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LETTER OF MAP REVISION REQUEST FOR
BUCHANAN WASH

PHOENIX, MARICOPA COUNTY, ARIZONA

TECHNICAL DATA NOTEBOOK

Section 1: INTRODUCTION

This Technical Data Notebook (TDN) documents the hydraulic analysis conducted to define the
revised floodplain/floodway limits proposed for Buchanan Wash, a tributary to Skunk Creek.
The study area is located within the City of Phoenix, in Section 2 of Township 4 North, Range 2
East, and Sections 34 and 35 of Township 5 North, Range 2 East, G&SRB&M, Maricopa
County, Arizona. See Figure 1 for a vicinity map.

This study was completed by Tetra Tech, Inc. for the City of Phoenix under subcontract to
EMCON/OWT Solid Waste Services, a member of the IT Group (EMCON). The EMCON
project number with the City of Phoenix is 65219. Mr. Marty Arambel is the Project Manager
for the City ofPhoenix and Mr. Garth Bowers is the Project Manager for EMCON.

The Buchanan Wash watershed is approximately 11 square miles in area and drains from north
to south. Its confluence with Skunk Creek occurs just north of Happy Valley Road. The Central
Arizona Project (CAP) Canal transects the lower portion of the watershed. Three 66-inch
diameter pipe culverts convey the wash under the CAP Canal. The study limits are from the
confluence with Skunk Creek to the CAP Canal. See Figure 1 for a project location map.

A map revision was conducted for the full length of the effective Flood Insurance Study (FIS)
because of: 1) changes in water-surface elevations (WSEL) and floodplain/floodway boundaries
resulting from various construction projects along and downstream of Buchanan Wash since the
effective study was approved; 2) updated topographic mapping; and 3) a desire by the
community to convert the effective model from HEC-2 to HEC-RAS. The construction projects
include the Skunk Creek Landfill and associated levees above and below the confluence with
Buchanan Wash, the Arizona Hillcrest residential development within the Buchanan Wash
floodplain between 31 st and 33rd Avenues, north of lomax Road, and a four-celled box culvert at
Pinnacle Vista Road. Selected plan sheets (photo-reduced) for all these projects and compaction
certificates for the fill associated with the Arizona Hillcrest development are included in
Appendix G.

As a result of the levee construction along Skunk Creek for the Skunk Creek Landfill, the
Buchanan Wash channel has been diverted to Skunk Creek at a point approximately 2500 feet
upstream of the natural confluence. The diversion point is approximately 1000 feet below the
downstream limit of the currently effective FIS for Buchanan Wash. To make the proposed
hydraulic model for Buchanan Wash independent of the effective model for Skunk Creek, as
desired by the Federal Emergency Management Agency (FEMA), the effective limit of detailed
study for Buchanan Wash is extended downstream approximately 2000 feet to the new
confluence point.

Tetra Tech, Inc. 1
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The starting water-surface elevation for the currently effective Buchanan Wash HEC-2 model is
the 100-year water-surface elevation of Skunk Creek. Because the starting water-surface
elevation used for the proposed model is based on normal depth (slope-area method per FEMA)
at the mouth of Buchanan Wash rather than the 100-year water-surface elevation of Skunk
Creek, the proposed floodplain and floodway elevations are significantly lower in the
downstream reaches of the wash when compared to the effective model. It is anticipated that a
Letter of Map Revision (LOMR) request will be submitted for Skunk Creek in the near future to
account for the changes resulting from the levee and landfill construction.

The hydraulic analysis of Buchanan Wash was conducted using the US Army Corps of
Engineers HEC-RAS computer program, version 3.0.1. When run in HEC-2 mode, the HEC
RAS model duplicated the effective HEC-2 model precisely. When run in HEC-RAS mode, the
effective model was duplicated within 0.3 feet. The differences are primarily due to the new
algorithm used by HEC-RAS for computing conveyance. As requested by the City of Phoenix
and the Flood Control District of Maricopa County, the proposed model uses the HEC-RAS
algorithm.

The hydrology and the current effective hydraulic model (HEC-2) for the study reach were
repared by AGK Engineers, Inc. for the Flood Control District of Maricopa County in 1987

under Contract 'FCD 86-26. The h drology was not modified for this stud The effective FrS
1DO-year discharges were used for the revised hydraulic analysis reported herein.

Tetra Tech, Inc. 3



Section 2: ADWR AND FEMA FORMS

2.1 STUDY DOCUMENT ABSTRACT

STUDY DOCUMENTATION INITIAL
ABSTRACT STUDY RESTUDY CLOMR LOMR OTHER

Buchanan Wash X

SECTION 1: GENERAL INFORMATION

lA COMMUNITY Phoenix, Arizona

IB COMMUNITY NUMBER 040051

lC COUNTY Maricopa

ID STATE Arizona

IE DATE STUDY ACCEPTED

STUDY CONTRACTOR
Tetra Tech Inc., Infrastructure Southwest Group

CONTACT(S)
Bart S. Bergendahl, P.E.

IF ADDRESS
4801 E. Washington Street

PHONE
Phoenix, AZ 85034
(602) 682-3300

TECH REVIEWER (FEMA)
IG PHONE

FEMA REGIONAL
REVIEWER

IH PHONE

STATE REVIEWER Flood Control District of Maricopa County
II PHONE (602) 506-1501

LOCAL REVIEWER City of Phoenix
11 PHONE (602) 262-4026

lK RIVER OR STREAM NAME Buchanan Wash

lL REACH DESCRIPTION River Mile 0.043 - 1.935

lK STUDY TYPE Riverine

Tetra Tech, Inc. 4



SECTION 2: MAPPING INFORMATION

2A USGS QUAD SHEET(S)
Hedgpeth Hills, Arizona, 7.5 Minute USGS QUAD Map

MAPPING FOR HYDROLOGIC
STUDY:

TYPE/SOURCE N/A

SCALE
2B DATE

MAPPING FOR HYDRAULIC Two-foot contour
STUDY: M&B Aerial Mapping, Inc.

