged Inlet Cd - - 
Submerged Inlet t Outlet cd = 
Max Low Cord = 

Additional Bridge Parameters 
Add Friction component to Momentum 
Do not add Weight component to Momentum 
Class B flow critical depth computations use critical depth 

inside the bridge at the upstream end 
Criteria to check for pressure flow = Upstream water surface 

CROSS SECTION 
REACH: Reach 6 

RIVER: Galloway 
RS: 3.502 

INPUT 
Description: Private Foot Bridge 

Geometry Data 
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This cross section 1s 2.6 feet downstream of 
a private footbridge, no sqew adlustment is applied 

Statlon Elevation Data num= 43 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9870.39 2436.54 9880.32 2436.31 9884.76 2436.26 9884.83 2436.35 9888.42 2435.85 
9892.21 2435.46 9904.27 2434.55 9914.51 2433.86 9926.31 2433.02 9944.54 2433.12 
9987.47 2433.07 9991.48 2433.72 9993.52432.012 9995.7 2430.1510040.96 2430.39 
10045.48 2430.4310049.92 2431.9110052.56 2431.4210067.03 2431.9510099.86 2432.06 
10112.23 2431.7210120.58 2432.0210125.52 2432.3210130.75 2429.810132.74 2429.09 
10143.38 2430.4110148.75 2431.8110153.29 2432.9210159.82 2433.28 10162.1 2433.44 
10163.45 2433.4810164.02 2433.510179.26 2433.9810179.94 2433.9710184.21 2433.94 
10196.15 2433.8610200.25 2434.1310204.94 2435.1310207.26 2435.5110220.78 2437.32 
10231.7 2440.0110242.36 2441.7610253.56 2444.76 

Manning's n Values nums 3 
Sta n Val Sta n Val Sta n Val 

9870.39 .06 9993.5 .0410049.92 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9993.510049.92 52 50 50 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

10099.8610253.56 2436 
Left Levee Station= 9991.48 Elevation= 2433.72 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 3.493 

INPUT 
Description: 
station Elevation Data nums 33 

Sta ELev Sta EleV Sta Elev Sta Elev Sta Elev 
9873.03 2434.66 9886.6 2432.48 9894.18 2432.75 9909.96 2433.02 9921.32 2432.65 
9924.88 2432.72 9928.09 2432.61 9946.89 2432.32 9985.31 2432.22 9990.67 2431.08 
9991 52430.862 9997 91 2429.18 10013.2 2429.3110052.01 2429.6310055.84 2430.17 

10059.25 2430.69 10072.6 2430.5310080.31 2430.5110087.02 2430.8310089.71 2430.22 
10098.9 2428.310110.84 2430.0510126.94 2432.5710127.79 2432.710128.37 2432.77 
10128.57 2432.7910137.49 2432.8610151.18 2433.2310151.76 2433.2410151.93 2433.24 
10167.15 2433.2210171.44 2434.4310186.27 2438.33 

Manning's n Values num= 3 
Sta n Val Sta nVal Sta n Val 

9873.03 .06 9991.5 .0410059.25 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9991.510059.25 57 57 60 

FDS of Andora Hills & Galloway Washes 
FCD 99- 14 

Coeff Contr. Expan. 
.1 . 3  

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 3.482 

INPUT 
Description: 
Station Elevation Data nun= 26 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9947.76 2432 9959.86 2431.93 9961.09 2431.93 9961.75 2431.93 9970.66 2431.71 
9980.54 2431.48 9985.17 2430.77 99912429.74910000.13 2428.1510010.55 2428.14 
10055.01 2427.9510059.32 2427.9210061.74 2427.8110061.77 2427.8110073.66 2428.95 
10074.52 2428.94 10075.1 2428.9610080.57 2429.4210096.26 2429.610103.53 2429.59 
10107.3 2430.1810113.51 2431.410121.41 2431.9410126.87 2432.4410139.94 2432.84 
10140.1 2432.85 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

1 Geometry Data 
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Bank Sta: Left Right Lengths: Left Channel Right 
999110080.57 199.35 200.64 206.71 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 3.444 

Coeff Contr. Expan. 
.1 -3 

INPUT 
Description: 
Station Elevation Data num= 14 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9929.96 2427.82 9941.57 2426.24 9949.86 2426.17 9973.38 2426.4 9990 2426.42 

99942425.019 9997.68 2423.73 9998.8 2423.3610006.53 2423.4110074.27 2423.91 
100792425.15610081.52 2425.82 10087.1 2427.4710103.32 2430.83 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9929.96 .06 9994 .04 10079 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9994 10079 196.92 211.88 206.28 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 3.404 

INPUT 
Description: 
Station Elevation Data num= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9828.01 2423.31 9828.1 2423.33 9858.3 2422.79 9921.32 2421.4 99252420.797 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9828.01 .06 9925 .04 10020 .06 

Coeff Contr. Expan. 
.3 .5 

Bank Sta: Left Right Lengths: Left Channel Right 
9925 10020 186.98 188.4 180.34 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 3.373 

INPUT 
Description: Upstream of Dream Street Brldge 
All stations have been adjusted 

for skew angle of 18.5 degrees by multiplying Cosl8.5 (0.95) times 
station distances 

Station Elevation Data num= 11 
Sta Elev Sta Elev Sta Elev Sta E l w  Sta Elev 

9893.2 2419 9926.3 2418 9972.2 2417.1 9972.21 2410 9988.1 2410.2 
10000 2409.9 10003.9 2409.910003.91 2416.7 10033.6 2417 10075.4 2417.8 
10105 2419 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9893.2 .04 9972.2 .0310003.91 .04 

Bank Sta: Left Right Lengths: Left Channel Right 
9972.210003.91 53 4 9 60 

Coeff Contr. Expan 
.3 .5 

BRIDGE RIVER: Galloway 

Geomeky Data 
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REACH: Reach 6 RS: 3.369 

INPUT 
Description: Dream Street Con-Arch Bridge 
Distance from Upstream XS = 10 
Deck/Roadway Width - - 3 0 
Weir Coefficient - - 2.6 
Bridge Deck/Roadway Skew = 
upstream Deck/Roadway Coordinates 

nun= 45 
Sta Hi Cord Lo Cord Sta Hi Cord ~o Cord sta Hi Cord Lo Cord 

9890.8 2418.4 2409.57 9922.1 2418.1 2409.57 9940.5 2417.9 2409.57 
9958.3 2417.8 2409.57 9958.3 2420.9 2409.57 9975.8 2420.9 2409.57 
9975.9 2420.9 2409.8 9976.8 2420.9 2412.67 9977.7 2420.9 2413.27 
9978.7 2420.9 2413.82 9979.6 2420.9 2414.27 9980.6 2420.9 2414.57 
9981.5 2420.9 2414.77 9982.5 2420.9 2414.97 9983.4 2420.9 2415.09 
9984.4 2420.9 2415.22 9985.3 2420.9 2415.32 9986.3 2420.9 2415.36 
9987.2 2420.9 2415.37 9988.2 2420.9 2415.43 9989.8 2420.9 2415.55 
9990.8 2420.9 2415.55 9991 2420.9 2415.55 9991.7 2420.9 2415.55 
9992.7 2420.9 2415.43 9993.6 2420.9 2415.36 9994.6 2420.9 2415.32 
9995.5 2420.9 2415.22 9996.5 2420.9 2415.09 9997.4 2420.9 2414.97 
9998.4 2420.9 2414.77 9999.3 2420.9 2414.57 10000.3 2420.9 2414.27 
10000.5 2420.9 2414.1 10001.2 2420.9 2413.82 10001.9 2420.9 2413.27 
10002.8 2420.9 2412.67 10003.8 2420.9 2409.57 10005.9 2420.9 2409.57 
10012.7 2420.8 2409.57 10012.8 2417.3 2409.57 10036 2416.9 2409.57 
10057.2 2416.7 2409.57 10077 2416.4 2409.57 10091.2 2416.3 2409.57 

Upstream Bridge Cross Section Data 
station Elevation Data num- 11 

Sta Elev Sta ELev Sta Elev Sta Elev Sta Elev 
9893.2 2419 9926.3 2418 9972.2 2417.1 9972.21 2410 9988.1 2410.2 
10000 2409.9 10003.9 2409.910003.91 2416.7 10033.6 2417 10075.4 2417.8 

I 10105 2419 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9893.2 .04 9972.2 .0310003.91 .04 

Bank Sta: Left Right Coeff Contr. Expan. 
9972.210003.91 . 3  .5 

Downstream DeckIRoadway Coordinates 
nun= 44 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

9893.2 2418.9 2408.96 9914.2 2418.4 2408.96 9938 2417.9 2408.96 
9958.8 2417.5 2408.96 9985 2417.2 2408.96 9985 2421.3 2408.96 
9990.9 2421.2 2408.96 9991.9 2421.2 2412.06 9992.3 2421.2 2412.3 
9992.8 2421.2 2412.66 9993.8 2421.2 2413.21 9994.7 2421.2 2413.66 
9995.7 2421.2 2413.96 9996.6 2421.2 2414.16 9997.6 2421.2 2414.36 
9998.5 2421.2 2414.48 9999.5 2421.2 2414.61 10000.4 2421.2 2414.71 

10001.4 2421.2 2414.75 10002.3 2421.2 2414.76 10003.3 2421.2 2414.78 
10004.9 2421.2 2414.78 10005.9 2421.2 2414.78 10006.8 2421.2 2414.78 
10007.8 2421.2 2414.76 10008.2 2421.2 2414.76 10008.7 2421.2 2414.75 
10009.7 2421.2 2414.71 10010.6 2421.2 2414.61 10011.6 2421.2 2414.48 
10012.5 2421.2 2414.36 10013.5 2421.2 2414.16 10014.4 2421.2 2413.96 
10015.4 2421.2 2413.66 10016.3 2421.2 2413.21 10017 2421.2 2412.66 
10017.9 2421.2 2412.06 10018.9 2421.2 2408.96 10021.8 2421.2 2408.96 
10040.6 2421.2 2408.96 10040.6 2416.7 2408.96 10058 2416.4 2408.96 
10076.7 2416.1 2408.96 10084.5 2415.8 2408.96 

Downstream Bridge Cross Section Data 
Station Elevat~on Data num= 11 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9912.1 .04 9990.8 .0310028.41 .035 

Bank Sta: Left Right Coeff Contr. Expan. 
9990.810028.41 .3 .5 

Upstream Embankment side slope = 0 horiz. to 1.0 vertical 
Downstream Embankment side slope - - 0 horlz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins = 2416.3 
Energy head used in spillway design - - 
Spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Bridge Coefficient Sets = 1 

LOW Flow Methods and Data 
Energy 

Selected Low Flow Methods = Energy 

High Flow Method 
Pressure and Weir flow 

Submerged Inlet Cd 
Submerged Inlet + Outlet Cd = 
Max Low Cord - - 

Additional Bridge Parameters 
Add Friction component to Momentum 
Do not add Welght component to Momentum 
Class B flow critical depth computations use critical depth 

inside the bridge at the upstream end 
Criteria to check for pressure flow = Upstream energy grade line 

CROSS SECTION 
REACH: Reach 6 

RIVER: Calloway 
RS: 3.364 

INPUT 
Description: Downstream of Dream St. Bridge 
All statlons have been adjusted 

for skew angle of 18.5 degrees by multiplying Cos18.5 (0.95) times 
station distances 

Station Elevation Data num= 11 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9912.1 2418.7 9932.4 2418 9955.7 2416 9990.8 2414.3 9990.81 2409.1 
10000 2409.3 10028.4 2409.510028.41 2413.9 10043.2 2414 10084.5 2415.8 

10114.7 2416 

Manning's n Values num= 3 
Sta n Val Sta nVal Sta n Val 

9912.1 .04 9990.8 .0310028.41 .035 

I Bank Sta: Left Right Lengths: Left Channel Right 
9990.810028.41 173 172 145 

I CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 3.331 

INPUT 
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Description: 
Station Elevation Data num= 20 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9908.33 2415.81 9910.31 2415.46 9927.08 2413.02 9950.37 2412.59 9963.53 2412.38 
9978.4 2412.23 9989.67 2412.04 99952407.569 9997.24 2405.69 9999.4 2404.16 

10022.08 2405.3110022.79 2405.34 10023.7 2405.4610031.69 2406.5510035.02 2407.11 
100422408.042 10052.7 2409.4710057.84 2409.5310100.04 2411.0910130.36 2412.98 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9908.33 .06 9995 .04 10042 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9995 10042 207.53 202.91 187.42 

COeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 6 

RIVER: Galloway 
R S :  3.292 

INPUT 
Description: 
Station Elevation Data num= 13 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9957.03 2408.04 9965.39 2405.17 9972.34 2404.92 9980.35 2404.67 99852403.086 
9993.15 2400.31 9995.3 2399.66 9997.34 2399.710017.72 2400.1610024.72 2401.72 

100302403.22910030.25 2403.310073.99 2407.97 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9957.03 .06 9985 .04 10030 .06 

Coeff Contr. Expan. 
.1 . 3  

Bank Sta: Left Right Lengths: Left Channel Right 
9985 10030 184.67 198.56 211.53 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 3.255 

INPUT 
Description: 
Station Elevation Data nurn= 29 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9844.62 2407.64 9875.29 2404.39 9880.48 2403.79 9885.71 2403.79 9917.31 2403.51 
9919.92 2402.56 99312398.078 9934.31 2396.74 9936.16 2395.99 9950.27 2395.86 
9954.49 2395.83 9954.59 2395.84 9962.45 2397.04 9966.83 2397.5 9972.01 2398.09 
9976.2 2397.38 9984.51 2396.24 9985 2396.24 9994.85 2396.2310003.15 2396.23 

10018.54 2396.28 10019.6 2396.2910020.94 2396.2910037.68 2397.0910042.26 2397.32 
100452398.16710058.18 2402.2410059.81 2403.02 10062.1 2402.98 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9844.62 .06 9931 .04 10045 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9931 10045 159.33 204.55 220.12 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 6 

RIVER: Galloway 
RS: 3.216 

INPUT 
Description: Galloway Wash N. Trlb. 
Station Elevation Data num= 22 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9870.9 2399.47 9875.87 2399.38 9918.55 2399.02 9946.18 2398.75 9947.64 2398.77 

9948.94 2398.42 9950.6 2398.21 9964.9 2395.38 99692394.588 9972.98 2393.82 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sea n Val 

9912.1 .04 9990.8 .0310028.41 .035 

Bank Sta: Left Right Coeff Contr. Expan. 
9990.810028.41 .3 .5 

Upstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Downstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins = 2416.3 
Energy head used in spillway design - - 
Spillway height used in design - - 
Weir crest shape =' Broad Crested 

Number of Bridge Coefficient Sets = 1 

LOW Flow Methods and Data 
Energy 

Selected Low Flow Methods = Energy 

High Flow Method 
Pressure and Weir flow 

Submerged Inlet Cd - - 
Submerged Inlet + Outlet Cd = 
Max Low Cord - - 

Additional Bridge Parameters 
Add Friction component to Momentum 
Do not add Weight component to Momentum 
Class B flow critical depth computations use critical depth 

inslde the bridge at the upstream end 
Criteria to check for pressure flow = Upstream energy grade line 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 3.364 

INPUT 
Description: Downstream of Dream St. Bridge 
All stations have been adjusted 

for skew angle of 18.5 degrees by multiplying Cos18.5 (0.95) times 
station distances 

Station Elevation Data num= 11 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9912.1 2418.7 9932.4 2418 9955.7 2416 9990.8 2414.3 9990.81 2409.1 
10000 2409.3 10028.4 2409.510028.41 2413.9 10043.2 2414 10084.5 2415.8 

10114.7 2416 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9912.1 .04 9990.8 .0310028.41 .035 

I Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9990.810028.41 173 172 145 . 3  .5 

I CROSS SECTION RIVER: Galloway 
REACH: Reach 6 R S :  3.331 

INPUT 
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Manning's n Values nun= 3 
Sta n Val Sta n Val sta n Val 

9870.9 .055 9969 -035 10060 .055 

Coeff Contr. Expan. 
.1 . 3  

Bank Sta: Left Right Lengths; Left Channel Rlght 
9969 10060 198.28 198.03 198.99 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 3.179 

INPUT 
Description: 
Station Elevation Data num= 27 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9897.72 2394.04 9897.88 2394.02 9898.41 2393.97 9909.49 2392.55 9926.49 2392.58 
9946.35 2392.59 9951.09 2392.64 9954.87 2391.04 99552390.983 9962.83 2387.57 
9971.84 2388.14 9972.08 2388.14 9974.13 2388.1310037.22 2387.1810038.97 2388.09 

100452391.09810055.53 2396.3510065.64 2396.410077.74 2395.9910081.56 2395.71 
10084.44 2395.62 10089.3 2395.0310099.79 2396.0810100.08 2396.1210100.33 2396.16 
10101.09 2396.2210125.48 2399.01 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9897.72 .055 9955 ,035 10045 ,055 

Bank Sta: Left Right Lengths: Left Channel Right 
9955 10045 191.22 198.48 206.7 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 3.141 