TYPE/SOURCE
SCALE

1"=400"

DATE February 11, 2000 and January 24,2001

2C

SECTION 3: HYDROLOGY

MODEL OR METHOD USED
(including vendor and version

3A description) Used Existing FIS Hydrologic Information

3B STORM DURATION

3C HYETOGRAPH

3D FREQUENCIES DETERMINED

LIST OF GAGES USED IN
FREQUENCY ANALYSIS OR
CALIDRATION (Location, Years
of

3E Record, Gage Ownership)

3F RAINFALL AND REFERENCE

UNIQUE CONDITIONS AND
3G PROBLEMS

COORDINATION OF Q'S
3H (Agency, Date, Comments)

Tetra Tech, Inc. 5



SECTION 4: HYDRAULICS

MODEL OR METHOD USED HEC-RAS, Version 3.0.1

(Including Vendor and Version Corps of Engineers HEC

4A Description) March 2001

4B REGIME Subcritical

FREQUENCIES FOR WHICH
4C PROFILES WERE COMPUTED 100-Year

METHOD OF FLOODWAY
4D CALCULATION Method Nos. 1 & 4 - See Attached Report

UNIQUE CONDITIONS AND
4E PROBLEMS See Attached Report

ADDITIONAL STUDY INFORMATION

ITEM DESCRlPTIONIDISCUSSION

Report provides technical appendices including HEC-RAS
Backup Report input and output and floodplain/floodway maps

2.2 AYPLICATION/CERTIFICATION FORMS

The required FEMA application and certification fanTIs (MT-2 Fanns 1,4,5, 7 &. 8) are included
as Appendix H.

Tetra Tech, Inc. 6



Section 3: SURVEY AND MAPPING INFORMATION

3.1 FIELD SURVEY INFORMATION

Control surveys of the project area were completed for topographic mappmg purposes m
February 2000, and January 2001 by Morrsion - Maierle, Inc., an Arizona Corporation.
Additional survey for culvert and cross-section data was conducted in June, 2001. A copy of the
field notes, control point summary, and list of Elevation Reference Marks (ERM) is included in
Appendix C.

The vertical datum used for the effective topographic mapping (Sept. 1986) was NGVD29, while
the datum for the new mapping was not clearly defined. Consequently, four control points
common to both surveys (ERMs 517, 525, 526, 712) were compared to check the vertical datum.
The elevations at all four points agree within 0.30 feet. ERM 525, located near the CAP Canal at
the upper study limit, and ERM 712, located near the confluence with Skunk Creek, agree within
0.05 ft. Therefore, the water-surface elevations of this study are compared directly with the
effective study without adjustment.

3.2 MAPPING DESCRIPTION

New two-foot contour mapping, prepared by M&B Aerial Mapping, Inc., was used to prepare the
proposed Buchanan Wash hydraulic model. The mapping is based on aerial photography taken
February 11, 2000, and January 24, 2001. The scale of the proposed work map is 1"=400'. As
described above, the vertical datum approximates the NGVD29 datum of the effective work
map. The horizontal datum is based on the State Plane Coordinate System of 1927. A copy of
the survey control information is included in Appendix C.

Tetra Tech, Inc. 7



Section 4: HYDROLOGIC ANALYSIS

The current effective FIS hydrologic data was used for this study. The effective FIS peak 100
year discharges used in the proposed model are summarized in Table 1 below.

Table 1: Hydrologic Summary

Cross Section ·QlOO (cfs)
Identification

1.935 1308
1.766 1609
1.098 2304

Tetra Tech, Inc. 8



Section 5: HYDRAULIC ANALYSIS

5.1 METHOD DESCRIPTION

Standard hydraulic methods were used to determine the proposed 100-year floodplain/floodway
boundaries for Buchanan Wash. Water surface profile modeling was done using the U.S. Army
Corps of Engineers HEC-RAS computer program, as developed by the Hydrologic Engineering
Center (Version 3.0.1, March 2001).

The study reach begins at Buchanan Wash River Mile 0.00, which is the new confluence of
Buchanan Wash with Skunk Creek, and extends upstream to the Central Arizona Project (CAP)
Canal. Levee construction along Skunk Creek for the Skunk Creek Landfill has diverted
Buchanan Wash at a point approximately 2500 feet upstream of the natural confluence. To make
the proposed hydraulic model for Buchanan Wash independent of the effective model for Skunk
Creek, as desired by FEMA, the effective limit of detailed study for Buchanan Wash is extended
downstream approximately 2000 feet to the new confluence point. The starting water-surface
elevation for the proposed model was derived using the slope-area method as recommended by
FEMA through the City of Phoenix. Since the flow regime is subcritical, the energy slope was
estimated by measuring the channel slope immediately downstream of Section 0.043. The slope
used to start the model is 0.003 ft./ft.

5.2 WORK STUDY MAPS

For easy comparison with the currently effective work study map, the work map for this study
was prepared at the same scale (1" = 400 '). Figure 2 is a photo-reduced copy of the work study
map. A copy of the full-size work study map is included in Appendix 1. All map nomenclature
follows FEMA and Flood Control District of Maricopa County standards. The location of the
hydraulic baseline and nomenclature on the proposed map did not change significantly from the
effective map. Cross-sections were added to extend the model downstream to the new
confluence and adjusted to reflect the presence of the box culvert on Pinnacle Vista Road. The
hydraulic baseline generally follows the channel thalweg. The basis for cross-section stationing
is River Mile 0.000 which is the new confluence of Buchanan Wash with Skunk Creek. For this
study, the revised cross-section stationing begins at River Mile 0.043 and continues upstream to
1.935, which is immediately downstream ofthe CAP Canal.

5.3 PARAMETER ESTIMATION

5.3.1 Roughness Coefficients

The Manning's roughness coefficient used for this study is the same composite value used in the
effective FIS model (0.055). However, for the new cross-sections that reflect the Skunk Creek
levee construction in the lower reaches of the study, a value of 0.025 was used for that portion of
the wetted perimeter composed of soil cement. A Manning's roughness coefficient of 0.013 was
used for the inside of the box culvert at Pinnacle Vista Road. See Appendix E for a summary of
the Manning's coefficients used in the proposed model.