INPUT 
Description: 
Statlon Elevation Data num= 2 0 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
9862.6 2390.23 9869.68 2389.84 9887.05 2388.79 9895.05 2388.51 9940.93 2389.03 

9943.57 2389.08 9945.94 2388.63 9959.68 2386.62 9965.42 2384.44 9968.03 2383.56 
9979.74 2383.3910032.43 2383.3510044.94 2383.3310048.89 2384.4210050.73 2384.91 
10059.06 2385.510080.42 2386.810080.66 2386.8110080.83 2386.8810099.01 2395.08 

Manning's n Values num= 3 
Sta 4 Val Sta n Val Sta n Val 

9862.6 .055 9959.68 .0410080.42 ,055 

Bank Sta: Left Right Lengths: Left Channel Right 
9959.6810080.42 240.1 200.9 169.75 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 3.103 

Coeff Contr. Expan. 
.1 .3 

INPUT 
Descriptlon: 
Station Elevation Data num= 33 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
9857.71 2385.64 9881.77 2384.94 9896.12 2384.42 9906 2382.24 9915.29 2380.19 
9917.97 2379.6 9919.32 2379.31 9919.84 2379.39 9929.84 2380.35 9940.41 2380.35 
9953.84 2380.43 9955.25 2380.14 9958.98 2379.61 9985.1 2379.2410008.36 2378.97 
10024.98 2380.1610027.06 2380.3110030.66 2380.0910042.06 2380.2510058.06 2380.74 

100662382.15310068.23 2382.55 10078.5 2384.4110080.98 2384.4810085.18 2384.57 
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Manning's n Values num= 3 
Sta n Val Sta n Val ~ t a  n Val 

9857.71 .055 9906 .04 10066 ,055 

Bank Sta: Left Right Lengths: Left Channel Right 
9906 10066 205.17 197.04 189.55 

Coeff Contr. Expan 
.I .3 

I CROSS SECTION 
REACH: Reach 6 

RIVER: Galloway 
RS: 3.066 

INPUT 
Descrlptlon: 
Station Elevation Data num= 2 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9844.28 2384.5 9870.56 2381.3 9871.25 2381.29 9885.5 2381.01 9895.45 2381.29 
9901.88 2381.64 9904.29 2381.91 9906.93 2381.9 9920.95 2381.6 9927.32 2381.8 
9930.21 2381.92 9933.86 2381.91 9936.63 2381.99 9939.03 2381.6 9952.09 2379.45 
9961.65 2378.38 9985.96 2377.35 9993.14 2375.12 9995.67 2374.3410011.93 2374.55 
10063.26 2375.26 100702377.98610077.06 2380.8410109.29 2380.7610124.15 2380.4 
10141.78 2380.4810148.84 2380.410158.88 2380.34 

Manning's n Values num= 3 
Sta n Val sta n Val Sta n Val 

9844.28 .055 9985.96 .04 10070 .055 

I Bank Sta: Left Right Lengths: Left Channel Right 
9985.96 10070 206.34 202.75 194.51 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 3.027 

INPUT 
Description: Tranqull Trail 
Station Blevatlon Data num= 45 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9811.69 2377.22 9814.32 2376.97 9817.53 2376.97 9825.29 2376.72 9829.47 2376.65 
9840.8 2376.46 9845.95 2376.37 9855.78 2376.1 9867.93 2375.97 9876.37 2375.66 
9887.7 2374.89 9920.1 2373.16 9923.93 2372.95 9926.8 2372.8 9928.08 2372.74 

9929.69 2372.67 99302372.633 9932.3 2372.36 9949.85 2371.77 9978.81 2371.33 
9989.3 2371.2410013.69 2370.9310020.32 2373.9410032.59 2376.1810059.97 2375.68 

10061.21 2375.6810066.47 2375.0110068.38 2374.7610079.31 2375.1310088.82 2375.06 
10107.8 2375.0910119.27 2375.0110126.66 2374.6110145.98 2373.7310154.69 2373.24 

10158.11 2372.6410170.78 2372.9410172.87 2373.2610180.48 2372.310184.42 2371.88 
10186.44 2371.7710192.68 2371.62 10197.1 2370.9310215.09 2375.9210238.73 2382.59 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9811.69 .055 9930 .0410020.32 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
993010020.32 208.54 208.56 213.42 

Ineffective Flow num= 1 
Sta L Sta R Elev 

10032.5910238.73 2378 

CROSS SECTION 
REACH: Reach 6 

INPUT 
Description: 
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Statlon Elevation Data num= 33 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9794.45 2372.44 9794.81 2372.39 9800.24 2372.2 9803.84 2372.05 9820.69 2371.38 
9823.02 2371.25 9834.15 2371.33 9883.75 2372.43 98882369.144 9889.57 2367.93 
9890.17 2367.39 9898.88 2367.52 9917.39 2367.69 9920.12 2368.11 9928.97 2369.27 
9939.23 2369.45 9952.29 2369.63 9958.09 2369.8 9962.91 2369.97 9977.63 2367.52 
9979,02 2357.3 9980.06 2367 9987.8 2366.91 9997.58 2366.7210017.92 2366.55 
10033.2 2366.9210051.07 2367.2510055.06 2368.0910058.83 2368.8110077.74 2369.4 
10095.59 2370.0710115.05 2373.5410147.22 2378.77 

Manning's n Values num= 3 
Sta n Val Sta n V a l  Sta n Val 

9794.45 .055 9888 .04510058.83 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
988810058.83 189.63 186.64 189.43 

coeff Contr. &-pan. 
.1 .3 

CROSS SECTION 
REACH: Reach 6 

RIVER: Galloway 
RS: 2.952 

INPUT 
Description: 
Station Elevation Data num= 2 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9719.66 2371.46 9720.94 2371.27 9733.83 2365.93 9743.68 2365.96 9760.13 2365.93 
9768.18 2365.82 9812.66 2365.75 9828.61 2365.84 9835.76 2366.23 9938.03 2366.39 
9948.19 2366.33 9948.76 2366.31 9950.36 2366.4 9957.25 2366.26 9972.24 2366.02 
9976.86 2364.73 9982.69 2362.97 9986.21 2362.9110010.55 2363.210085.33 2363.46 
10092.02 2363.46 100952364.89610102.21 2368.3710103.88 2369.0210140.38 2373.85 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

I 9719.66 .055 9972.24 -04 10095 .055 

Coeff Contr. Expan. 
.1 . 3  

Bank Sta: Left Right Lengths: Left Channel Right 
9972 .a4 10095 203.1 206.4 233.41 

Ineffective Flow num= 1 
Sta L Sca R Elev 

9719.66 9940 2367 
Left Levee Station= 9950.36 Elevation= 2366.4 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 R S :  2.913 

INPUT 
Description: 
Station Elevation Data num= 26 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9748 2365.2 9768 2364 9790 2362.7 9824 2362.5 9829 2362 
9840 2361.6 9880 2362 9900 2360 9909 23629993.272360.42 

9995.03 2359.8410000.11 2358.3810059.98 2358.3610071.97 2358.3110072.93 2359.26 
100782361.75810080.48 2362.9810092.42 2362.6710093.42 2362.4510099.74 2360.65 

10106.87 2362.6510107.83 2362.9710108.87 2363.0210123.18 2363.91 10144.2 2365.94 
10170.75 2368.47 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9748 ,055 9993.27 .04 10078 .055 

I Bank Sta: Left Right Lengths: Left Channel Right 
9993.27 10078 123.27 129.12 152.98 

Ineffective Flow num= 2 

I Sta L Sta R Elev Sta L Sta R Elev 

Coeff Contr. ,.cpan. 
.1 .3 
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9748 9915 236310080.4810170.75 2362.98 

CROSS SECTION RIVER: Galloway 
REACH: Reach 6 RS: 2.889 

INPUT 
Description: Split 2 
Station Elevation Data num= 61 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9685.41 2363.85 9695.09 2362.62 9702.86 2361.86 9707.41 2361.49 9719.35 2360.98 
9730.51 2359.66 9746.8 2357.83 9756.11 2358.07 9784.15 2357.86 9842.8 2359.06 
9869.26 2359.72 9879.69 2358.67 9880.17 2358.64 9891.72 2358.73 9917.92 2358.93 
9919.68 2358.9 9937.89 2358.34 9943.09 2357.63 9946.14 2357.2 9958.19 2358.54 
9958.58 2358.6 9959.74 2358.6 9981.56 2358.31 9989 2357.76 9994.23 2357.36 
9998.46 2355.69 10000.6 2354.6910011.68 2355.63 10036.1 2355.9110040.78 2356.03 

10049.26 2356.110051.66 2356.1410080.31 2356.59 10080.5 2356.5910088.63 2356.59 
10108.8 2357.9510111.76 2358.210114.53 2358.310120.02 2358.7310127.78 2359.04 
10139.92 2359.1510141.84 2358.7710147.69 2357.4310149.19 2357.3710155.51 2359.04 
10157.22 2359.4310174.27 2359.0410193.09 2359.3410199.18 2359.5210199.27 2359.52 
10199.34 2359.5210203.32 2359.2810204.91 2359.1410205.96 2359.2110209.45 2359.24 
10223.46 2359.4810240.67 2359.8710242.42 2359.9510244.71 2360.1510261.46 2361.76 
10297.94 2365.1 

Coeff Contr. Expan. 
.1 .3 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9685.41 .055 9994.23 .04 10108.8 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
9994.23 10108.8 0 0 0 

Ineffective Flow mum= 1 
Sta L Sta R Elev 

10157.2210297.94 2362 
Left Levee Station= 9869.26 Elevation= 2359.72 
Right Levee Station= 10199.2 Elevation= 2359.52 

CROSS SECTION RIVER: Galloway 
REACH: Split 2 RS: 0.240 

INPUT 
Description: Split 2, Galloway Wash 
Station Elevation Data num= 18 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9973.51 2356.5 9981.69 2356 99832355.838 99882355.218 9997.83 2354 
10000 2353.910002.44 235410017.91 2356.310032.09 2353.6 10035 2354 
100452355.122 100502355.68310052.83 235610068.15 235710092.53 2355.5 
10097 236010147.91 235810204.04 2362.6 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9973.51 .055 9988 .05 10045 .055 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9988 10045 142.4 143.9 148.44 .1 .3 

CROSS SECTION RIVER: Galloway 
REACH: Split 2 RS: 0.213 

INPUT 
Description: 
Station Elevation Data num= 2 2 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9936.59 2353.67 99522351.133 9954.08 2350.79 9954.41 2350.72 9963.11 2350.81 
9992.85 2350.99 10000 2351.1510001 73 2351.21 100102351.27510010.69 2351.28 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9936.59 .055 9952 .045 10010 ,055 

Bank Sta: Left Right Lengths: Left Channel Right 
9952 10010 258.8 300.03 291.61 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Split 2 

RIVER: Galloway 
RS: 0.156 

INPUT 
Description: 
Station Elevation Data num= 26 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9922.36 2348.1 9949.19 2347.73 9952 2347.59 9958.93 2347.38 9981.37 2345.98 
9986.46 2345.74 99942343.522 9995.13 2343.19 9998.53 2342.5 10000.1 2341.99 
10003.7 2342.2610013.94 2343.0810026.58 2343.9610032.38 2343.5510037.77 2343.49 

10044.33 2346.1610045.85 2346.6710048.47 2347.1610053.47 2347.110066.56 2347.62 
10073.6 2347.7910081.12 2348.13 10103.4 2348.5510107.84 2348.8910110.82 2349.16 

10138.43 2351.75 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9922.36 ,055 9994 .09510026.58 ,055 

Bank Sta: Left Right Lengths: Left Channel Right 
999410026.58 144.85 143.27 138.6 

CROSS SECTION RIVER: Galloway 
REACH: Split 2 RS: 0.129 

Coeff Contr. Expan. 
.1 .3 

INPUT 
Description: 
Station Elevation Data num= 16 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9949.9 2344.32 9973.8 2343.94 9984.05 2343.71 99952340.757 9997.4 2340.11 
9999.88 2339.4410002.35 2339.6710005.74 2339.610013.55 2340.6210026.04 2340.76 

Manning ' s n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9949.9 .055 9995 .04510013.55 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
999510013.55 215 213.78 220 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Split 2 

RIVER: Galloway 
RS: 0.088 

INPUT 
Description: 
Statlon Elevation Data num= 2 0 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9976.14 2339.01 9990.34 2336.4 9994.75 2335.87 9997.52 2335.5710000.05 2334.85 

10001.48 2335.110005.92 2335.5910010.97 2336.5810014.96 2337.48 10020.2 2336.5 
10023.6 2335.8 10026.4 2335.6510039.07 2334.7710040.33 2334.8810052.22 2335.85 

10059.65 2335.9410067.78 2335.9310074.79 2338.11 10105.5 2344.6110113.41 2345.27 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9976.14 -055 9997.52 -04510005.92 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
9997.5210005.92 205 222.65 230 

Ineffective Flow num= 1 
Sta L Sta R Elev 

10014.9610113.41 2338 

CROSS SEePION RIVER: Galloway 
REACH: Split 2 RS: 0.046 

Coeff Contr. Expan. 
.1 .3 

INPUT 
Description: Junction 2, Galloway Wash 
Station Elevation Data num= 14 

Sta Elev 'sta Elev Sta Elev Sta Elev Sta Elev 
9916.38 2334.37 9933.19 2334.13 9941.42 2331.65 9943.02 2331.16 9943.89 2331.15 
9957.01 2330.86 9963.65 2331.15 9969.3 2331.4 9982.34 2331.08 9992.74 23'30.51 
10000.05 2330.5110011.62 2331.04 10013.6 2331.1410018.84 2332.61 

Manning's n Values Rum= 3 
Sta n Val Sta n Val Sta n Val 

9916.38 ,055 9982.34 ,045 10013.6 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
9982.34 10013.6 0 0 0 

CROSS SECTION RIVER: Galloway 
REACH: Reach 5 RS: 2.872 

Coeff Contr. Expan. 
.1 .3 

INPUT 
Description: Split 2 
Station Elevation Data 

sta Elev sta 
9761.98 2362 9774.73 
9824.28 2356 9882.21 
10000 2350.210008.32 

10059.67 235410072.63 

num= 19 
Elev Sta Elev Sta Elev Sta Elev 
2360 9787.08 2358 9801.07 2356 9811.58 2355.7 

2357.9 9953.09 2356 99562353.824 9958.44 2352 
2350 10013.6 2349.910018.19 235010046.92 2352 

2354.310083.63 2356 10093.8 2356.5 

Manning's n Values 
Sta n Val Sta 

9761.98 ,055 9956 

Bank Sta: Left Right 
995610059.67 

CROSS SECTION 
REACH: Reach 5 

num= 3 
n Val Sta n Val 
.04510059.67 ,055 

Lengths: Left Channel Right 
202.74 184.09 150.06 

RIVER: Galloway 
RS: 2.837 

Coeff Contr. Expan. 
.1 .3 

INPUT 
Description: 
Station Elevation Data num= 29 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9819.56 2356.08 9840.11 2353.3 9853.45 2352.1 9860.15 2352.13 9874.11 2351.94 
9875.49 2351.49 9878.6 2350.65 9882.81 2351.38 9886 2351.79 9890 2351.75 
9894.35 2351.88 9902.09 2352.04 9926.15 2350.18 9939.32 2349.14 9958.49 2349.56 

99652347.763 9966.57 2347.33 9968.02 2347.01 9974.47 2345.38 9975.06 2345.26 
9979.47 2345.26 10030 2346 10036 235010038.21 2350.0610041.01 2351.91 
10048.53 2352.2510079.41 2353.2810084.79 2353.3110097.55 2353.51 

Manningr s n Values num= 3 
Sta n Val Sta n Val Sta n Val 
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Coeff Contr. Expan. 
.1 .3 

Bank Sta: Left Right Lengths: Left Channel R~ght 
9965 10036 188.33 200.12 204.48 

CROSS SECTION RIVER: Galloway 
REACH: Reach 5 RS: 2.799 

INPUT 
DeScription: 
Station Elevation Data num= 27 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9875.55 2353.11 9877.48 2352.7 9879.87 2352.29 9923.77 2344.57 9924.14 2344.52 
9929.74 2343.29 9931.42 2342.85 9936.19 2341.81 9937.07 2341.79 9962.68 2341.74 
10014.72 2341.6110015.86 2342.94 10016.52343.737 10019.6 2347.610046.36 2347.11 
10049.99 2347.0510051.74 2346.8710058.14 2345.8210060.29 2346.2510065.51 2345.25 
10074.07 2347.5110076.87 2348.1710080.08 2347.1310091.95 2344.1110102.45 2347.6 
10104.21 2348.1610107.03 2348.13 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9875.55 .055 9929.74 .04 10016.5 ,055 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9929.74 10016.5 223.94 202.85 191.87 .1 .3 

Right Levee Station= 10019.6 Elevation= 2347.6 

CROSS SECTION RIVER: Galloway 
REACH: Reach 5 RS: 2.760 

INPUT 
Description: 
Station Elevat~on Data nun= 21 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9892.37 2345.61 9907.5 2345.72 9911.05 2345.59 9930.59 2340.2 99322339.824 
9940.93 2337.44 9941.9 2337.22 9943.05 2336.99 9956.55 2336.5410006.18 2334.97 

100092338.52510010.82 2340.8210012.25 2342.5410029.85 2343.0210033.07 2343.05 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9892.37 .055 9932 .04 10009 ,055 

Bank Sta: Left Right Lengths: Left Channel Right 
9932 10009 182.26 197.53 281.45 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 5 

RIVER: Galloway 
RS: 2.723 

INPUT 
Description: 
Station Elevation Data nun= 23 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9914.96 2337.31 9929.56 2333.31 9936.16 2331.39 9972.99 2331.210018.82 2330.99 
10018.92 2331.07 10019.52330.93710019.53 2330.9310027.07 2330.39 10037.8 2330.14 
10041.74 2329.8110063.64 2329.2910070.04 2329.0910087.87 2328.810096.42 2328.53 
10102.23 2328.6410117.46 2328.9710121.61 2329.15 10161.9 2330.8410166.63 2331.04 
10170.72 2333.3410181.17 2338.9910185.64 2339.01 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9914.96 .055 9929.56 .04 10019.5 ,055 
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Bank Sta: Left Right Lengths: Left Channel Rlght 
9929.56 10019.5 242.1 230.18 200.21 

Ineffective Flow num= 1 
Sta L Sta R Elev 

10019.5310185.64 2336 

CROSS SECTION RIVER: Galloway 
REACH: Reach 5 RS: 2.679 

INPUT 
Description: Junction 2, Split 2 
Statlon Elevation Data num= 20 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9928.5 2333.93 9941.69 2333.24 9955.92 2331.89 99592327.391 9959.37 2326.85 

9959.38 2326.84 9971.43 2326.7810078.86 2326.8610087.73 2326.8510092.46 2326.89 
10093.25 2326.8610097.43 2326.87 10108.2 2326.8710110.42 2326.7910129.84 2326.27 

10134 2326.1610134.08 2326.1910137.98 2328.19 10152.1 2334.2510160.43 2334.37 

Manning's n Values num= 3 
Sta n Val Sta n Val dta n Val 

9928.5 .055 9959 .0410137.98 ,055 

Bank Sta: Left Right Lengths: Left Channel Right 
995910137.98 159.95 171.26 204.09 

CROSS SECTION RIVER: Galloway 
REACH: Reach 4 RS: 2.647 

INPUT 
Description: Junction 2. Split 2 
Station  levat ti on Data num= 19 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9950.33 2333.42 9955.79 2331.31 9968.44 2325.66 99702324.974 9973.85 2323.28 
9996.74 2323.63 9998.26 2323.610051.36 2323.0710064.62 2322.6210065.58 2322.59 
10066.17 2322.7310074.18 2324.210087.05 2325.0310098.22 2325.6610107.98 2329.52 
10108.79 2329.8510109.38 2329.9410172.46 2335.6210184.36 2336.1 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta nVal 

9950.33 ,055 9970 .0410074.18 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
997010074.18 179.67 199.96 201.59 

CROSS SECTION RIVER: Galloway 
REACH: Reach 4 RS: 2.610 

INPUT 
Description: 
Station Elevation Data num= 33 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9911.16 2326.91 9930.4 2324.02 9931.98 2323.92 99342323.294 9942.08 2320.79 

10013.41 2318.6410016.29 2318.6310023.93 2322.9310024.95 2323.3710029.33 2324.03 
10032.19 2324.2310047.26 2324.3510048.37 2324.3210052.29 2324.1910065.98 2324.24 
10070.1 2323.8510083.54 2323.8 10085 2323.810098.07 2324.10 loll8 2324.61 
10125.53 2324.6110131.99 2325.6110164.55 2324.3910167.14 2324.18 10167.5 2324.14 
10168.75 2324.2110178.22 2324.7 10190.2 2325.710207.38 2326.8110218.28 2327.26 
10227.33 2327.7310234.35 2328.1710248.81 2328.82 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9911.16 .055 9934 .0410024.95 .055 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
993410024.95 204.59 199.83 176.75 .1 .3 

Right Levee Station=10047.26 Elevation- 2324.35 

CROSS SECTION RIVER: Galloway 
REACH: Reach 4 RS: 2.572 

INPUT 
Description: 
Station Elevation Data num. 34 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9914.91 2320.8 9960.9 2321.33 9965.89 2320.3 9968.06 2319.83 9970.79 2319.77 
9978.26 2319.68 9985.75 2319.41 9990.11 2319.38 9995.13 2315.22 9996.56 2314.27 
10001.28 2314.3910035.53 2315.2710055.75 2318.4510068.71 232010080.36 2320.08 
10085.51 2320.1310095.34 2320.2610103.78 2320.7610110.18 2320.8 10113.2 2320.9 
10123.77 2320.9410129.31 2320.71 10131.9 2320.8310158.83 2321.1310165.25 2321.18 
10182.91 2321.2810186.56 2321.3110187.33 2321.310203.33 2322.24 10207.4 2322.6 
10214.01 2322.6810231.96 2323.0710242.45 2323.9410251.15 2322.63 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9914.91 .055 9990.11 .0410055.75 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
9990.1110055.75 203.8 201.35 172.32 

CROSS SECTION RIVER: Galloway 
REACH: Reach 4 RS: 2.534 

INPUT 
Description: 
station Elevation Data nun= 32 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9963.92 2317.96 9966.36 2317.9 9976.91 2317.22 9985.33 2316.74 99882313.924 
9990.44 2311.35 10049.3 2312.14 10053.8 2312.28 10055.3 2312.2810069.59 2312.29 
10096.85 2312.3410116.71 2314.3710120.75 2314.6910123.37 2314.7510128.03 2314.75 
10130.19 2314.8810144.06 2315.29 10156.6 2315.6110159.98 2315.7210163.01 2316.48 
10165.41 2317.2410169.47 2318.610174.25 2320.0810198.54 2319.9410202.78 2319.82 
10207.24 2319.7510211.86 2319.7 10228 2319.2710231.28 2319.1510234.34 2319.22 
10235.97 2319.1810247.34 2320.24 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9963.92 ,055 9988 .04 10053.8 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
9988 10053.8 189.05 199.83 208.47 

Ineffective Flow num= 1 
Sta L Sta R Elev 

10116.7110247.34 2316 

CROSS SECTION RIVER: Galloway 
REACH: Reach 4 RS: 2.496 

INPUT 
Description: Scopa Trail, Town of Carefree 
Station Elevation Data Rum= 2 1 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9820.6 2313.52 9833.85 2313.57 9840.37 2313.59 9846.52 2313.58 9855.5 2312.74 

9861.11 2312.57 9874.91 2312.94 9882.31 2312.85 9924.25 2311.15 9926.47 2311.02 
9930.42 2310.26 9941.51 2308.22 9963.27 2307.7110018.37 2306.42 100252309.946 
10034.26 2314.8710035.28 2315.45 10035.8 2315.4810062.18 2316.8310067.87 2316.68 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9820.6 ,055 9930.42 .04 10025 .055 

Coeff Contr. Expan. 
.1 .3 

Bank Sta: Left Right Lengths: Left Channel Right 
9930.42 10025 203.39 199.88 192.83 

CROSS SECTION RIVER: Galloway 
a C H :  Reach 4 RS: 2.458 

INPUT 
Description: Town of Cave Creek 
Station Elevation Data num= 3 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9860.47 2309.04 9863.87 2308.82 9866.06 2308.82 9870.912308.536 9874.04 2308.25 
9875.36 2308.12 9880.03 2307.66 9892.6 2306.48 9900.24 2305.93 9906.01 2305.42 
9915.8 2305.62 9918.5 2305.71 9920.78 2304.9 9923.98 2303.9 9925.02 2303.76 
9941.67 2303.4 9958.04 2303.1510006.16 2301.8510006.34 2301.8410006.63 2301.92 
100202306.21310021.89 2306.8210044.52 2307.68 10049.7 2307.9710061.72 2308.09 

10143.9 230610155.78 230410158.03 2303.7 10160.2 2304 10179 2306 
10214.18 230810234.65 230810249.01 2312 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9860.47 .055 9918.5 .04 10020 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
9918.5 10020 201.38 198.8 189.99 

Ineffective Flow num= 1 
Sta L Sta R Elev 

10061.7210249.01 2308.09 

Coeff Contr. Expan. 
.1 . 3  

CROSS SECTION RIVER: Galloway 
REACH: Reach 4 RS: 2.420 

INPUT 
Description: 
Station Elevation Data num= 29 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9871.43 2304.37 9873.36 2303.96 9883.06 2302.45 9901.94 2302.3 9922.6 2302.23 
9932.08 2301.37 9937.2 2300.83 9945.93 2302.11 9951.16 2302.66 9987.77 2301.43 
9989.26 2301.42 9989.92 2300.98 9998.34 2296.25 10062.7 2298.310064.78 2298.38 
10065.23 2298.5 100702299.46210078.47 2301.1710086.57 2301.08 10096.2 2301.27 
10099.91 2299.88 10104.5 2297.9510109.17 2300.8310110.27 2301.3410141.22 2309.58 
10148.34 2311.0710155.94 2312.0710156.68 2312.2210158.36 2312.33 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9871.43 .055 9989.92 .04 10070 ,055 

Bank Sta: Left Right Lengths: Left Channel Right 
9989.92 10070 199.62 199.56 195.51 

CROSS SECTION RIVER: Galloway 
REACH: Reach 4 RS: 2.382 

Coeff Contr. Expan. 
.1 .3 

INPUT 
Description: 
Station Elevation Data num= 2 6 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
9909.05 2300.16 9910.62 2300.03 9917.98 2299.63 9919.09 2299.31 9923.63 2300.13 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9909.05 ,055 9987.37 .04510065.53 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
9987.3710065.53 200.6 201.12 201.19 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 4 

RIVER: Galloway 
RS:  2.344 

INPUT 
Description: 
Station Elevation Data num= 3 4 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9882.57 2295.29 9886.49 2295.26 9899.96 2295.1 9905.33 2294.38 9910.3 2293.87 
9914.26 2294.04 9920.72 2294.41 9935.15 2294.23 9953.16 2293.99 9980.1 2293.67 
9989.16 2293.59 9989.26 2293.79 99932291.973 9994.16 2291.4110000.99 2288.54 
10022.43 2288.5910077.33 2288.47 10081.2 2289.99 100852291.56610088.12 2292.86 
10116.12 2293.6410132.15 2294.0910135.01 2294.0610139.09 2294.110144.83 2294.18 
10194.22 2294.510204.14 2294.2310205.64 2294.2210206.95 2294.2110208.63 2294.32 
10235.2 2294.7510235.45 2294.7310241.99 2294.8510251.02 2294.79 

Manning's n Values num= 3 
Sta nVal Sta n Val Sta n Val 

9882.57 .055 9993 .035 10085 .055 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9993 10085 216 239 241 .1 .3 

Left Levee Station= 9920.72 Elevation= 2294.41 

CROSS SECTION 
REACH: Reach 4 

RIVER: Galloway 
RS: 2.299 

INPUT 
Description: 
Station Elevation Data num= 2 1 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9799.63 2291.08 9810.17 2290.94 9818 2290.95 9832.39 2289.05 9832.95 2288.96 

9879 2288.33 9890.01 2288.28 9890.41 2288.24 9929.25 2287.5 9938.38 2287.27 
9941.65 2286.8 9952.64 2285 9984.09 2284.8810014.72 2284.9410025.07 2287.55 

10028.49 2288.4710055.04 2290.2710097.11 2293.9910098.78 2294.1210107.03 2295.57 
10132.51 2299.22 

Manning's n Values num= 3 
Sta nVal Sta n Val Sta n Val 

9799.63 .055 9941.65 .03510025.07 ,055 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9941.6510025.07 85 93 97 .1 

Ineffective Flow num= 1 
Sta L Sta R Elev 

9799.63 9878 2290 

CROSS SECTION RIVER: Galloway 
REACH: Reach 4 RS: 2.281 

INPUT 
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Description: Galloway Road 
This cross section is 3 feet upstream of a set of 

8-lO'x6' concrete box culverts at Galloway Road. This culvert set 
was constructed after the topographic mapping for this prolect was 
developed, so this cross-section data include as-built survey data 
of the final channel grading. 

Station Elevation Data num= 3 7 
Sta ~ f e v  Sta Elev Sta Elev Sta Elev Sta Elev 

9840.85 2290.03 9851.35 2289.93 9851.91 2290 9861.73 2290.06 9861.92 2290.05 
9862.8 2289.9 9890.34 2287.98 9896.26 2287.64 9902.82 2287.24 9917.52 2286.79 
99202286.558 9920.1 2283 9928 2282.31 9939 2282.6 9951 2282.51 
9962 2282.68 9972 2282.7 9984 2282.46 9994 2282.49 10005 2282.43 
10016 2283 10016.1 2286.2 10030.5 2286.3410051.16 2287.6 10052.2 2287.68 

10052.27 2287.710053.26 2287.710070.69 2288.4810070.88 2288.5210077.27 2288.92 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9840.85 .055 9920 .04 10016.1 ,055 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9920 10016.1 70 70 70 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

9840.85 9917.52 2290 

CULVERT 
REACH: Reach 4 

RIVER: Galloway 
RS: 2.275 

INPUT 
Description: Galloway Road 
Distance from Upstream XS = 3 
Deck/Roadway Width - - 64 
Weir Coefficient - - 2.6 
Bridge Deck/Roadway Skew = 
Upstream Deck/Roadway Coordinates 

num= 8 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

9861.73 2290.06 2281 9899 2290.22 2281 9920 2290.4 2281 
10010 2290.4 2281 10032 2290 2281 10056 2289.2 2281 
10074 2289.6 2281 10100 2290.68 2281 

Upstream Bridge Crass Section Data 
Station Elevation Data num= 3 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9840.85 2290.03 9851.35 2289.93 9851.91 2290 9861.73 2290.06 9861.92 2290.05 
9862.8 2289.9 9890.34 2287.98 9896.26 2287.64 9902.82 2287.24 9917.52 2286.79 
99202286.558 9920.1 2283 9928 2282.31 9939 2282.6 9951 2282.51 
9962 2282.68 9972 2282.7 9984 2282.46 9994 2282.49 10005 2282.43 
10016 2283 10016.1 2286.2 10030.5 2286.3410051.16 2287.6 10052.2 2287.68 

10052.27 2287.710053.26 2287.710070.69 2288.4810070.88 2288.5210077.27 2288.92 

Manning's n Values num= 3 
Sta n Val Sta nVal Sta n Val 

9840.85 .055 9920 .04 10016.1 .055 

Bank Sta: Left Right Coeff Contr. Expan. 
9920 10016.1 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 
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Downstream Deck/Roadwav Coordinates 
num= 10 
Sta Hi Cord Lo Cord Sta Hl Cord Lo Cord Sta Hi Cord Lo Cord 

Downstream Bridge Cross Section Data 
Station Elevation Data num= 26 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
9890 2290 9940 2284.2 9940.1 2281.5 9948 2281.47 9959 2281.47 
9972 2281.2 9983 2281.29 9992 2281.21 10004 2281.25 10015 2281.19 
10027 2281.24 10033.9 2282.08 10034 228510044.18 2286.3310052.68 2286.74 

10057.34 2286.3210062.41 2286.4210076.31 2286.9510080.16 2287.1710087.25 2287.36 
10088.58 2287.3710103.69 2288.2510113.43 2289.0210120.36 2289.9210130.67 2290.56 
10141.86 2291.12 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9890 ,055 9940 -04 10034 ,055 

Bank Sta: Left Right Coeff Contr. Expan. 
9940 10034 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 
9890 9940 2290 

Upstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Downstream Embankment side slope - - 0 horlz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins - - 
Energy head used in spillway design - - 
Spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Culverts = 1 

Culvert Name Shape Rise Span 
culvert #1 Box 6 10 
FHWA Chart # 8 - flared wingwalls 
FHWA Scale # 1 - Wingwall flared 30 to 75 deg. 
solution Criteria = Highest U.S. EG 
Culvert Upstm DiSt Length n Value Entrance Loss Coef Exit Loss Coef 

3 64 .011 .3 .5 
Number of Barrels = 8 
Upstream Elevation = 2282.5 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. Sta. Sta. Sta. 
9928 9938.9 9949.8 9960.7 9971.6 9982.5 9993.4 10004.3 

Downstream Elevation = 2281.3 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. Sta. Sta. Sta. 
9948 9958.9 9969.8 9980.7 9991.6 10002.5 10013.4 10024.3 

CROSS SECTION RIVER: Galloway 
REACH: Reach 4 RS: 2.268 

INPUT 
Description: Galloway Road 
This cross section is 3 feet downstream of a set of 
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8 - 1 0 8 x 6 '  concrete box culverts at Galloway Road. This culvert set 
was constructed after the topographic mapping for this project was 
developed. so this cross-sectlon data include as-bullt survey data 
of the final channel gradlng. 

station Elevation Data num= 26 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9890 2290 9940 2284.2 9940.1 2281.5 9948 2281.47 9959 2281.47 
9972 2281.2 9983 2281.29 9992 2281.21 10004 2281.25 10015 2281.19 