Tetra Tech, Inc. 9
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5.3.2 Expansion and Contraction Coefficients

Where sudden flow expansion or contraction does not occur from one cross-section to the next,
the standard expansion and contraction coefficients of 0.3 and 0.1, respectively, were used to
compute these losses. These values are the same as the values used in the effective FrS model
and are the recommended values for normal situations. A relatively sudden expansion does
occur from Cross-section 0.456 into a detention pond constructed immediately downstream on
the left overbank (Figure 2). The pond is reflected in Cross-section 0.416. Accordingly, the
expansion coefficient was increased to 0.5 at Cross-section 0.456.

Due to the levee construction along Skunk Creek, a sudden contraction occurs at the mouth of
Buchanan Wash (Cross-section 0.043). Consequently, the contraction coefficient at Cross
section 0.085 was increased to 0.3. Also due to the levee and landfill construction, Buchanan
Wash is diverted between Cross-section 0.266 to 0.177. The diversion effectively constricts as
well as redirects the flow. For this reason, a contraction coefficient of 0.5 was used at Cross
section 0.266.

The culvert at Pinnacle Vista Road is overtopped by the 100-year event on Buchanan Wash.
Therefore, the standard expansion and contraction coefficients were used for Cross-section
1.332, immediately upstream of the roadway crossing. See Appendix E for a summary of the
expansion and contraction coefficients used in the proposed model.

5.4 CROSS SECTION DESCRIPTION

To allow direct comparison of water-surface elevations between the effective and proposed
models, the cross-sections in the proposed HEC-RAS model were placed at the same locations as
those in the effective HEC-2 model. New cross-sections were needed in the lower reaches of the
study to model the downstream extension of the study limits. New cross-sections were also
needed upstream and downstream of Pinnacle Vista Road in order to model the new box culvert.
The new cross-sections in the lower reaches were spaced no more than 500 feet apart and
oriented perpendicular to the anticipated flow path. The culvert cross-sections were oriented
parallel with the roadway and coded for a 22 degree skew. Cross-sections are labeled by river
mile station, rounded to the nearest 1/1000th of a mile. All cross-sections are stationed from left
to right, looking downstream, using 10,000 as the baseline station.

The cross-sections used in the modeling were obtained using "Softdesk" computer software,
which runs within AutoCAD and cuts cross-sections using a digital terrain model (DTM). All
cross-sections were checked for conformance with the topographic mapping. A field-surveyed
cross-section was also obtained and checked against the mapping. Figure 3 shows that the
mapped and surveyed cross-sections agree within a one-foot tolerance, except for the area behind
the Skunk Creek Landfill levee. The area behind the levee has been filled approximately 12 feet
to an elevation above the original top-of-Ievee. As a result, the original soil cement levee has
effectively become soil cement bank protection. Plots of all cross-sections are contained in
Appendix E.

Tetra Tech, Inc. 11
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5.5 MODELING CONSIDERATIONS

The proposed HEC-RAS model was coded for subcritical flow profile computations. The
modeling results confirm the wash functions in this flow regime.

5.5.1 Hydraulic Jump and Drop Analysis

No hydraulic jump or drop analyses were required for this study.

5.5.2 Bridges and Culverts

There are no bridges and only one culvert in the study reach. The culvert is a four-celled 7x4
foot reinforced concrete box at the Pinnacle Vista Road crossing. The culvert is approximately
30 feet long with wing walls at both the inlet and outlet ends. As-built plans for the culvert are
provided in Appendix G. =--::::::. L2h?,//-. - ~r~~,I7J

5.5.3 Levees and Dikes

Buchanan Wash has been impacted by two levee projects constructed along Skunk Creek. The
first project was designed and constructed by the U.S. Army Corps of Engineers. This project
was designed by the Corps to convey the Standard Project Flood (54,000 cfs) across Interstate
Highway 17 to the Adobe Dam impoundment area. It included levees upstream and downstream
of the 1-17 crossing. Contract drawings dated 1981 were obtained (refer to Gila River Basin.
New River and Phoenix City Streams. Arizona - Skunk Creek Channel and Levees, Spec. No.
DACW09-82-B0004) and selected sheets are included in Appendix G. This levee project ends at
a point approximately 700 feet upstream ofBuchanan Wash on the west side of Skunk Creek.

In 1992, the Skunk Creek Channel Improvements Project confined Skunk Creek through the area
designated for the Skunk Creek Landfill using levees and soil-cement bank protection. This
improvement project was designed to allow the development of landfill cells along Skunk Creek
and provide protection from erosion during the FEMA 100-year flood event. On the east side of
Skunk Creek, the designated landfill area extends roughly from the end of the above-mentioned
Corps ofEngineers levee, downstream to Pinnacle Peak Road. On the west side of Skunk Creek,
the landfill area extends from Buchanan Wash to the 35th Avenue alignment. An opening was
left in the levee along the west side of Skunk Creek to allow Buchanan Wash to flow into Skunk
Creek. There are no landfill cells on the west side of Skunk Creek, upstream of Buchanan Wash.
Presently, there are active, inactive (closed), and planned landfill cells along this reach of Skunk
Creek downstream of the Corps of Engineers' levees.

The elevation of the landfill cell behind the levee that diverts Buchanan Wash is now higher than
the levee even though the study mapping does not reflect it. This is confirmed by the field cross
section shown in Figure 3. This portion of the mapping is based on 2000 aerial photography,
while the cross-section was surveyed in June 2001. Selected sheets from the construction
drawings for the Skunk Creek levee project are included in Appendix G.

Tetra Tech, Inc. 13



5.5.4 Islands and Flow Splits

There are two small islands (unmapped) that develop along Buchanan Wash during the lOa-year
flood according to the proposed HEC-RAS model. One is located east of the main channel at
Cross-section 0.696 and the other is west of the main channel at Cross-section 1.356 (re: cross
sections in Appendix E). Because of their size, they are not hydraulically significant.

5.5.5 Ineffective Flow Areas

Ineffective flow areas are designated to remove swales, small side channels, local depressions, or
floodplain fringe areas from the hydraulic capacity of a cross-section because these areas do not
contribute to the downstream conveyance of the flow. Such areas have been identified at Cross
sections 0.177, 0.416, 0.456, 0.501, 1.197, 1.479, and 1.935. The ineffective areas at Cross
sections 0.177 and 1.935 were coded as blocked obstructions since the areas will not be
inundated. The ineffective areas at Cross-sections 0.416, 0.456, and 0.501 remove the local
depression formed by the construction of an off-line detention basin associated with a new
residential development north and east of Buchanan Wash.