10027 2281.24 10033.9 2282.08 10034 228510044.18 2286.3310052.68 2286.74 
10057.34 2286.3210062.41 2286.4210076.31 2286.9510080.16 2287.1710087.25 2287.36 
10088.58 2287.3710103.69 2288.2510113.43 2289.0210120.36 2289.9210130.67 2290.56 
10141.86 2291.12 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9890 .055 9940 .04 10034 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
9940 10034 140.78 145.48 150.26 

Ineffective Flow num= 1 
Sta L Sta R Elev 

9890 9940 2290 

CROSS SECTION RIVER: Galloway 
REACH: Reach 4 RS: 2.240 

Coeff Contr. Expan. 
.1 .3 

INPUT 
Description: 
Station Elevation Data num= 14 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9886.52 2280.51 9930.04 2280.79 9940.39 2280.66 9954.17 2280.34 9958.29 2279.13 
9962.24 2277.54 9974.51 2277.68 9990.23 2277.75 9999.74 2276.25 10000 2276.22 

10056.98 2277.4210084.44 2277.9610099.58 2284.3410118.03 2292.11 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9886.52 .055 9958.29 .0410084.44 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
9958.2910084.44 224.42 249.46 253.52 

Left Levee Station= 9930.04 Elevation= 2280.79 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 4 

RIVER: Galloway 
RS: 2.193 

INPUT 
Description: Un-named Tributary 
Station Elevation Data num= 24 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9822 2277.09 9850.69 2277.04 9865.97 2276.69 9895.73 2274.29 9902.33 2273.01 

9934.77 2273.28 9957.23 2273.51 9978.24 2272.96 9981.98 2272.79 9986.72 2272.79 
10014.56 2272.5510019.19 2273.1810024.07 2274.2710024.92 2274.1710025.31 2274.21 
10026.74 2274.5910028.91 2274.53 10032 2273.5510035.74 2271.9810042.06 2272.09 
10056.19 2272.06 100602274.467 10062.6 2276.1110076.45 2285.45 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9822 ,055 9895.73 .04 10060 ,055 

Bank Sta: Left Right Lengths: Left Channel Rlght 
9895 73 10060 146.23 163.37 165.62 

CROSS SECTION RIVER: Galloway 

Coeff Contr. Expan. 
.1 .3 
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REACH: Reach 4 RS: 2.162 

INPUT 
Description: Just US of Vermeersch Rd. 
Station Elevation Data num= 3 0 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9426.65 2273.6 9461.06 2272 9592.25 2272 9600.04 2270 9681.58 2270 
9697.47 2268 9712.8 2267 9725.24 2268 9730.55 2270 9742.79 2271.3 
9755.06 2269.8 9768.91 2271.7 9779.36 2270.3 9804.2 2272.1 9822.38 2269.9 
9832.11 2272 9845.32 2272.6 9857 2272 9863.71 2270 9866.27 2269.4 
9940.37 2269 9945.89 2270 9962.17 2271.3 9981.28 2270 9985.74 2268.3 
10000 2268.3 10026.6 227010041.43 227810083.47 2280 10115.4 2280.5 

Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

9426.65 ,055 9681.58 .045 9742.79 ,055 9863.71 .045 10026.6 .055 

Bank Sta: Left Right Lengths: Left Channel Right 
9863.71 10026.6 350.91 335.73 332.11 

Ineffective Flow mum= 1 
Sta L Sta R Elev 

9426.65 9845.32 2274 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Galloway 
REACH: Reach 4 R S :  2.098 

INPUT 
Description: 
Station Elevation Data nun\= 42 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9750.06 2269.4 9792.38 2268.81 9804.75 2268.87 9818.95 2268.26 9821.83 2267.39 
9861.95 2263.1 9862.59 2263.09 9871.46 2262.54 9877.31 2261.49 9879.38 2261.03 
9890.23 2261.97 9899 2262.64 9906.71 2262.1310001.52 2261.0110006.77 2261.67 
10010.22262.21710010.28 2262.2310029.37 2262.910040.31 2263.3510047.28 2263.23 
10089.58 2262.6910101.79 2262.9510116.46 2262.6710120.21 2262.1110125.55 2261.42 
10128.65 2261.0710131.76 2260.8210141.25 2261.4 10149.8 2260.610150.97 2260.61 
10151.48 2260.610157.89 2261.3710161.04 2261.7610173.89 2262.0910176.05 2262.13 
10179.46 2262.1310199.86 2262.0110203.58 2262.1610217.92 2262.4210218.97 2262.45 
10220.65 2262.810243.39 2267.48 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9750.06 .055 9871.46 .0410010.28 .06 

Bank Sta: Left Right Lengths: Left Channel Rlght 
9871.4610010.28 310.31 300.69 289.79 

Ineffective Flow num= 1 
Sta L Sta R Elev 
1017810243.39 2265.5 

CROSS SECTION RIVER: Galloway 
REACH: Reach 4 RS: 2.041 

INPUT 
Description: 
Station Elevation Data num= 42 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9854.06 2261 9873.54 2260.3 9889.06 2259.84 9923.23 2257.78 9925.05 2258.07 

99352256.753 9946.88 2255.18 9949.96 2254.67 9957.15 2254.6510042.89 2254.22 
10046.41 2254.6810050.71 2255.2610058.43 2255.7410079.34 2255.910131.42 2256 
10142.75 2255.7810159.11 2255.1110165.92 2255.2410176.84 2255.7810183.31 2255.27 
10193.06 2254.8110207.52 2256.0110225.96 2256.1510232.08 2256.2910241.17 2254.99 
10246.96 2254.7210253.16 2253.8110261.08 2253.5610269.65 2253.6410278.97 2254.89 

Coeff Contr. Expan. 
.1 .3 
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Coeff Contr. Expan. 
.1 .3 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9854.06 .055 9935 ,0410058.43 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
993510058.43 218.72 198.98 168.09 

Ineffective Flow num= 1 
Sta L Sta R Elev 

10285.6 10512 2258 

CROSS SECTION RIVER: Galloway 
REACH: Reach 4 RS: 2.004 

INPUT 
Description: 
Station Elevation Data num= 54 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9865.07 2255.12 9871.27 2255.04 9871.63 2255.01 9895.67 2255.11 9912.79 2255.04 
9920.69 2253.58 9934.98 2251.04 9942.43 2249.7 9943.92 2249.71 9952.8 2249.79 
9959.88 2250.81 9963.65 2251.32 9974.89 2250.41 9992.43 2248.99 9999.77 2249.21 
10043.28 2249.4610049.34 2249.3910053.69 2250.2610059.24 2251.23 10066.2 2250.88 
10070.12 2250.73 10072.8 2250.8610086.96 2251.6610092.68 2251.3710099.29 2250.86 
10121.54 2251.9810132.39 2252.4610142.62 2252.5310161.83 2252.5510180.07 2252.09 
10209.22 2251.6610211.99 2251.6110223.43 2251.3410229.07 2251.2410259.49 2250.87 
10272.05 2250.7910278.03 2250.5810291.66 2250.2410302.36 2249.9410323.74 2250.74 
10328.02 2250.910346.99 2250.9110347.87 2250.9110359.56 2250.910365.47 2250.69 
10371.37 2250.4510374.55 2250.4310374.83 2250.4610380.88 2250.910417.13 2251.71 
10434.99 2251.8110449.66 2257.0710468.63 2262.3510479.27 2265.22 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9865.07 ,055 9963.65 .0410059.24 .06 

Coeff Contr. Expan. 
.1 .3 

Bank Sta: Left Right Lengths: Left Channel Right 
9963.6510059.24 203.17 198.99 188.38 

CROSS SECTION RIVER: Galloway 
REACH: Reach 4 RS: 1.966 

INPUT 
Description: 
Station Elevation Data num= 4 0 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9833.24 2250.18 9868.89 2249.69 9931.2 2248.86 9953.34 2247.07 9969.25 2245.69 
9974.66 2244.71 9980.75 2244.56 9998.51 2244.2810018.58 2244.3310053.97 2244.58 
10076.23 2244.7610079.38 2244.7810084.41 2246.2910086.22 2246.7110099.92 2247.64 
10123.78 2249.17 10125.8 2249.2610131.83 2249.4810144.77 2249.8110156.32 2252.99 
10160.21 2253.8810177.48 2251.6910190.85 2249.6510194.39 2249.1610197.97 2248.59 
10234.52 2247.3110260.78 2246.09 10262.8 2245.9810271.93 2245.5410274.93 2245.68 
10284.1 2246.4210292.31 2245.9710301.04 2245.4910302.79 2245.4310307.17 2245.59 
10326.77 2246.0510338.93 2246.02 10364.8 2246.3110379.87 2252.6410390.45 2256.51 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9833.24 .055 9969.25 .0410086.22 .06 

Bank Sta: Left Right 
9969.2510086.22 
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CROSS SECTION 
REACH: Reach 4 

RIVER: Galloway 
RS: 1.928 

INPUT 
Descriptlon: 
Station Elevation Data num= 3 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9900.88 2244.33 9905.9 2244.28 9943.05 2242.5 9975.64 2241 9983.51 2240.39 
9991.18 2239.8310030.52 2239.7810039.35 2239.7410050.71 2239.7410053.39 2239.74 
10074.2 2239.810087.88 2242.7610089.34 224310123.99 2243.7410131.46 2243.9 

10131.96 2243.9110134.44 2243.93 10167.0 2244.2410180.42 2244.3610188.75 2245.2 
10190.75 2245.24 10190.9 2244.9910197.06 2244.1210203.12 2243.3510222.28 2243.03 
10228.08 2242.9110243.09 2242.3510267.03 2241.3710268.01 2241.4310276.77 2241.29 
10281.79 2243.3110285.76 2242.62 10296.2 2242.2810299.83 2242.8910301.39 2243.23 
10310.61 2245.610327.76 2252.1 10334.3 2254.67 10337.2 2255.44 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9900.88 ,055 9975.64 .0410087.88 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9975.6410087.88 63.2 60.68 60.63 

Ineffective Plow num= 1 
Sta L Sta R Elev 

10281.79 10337.2 2245 

CROSS SECTION RIVER: Galloway 
REACH: Reach 4 RS: 1.917 

Coeff Contr. Expan. 
.1 .3 

INPUT 
Description: Horny Toad Bar 
Station Elevation Data num= 3 3 

Sta Elev Sea Elev Sta Elev Sta Elev Sta Elev 
9819.23 2243.25 9834.12 2243.24 9898.87 2243.87 9930.84 2241.64 9950.22 2239.94 
9960.24 2239.83 9982.04 2238.9 9997 2238.0610031.07 2238.2410073.21 2240.28 

10079.69 2242.12 10089.9 2242.3510120.02 2242.4810135.93 2241.7810138.54 2241.64 
10144.32 2241.5210152.76 2241.3610155.38 2241.4810156.28 2241.5410159.56 2241.56 
10162.77 2241.2810165.28 2240.9810172.23 2240.910197.82 2240.5510211.33 2239.89 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n V a l  

9819.23 .055 9982.04 .0410073.21 .06 

Coeff Contr. Expan. 
.1 .3 

Bank Sta: Left Right Lengths: Left Channel Right 
9982.0410073.21 127.72 140.09 162.61 

CROSS SECTION RIVER: Galloway 
REACH: Reach 4 RS:  1.890 

INPUT 
Description: 
Station Elevation Data num= 33 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9914.05 2243.61 9927.42 2243.62 9943.48 2242.64 9947.32 2242.5 9966.47 2241.73 
9971.86 2241.49 9975.86 2240.06 9989.04 2235.1 10025.3 2234.8210044.42 2234.66 

10053.72 2235.9310058.42 2236.4410068.61 2235.2510069.83 2235.1210071.94 2235.26 
10077.38 2235.610078.78 2236.0910082.93 2237.1210091.06 2237.1910095.97 2237.36 
10107.21 2236.6710118.02 2236.1710125.69 2236.6110142.46 2237.9110148.72 2240.66 
10176.7 2252.9210178.39 2252.8310185.02 2253.0510192.63 225310197.48 2253.47 

10199.18 2253.4310204.48 2253.54 10252.7 2252.19 
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Coeff Contr. Expan. 
.1 .3 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9914.05 ,055 9975.86 .0410082.93 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9975.8610082.93 224.43 232.47 242.35 

CROSS SECTION RIVER: Galloway 
REACH: Reach 4 RS: 1.846 

INPUT 
Description: 
Station Elevatlon Data num= 13 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
9914.2 2242.85 9949.3 2243.1 9965.73 2235.81 99702234.381 9982.22 2230.29 

10001.52 2229.9610032.87 2229.5710035.66 2232.86 100402235.40210043.72 2237.58 
10048.89 2239.3110050.99 2239.3610060.13 2240.9 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9914.2 .055 9970 .04 10040 ,055 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9970 10040 183.23 165.48 142.2 .1 .3 

CROSS SECTION 
REACH: Reach 4 

RIVER: Galloway 
RS: 1.815 

INPUT 
Description: 
Station Elevation Data num= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9968.25 2242.5 9991 2229.1 9995.89 2226.22 9997.88 2225.04 9998.07 2225.03 
10004.24 2225.12 10053.2 2225.6310060.49 2228.0210060.63 2228.0710061.35 2228.41 

100652229.86610086.94 2238.62 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9968.25 ,055 9991 .04 10065 .055 

Bank Sta: Left Right 
9991 10065 

Lengths: Left Channel Right Coeff Contr. Expan. 
142.48 129.93 91.26 .1 .3 

CROSS SECTION 
REACH: Reach 4 

RIVER: Galloway 
RS: 1.790 

INPUT 
Description: 
Station Elevation Data num= 21 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9955.44 2240 9966.58 2238 9974.14 2236 9990 2223.37 9991.72 2222 
10000 2221.910012.39 222210047.95 2222.410056.52 222410066.74 2226 

10081.07 223010103.93 222610129.44 2225.810174.34 2225.710180.72 2224 
10190.38 2221.610197.48 222410210.79 222610239.99 222810264.28 2230 
10275.72 2232 

Mannlngis n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9955.44 ,055 9990 .0410056.52 .055 

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan. 
999010056.52 122 154.7 216 .1 .3 

Ineffective Flow num= 1 
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Sta L Sta R 
10081.0710275.72 

Elev 
2230 

CROSS SECTION RIVER: Galloway 
REACH: Reach 4 RS:  1.761 

INPUT 
Description: 
Station Elevation Data num= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9916.66 2230 9933.81 2224 9970.42 2222 9979.29 2220 10000 2218.5 
10065.27 222010092.98 2230 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9916.66 .055 9979.29 .04510065.27 ,055 

Bank Sta: Left Right Lengths: Left Channel Right 
9979.2910065.27 109 116.99 145 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 4 

RIVER: Galloway 
RS: 1.739 

INPUT 
Description: 
Station Elevation Data num= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9924.39 2230.27 9928.1 2227.83 9946.54 2217.69 9950.24 2217.24 9954.51 2216.03 
9975.35 2215.610016.22 2215.6110018.76 2215.7310032.11 2220.8810033.12 2221.41 
10035.3 2221.8810051.57 2225.56 

Coeff Contr. Expan. 
.1 .3 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9924.39 .05 9946.54 .03510032.11 .05 

Bank Sta: Left Right Lengths: Left Channel Right 
9946.5410032.11 206.9 200.55 187.09 

Ineffective Flow num= 1 
Sta L Sta R Elev 

10051.5710051.57 2225.56 

CROSS SECTION RIVER: Galloway 
W C H :  Reach 4 RS: 1.701 

INPUT 
Description: 
Station Elevation Data num= 23 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9963.58 2230.74 9975.9 2218.12 99802213.693 9982.65 2210.83 9990.26 2210.87 
10014.9 2210.9610029.87 2211.05 10044.6 2211.110048.18 2211.0910063.35 2211.08 

10070.56 2212.9310077.22 2214.7910081.01 2215.0610087.81 2215.6710091.58 2215.4 
10097.79 221510101.58 2214.310106.26 2213.2110113.34 2214.1810115.23 2214.47 
10122.29 2215.1510144.58 2217.5310173.96 2225.53 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9963.58 .05 9980 .03510077.22 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
998010077.22 188.07 199.43 211.06 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 
1011410173.96 2217 
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RIVER: Galloway 
RS: 1.663 

CROSS SECTION 
REACH: Reach 4 

INPUT 
Descrlption: 
Station Elevation Data num= 19 

Sta Elev Sta Elev Sta Elev Sta ELev Sta Elev 
9934.08 2225.24 99722210.047 9979.78 2206.93 9985.77 2206.7510021.88 2206.87 
10037.04 2206.4910038.05 2206.9710047.81 2206.5210047.95 2206.98 10051.7 2207.59 
10053.1 2207.8110063.13 2209.210063.19 2209.2110063.23 2209.2210063.32 2209.26 
10063.36 2209.2810076.18 2214.8110079.59 2216.3410091.73 2221.77 

Manning's n Values num= 3 
Sta n Val Sta n Val ~ t a  n Val 

9934.08 .05 9972 .03510063.13 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
997210063.13 190.54 201.88 207.51 -1 .3 

CROSS SECTION 
REACH: Reach 4 

RIVER: Galloway 
RS: 1.625 

INPUT 
Description : 
Station Elevatlon Data num= 13 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9921.1 2210.45 9931.76 2205.88 9944.42 2202.62 9949.42 2202.58 9974.52 2202.33 
9981.13 2203.06 9985.47 2203.66 9995.68 2202.33 9997.93 2201.9310019.58 2202.08 
10029.06 2202.13 10032.3 2204.7910051.88 2219.39 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9921.1 .05 9931.76 ,035 10032.3 .05 

Bank Sta: Left Right Lengths: Left Channel Right 
9931.76 10032.3 183.64 200.69 205.02 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 4 

RIVER: Galloway 
RS: 1.587 

INPUT 
Description: 
Station Elevation Data num= 15 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9884 2210.47 9894.16 2207.47 9902.6 2205.2 9910.39 2204.63 9926.04 2202.9 

9932.82 2200.86 9943.84 2198.39 9978.15 2197.87 10002.7 2197.55 100102202.373 
10014.43 2205.310023.75 2210.9410027.81 2211.13 10039.8 2211.5610048.18 2211.94 

Manning's n Values num= 3 
Sta n Val Sta n Val ~ t a  n Val 
9884 .05 9926.04 .035 10010 .05 

I Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9926.04 10010 205.22 197.57 195.12 .1 .3 

I CROSS SECTION 
REACH: Reach 4 

RIVER: Galloway 
RS: 1.549 

1 INPUT 
Description: 
Station Elevation Data num= 11 

I Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
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Manning's n Values num= 3 
Sta nVal Sta n Val Sta n Val 

9884.39 .05 9934.98 .03510014.61 .05 

Bank Sta: Left Right Lengths: Left Channel Right 
9934.9810014.61 211.45 200.58 198.51 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REAM: Reach 4 

RIVER: Galloway 
RS: 1.511 

INPUT 
Description: Junction 3. Grapevine Wash 
Station Elevation Data num= 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9909.12 2200.68 99252194.027 9935.4 2189.67 9973.05 2189.710005.35 2189.72 
10015.13 2194.0710021.95 2195.6110023.84 2195.5910037.38 2195.6 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9909.12 .05 9925 .03510015.13 .05 

Coeff Contr. Expan. 
.1 .3 

Bank Sta: Left Right Lengths: Left Channel Right 
992510015.13 202.54 198 196.61 

CROSS SECTION RIVER: Galloway 
REACH: Reach 3 RS: 1.474 

INPUT 
Description: Junction 3, Grapevine Wash 
Station Elevation Data num= 3 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9923.3 2202.47 9938.34 2193.2 99452188.259 9948.49 2185.67 9983.43 2185.41 

10017.56 2185.0910020.64 2186.0810024.48 2187.0310066.85 2189.7610073.11 2190.2 
10082.89 2190.2710110.63 2190.2910114.24 2190.4610125.04 2190.3510148.79 2190.31 

10150 2190 10177 2188 10190 2186 10195 2185.6 10199 2186 
10218 2188 10239 2190 10247 2190.1 10255 2190 10270 2189.6 
10305 2190.4 10338 2190 10428 2189.2 10453 2190 10467 2188 
10477 2187.7 10485 2188 10507 2190 10526 2192 10546 2194 
10558 2196 

Manning's n Values num- 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

9923.3 .05 9945 .03510024.48 .05 10177 .04 10218 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
994510024.48 194.97 201.89 207.2 .1 .3 

CROSS SECTION 
REACH: Reach 3 

RIVER: Galloway 
RS: 1.435 

INPUT 
Description: 
Station Elevation Data num= 2 9 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
9900.78 2190.96 9911.62 2190.73 9929.76 2185.51 9941.72 2181.510006.02 2181.13 
10037.49 2181.1210042.14 2182.4410046.22 2183.58 10052.3 2183.88 10080.5 2183 
10102.52 2180.8410113.62 2182.9610129.23 2185.7210141.04 2186.59 10146.7 2186.85 
10152.6 2186.8 10162.6 2186 10177.6 2184 10222.6 2186 10232.6 2186 
10242.6 2186.2 10247.6 2186 10277.6 2184 10302.6 2183.4 10327.6 2184 

Geomehy Data 
Page 46 of 65 

FDS of Andora Hills & Galloway Washes 
FCD 99-14 



Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9900.78 .05 9929.76 .03510042.14 .05 

Bank Sta: Left Right Lengths: Left Channel Right 
9929.7610042.14 195.97 200.79 207.93 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 3 

RIVER: Galloway 
RS: 1.397 

INPUT 
Description: 
Station Elevation Data num- 26 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9846.47 2187.99 9872.23 2185.81 9878.5 2185.38 9933.93 2181.14 9934.55 2181.1 
9966.77 2177.35 9969.35 2177.03 9992.67 2176.8910021.24 2177.0410063.95 2177.17 

10086.43 2177.9210091.22 2178.2510107.45 2179.3110114.03 2179.7110116.38 2179.73 
10120.52 2179.7110139.99 2179.7410148.41 217910158.19 2178.7910199.43 2179.67 
10207.55 2179.6610209.01 2179.9810222.07 2182.910227.11 2184.1510238.57 2186.9 
10264.29 2193.13 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9846.47 .05 9966.77 .03510086.43 .05 

Coeff Contr. Expan. 
.1 .3 

Bank Sta: Left Right Lengths: Left Channel Right 
9966.7710086.43 199.02 198.05 197.41 

CROSS SECTION RIVER: Galloway 
REACH: Reach 3 RS: 1.360 

INPUT 
Description: 
Station Elevation Data num= 33 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9878.78 2190.7 9900.97 2178.97 9902.18 2178.34 9902.93 2177.94 9925.61 2176.67 
9946.77 2176.02 9957.63 2175.46 9965.53 2175.17 9976.83 2173.59 9980.41 2173.01 
9987.23 2172.810062.49 2172.6310076.54 2172.6910091.53 2173.3310101.67 2173.81 

10103.88 2173.5510109.95 2173.1910110.89 2173.1110111.83 2173.2110118.93 2173.96 
10132.63 2173.21 10133.1 2173.1810134.68 2173.2610162.82 2174.5710171.16 2174.92 
10179.34 2175.0810187.71 2175.0910194.23 2175.0910196.97 2174.9810197.12 2174.98 
10223.64 2175.3210230.73 2177.6310250.02 2183.18 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9878.78 .05 9976.83 .03510091.53 .05 

Bank Sta: Left Right Lengths: Left Channel Right 
9976.8310091.53 156.07 154.59 158.25 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 3 

RIVER: Galloway 
RS: 1.331 

INPUT 
Description: School House Road 
Station Elevation Data num= 57 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9885.92 2177.84 9892.91 2177.26 9900.12 2176.55 9905.93 2175.91 9925.92 2174.03 
9930.99 2173.71 9958.87 2171.11 9960.15 2170.99 9969.54 2170.07 9979.12 2169.54 
9985.34 2169.28 9990.06 2169.2510003.99 2169.1510007.53 2169.09 10009.3 2169.09 

10028.18 2169.0810033.31 2169 0610046.79 2169.1210050.18 2169.11 10055.9 2169.13 
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Coeff Contr. Expan. 
.1 .3 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9885.92 .05 9979.12 .03510081.71 .05 

Bank Sta: Left Right Lengths: Left Channel Right 
9979.1210081.71 238.46 245.92 239.68 

CROSS SECTION RIVER: Galloway 
REACH: Reach 3 RS: 1.284 

INPUT 
Description: 
Station Elevation Data num= 4 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9749.69 2170.56 9760.47 2170.67 9761.54 2170.84 9765.61 2170.84 9789.54 2170.18 
9800.86 2169.51 9807.5 2168.77 9809.78 2168.71 9811.62 2168.77 9820.2 2168.7 
9823.35 2168.7 9839.05 2167.69 9841.34 2167.64 9848.28 2166.89 9859.47 2168.84 
9861.13 2169.17 9892.01 2168.68 9903.62 2168.58 9905.83 2168.55 9923.27 2165.29 
9926.94 2164.52 9939.39 2163.28 9949.31 2162.15 9952.92 2161.74 9959.21 2160.79 
9965.36 2161 9969.63 2161.0610055.78 2160.2110061.36 2160.1410062.04 2160.43 

10068.13 2163.33 10069.7 2163.27 10077.9 2163.2210086.74 216310094.98 2162.95 
10097.63 2162.8810102.77 2162.3510107.42 2162.4810138.57 2165.2310139.45 2165.52 
10140.81 2165.5710145.59 2165.910181.71 2168.0310203.31 2167.6610218.54 2167.38 
10227.73 2172.2810241.29 2179.9510258.88 2180.78 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9749.69 .05 9949.31 .03510068.13 .05 

Bank Sta: Left Right Lengths: Left Channel Right 
9949.3110068.13 201.88 199.89 205.91 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Galloway 
REACH: Reach 3 RS: 1.246 

INPUT 
Description: 
Station Elevation Data nun= 55 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9663.11 2170.96 9669.55 2168.95 9674 2167.42 9683.12 2167.3 9692.88 2167.06 
9695.23 2166.83 9710.84 2165.62 9717.43 2164.85 9718.59 2164.85 9741.32 2164.38 
9754.1 2164.23 9771.89 2164.24 9775.61 2164.32 9793.09 2164.33 9808.25 2164.4 

9816.25 2164.25 9828.73 2163.81 9832.13 2163.23 9837.17 2162.5 9842.45 2161.9 
9846.13 2161.67 9847.69 2161.71 9854.54 2161.75 9863.31 2161.72 9873.82 2162.34 
9874.65 2162.39 9874.99 2162.4 9884.87 2162.54 9892.59 2161.82 9897.62 2161.58 
9909.6 2161.48 9929.3 2161.41 9938.07 2159.35 9940.26 2158.89 9941.63 2158.77 

9947.96 2158.08 9951.72 2158.51 9954.12 2158.9 9998.27 2156.57 9999.95 2155.96 
10032.09 2156.3610032.62 2156.3710033.45 2156.38 10034.2 2156.3810034.87 2156.38 
10043.02 2156.44 10092.5 2156.7910099.14 2158.7410100.62 2158.57 10101.9 2158.43 
10111.96 2162.2910121.99 2166.7810128.26 2167.7310176.02 2171.26 10184.4 2171.79 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9663.11 .05 9998.27 .03 10092.5 .05 
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Bank Sta: Left Right Lengths: Left Channel Right 
9998.27 10092.5 202.82 197.69 188.66 

Ineffective Flow num= 1 
Sta L Sta R Elev 

9663.11 9870 2165 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Galloway 
REACH: Reach 3 RS: 1.209 

INPUT 
Description: 
Station Elevation Data num= 42 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9600.66 2165.24 9612.6 2162.18 9616.81 2162.13 9628.14 2161.62 9635.37 2161.86 
9635.75 2161.87 9636.77 2161.69 9647.97 2159.71 9697.33 2158.35 9697.46 2158.34 
9697.49 2158.34 9697.51 2158.34 9739.03 2158.35 9773.14 2158.36 9780.4 2158.36 
9786.05 2158.37 9788.31 2158.42 9834.46 2158.59 9869.37 2158.56 9875.65 2158.56 
9882.83 2158.84 9891.47 2157.97 9927.52 2156.58 9943.97 2156.31 9951.86 2155.41 
9959.82 2155.24 9961.13 2155.16 9962.05 2155.07 9967.42 2154.42 9978.22 2154.58 
9982.53 2155.06 9987.23 2155.21 9990.72 2154.97 9992.08 2154.5 9997.25 2152.66 

Manning's n Values num= 3 
Sta nVal Sta n Val Sta n Val 

9600.66 .05 9992.08 .03 10070.2 .05 

Bank Sta: Left Right Lengths: Left Channel Rlght 
9992.08 10070.2 202 201.52 198.97 

Ineffective Flow mum= 1 
Sta L Sta R Elev 

9600.66 9745 2160 
Left Levee Station= 9882.83 Elevation= 2158.84 

CROSS SECTION RIVER: Galloway 
REACH: Reach 3 RS: 1.171 

INPUT 
Description: 
Station Elevation Data num= 5 1 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9617.49 2165.38 9643.56 2156.41 9647.14 2156.22 9662.73 2155.45 9665.14 2155.38 
9669.53 2155.2 9681.65 2154.43 9682.19 2154.39 9682.34 2154.37 9689.86 2154.38 
9695.11 2154.35 9695.49 2154.35 9717.18 2154.12 9720.05 2154.01 9734.36 2153.45 
9741.9 2152.85 9743.8 2152.72 9744.9 2152.6 9754.55 2153.4 9754.78 2153.42 

9772.91 2153.78 9789.34 2154.08 9792.4 2154.19 9793.8 2154.23 9836.52 2154.14 
9840.44 2154.17 9856.73 2154.53 9874.66 2153.29 9927.34 2152.61 9966.41 2152.16 
9975.67 2151.82 9986.09 2151.53 9992.66 2148.7 9993.94 2148.25 9994.86 2148.26 
10001.73 2148.3510010.47 2148.4810042.72 2148.5310067.03 2148.7610071.52 2148.81 
10075.12 2149.4410092.95 2153.2310108.32 2152.96 10121 2152.8910147.52 2152.58 
10165.25 2152.2110173.74 2151.4910174.57 2151.4210174.88 2151.4910179.96 2153.04 
10221.61 2157.52 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9617.49 .05 9986.09 .0310092.95 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9986.0910092.95 155 200 187 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

I 1016010221.61 2156 
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RIVER: Galloway 
RS: 1.133 

CROSS SECTION 
REACH: Reach 3 

INPUT 
Description: 
Station Elevation Data num= 70 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9637.88 2161.52 9649.24 2156.65 9654.38 2154.35 9659.15 2154.09 9674.66 2153.41 
9677.03 2153.29 9677.41 2153.3 9683.68 2153.6 9694.37 2150.68 9710.42 2150.24 
9717.14 2150.04 9719.67 2149.98 9733.25 2150.87 9741.64 2151.32 9763 2151.61 
9780.52 2151.93 9811.68 2150.79 9820.66 2150.46 9846.11 2149.63 9852.9 2149.42 
9853.92 2149.23 9861.41 2148.02 9865.81 2148.66 9870.3 2149.26 9879.04 2149.52 
9907.73 2149.52 9912 2149.32 9926.38 2148.77 9929.31 2148.32 9936.29 2147.19 
9939.73 2147.45 9943.28 2147.71 9947.13 2147.92 9950.6 2148.16 9956.72 2144.26 
9958.31 2143.26 9959.65 2143.24 9967.29 2143.1810007.49 2142.75 10029.6 2142.18 

10035.32 2145.0310060.12 2146.9210064.65 2147.0210072.33 2147.2410087.47 2148.08 
10100.47 2148.0410112.86 2146.4110115.49 2146.0810122.22 2146.5610126.18 2146.8 
10127.24 2146.6810142.33 2145.2910150.62 2146.0610159.82 2145.5110162.77 2145.29 
10163.83 2145.3610165.59 2145.5110172.17 2145.510183.39 2144.810194.76 2148.68 
10198.69 2149.76 10206.6 2150.0510216.94 2149.8310239.62 2149.1610243.91 2148.1 
10251.14 2146.710258.11 214810262.33 2148.9410276.64 2150.3610293.58 2152.2 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9637.88 .06 9956.72 .0410035.32 .06 

Bank Sta: Left Right Lengths: Left Channel Riqht 
9956.7210035.32 148.92 122.5 125.2 

CROSS SECTION RIVER: Galloway 
REACH: Reach 3 RS: 1.110 

Coeff Contr. Expan. 
.1 .3 

INPUT 
Description: 
Station Elevation Data num= 94 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9728.17 2151.2 9738.83 2148.23 9742.24 2147.61 9747.74 2147.1 9755.07 2148.45 
9757.52 2148.99 9763.2 2148.99 9764.48 2149.03 9765.31 2148.94 9773.15 2148.01 
9773.94 2147.97 9779.28 2147.65 9781.19 2147.6 9797.33 2148.94 9802.3 2148.73 
9812.67 2148.01 9821.88 2146.16 9826 2145.5 9828.19 2145.07 9830.2 2145.51 
9837.33 2147.12 9843.18 2146.87 9850.79 2146.94 9853.54 2146.86 9909.23 2146.26 
9913.28 2145.73 9931.86 2145.34 9936.5 2145.37 9941.3 2143.71 9947.69 2142.71 
9950.23 2142.22 9953.77 2141.15 9957 2141.04 9958.62 2140.03 9958.63 2140.02 
9965.64 2139.9610003.62 2139.8410010.32 2141.1210016.26 2141.8210018.85 2142.05 

10025.56 2143.3710027.76 2143.8710041.26 2144.3510042.19 2144.3710043.17 2144.25 
10049.74 2143.4610057.07 2144.1610059.28 2144.2810096.19 2145.9310101.32 2146.13 
10112.74 2146.79 10146.1 2147.1910147.29 2147.2810187.01 2146.1510189.12 2146.1 

10190 2145.9310200.36 2144.2510204.21 2144.1810217.56 2143.7910222.95 2142.79 
10230.63 2143.5410231.33 2143.6810246.44 2142.2210247.02 2142.1310247.42 2142.17 
10257.09 2143.2310264.99 2142.310278.62 2140.610284.21 2141.610286.26 2141.98 
10299.18 2143.42 10305.6 2142.1510310.16 2143.5610317.95 2146.1810318.36 2146.18 
10332.73 2145.8610348.27 2145.4610349.95 2145.4410352.46 2145.6610354.91 2145.85 
10360.4 2146.14 10405.2 2150.0310435.37 2145.9110438.13 2144.92 10453.9 2139.97 