5.5.6 Supercritical Flow

The HEC-RAS results indicate that supercritical flow does not occur within the study reach.

5.6 FLOODWAY MODELING

The floodway concept is used to define the amount of floodplain encroachment that is considered
acceptable for development. The principle is that limited encroachment is likely to have an
insignificant effect on all but the severest flood events. A floodway consists of the main channel
of a stream plus sufficient overbank area to convey the lOa-year flood without increasing flood
heights by more than a specified amount. FEMA standards limit the maximum increase in
floodway elevation to one foot (1 ') above the base flood elevation.

Only minor adjustments were made to the effective FIS regulatory floodway in the proposed
HEC-RAS model. Since the effective regulatory mapping is not available in electronic format,
the proposed hydraulic baseline and floodway limits were established on the proposed mapping
by inspection using the available 1"= 400' work map. Accordingly, the floodway limits were
scaled and coded into the proposed model using Method 1. Since the proposed baseline location
is not identical to the currently effective baseline, only the floodplain widths can be compared
directly. All proposed floodway widths were in reasonable agreement with the effective
floodway widths upstream of current regulatory Cross-section C. Because most of the physical
changes that have taken place along the wash since the effective model was developed (i.e.,
residential development and landfill construction) are downstream of Section C, the floodway
geometry and associated hydraulic parameters have changed below that point.

Tetra Tech, Inc. 14



The selection of floodway encroachment stations below current regulatory Cross-section C was
based on: 1) removing equal conveyance from both sides of the floodplain (Method 4); 2) the
desire to obtain a hydraulically smooth floodway; and 3) the impracticality of allowing
encroachment into the floodplain at the detention basin and the borrow area adjacent to
Buchanan Wash and the Skunk Creek levees. As shown on Figure 2, the resulting floodway is
coincident with the floodplain from proposed Cross-section 0.501 to the Skunk Creek confluence
on the east side of Buchanan Wash, and from Cross-section 0.302 to the Skunk Creek confluence
on the west side of Buchanan Wash

5.7 PROBLEMS ENCOUNTERED

No modeling problems were encountered while preparing this LOMR request.

5.8 CALIBRATION

No independent calibration studies were conducted for the proposed HEC-RAS model.

5.9 FINAL RESULTS

5.9.1 Hydraulic Analysis Results

The results of the HEC-RAS hydraulic analysis conducted for the proposed revisions to the
Buchanan Wash Flood Insurance Study are summarized in Table 2.

T bl 2 H d r A I . R Ita e : lyl rau IC nalysls esu S

Cross Peak Critical Average Top Hydraulic Maximum Left Station Right Station
Section Discharge WSEL WSEL Velocity Width of Depth of Channel Froude where WSEL where WSEL

Identifier (cfs) (ft) (ft) (ft/s) Flow (ft) Flow (ft) Depth (ft) Number Meets Ground Meets Ground
1.935 1308 1496.2 1496.3 8.9 60.5 2.4 4.3 1.0 9971.4 10031.9

1308 1497.0 6.7 77.5 2.6 5.0 0.7 9963.9 10043.1

~

1.916 1308 1495.9 2.9 345.f\ 3.5 3.9 0.3 9693.2 10039.0
1308 1496.4 4.9 I 102.0 4.0 4.4 0.4 9940.0 10042.0

'"', C<.--:
1.842 1308 1493.8 6.7 - CIAQ.2j 3.3 3.9 0.7 9945.3 10085.5

1308 1494.8 4.4 I 115.0 4.2 4.8 0.4 9960.0 10075.0

~ C~ ?
1.766 1609 1492.0 3.6 375.6 3.7 4.0 0.3 9851.5 10227.2

1609 1492.5 5.9 115.0 4.2 4.5 0.5 9915.0 10030.0

1.670 1609 1490.0 4.1 132.1 3.7 6.0 0.4 9909.8 10041.9
1609 1489.9 4.6 100.0 4.9 5.9 0.4 9925.0 10025.0

1.575 1609 1487.6 5.5 180.8 5.2 5.6 0.4 9881.7 10062.5
1609 1487.8 5.4 100.0 5.4 5.8 0.4 9950.0 10050.0
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Cross Peak Critical Average Top Hydraulic Maximum Left Station Right Station
Section Discharge WSEL WSEL Velocity Width of Depth of Channel Froude whereWSEL whereWSEL

Identifier (cfs) (ft) (ft) (ft/s) Flow (ft) Flow (ft) Depth (ft) Number Meets Ground Meets Ground

1.479 1609 1484.2 6.4 357.3 3.9 4.2 0.6 9933.8 10394.2
1609 1485.0 5.9 100.0 4.7 5.0 0.5 9970.0 10070.0

1.412 1609 1483.0 3.5 293.6 4.7 5.0 0.3 9882.7 10176.3
1609 1483.6 4.7 100.0 5.3 5.6 0.4 9970.0 10070.0

1.356 1609 1481.8 4.5 262.8 3.2 5.8 0.5 9861.2 10136.0
1609 1482.3 4.6 101.0 3.7 6.3 0.4 9950.0 10051.0

1.332 1609 1481.3 1479.9 3.9 375.9 4.8 5.3 0.3 9025.6 9401.5
1609 1482.0 1479.9 3.6 150.0 5.5 6.0 0.3 9190.0 9340.0---1.326 Cu1vert-"--- - -..J

1.318 1609 1480.3 1479.9 6.2 258.6 4.0 4.3 0.5 9111.6 9370.2
1609 1480.9 4.9 150.0 4.6 4.9 0.4 9200.0 9350.0

1.290 1609 1479.7 3.7 318.4 3.1 3.7 0.4 9474.3 10173.2
1609 1480.1 4.8 100.0 3.7 4.1 0.4 9980.0 10080.0

1.197 1609 1477.7 4.9 353.4 5.4 5.7 0.4 9604.3 10079.8
1609 1478.1 4.9 100.0 5.8 6.1 0.4 9950.0 10050.0

1.098 2304 1474.9 1473.8 6.5 568.6 5.5 6.9 0.5 9483.4 10052.0
2304 1475.0 7.1 100.0 5.7 7.0 0.5 9930.0 10030.0

1.005 2304 1471.0 7.5 437.4 4.5 5.0 0.6 9630.6 10068.0
2304 1471.9 6.5 120.0 5.5 5.9 0.5 9920.0 10040.0

0.928 2304 1469.1 4.3 247.3 4.7 5.1 0.4 9795.9 10043.2
2304 1469.8 5.9 110.0 5.4 5.8 0.5 9920.0 10030.0

0.839 2304 1466.9 5.7 306.2 4.4 4.9 0.5 9779.8 10086.0
2304 1467.1 5.9 130.0 4.6 5.1 0.5 9920.0 10050.0

0.696 2304 1462.8 1461.8 5.0 563.8 4.2 4.8 0.4 9453.5 10096.1
2304 1463.1 5.1 180.0 4.5 5.1 0.4 9880.0 10060.0

0.595 2304 1460.1 1459.3 5.3 831.8 5.6 7.3 0.4 9381.8 10213.7
2304 1460.5 1459.4 5.5 230.0 6.0 7.8 0.4 9850.0 10080.0

0.501 2304 1456.9 1456.7 5.4 528.0 2.6 2.9 0.6 9920.7 10448.7

2304 1457.1 1456.8 6.0 300.0 2.8 3.1 0.6 9920.0 10220.0
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Cross Peak Critical Average Top Hydraulic Maximum Left Station Right Station
Section Discharge WSEL WSEL Velocity Width of Depth of Channel Froude whereWSEL whereWSEL

Identifier (cfs) (ft) (ft) (ft/s) Flow (it) Flow (ft) Depth (ft) Number Meets Ground Meets Ground
0.456 2304 1455.9 1455.4 3.6 568.7 4.3 5.9 0.3 9852.2 10443.2

2304 1456.1 1455.5 3.6 358.8 4.6 6.1 0.3 9851.2 10210.0

0.416 2304 1454.5 1454.3 7.3 843.6 4.2 6.5 0.6 9568.1 10411.7

2304 1454.6 1454.5 8.1 630.0 4.3 6.6 0.7 9570.0 10200.0

0.302 2304 1452.2 4.0 624.5 5.9 8.2 0.3 9724.7 10349.2
2304 1452.2 4.0 624.5 5.9 8.2 0.3 9724.7 10349.2

-
0.266 2304 1451.2 1451.0 6.5 521.8=::: 5.9 7.2 0.5 9826.9 10348.7

2304 1451.2 1451.0 6.5 I 521.8 5.9 7.2 0.5 9826.9 10348.7

:\ C( J
....-:

_....... ,
(' 0.17-7 rV2304 1450.5 2.9 "\ Y19Q.3J 7.9 8.5 0.2 9844.7 10035.0

----::--::. II) 2304 1450.5 2.9 " 190.3 7.9 8.5 0.2 9844.7 10035.0

( --
0.085 2304 1450.6 0.8 369.7 8.3 10.6 0.1 9680.4 10050.1

-< 2304 1450.6 0.8 369.7 8.3 10.6 0.1 9680.4 10050.1

0.043 2304 1449.6 1447.9 7.1 85.7 6.0 7.6 0.5 9967.6 10053.3
2304 1449.6 1447.9 7.1 85.7 6.0 7.6 0.5 9967.6 10053.3

~
The results of the hydraulic analysis conducted for the box culvert at Pinnacle Vista Road are
summarized in Table 3. This roadway is overtopped during the IOO-year event.

T bi 3 CIt An I . R Ita e . u ver alYSIS esu S.
Cross· WSEL EGL Peak Discharge Discharge Velocity Friction Entrance Exit Loss

Section (ft) Elev. Discharge Through Over Road Head LossU/S . Loss Coefficie~~,
Identifier (ft) . (crs) -Structure (cfs) (cfs) I!i~ (ft) (ft) Coefficient

1.326 1481.3 1481.5 1609 785.5 823.5 0.2 0.1 0.4 1.0
1482.0 1482.1 1609 802 807 0.1 0.1 0.4 1.0

Table 4 summarizes the water-surface elevations for the floodplain and floodway of the effective
FIS HEC-2 model, the duplicate effective FIS model using HEC-RAS ·in both the HEC-2 mode
and the HEC-RAS mode, and the proposed HEC-RAS model. Table 5 summarizes the
differences in water-surface elevations between the effective FIS HEC-2 model, the duplicate
effective FIS HEC-RAS models, and the proposed HEC-RAS model (HEC-RAS mode).
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- ------ ---- -- ------- ~ --- ----~--

Propqsed Effective· Effective FIS 1;.,.

Cross Cross Floodplain Effective FIS Duplicate Effective Duplicate Effective I)uplicate Effective Duplicate Effective Proposed Model Proposed Model
Section Section WSEL(PF Floodway (HEC_2Mode) FIS (HEC_2 Mode) FIS HEC_RAS Mode) FIS (HEC_RAS Mode) FIS Floodplain Floodway WSEL

Identifier Identifier #1) WSEL (PF #3\ FP WSEL (PF #1) FW WSEL (PF #3) FP WSEL (PF #1) FW WSEL (PF #3) WSEL(PF#l) (PF #2)

1.935 1496.2 1497.0
1.916 2.200 (R) 1496.0 1497.0 1496.0 1496.9 1496.1 1497.0 1495.9 1496.4
1.842 2.121 (Q) 1494.4 1495.2 1494.4 1495.2 1494.5 1495.2 1493.8 1494.8
1.766 2.045 (P) 1491.9 1492.7 1491.9 1492.7 1492.0 1492.7 1492.0 1492.5
1.670 1.951 (0) 1489.5 1490.5 1489.5 1490.5 1489.6 1490.5 1490.0 1489.9
1.575 1.856 (N) 1487.5 1488.5 1487.5 1488.5 1487.6 1488.5 1487.6 1487.8
1.479 1.761 (M) 1484.5 1485.2 1484.5 1485.2 1484.6 1485.2 1484.2 1485.0
1.412 1.695 (L) 1482.6 1483.6 1482.6 1483.6 1482.7 1483.6 1483.0 1483.6