10459.12 2138.3810469.54 2143.9210471.12 2144.4810483.92 2144.6210541.09 2145.28 
10542.35 2145.3510551.11 2145.9710554.68 2146.28 10580.5 2151.54 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9728.17 .06 9950.23 .0410018.85 .06 

Bank Sta: Left Right Lengths: Left Channel Riqht 
9950.2310018.85 77.08 77.5 50.8 
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Ineffective Flow nun= 
Sta L Sta R Elev 

10405.2 10580.5 2150.03 

CROSS SECTION RIVER: Galloway 
REACH: Reach 3 RS: 1.095 

INPUT 
Descriptlon: Split 3 
Station Elevation Data num= 76 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9781.81 2151.85 9791.2 2150.15 9814.97 2144.98 9816.66 2144.67 9820.99 2143.91 
9823.27 2144.41 9830.06 2145.87 9834.34 2146.1 9842.52 2145.97 9847.57 2145.2 
9848.36 2145 9857.45 2144.99 9899.18 2144.84 9900.15 2144.84 9908.17 2144.51 
9920.7 2143.68 9924.16 2143.77 9929.62 2143.59 9938.95 2143.61 9942.07 2142.62 

9951.84 2139.51 9979.51 2139.110006.26 2138.8610014.08 2140.8610018.22 2141.86 
10035.94 2141.74 10050.8 2141.610061.63 2142.7210075.79 2144.2110091.11 2144.66 
10104.22 2144.8710118.93 2145,4810125.23 2145.4210135.23 2145.2410136.88 2145.3 
10140.28 2144.9910159.23 2145.0910195.41 2145.7310212.11 2145.510230.11 2145.36 
10239.13 2143.2210256.26 2143.3810260.29 2143.4310264.19 2142.7410269.94 2141.5 
10275.28 2142.1410275.37 2142.1610275.66 2142.1210285.91 2141.2710295.15 2141.92 
10304.4 2142.510318.55 2139.0910322.26 2138.410323.32 2138.7110329.45 2139.9 
10334.53 2140.1410339.52 2140.5410343.85 2140.110347.41 2140.1810349.49 2140.75 
10354.82 2141.7810374.68 2144.210414.12 2144.9610426.62 214410432.12 2142 
10436.12 214010439.12 213810440.37 2137.810441.62 213810446.12 2140 
10451.12 214210455.12 214410531.12 214610539.12 214810549.12 2150 
10554.12 2151 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9781.81 .06 9942.07 .0410018.22 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9942.0710018.22 189.36 197.52 196.65 

COeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 2 

RIVER: Galloway 
RS: 1.056 

INPUT 
Description: Split 3 
Station Elevation Data num= 20 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9794.58 2148.03 9805.12 2143.21 9812.57 2143.12 9823.54 2143.12 9831.53 2143.18 
9837.43 2143.31 9846.91 2143.15 9865.01 2142.64 9879.75 2142.28 9904.72 2137.16 
9909.13 2136.24 9910.38 2136.08 9913.06 2136.0810001.41 2135.4410010.22 2135.15 

10011.73 2135.67 10014.52136.88610026.19 2142.0210037.77 2146.2710053.83 2149.97 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9794.58 .06 9904.72 .045 10014.5 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9904.72 10014.5 221.9 199.55 178.17 

COeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 2 

RIVER: Galloway 
RS: 1.019 

INPUT 
Description: 
Statlon Elevation Data num= 17 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9924.91 2145.78 9932.44 2143.83 9949.52 2144.06 9951.34 2144.05 9954.2 2142.63 
9972.08 2133.43 9982.64 2131 9984.81 2130.54 9995.88 2130.7310047.66 2131.52 
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Manning's n Values num= 3 
Sta n Val Sta n val Sta n Val 

9924.91 .06 9972.08 .04510053.09 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9972.0810053.09 243.22 237.45 199.77 

CROSS SECTION 
REACH: Reach 2 

RIVER: Galloway 
RS: 0.974 

Coeff Contr. Expan. 
.1 .3 

INPUT 
Description: 
station Elevation Data num= 14 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9945.73 2134.91 9957.9 2133.66 9962.26 2132.59 9983.52 2127.110001.82 2123 
10003.62 2123.0810017.85 2123.4510017.86 2123.4510028.75 2128.2410043.33 2129.68 
10049.53 2130.3210049.66 2130.3210078.07 2136.2610085.21 2137.54 

Manning's n Values num~ 3 
Sta n Val Sta n Val Sta nVal 

9945.73 .06 9983.52 .04510028.75 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9983.5210028.75 169.28 173.44 174.46 

CROSS SECTION RIVER: Galloway 
REACH: Reach 2 RS: 0.941 

INPUT 
Description: Junction 4, Split 3 
station Elevation Data num= 16 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9952.05 2129.6 9974.33 2120.37 9984.55 2119.75 9994.19 2119.0610023.19 2119.26 
10027.54 2119.2210029.07 2119.6310030.37 212010036.11 2121.1210045.77 2123.46 
10050.56 2124.4210061.27 2126.5710086.19 2127.3410119.53 2127.8310136.85 2128.22 
10142.84 2128.29 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9952.05 .06 9974.33 .04510036.11 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9974.3310036.11 0 0 0 

CROSS SECTION RIVER: Galloway 
REACH: Split 3 RS: 0.148 

Cosff Contr. Expan. 
.1 .3 

Coeff Contr. Expan. 
.1 .3 

INPUT 
Description: Galloway Wash 
Station Elevation Data num= 26 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9663.33 2147 9665.83 2146 9669.83 2144 9674.33 2142 9740.83 2140 
9763.33 2139.9 9773.33 2140 9778.33 2140 9873.33 2141.06 9891.71 2140.83 
9904.09 2140.71 9922.17 2139.46 9956.88 2138.72 9958.61 2138.66 9962.25 2138.67 
9970.02 2137.45 9980.04 2135.6 9990.85 2132.73 9997.56 2131.62 9997.71 2131.58 
9999.93 2131.7210006.18 2134.12 100102135.54610027.13 2141.9410029.94 2142.28 
10057.94 2146.04 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
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Bank Sta: Left Right Lengths: Left Channel Right 
9980.04 10010 165.59 174.04 174.47 

CROSS SECTION RIVER: Galloway 
REACH: Splrt 3 RS: 0.115 

Coeff Contr. Expan. 
.I .3 

INPUT 
Description: 
station Elevation Data 

Sta Elev Sta 
9625.56 2144 9637.56 
9775.56 2135.8 9805.56 
9895.56 2136 9925.56 
9987.56 2132 9992.56 
10024.56 213010028.56 
10065.56 214010075.56 

num= 2 7 
Elev Sta Elev Sta Elev Sta Elev 
2142 9716.56 2140 9738.06 2138 9763.06 2136 

2135.6 9822.56 2136 9835.56 2136.2 9875.56 2136.2 
2136.15 9950.56 2136.1 9965.56 2136.15 9982.56 2134 

2130 9995.56 2128 9998.56 2127.810001.56 2128 
213210032.56 213410046.56 213610054.56 2138 
2142 

Manning's n Values num= 3 
Sta n Val Sta nVal Sta n Val 

9625.56 .06 9982.56 .04510032.56 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9982.5610032.56 157 226.46 228.69 

Coeff Contr. Expan. 
.1 .3 

RIVER: Galloway 
RS: 0.072 

CROSS SECTION 
REACH: Split 3 

INPUT 
Description: 
Station Elevation Data num= 2 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9699.52 2134.8 9709.52 2134.2 9724.52 2134.6 9737.52 2134 9759.52 2132 
9834.52 2130.2 9882.13 2131.09 9897.74 2131.36 9898.65 2131.36 9904.09 2131.15 
9930.63 2130.17 9943.01 2130.23 9976.52 2130.46 99872127.762 9997.65 2125.02 
9999.66 2124.4710001.45 2125.0910009.49 2127.8210016.84 2130.7110025.22 2130.53 
10033.23 2130.49 10037 2130.3910037.59 2130.3910039.19 2130.410052.94 2130.49 
10092.84 2131.4910109.35 2131.9710118.14 2139.25 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9699.52 .06 9987 .04510009.49 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
998710009.49 175 191.53 199 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Split 3 

RIVER: Galloway 
RS: 0.035 

INPUT 
Description: Galloway Wash 
Station Elevation Data num= 16 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9930 2128.5 9941 2128 9952.5 2126 9982 2124 9990 2122 
9999 2120 10000 2119.9 10001 2120 10011 2122 10056 2124 
10061 2126 10065 2128 10071 2130 10075 2132 10080 2134 
10090 2135 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9930 .06 9982 ,045 10011 .06 
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Bank Sta: Left Right Lengths: Left Channel Right 
9982 10011 0 0 0 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Galloway 
REACH: Reach 1 S :  0.905 

INPUT 
Description: Junction 4, Split 3 
Station Elevation Data num= 2 0 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9949.49 2133.36 9949.75 2133.48 9986.04 2117.15 9988.64 2115.97 9989.98 2115.98 
10045.66 2116.6810067.15 2116.0410071.96 2115.9110074.41 2115.8210082.12 2115.34 
10084.55 2115.7310092.18 2117.7510108.83 2123.5710110.39 2123.310115.77 2123.48 

10130 2122 10177 2122 10193 2124 10202 2126 10228 2130 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9949.49 .06 9986.04 .04510092.18 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9986.0410092.18 46 45 3 7 

CROSS SECTION RIVER: Galloway 
REACH: Reach 1 RS: 0.896 

INPUT 
Description: 
Station Elevation Data nun= 3 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9940.72 2133.9 9965.71 2123.86 9987.02 2116.01 9991.85 2115.32 9992.86 2115.13 
9993.99 2115.1510000.85 2115.1610046.32 2115.39 10055.3 2115.2810063.17 2115.49 
10063.49 2115.5110073.03 2115.1810080.31 2114.86 10094.3 2117.03 10103.8 2118.6 
10106.87 2119.0410114.37 2120.4210120.47 2121.0110130.62 2122.1810134.74 2121.84 
10144.26 2121.0210145.69 2121.05 10148.4 2121.1310158.51 2121.3710164.45 2121.5 

10175 2121.5610177.13 2121.7110180.08 2121.9510186.74 2122.4910197.68 2122.98 
10197.71 2122.98 10199.3 2123.110209.45 2123.7610233.11 2124.7310247.41 2124.79 
10247.46 2124.810247.51 2124.82 10258.2 2128.6710267.73 2130.24 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9940.72 .06 9987.02 .045 10094.3 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9987.02 10094.3 163 147 77 

Ineffective Flow num= 1 
Sta L Sta R Elev 
1018010267.73 2126 

CROSS SECTION RIVER: Galloway 
REACH: Reach 1 RS: 0.868 

INPUT 
Description: Private Bridge 

Coeff Contr. Expan. 
.1 .3 

coeff contr. Expan. 
.1 .3 

This cross-section is five feet upstream of a 
private bridge. Cross-section stations less than station 10099.49 
have been adjusted to account for a 26.6 degree skew angle (i.e., 
stations have been multiplied by 0.894). Stations greater than or 
equal to 10099.49 have not been adjusted. 

Station Elevation Data num= 45 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9907.02 2124.72 9914.69 2124.16 9915.07 2124.14 9931.38 2123.62 9932.42 2123.62 
9940.38 2123.46 9947.8 2123 38 9950.48 2123.22 9951.22 2123.12 9956.99 2122.31 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9907.02 .06 9974.5 .04510099.49 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9974.510099.49 22 22 2 2 

Ineffective Flow num= 1 
Sta L Sta R Elev 
1016310294.03 2126 

BRIDOE RIVER: Galloway 
REACH: Reach 1 RS: 0.866 

INPUT 
Description: Private Bridge, 2-railroad flat cars end-to-end. Skew Angle = 27 

Degrees, Bridge Width = 12'. Length = 180 feet. Bridge Has 4-foot 
hand railing on both sldes 

Distance from upstream XS = 5 
Deck/Roadway Width - - 12 
Weir Coefficient - - 2.6 
Brldge Deck/Roadway Skew = 
Upstream Deck/Roadway Coordinates 

num- 18 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

9882.11 2126 2122 9913.17 2123.55 2122 9936.21 2123.65 2122 
9949.3 2123.17 2120.03 9955.6 2123.46 2120.32 9960.3 2123.11 2119.97 
10004.2 2121.23 2118.03 10013.1 2120.84 2118.97 10018.3 2120.72 2118.98 
10027.2 2120.7 2117.5 10069.5 2120.57 2117.37 10078.3 2120.54 2119.17 
10083.6 2120.53 2119.17 10092.5 2119.99 2116.78 10110.2 2119.43 2116.23 
10130.75 2119.25 2119.2510137.04 2119.38 2119.3810147.19 2119.27 2119.27 

Coeff Contr. Expan. 
.1 .3 

Upstream Brrdge Cross Section Data 
Station Elevation Data num= 45 

Sta Elev Sta Elev Sta Elev Sta Elev Sea Elev 
9907.02 2124.72 9914.69 2124.16 9915.07 2124.14 9931.38 2123.62 9932.42 2123.62 
9940.38 2123.46 9947.8 2123.38 9950.48 2123.22 9951.22 2123.12 9956.99 2122.31 
9970.06 2116.7 9974.5 2115.98 9985.19 2114.86 9988.27 2114.1810001.04 2112.83 

10002 2112.8410025.89 2113.0610042.97 2112.9310082.16 2113.5310083.55 2113.57 
10085.38 2114.1610090.84 2115.7110092.21 2116.1310099.49 2116.7610109.27 2118.82 
10111.96 2118.9410118.15 2118.97 10151.6 2120.0110159.39 2120.0310161.76 2120.01 
10162.91 2120.0910164.43 2120.22 10175.7 2121.03 10183.7 2121.1610191.64 2121.55 
10201.01 2121.6910204.09 2121.8610210.66 2121.9910221.88 2122.6710229.71 2123.4 
10238.28 2123.7510247.44 2124.1310271.18 2125.3210283.94 2125.6110294.03 2125.76 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9907.02 .06 9974.5 .04510099.49 .06 

Bank Sta: Left Right Coeff Contr. Expan. 
9974.510099.49 .1 .3 

Ineffective Flow num= 
Sta L Sta R Elev 
1016310294.03 2126 

Downstream Deck/Roadway Coordinates 
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num= 18 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta HI Cord Lo Cord 

9882.11 2126 2120 9913.17 2123.55 2120 9936.21 2123.65 2120 
9949.3 2123.12 2119.98 9955.6 2123.49 2120.35 9960.3 2123.26 2120.12 
10004.2 2121.15 2117.95 10013.1 2120.84 2118.97 10018.3 2120.59 2118.85 
10027.2 2120.62 2117.42 10069.5 2120.49 2117.29 10078.3 2120.55 2119.18 
10083.6 2120.54 2119.18 10092.5 2119.99 2116.78 10110.2 2119.88 2116.68 
10130.75 2119.25 2116.6810137.04 2119.38 2116.6810147.19 2119.27 2116.68 

Downstream Bridge Cross Section Data 
Station Elevation Data num= 43 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9902.76 2126 9914.75 2124 9919.22 2122.62 9934.3 2121.29 9938.68 2120.6 
9952.67 2119.89 9961.4 2118.08 9969.62 2117.87 9976.41 2115.81 9986.42 2113.82 
9988.7 2112.84 9988.98 2112.8 9991.73 2112.5110000.35 2112.0310014.57 2112.14 

10020.09 2112.1910078.08 2112.710078.18 2112.710083.02 2112.8410094.56 2113.18 
10096.06 2113.6610109.61 2118.1710110.32 2118.2310110.82 2118.2510115.35 2118.53 
10126.38 211910129.29 2119.0110145.09 2119.5110150.62 2119.5210173.46 2120.55 
10180.71 2120.8210180.91 2120.82 10200.7 2121.2210207.44 2121.3310208.21 2121.37 
10220.86 2121.6110242.36 2122.9210257.29 2124.3210273.55 2124.9710284.77 2125.44 
10285.84 2125.4810286.52 2125.52 10306.9 2126.07 

Manning's n Values nun= 3 
Sta n Val Sta nVal Sta n Val 

9902.76 .06 9969.62 .04510109.61 .06 

Bank Sta: Left Right Coeff Contr. Expan. 
9969.6210109.61 .1 .3 

Upstream Embankment side slope - - 2 horiz. to 1.0 vertical 
Downstream Embankment side slope - - 2 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins = 2119.27 
Energy head used in spillway design - - 
Spillway height used in deslgn - - 
Weir crest shape = Broad Crested 