1.356 1.638 (K) 1480.6 1481.4 1480.6 1481.4 1480.7 1481.4 1481.8 1482.3
1.332 1481.3 1482.0
1.326 Culvert Culvert Culvert
1.318 1480.3 1480.9
1.290 1.572 (J) 1479.0 1479.9 1479.0 1479.9 1479.1 1479.9 1479.7 1480.1
1.197 1.483 (I) 1477.3 1478.2 1477.3 1478.2 1477.3 1478.3 1477.7 1478.1
1.098 1.383 (H) 1474.3 1475.1 1474.3 1475.1 1474.6 1475.1 1474.9 1475.0
1.005 1.288 (G) 1471.6 1472.5 1471.6 1472.5 1471.8 1472.5 1471.0 1471.9
0.928 1.207 (F) 1469.0 1470.0 1469.1 1470.0 1469.1 1470.0 1469.1 1469.8
0.839 1.120 (E) 1466.6 1467.4 1466.6 1467.4 1466.8 1467.4 1466.9 1467.1
0.696 0.985 (D) 1463.2 1464.2 1463.2 1464.2 1463.5 1464.3 1462.8 1463.1
0.595 0.890 (C) 1460.5 1461.4 1460.5 1461.4 1460.5 1461.4 1460.1 1460.5
0.501 0.782 (B) 1460.4 1461.4 1460.4 1461.4 1460.4 1461.4 1456.9 1457.1
0.456 1455.9 1456.1
0.416 0.710 (A) 1460.4 1461.4 1460.4 1461.4 1460.4 1461.4 1454.5 1454.6
0.302 *1460 1452.2 1452.2
0.266 *1460 1451.2 1451.2
0.177 *1455 1450.5 1450.5
0.085 *1455 1450.6 1450.6
0.043 *1455 1449.6 1449.6

*Skunk Creek FIS
(A) Effective FIS Index Section

Tetra Tech, Inc. 18



Table 5: C fWater-Surface Elevati
.~~ .

Duplicate FP Proposed FP - Proposed FW - Proposed FW - Proposed FW -New Cross Old Cross Effective FIS Duplicate (HEC....:2'
Section Section FW - Effective Mode) FP - Effe'Ctiy:e (HEC_RAS Mode) - Duplicate FP Duplicate FW Proposed FP Duplicate FP

Identifier Identifier PIS FP (ft) FIS'FP (ft):1";¥~'''' Effective FIS FP (ft) (HEC RAS Mode) (ft) (HEC RAS Mode)(ft) (ft) t(HEC RAS Mode) (ft)

(1) (2) (3) (4) (5) (6) (7) (8) (9)
1.935 0.8
1.916 2.200 1.0 0.0 0.1 -0.2 -0.6 0.5 0.3
1.842 2.121 0.8 0.0 0.1 -0.7 -0.4 1.0 0.3
1.766 2.045 0.8 0.0 0.1 0.0 -0.2 0.5 0.5
1.670 1.951 1.0 0.0 0.1 0.4 -0.6 -0.1 0.3
1.575 1.856 1.0 0.0 0.1 0.0 -0.7 0.2 0.2
1.479 1.761 0.7 0.0 0.1 -0.4 -0.2 0.8 0.4
1.412 1.695 1.0 0.0 0.1 0.3 0.0 0.6 0.9

1.356 1.638 0.8 0.0 0.1 1.1 0.9 0.5 1.6
1.332 0.7
1.326 Culvert

1.318 0.6
1.290 1.572 0.9 0.0 0.1 0.6 0.2 0.4 1.0
1.197 1.483 0.9 0.0 0.0 0.4 -0.2 0.4 0.8
1.098 1.383 0.8 0.0 0.3 0.3 -0.1 0.1 0.4
1.005 1.288 0.9 0.0 0.2 -0.8 -0.6 0.9 0.1
0.928 1.207 1.0 0.0 0.0 0.0 -0.2 0.7 0.7
0.839 1.120 0.8 0.0 0.2 0.1 -0.3 0.2 0.3
0.696 0.985 1.0 0.0 0.3 -0.7 -1.2 0.3 -0.4
0.595 0.890 0.9 0.0 0.0 -0.4 -0.9 0.4 0.0
0.501 0.782 1.0 0.0 0.0 -3.5 -4.3 0.2 -3.3
0.456 0.2
0.416 0.710 1.0 0.0 0.0 -5.9 -6.8 0.1 -5.8
0.302 0.0
0.266 0.0
0.177 0.0
0.085 0.0
0.043 0.0
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As shown in Column 4 of Table 5, the duplicate effective HEC-RAS model, run in HEC-2 mode,
accurately reflects the Effective FIS model. However, since both the City of Phoenix and the
Flood Control District of Maricopa County want the new regulatory model to be HEC-RAS, the
duplicate model was also run in HEC-RAS mode. Column 5 demonstrates that this duplicate
HEC-RAS model is accurate to within 0.3 feet. This duplicate model is used to quantify the
changes in water-surface elevations in the proposed model. The larger differences in water
surface elevations in HEC-RAS mode are due to the different computational algorithms used by
HEC-RAS. Column 3 demonstrates that the floodway surcharge for the effective model ranges
from 0.7 to 1.0 feet, while Column 8 demonstrates that the floodway surcharge for the proposed
model ranges from -0.1 to 1.0 feet. Columns 6 and 7 compare the duplicate effective and
proposed floodplains and floodways, respectively. Column 9 demonstrates the surcharge when
comparing the proposed floodway with the duplicate floodplain.

At Cross-section 1.356 the pro osed floodplain is 1.1 feet higher than the duplicate floodplain
and the proposed floodway i 1. ~t higher than the duplicate floodplain. This increase is due
to the concrete box culvert that has een built at this location (pinnacle Vista Road) since thje
currently effective model was prepare. rWs- <2-Xf.~ a 11t:tL.-!Cllte (I- Te ~/C-'I Pr/uy "'r L

C c7Y'.s1h/di&?'7 / a FP LI¥' ft'Hfrt-/+ ShCfI/!.· ,/Ic{.o/~ .tWJ1

~
he significant decreases in water-surface elevations from the effective model to the propose b-!<il/l,dt.!

model (e.g., Columns 6 and 7 of Table 5) that occur in the lower reaches of the wash (proposed r- ft.
model Cross-sections 0.696 to 0.456) are due to the difference in starting water-surface /
elevations. The currently effective model uses a backwater elevation of 1460.4 from Skunk JMv/l

I Creek as the starting water-surface elevation for the Buchanan Wash model, while the proposed Uo f 1c-

C model uses the slope-area method of computing the starting water-surface elevation, as now c,

desired byFEMA.. 1Y1c- rCJ~ ? I .'
f> N~_p..J ( s /1: =f~ 1,-1- rl-e t/PfiS Vi'f/ / . /l '7' ~ J' _ I

~ ((;"O'r _ c, e.. II/? '/ --:r''1(l.aP h?,ffeJ.r ~
Table 6 summarizes the surface area inundated by the Iloodplain and the floo way jn the study ~ V .
reach. Surface area is reported in both square miles and acres.

S f AT hI 6 FI d I . IFI da e : oOlplam 00 way ur ace reas
Floodplain Surface Floodplain Surface Floodway Surface Floodway Surface

Area (mi2
) Area (acres) Area (mi2

) Area (acres)
Study Reach 0.15 94.2 0.07 45.5

5.9.2 Verification of Results

The results of the HEC-RAS model compare well with the effective HEC-2 model and the
proposed floodplain and floodway mapping compares well with the effective regulatory mapping
where it applies.
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Section 6: EROSION AND SEDIMENT TRANSPORT

An erosion and sediment transport analysis was not conducted for the Buchanan Wash Letter of
Map Revision (LOMR) request. A scour analysis was conducted for the design of the Skunk
Creek levees to determine the toe-down depth used for the soil cement armor protection (10
feet). A copy of this scour analysis is provided in Appendix F. These levees, which were
constructed to protect the Skunk Creek Landfill, impacted Buchanan Wash by diverting it to
Skunk Creek approximately 2500 feet upstream of the natural confluence point. The diversion
point is approximately 1000 feet downstream of the downstream limit of the current Flood
Insurance Study (FIS) for Buchanan Wash. The area behind this levee has been filled to an
elevation above the original top-of-Ievee. As a result, the original soil cement levee has
effectively become soil cement bank protectiOn)

l J~Q::I-+rCV1Ot) (tTy,-j,,,,hdn d

~..L-I-/,rn D, I 77 t 0elc.fV:J. j-4ozJ!)

fJC dSO/-SuW //7 -1----(/ }rIff) S cr!
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Section 7: DRAFT FIS REPORT DATA

7.1 SUMMARY OF DISCHARGES

The effective IOO-year peak discharges are summarized in Table I of this report.

7.2 FLOODWAY DATA

The proposed FEMA floodway data is provided in Table 7.
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FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION

Section Area With Floodway Without
Cross Section Distance 1 Width (ft) (fe) Velocity (ft2ts) (ft) Floodway (ft) Difference (ft)

A 0.043 86 347 7.1 1449.6 1449.6 0.0
B 0.085 370 3060 0.8 1450.6 1450.6 0.0
C 0.266 522 691 6.5 1451.2 1451.2 0.0

, D 0.302 625 1103 4.0 1452.2 1452.2 0.0
E 0.416 630 561 8.1 1454.6 1454.5 0.1
F 0.501 300 495 6.0 1457.1 1456.9 0.2
G 0.595 230 614 5.5 1460.5 1460.1 0.4
H 0.696 180 568 5.1 1463.1 1462.8 0.3
I 1.005 120 444 6.5 1471.9 1471.0 0.9
J 1.098 100 392 7.1 1475.0 1474.9 0.1
K 1.290 100 346 4.8 1480.1 1479.7 0.4
L 1.326 150 366 7.2 1482.0 1481.3 0.7
M 1.479 100 331 5.9 1485.0 1484.2 0.8
N 1.670 100 391 4.6 1489.9 1490.0 -0.1
0 1.935 78 196 6.7 1497.0 1496.2 0.8

1 Distance Upstream of Skunk Creek Conflunence (miles)
2 Skunk Creek Main Stem Backwater Elevation is 1455.0

-

-t FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA
III
0-
ro
-...j CITY OF PHOENIX, ARIZONA BUCHANAN WASH



7.3 ANNOTATED FIRM MAP

An Annotated Finn Map in FEMA fonnat is in Figure 4.
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7.4 FLOOD PROFILES

The proposed flood profile for Buchanan Wash in FEMA fonnat is provided on Figure 5.
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• APPENDIX A: REFERENCES

A.1 Data Collection Summary

Previous and applicable studies include;

The effective FIS study was completed by AGK Engineers, Inc. in 1987. The study reach began
at the backwater limit of the Skunk Creek Study at Buchanan Wash and ended at the Central
Arizona Project (CAP) Canal.

A.2 Referenced Documents

1. Flood Insurance Study for Maricopa County, Arizona and Incorporated Areas, Federal
Emergency Management Agency (FEMA), Revised July 19,2001.

2. Flood Control District of Maricopa County, Flood Insurance Study for Buchanan Wash
from Skunk Creek to C.A.P. Canal, Maricopa County, Arizona, Contract FCD 86-26,
November 1987, AGK Engineers, Inc.

3. U.S. Army Corps ofEngineers, HEC-RAS River Analysis System User's Manual, (CPD
68), U.S. Army Corps ofEngineers, Version 3.0., January, 2001.

• 4. U.S. Army Corps of Engineers, HEC-RAS River Analysis System Hydraulic Reference
Manual, (CPD-69), U.S. Army Corps ofEngineers, Version 3.0, January, 2001.

5. Chow, V.T., 'Open Channel Hydraulics,' McGraw-Hill Book Company, Inc., New York,
1959. Reissued 1988.

6. Federal Emergency and Management Agency, Flood Insurance Study Guidelines and
Specifications for Study Contractors, FEMA 37, January 1995.

7. Arizona Department of Water Resources Flood Mitigation Section, Instructions for
Organizing and Submitting Technical Documentation for Flood Studies, State Standard
Attachment SSAl-97, November, 1997.

8. Federal Emergency and Management Agency, Appeals, Revisions, and, Amendments to
Nation Flood Insurance Program Maps, A guide for Community Officials, FIA-12,
December 1993.

9. U.S. Geological Survey, Mesa, Arizona Topographic Quadrangle, 7.5 Minute
Topographic Series, USGS N 3352.5-Wl1200/7.5, 1964.