Number of Piers = 3 

Pier Data 
Pier Station Upstream= 9971.43 Downstream= 9971.43 
Upstream num- 2 

Width Elev Width Elev 
8.7 2112 8.7 2120 

Downstream num= 2 
Width Elev Width Elev 
8.7 2112 8.7 2120 

Pier Data 
Pier Station Upstream=10015.69 Downstream=10015.69 
Upstream nun= 2 

Width Elev Width Elev 
8.7 2112 8.7 2120 

Downstream num= 2 
Width Elev Width Elev 
8.7 2112 8.7 2120 

Pier Data 
Pier Station Upstream=10080.96 Downstream=10080.96 
Upstream num= 2 

Width Elev Width Elev 
8.7 2112 8.7 2120 

Downstream num= 2 

I Geometry Data 
Page 56 of 65 



Width Elev Width Elev 
8.7 2112 8.7 2120 

Number of Bridge Coefficient Sets = 1 

Low Flow Methods and Data 
Energy 
Momentum Cd = 2 
Yarnell m a l l  1.25 

Selected Low Flow Methods = Highest Energy Answer 

High Flow Method 
Pressure and Weir flow 

Submerged Inlet Cd - - 
Submerged Inlet + Outlet Cd = 
Max Low Cord - - 

Additional Bridge Parameters 
Add Friction component to Momentum 
Do not add Weight component to Momentum 
Class B flow critical depth computations use critical depth 

inside the bridge at the upstream end 
Criteria to check for pressure flow = Upstream water surface 

CROSS SECTION 
REACH: Reach 1 

RIVER: Galloway 
RS: 0.864 

INPUT 
Description: Private Bridge 
Station Elevation Data num= 43 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9902.76 2126 9914.75 2124 9919.22 2122.62 9934.3 2121.29 9938.68 2120.6 
9952.67 2119.89 9961.4 2118.08 9969.62 2117.87 9976.41 2115.81 9986.42 2113.82 
9988.7 2112.84 9988.98 2112.8 9991.73 2112.5110000.35 2112.0310014.57 2112.14 

10020.09 2112.1910078.08 2112.710078.18 2112.710083.02 2112.8410094.56 2113.18 
10096.06 2113.6610109.61 2118.1710110.32 2118.2310110.82 2118.2510115.35 2118.53 
10126.38 211910129.29 2119.0110145.09 2119.5110150.62 2119.5210173.46 2120.55 
10180.71 2120.8210180.91 2120.82 10200.7 2121.2210207.44 2121.3310208.21 2121.37 
10220.86 2121.6110242.36 2122.9210257.29 2124.3210273.55 2124.9710284.77 2125.44 
10285.84 2125.4810286.52 2125.52 10306.9 2126.07 

Manning's n Values num= 3 
Sta n Val Sea n Val Sta n Val 

9902.76 .06 9969.62 .04510109.61 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9969.6210109.61 75 102 144 

CROSS SECTION RIVER: Galloway 
REACH: Reach 1 RS: 0.845 

FDS of Andora Hills & Galloway Washes 
FCD 99-14 

Coeff Contr. Expan. 
.1 .3 

INPUT 
Description: 
Station Elevation Data num= 15 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9925.65 2119.22 9946.74 2111.81 9951.26 2110.34 9954 2109.86 9971.26 2109.56 
10003.63 2109.6110031.64 2109.7110058.13 2110.02 10080.1 2109.8810105.15 2109.97 
10107.03 2111.4210112.68 2114.6510117.53 2114.9210132.52 2118.2310160.72 2124.68 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9925.65 .06 9946.74 .04510107.03 .06 
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Bank Sta: Left Right Lengths: Left Channel Right 
9946.7410107.03 247.12 277.85 331.24 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Galloway 
REACH: Reach 1 RS: 0.792 

INPUT 
Description: Rowe Wash 
Station Elevation Data num= 26 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9899.21 2115.85 9913.88 2116.01 9917.12 2115.24 9929.16 2111.69 9957.28 2105.19 
9961.45 2104.03 9964.45 2103.88 9971.59 2103.3310018.77 2103.710040.99 2103.79 
10044.19 2103.9510056.73 2105.1210068.62 2105.0310074.62 2104.9510074.94 2104.94 
10075.2 2104.9310075.88 2104.8910086.41 2104.1110088.12 2104.3310093.12 2104.37 
10103.95 2104.7410112.92 2106.410114.71 2106.8810127.65 2112.210139.77 2117.12 
10149.77 2121.3 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9899.21 .06 9957.28 .04510056.73 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9957.2810056.73 193.87 201.37 195.99 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 1 

RIVER: Galloway 
RS: 0.754 

INPUT 
Description: Spur Cross Road 
Station Elevation Data num= 24 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9784.45 2111 9791.95 2110 9801.45 2108 9813.45 2106 9828.45 2104.8 
9836.45 2106 9844.45 2106.76 9855.35 2106.23 9862.21 2106.03 9891.18 2104.17 
9894.4 2103.96 9895.14 2104.01 9912.72 2105.2 9930.88 2102.68 9945.62 3100.63 
9949.35 2100.1 9991.74 2099.7510011.26 2099.5810018.63 2099.7410019.77 2099.78 
10021.53 2100.06 10027.4 2101.2110035.35 2104.1710067.28 2116.16 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9784.45 .06 9930.88 .035 10027.4 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9930.88 10027.4 207.13 225.28 233.18 

Ineffective Flow num= 1 
Sta L Sta R Elev 

9784.45 9835 2109.5 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 1 

RIVER: Galloway 
RS: 0.711 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9789.07 2111 9794.07 
9819.07 2103.35 9824.67 
9842.39 2098.37 9844.42 
9945.07 2100.23 9959.57 
9979.4 2094.22 9985.1 
10035.9 2093.710038.36 
10073.28 2104.3510085.74 

num= 3 2 
Elev Sta Elev Sta Elev Sta Elev 
2110 9802.07 2108 9809.07 2106 9816.07 2104 

2102.42 9826.47 2101.71 9830.48 2101.13 9841.81 2098.55 
2098.28 9853.47 2099.93 9860.58 2101.22 9881.69 2101.4 
2099.62 9961.56 2099.08 9970.6 2096.48 9978.08 2094.26 
2094.35 9991.59 2092.6410014.84 2093 0410035.37 2093.46 
2094.31 10051.6 2097.4410058.58 2099.24 10059.8 2099.78 
2107.84 

Manning's n Values num= 
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Sta n Val Sta n Val Sta n Val 
9789.07 .06 9970.6 .035 10051.6 -06 

Bank Sta: Left Right Lengths: Left Channel Right 
9970.6 10051.6 168.84 175.53 179.35 

Coeff Contr. Expan. 
.1 -3 

CROSS SECTION 
REACH: Reach 1 

RIVER: Galloway 
R S :  0.678 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9784.59 2111 9788.59 
9820.59 2102 9824.59 
9849.31 2095.4 9856.08 
9936.23 2098.19 9945.14 
9976.81 2090.23 9977.16 
10020.7 2090.2110020.78 

num= 3 0 
Elev Sta Elev Sta Elev Sta Elev 
2110 9796.59 2108 9804.59 2106 9813.59 2104 

2101.02 9833.46 2098.45 9839.26 2097.7 9842.41 2096.83 
2094.2 9870.59 2096.4 9871.82 2096.56 9894.58 2096.77 
2098.25 99502097.027 99652093.252 9975.46 2090.62 
2090.15 9981.58 2088.8110004.78 2088.8410014.63 2089.01 
2090.23 10020.8 2090.23 100252092.26810073.19 2115.65 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9784.59 .06 9965 .035 10025 .06 

Coeff Contr. Expan. 
.1 .3 

Bank Sta: Left Right Lengths: Left Channel Rlght 
9965 10025 194.64 197.14 199.23 

CROSS SECTION RIVER: Galloway 
REACH: Reach 1 RS: 0.641 

INPUT 
Description: 
Station Elevation Data num= 2 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9822.2 2099.09 9842.55 2095.23 9851.15 2093.34 9854.95 2092.88 9860.35 2091.34 
9865.87 2089.66 9869.87 2090.42 9876.55 2091.47 9897.5 2092.34 9916.13 2093.05 
9923.36 2091.39 9929.36 2089.91 9931.37 2089.69 9939.11 2088.98 9951.82 2087.07 
9960.53 2086.39 9964.8 2085.92 9988.85 2085.8910005.13 2086.7510007.97 2086.94 
10023.59 2088.0810027.29 2088.74 10033 2089.7410049.29 2091.17 10057.5 2092 
10079.25 2103.32 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9822.2 .06 9939.11 .04510023.59 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9939.1110023.59 182.19 199.12 205.96 

Coeff Contr. Expan. 
.1 . 3  

CROSS SECTION RIVER: Galloway 
REACH: Reach 1 RS: 0.603 

INPUT 
Description: 
Station Elevation Data num= 24 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9820.22 2100.89 9858.51 2090.62 9859.69 2090.33 9872.42 2088.61 9892.62 2086.98 
9900.04 2086.83 9908.81 2086.72 9911.78 2086.09 9914.3 2085.71 9922.06 2085.59 
9930.87 2085.5 9933.77 2084.36 9938.28 2082.63 9953.46 2083.38 9955.03 2083.46 
9956.67 2083.29 9962.34 2082.78 9995.99 2082.1110000.14 2081.9810001.37 2082.22 
10013.55 2083.58 100162084.95310024.06 2089.47 10046.4 2099.61 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
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9820.22 .06 9955.03 ,045 10016 -06 

Bank Sta: Left Right Lengths: Left Channel Rlght 
9955.03 10016 198.44 202.16 198.49 

CROSS SECTION RIVER: Galloway 
REACH: Reach 1 RS: 0.565 

INPUT 
Description: 
Station Elevation Data num= 24 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9793.13 2099.5 9824.14 2090 9834.24 2088 9851.79 2086 9860.68 2084 
9864.15 2083.7 9867.51 2084 9879.85 2085.2 9914.89 2085.4 9928.81 2084 
9934.91 2082 9962.76 2081.4 9989.39 2081.3 9992.21 2080 10000 2077.9 

10000.68 207810047.85 2079.610054.06 2078.710059.53 208010066.85 2081.2 
10078.78 208210089.32 208410096.98 208810100.74 2090 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9793.13 .06 9989.39 .04510066.85 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9989.3910066.85 186.54 198.68 206.09 

Coeff Contr. Expan. 
.1 .3 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION 
REACH: Reach 1 

RIVER: Galloway 
RS: 0.527 

INPUT 
Description: 
Station Elevation Data num= 26 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9716.97 2084.23 9737.04 2084.12 9748.6 2084.43 9755.75 2084.53 9803.87 2082.48 
9805.37 2082.42 9809.82 2082.2 9812.62 2082.04 9813.62 2082.04 9859.24 2081.64 
9934.15 2082.11 9946.88 2082.22 9948.69 2081.67 9955.95 2081.4 9966.98 2076.7 
9971.75 2073.4610003.94 2073.4210021.01 2073.2310025.45 2074.2510029.51 2075.15 
10046.6 2073.54 100552075.94510058.86 2077.0510063.76 2077.44 10068.5 2077.61 
10081.21 2089.11 

Manning's n Values num= 3 
Sta n val Sta n Val Sta n Val 

9716.97 .06 9966.98 .045 10055 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9966.98 10055 205.48 199.77 197.7 

Ineffective Flow num= 1 
Sta L Sta R Elev 

9716.97 9796.97 2086 

Coeff Contr. Expan. 
.1 .3 

RIVER: Galloway 
RS: 0.489 

CROSS SECTION 
REACH: Reach 1 

INPUT 
Description: 
Statlon Elevation Data num= 4 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9691.31 20889696.31 20869701.31 20849705.31 20829709.31 2080 
9711.31 2078.91 9720.72 2078.75 9725.08 2078.73 9730.54 2078.76 9733.49 2078.69 
9740.28 2077.45 9745.02 2075.95 9753.36 2078.33 9754.33 2078.64 9768.43 2076.75 
9772.83 2075.83 9775.88 2075.06 9778.5 2075.73 9786.12 2077.91 9805.26 2077.77 
9815.94 2077.68 9848.54 2077.61 9861.54 2076.99 9863.3 2077.05 9874.24 2077.25 
9906.53 2077.11 9933.95 2076.84 9956.16 2075.83 9959.3 2075.68 9959.74 2075.24 
9966.73 2068.9310001.05 2068.9410005.04 2069.08 10015 2071.110028.55 2070.35 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9691.31 .06 9959.74 .045 10053 -06 

Bank Sta: Left Right Lengths: Left Channel Right 
9959.74 10053 199.93 201.48 200.43 

Ineffective Flow num= 1 
Sta L Sta R Elev 

9691.31 9726.31 2080 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Galloway 
REACH: Reach 1 RS: 0.451 

INPUT 
Description: 
Station Elevation Data num= 30 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9767.96 2078.02 9782.24 2071.54 9785.25 2072.25 9795.36 2074.17 9805.29 2074.38 
9842.12 2074.57 9842.76 2074.56 9843.4 2074.55 9875.71 2074.26 9887.34 2073.62 
9908.19 2072.74 9911.91 2072.54 9923.45 2070.25 9926.13 2069.63 9935.31 2070.33 
9935.86 2070.37 9936.1 2070.34 9942.43 2069.44 9948.09 2069.03 9949.12 2069.03 
9950.87 2068.21 9960.92 2064.72 9987.99 2065.3110003.65 2065.7510005.41 2065.93 
10012.39 2067.3910015.02 2067.8710034.56 2075.3110043.05 2078.2610051.69 2080.28 

Manning's n Values nuin= 3 
Sta n Val Sta n Val Sta n Val 

9767.96 .06 9949.12 .04510015.02 .06 

Coeff Contr. Expan. 
.1 .3 

Bank Sta: Left Right Lengths: Left Channel Right 
9949.1210015.02 202.9 199.84 195.05 

CROSS SECTION RIVER: Galloway 
REACH: Reach 1 RS: 0.413 

INPUT 
Description: 
Station Elevation Data num= 30 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9828.95 2084.64 9910 2070 9933.27 2068.03 9956.56 2065.56 9967.49 2063.83 
9970.7 2063.06 9976.3 2061.52 9990.61 2061.510008.32 2061.5310015.16 2062.66 

10016.03 2062.8110022.28 2064.6510034.57 2068.16 10043.2 2070.0210052.03 2070.68 
10060.57 2071.3210061.91 2071.39 10083 2072.8210083.17 2072.8210083.21 2072.83 
10083.24 2072.8310088.91 2072.7610129.93 2073.42 10134.4 2073.5610139.96 2073.7 
10143.96 207410166.96 207610175.96 207810182.96 208010189.96 2082 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9828.95 .03 9967.49 ,04510022.28 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9967.4910022.28 201.11 199.08 192.87 .1 .3 

CROSS SECTION 
REACH: Reach 1 

RIVER: Oalloway 
RS: 0.376 

INPUT 
Description: 
Station Elevation Data num= 28 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
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Coeff Contr. Expan. 
.1 .3 

9899.02 2072.5 9932.89 2065.27 9936.13 2064.85 9945 2063.7 9952.33 2063.04 
9957.25 2062.7 9961.07 2062.65 9966.42 2062.4 9982.3 2062.06 9990.46 2060.6 
10001.36 2058.2110014.13 2058.3610030.95 2058.5310035.74 2061.4710038.91 2063.53 
10044.22 2063.6810046.46 2063.8610081.42 2066.9810093.31 2067.1710098.87 2067.26 
10111.15 2067.1310133.26 2065.6110133.98 2065.5510134.28 2065.7710134.56 2065.9 
10135.04 2066.0710151.88 2075.3110159.49 2080.98 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

9899.02 .06 9982.3 .04510038.91 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9982.310038.91 200.81 200.24 199.04 

CROSS SECTION RIVER: Galloway 
REACH: Reach 1 RS: 0.338 

INPUT 
Description: 
Station Elevation Data num= 18 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9876.17 2071.69 9898.77 2069 9916.52 2066.07 9924.08 2063.85 9943.13 2058.36 
9961.18 2058.03 9969.81 2057.93 9985.89 2055.94 9989.89 2055.39 9995.42 2055.45 

10026.18 2055.810030.33 2056.65 10039.1 2058.4710068.84 2059.9410071.69 2060.1 
10096.2 2068.6310100.77 2069.910120.04 2075.95 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9876.17 .06 9969.81 ,045 10039.1 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9969.81 10039.1 195.5 199.34 201.12 

Coeff Contr. -*an. 
.1 .3 

CROSS SECTION 
REACH: Reach 1 

RIVER: Galloway 
RS: 0.300 

INPUT 
Description: 
Station Elevation Data num= 15 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9825.79 2063.92 9840.87 2062.02 9857.11 2060.03 9870.03 2058.98 9880.07 2058.5 
9885.25 2058.27 9937.31 2057.23 9961.09 2057.23 9968.84 2053.25 9972.83 2051.17 

10006.62 2050.7910032.85 2050.4 10036.7 2052.8810039.67 2055.1210080.59 2074.45 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9825.79 .03 9961.09 .0710039.67 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9961.0910039.67 181.56 199.02 207.41 

Coeff Contr. ~dpan. 
.1 -3 

CROSS SECTION 
REACH: Reach 1 

RIVER: Galloway 
RS: 0.262 

INPUT 
Description: 
Station Elevation Data num= 3 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9784.53 2064.68 9831.23 2057.52 9834.13 2057.5 9838.94 2057.32 9852.75 2056.49 
9856.81 2056.15 9873.11 2055.92 9881.65 2055.56 9892.06 2055.25 9902.14 2054.99 
9914.61 2054.66 9915.75 2054.63 9917.1 2054.55 9918.05 2054.53 9929.71 2054.33 
9953.53 2051.22 9966.02 2049.76 9971.13 2048.75 9978.17 2045.64 9980.27 2045.77 
9989.83 2046.38 9991.75 2045.77 9991.92 2045.73 9992.7 2045.63 9993.08 2045.56 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9784.53 .03 9966.02 .07 10027 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9966.02 10027 215.76 201.31 188.69 .1 .3 

RIVER: Galloway 
RS: 0.224 

CROSS SECTION 
REACH: Reach 1 

INPUT 
Description: 
station Elevation Data num= 45 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9786.14 2065 9788.64 2064 9795.14 2062 9806.14 2060 9814.14 2058 
9823.64 2056 9833.14 2054 9836.14 2053.5 9852.85 2052.59 9863.33 2051.91 
9868.18 2051.64 9904.08 2050.51 9904.93 2050.48 9905.06 2050.47 9905.17 2050.48 
9927.71 2050.43 9932.07 2050.02 9935.61 2049.58 9941.9 2049.03 9962.25 2047.09 
9962.35 2047.08 9962.37 2047.08 9966.39 2046.75 9968.15 2046.83 9972.04 2046.83 
9978.99 2044.61 9982.76 2043.79 9991.03 2041.29 9995.99 2040.12 9996.86 2039.93 
9998.68 2039.54 9999.01 2039.4810011.01 2041.4310011.79 2041.5610011.93 2041.58 

10012.04 2041.610012.27 2041.6310012.66 2041.8110022.15 2046.2210026.01 2047.28 
10043.29 2052.5110047.46 2052.7310060.19 2053.1710068.31 2054.1310107.84 2060.74 

I Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

9786.14 .03 9972.04 .0710022.15 .06 

Coeff Contr. Expan. 
.1 .3 

Bank Sta: Left Right Lengths: Left Channel Right 
9972.0410022.15 219.38 200.19 183.9 

CROSS SECTION RIVER: Galloway 
RWLCH: Reach 1 RS: 0.186 

INPUT 
~sscription: 
Station Elevation Data num= 55 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
9790.2 2050.94 9797.02 2049.02 9801.95 2047.56 9814.83 2043.23 9815.3 2043.22 
9817.09 2043.18 9831.37 2042.99 9838.16 2042.91 9851.54 2043.6 9858.58 2043.8 
9868.26 2044.39 9877.7 2045.45 9878.46 2045.51 9879.08 2045.54 9879.26 2045.5 
9891.71 2044.32 9896.74 2044.52 9902 2044.75 9909.56 2045.23 9911.85 2045.07 
9926.81 2042.35 9928.1 2042.16 9928.51 2042.11 9929.03 2042.07 9931.4 2042.21 
9941.08 2042.82 9943.61 2042.46 9955.5 2041.09 9957.07 2041.06 9958.65 2040.79 
9964.82 2040.73 9966.91 2040.63 9969.57 2039.99 9982.08 2036.59 9982.22 2036.57 
9983.34 2036.49 9984.25 2036.44 9994.87 2035.84 9996.57 2035.7 9998.87 2035.48 
9999.96 2035.8310000.75 2036.0410003.27 2036.7310007.86 2037.7110013.12 2038.89 

10015.76 2039.3510017.32 2039.7210028.49 2042.7510033.76 2044.19 10036.1 2044.43 
10046.47 2045.3410047.33 2045.5410069.87 2050.7210073.54 2051.4310081.41 2052.84 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9790.2 .03 9966.91 ,0710017.32 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9966.9110017.32 209.89 198.86 189.25 

Coeff Contr. Expan. 
.1 . 3  

CROSS SECTION RIVER: Galloway 
REACH: Reach 1 RS: 0.149 
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INPUT 
Description: 
Statlon Elevation Data num- 52 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9788.87 2053.62 9797.2 2049.6 9806.25 2046.73 9814.78 2043.66 9819.7 2042.03 
9831.59 2038.67 9838.5 2039.34 9842.06 2039.17 9845.48 2039.17 9856.59 2039.85 
9861.54 2039.73 9871.19 2039.31 9884.23 2038.26 9885.5 2038.13 9888.59 2037.99 
9896.54 2037.68 9898.05 2037.6 9911.89 2036.94 9917.13 2036.49 9923.02 2035.98 
9924.16 2035.89 9934.51 2037.34 9940.07 2038.12 9956.47 2036.21 9956.72 2036.18 
9957.6 2036.29 9976.03 2038.28 9984.51 2034.52 9994.05 2030.34 9999.47 2029.32 

10000.27 2029.2110000.44 2029.1810000.76 2029.2510002.27 2029.55 10005.2 2030.18 
10012.85 2031.9110017.48 2032.710020.77 2033.7410022.77 2035.1510026.02 2037.47 
10049.4 204210050.77 2042.2910051.56 2042.2510072.81 2041.1810084.03 2038.71 
10084.77 2038.5310084.88 2038.5610089.95 2040.1610090.88 2040.3910095.75 2041.77 
10107.06 2046.2310119.66 2050.8 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9788.87 .03 9976.03 .0710026.02 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9976.0310026.02 195.2 200.26 204.06 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Galloway 
REACH: Reach 1 RS: 0.111 

INPUT 
Descriptlon: 
Station Elevation Data 

Sta Elev Sta 
9909.98 2042.96 9915.95 
9928.96 2036.35 9933.9 
9956.31 2030.14 9960.35 
9987.26 2026.2 9997.43 
9999.26 2025.58 10001.1 
10017.48 2030.0810018.65 
10039.72 2033.97 10044.3 
10082.62 2037.5510106.67 

num= 3 7 
Elev Sta Elev Sta Elev Sta Elev 

2041.37 9919.52 2036.89 9919.59 2036.8 9919.63 2036.8 
2036.59 9935.5 2036.63 9947.28 2033.01 9955.36 2030.34 
2029.67 9974 2029.52 9977.87 2029.6 9979.54 2028.94 
2025.62 9998.69 2025.57 9998.85 2025.57 9999.14 2025.58 
2025.6910006.88 2026.0510009.91 2027.8610011.37 2028.7 
2030.3810019.81 2030.6710028.95 2032.7710032.09 2033.11 
2034.2710076.01 2035.810078.76 2035.9110079.78 2036.41 
2047.66 

Manning's n Values mum= 3 
Sta n Val Sta n Val Sta n Val 

9909.98 .055 9977.87 .0710019.81 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9977.8710019.81 200.15 200.69 200.92 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: Galloway 
REACH: Reach 1 RS: 0.073 

INPUT 
Description: 
Station Elevation Data num= 4 1 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9868.8 2048.48 9871.04 2047.01 9885.23 2036.56 9887.97 2036.55 9901.03 2035.17 
9904.74 2034.74 9912 2034.01 9919.65 2032.66 9922.76 2032.26 9929.56 2032.36 
9930.63 2032.37 9933.36 2032.1 9946.85 2030.78 9956.1 2028.74 9960.56 2027.91 
9971.38 2027.65 9972.47 2027.64 9974.13 2027.49 9986.33 2026.29 9988.42 2024.98 
9990.6 2023.5 9992 2023.31 9992.41 2023.24 9992.85 2023.17 9994.03 2023.02 

9995.61 2022.82 10000.6 2022.210001.68 2022.5210003.25 2022.9710004.19 2023.21 
10004.62 2023.3210005.61 2023.7210014.22 2026 1310031.98 2025.9910032.51 2025.99 
10032.81 2026.0410038.31 2026.9310057.69 2035.8110060.97 2037.2310064.02 2037.5 
10100.8 2043.91 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9868.8 .055 9986.33 .0710014.22 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9986.3310014.22 193.74 200.24 204.94 

CROSS SECTION RIVER: Galloway 
REACH: Reach 1 RS: 0.035 

Coeff Contr. Expan. 
.1 .3 

INPUT 
Description: Cave Creek 
Station Elevation Data 

Sta Elev Sta 
9882.58 2042.43 9882.62 
9906.02 2028.09 9909.59 
9934.08 2025.55 9934.54 
9977.48 2021.76 9977.86 
9993.84 2021.93 9995.08 
10006.17 2021.2110010.34 
10035.81 2024.7610047.35 
10098.92 2031.27 10112.1 
10178.05 2035.9410178.41 

nun= 44 
Elev Sta 

2042.4 9896.08 
2027.97 9910.07 
2025.54 9954.52 
2021.78 9991.2 
2021.64 9997.38 
2023.6710010.46 
2025.2410056.58 
2031.4410136.82 

203610179.03 

Elev Sta 
2028.82 9904.57 
2027.96 9910.65 
2025.27 9976.19 
2022.49 9992.91 
2021.0910001.02 
2023.74 10010.8 
2027.26 10062.3 
2031.8910160.38 
2036.1410198.45 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9882.58 .055 9954.52 .07 10010.8 .06 

Bank Sta: Left Right Lengths: Left Channel Right 
9954.52 10010.8 0 0 0 

Elev Sta 
2028.17 9905.49 
2027.89 9925.68 
2021.95 9977.07 
2022.13 9993.41 
2020.2110001.49 
2023.7510020.33 
2028.4910088.06 
2032.810177.28 
2038.17 

Elev 
f028.09 
2026.39 
2021.84 
2022.03 
2020.33 
2023.99 
2030.24 
2035.81 

Coeff Contr. Expan. 
.1 .3 
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Table 59.1 
HEC RAS Output - Floodplain 

FDS Andam Hllls Gallovay Washes, FCD 9414 



Table 5.9.1 
HEC RAS Output - Flmdplain 



Table 5.9.2 
HEC RAS Output - Floodway 

Encroachment Table 
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Table 5.9.2 
HEC RAS Output - Floodway 

Andora Hills Split 2 0.042 50.2 174.8 7.4 2016.8 2016.8 0.0 
Andora Hills 1 0.162 75.8 324.9 9.9 2013.3 2013.3 0.0 
Andora Hills I 0.140 82.2 434.5 7.4 2012.3 2012.2 0.1 
Andora Hills 1 0.129 53.4 279.4 11.5 2010.1 2010.0 0.1 

Encroachment Table 
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Table 59.1 
HEC RAS Output - Floodplain 

FDS Andora Hills Galloway Washer. FCD 99-14 



Table 5 9 1 
HEC RAS Output - Floodplain 

Normal Rerulfs Table 
Page 2 of 3 FOS Andora Hlnr Galloway Washes. FCD 89-14 



Tabk 5.9.1 
HEC RAS Output - Floodplain 

Normal Rcrulb Table 
Pape3ofJ C"q 4ndw Hills Galloway Washer FCD 98-14 



Table 5.9.2 
HEC RAS Output - Floodway 

Encroachment Tabk 
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Table 5.9.2 
HEC RAS Output - Floodway 

Encroachment Table 
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Table 5.9.2 
HEC RAS Output - Floodway 

Encroachment Table 
Page 3 of 4 FDS Andora Hllls Galloway Washes. FCD 99-14 



Table 5.9.2 
HEC RAS Output - Floodway 

Encroachment Table 
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readme.txt 
Floodplain Delineation Study o f  nndora H i l l s  & ~ a l l o w a y  Washes, FCD 99-14 

community Name: Maricopa County, Arizona 
Date Prepared: May, 2002 
Study Contractor Name: JE Fuller/Hydrology & Geomorphology, Inc  
6101 S. Rural Road, Sui te 110, Tempe, AZ 85283 
Flooding source: nndora  ills wash and Galloway Wash 
Disk 1 o f  1 

The fo l lowing HEC-1 f i l e s  are included on t h i s  disk:  

Input  f i l e s :  
gwm224.dat 
gwm26. dat 

Output f i l e s :  
Gwm224.out 
cwm26.out 

The fol lowing HECRAS f i l e s  are included on t h i s  disk:  

Flow data f i l e s :  
andora.fO2 8/15/2001 5 : 2 1  PM 
gal 1 oway. f 0 l  3/26/2002 5:24 PM 

Geometry data f i l e s :  
andora.gO2 4/08/2002 9:13 AM 
gal 1 oway . go1 4/03/2002 4:14 PM 

Outout data f i l e s :  
andora .002 
gal 1 oway ,001 

Plan data f i l e s :  
andora.pO2 
gal 1 oway. p o l  

Project  f i l e s :  
andora. p r j  
galloway.prj 

Report f i l e s :  
andora.rep 
gal 1 oway. rep 
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HYDRAULICS STUDY WORK MAPS 
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A T I O N  REFBRENCE MARKS 
I ON 
GVO) DESCRIPTION OF LOCATION 

RB?eReN< 
MARK 

T a p  o f  p m v m r n t  s t  c e n t e r l  i n a  
~ n t o r r e c t i o n  o f  C o v e  Cveek  o n &  S p u r  
C r o s s  Roads .  

TOP c o n c r e t e  b a s *  o f  c o r n e r  f a n r e  
p o s t  o n  s o u t h  e i d e  o f  Q r a p e v i n e  

v a d  v t  S p u r  C r o r s  Road ,  n o r t h .  

C h i s e l e d  t q u u r e  i n  o o n c r e t a  b a s e  
f o r  i t o p p o i e  i n  f r o n t  o f  i\m.ricctn 
leg lo^^ P o r t  3 4 ,  on s o u t h  s i d e  e f  
C o v e  C f s e k  Road ,  0 . 2  a i l s  srst o f  
S c h o o l  H o u r *  Road .  

T o p  o f  - i n c h  r s b s r  a t  c e n t e r l i n e  
i n t e r s e c t i o n  o f  C a r *  C r e e k  a n d  
S c h o o l  H o u s e  R o a d r .  

TOP pavan t *n t  a  I cen1.r 1  in .  
i n t e r s e c l i o n  o r  S c h o o l  H o u s e  a n d  
G r n p a v i  n e  Remds. 

L o c a t e d  o f  t h e  t o p  o f  USGLO b r a s s  
caw a t  n o r t h e n s t  c o r n e r  0 f  r e c t i o a  
6, TBN, R 1 I .  

L a r a t * d  o f  t h e  t o p  o f  b r m a s  c o  i n  
c a n c r e t e  7  t e s t  w e s t  o f  n o v m r  ! ins  
a n d  7 f e e t  w a r t  o f  b o w e r  a n d  
t o t i p h e n s  p o l e  X P 5 1 0 0 7 6 6 0  b e i h g  i n  
t h e  s o v t h r a o t  p u ~ r l e r  o f  r o c l i o n  

T6N, R 4 f .  r n p p r o a i m u t &  
t 2 : r d i m m t e r  NTOZJd19.4 ,  E 5 8 4 4 6 3 .  9. 

L o c a t e d  a t  I h b  t ~ p  o f  b r a s s  oap i n  
c o n c r e t e  1 0  f e e t  n o r f h  a n d  6 f e e t  
w e r 4  0 f  *&*.TI r l  F t . n n r f o r m e r  
X M 6 6 4 5 0  b r i n g  o n  fh. w a s *  r i d e  o f  
A n d o r e  H i l l s  Wnsh D r i v e ,  b e i n g  i n  
t h e  n e r l h e u l t  q ~ o r t . ~  o f  s e c l l ~ n  
32, T6N. R 4 E .  o p p r o x i m n t ~  
c o o r d i n a t e s  N 1 0 2 6 2 7 8 . 3 ,  E 4 8 5 0 6 4 . 4 .  

L o c n t e d  mt t h s  t o p  of b r a s s  c o p  i n  
c o n c r e t e  T O  f e e t  r e u t h  o f  O c o t l l l o  
R o q d  a n d  6 5 t h  S t r e e t ,  b a i n g  i n  t h e  
n o r t h e a s 1  q u o r l e r  o f  s o o t i a n  2 9 ,  
T6N. (145, a p p r o x i m t r  c o o r d i n a t e s  
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BFCI On the FIRM are mended fOrflOod tn8U<ar)ce! mdng 
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w n  

ZONE 0 A w  h, &id f l d  haardr ire 
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Roodw9/ andUls in =me ereas may be mrr m w  to show m scale. Rsfar 
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OF MARICOPA, COUNTY 
FLOODPLAIN DELINEATION STUDY O F  

ANDORA H I  I S 8c GAL I OWAY W A S i E S  

1. ALL ELEVATIONS ARE BASED ON NATIONAL GEODUTIC 
VERTICAL DATUM OF 192'3 

2. ALL HORIZONTAL COORDINATES ARE BASED ON ARIZONA STAT[ PI.ANF 
COORDINATES BASED ON THE 1983 NORTH AMtRlCAN DAiiJM 

SCALE I N  MILES 

10 20 

M A R I C O P A  C O U N T Y  

STATEMENTS OF PROI:I_SSIONAL REl(1;1STFiA.N-l-~-, / 
THE GROUND CONTROL SURVEY WAS PREPARED UNDER MY 
DIRECT SUPERVISION. 

THE FLOODPLAIN AND FLOODWAY C)EI.INEATIONS WERE 
PREPARED UNDER MY DIRECT SUPERVISION USING IIYDKOI..OGY 
FROM FCD 95-28 AND NEW HYDROLOGY UNDER THIS 
CONTRACT. 
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