•
10. Estimated Manning's Roughness Coefficients for Stream Channels and Floodplains in

Maricopa County, Arizona, U.S. Geological Survey, April 1991
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Hasan,

Richard Harris -
FCDX
<rph@mail.maricopa.
gov>

07102/02 10:06 AM

To: Hasan Mushtaq/STR/PHX@PHXENT
cc: Richard Harris· FCDX <rph@mail.maricopa.gov>,

"pedro.calza@tetratechgroup2.com"
<pedro.calza@tetratechgroup2.com>

Subject: 07/02/02 FW: Skunk Creek Levees, Skunk Creek and Buchanan
Wash FD S

In response to your telephone message you left me this morning, I am forwarding the below e-mail that I
sent some time back requesting information about the ACOE Skunk Creek Levees. As of now, I hc;lVe not
received a response back from them regarding my request. I tried calling Mr. Mazigat this morning, and
learned that he will not be back at his office until July 9th (his phone # is (213) 4523393). During my last
call he seemed very agreeable to my request, so perhaps he has had difficulty in obtaining the needed·
verification. If you have any further questions, please call me at (602) 506-4528.

Thanks,

Richard

····-Original Message·····

From: Richard Harris - FCDX

Sent: Friday, May 24, 2002 3:15 PM

To: 'tInasigat@spl.usace.army.mil'

Cc: Richard Harris - FCDX; 'pedro.calza@tetratechgroup2.com'; 'hasan.mushtaq@phoenix.gov'

Subject: Skunk Creek Levees

Ted,

Per our conversation this afternoon, I am writing to request that the FCDMC receive a letter from the
ACOE to verify that the original design for the Skunk Creek Levees was to accommodate the SPF, and
that the levees were actually constructed to contain the design discharge. It would be helpful to us if you
could include a set of the As-built plans for the levees. If you have any questions, please call me at
602-506-4528.

Thanks,

Richard InterScan_SafeStamp. t



City of Phoenix
STREET TRANSPORTATION DEPARTMENT

July 9,2002

Andrea L. Ryon, P.E., Director
Engineering Division
Michael Baker Jr., Inc.
3601 Eisenhower Avenue, Suite 600
Alexandria, Virginia 22304-6425

Dear Ms. Ryon:

RE: LETTER OF MAP REVISION FOR BUCHANAN WASH
CASE NUMBER 02-09-290

The City of Phoenix will adopt and enforce the modified regulatory floodway,
according to the Phoenix City Code, Article 1, Chapter 32B, Floodplains. A copy
of the stated regulation is included with this submittal. The City of Phoenix also
understands the responsibility and the liability for the inspections and to ensure
flow carrying capacities for the Buchanan Wash. Attached is a copy of the City of
Phoenix Policy and Procedure for Maintenance of Drainage Facilities. Also
attached is a copy of the City of Phoenix Floqdplain Ordinance. This submittal is
in accordance with 65.12 of the National Flood Insurance Program Regulations.

If you have any technical questions, please contact Mr. Hasan Mushtaq, Ph. D.,
P.E., C.F.M., City of Phoenix Floodplain Manager, 200 West Washington Street,
5th Floor, Phoenix, Arizona 85003, phone number 602-262-4960, fax number
602-262-7322.

Sincerely,

~
Hasan Mushtaq, Ph. D., P.E., C.F.M.
Floodplain Manager

HM/DW/aff/maintenance.doc

Attachments

200 West Washington Street. Fifth Floor· Phoenix, Arizona 85003-1611 • 602-262-6284 • FAX 602-495-2016
Recycled Paper



4.14
STREET.MAINTENANCE DiVISION

POLICY AND PRO,CEDURE
1 of 2

NUMBER

OT'l' OF PHOENIX

PURPOSE:

MAINTENANCE OF DRAINAGE FACILITIES

SUBJECT

12-02-92

ISSUE DATE

To insure all drainage facilities are maintained and kept clear
from objects that may impede the flow of storm runoff. /

POLICY:

All drainage facilities shall be inspected and cleaned on a
maintenance schedule.

PROC"l='DURE:

1. The street Maintenance Drainage Foreman shall visually
inspect each drainage facility in his/her section once a
month.

2. . The Drainage Foreman shall schedule the cleaning as
needed, but ho more than the established service levels,
unless it is determined that if allowed to exist could
become an obstruction tg drainage.

3. .The following is .:the established service levels.

a) Man-made Drainage Easements: I~spected and cleaned, if
needed, once a month.

b). Dedicated Natural Washes: Inspected monthly and cleaned
of debris twice annually.

c) Un-dedicated Natural Washes: Inspect twice annually and
notify adj~cent property owner to clean as needed. If
the property. owner does not remove the debris from the
wash, the Foreman shall advise the. area Street
Maintenance Field Inspector who shall follow through by
notifying NIH - Zoning Enforc~ment.

d) Man-made Detention Basins: Inspect monthly and clean as
needed.

e) storm Drainage Inlets:
needed.

InsDect monthly and clean as.

I
J



~\ s. M. P. 4.14
Maintenance
Page 2 of 2 '.

The Street. Maintenance section shall respond to any complaints
regarding the clogging of drainage facilities and correct the
problem within five daysofnotlfication. The above service levels
shall be followed for routine maintenance. Extenuating
circumstances may require deviation.

DTM:ve



Chapter 32B

FLOODPLAINS*

* Cross References: Engineering and Architectural Services Department, § 2-27; Development
Advisory Board, § 2-164 et seq.; building regulations, ch. 9; subdivisions, ch. 32; grading and drainage, ch.
32A.

State Law References: Floodplain management, A.R.S. § 48-3601 et seq.; municipal floodplain
management programs, A.R.S. § 48-3610.

Article I. General

Sec. 32B-I. Implementation.
Sec. 32B-2. Definitions.

Article II. Regulations
Sec. 32B-3. Maps.
Sec. 32B-4. Classification of floodplains.
Sec. 32B-S. Regulation.
Sec. 32B-6. Interim elevations.
Sec. 32B-7. Coordination in floodplain management.
Sec. 32B-8. Non-prohibited construction.
Sec. 32B-9. Reserved.
Sec. 32B-9.1. Manufactured homes.
Sec. 32B-9.2. Mechanical and utility equipment.
Sec. 32B-9.3. Federal and State permits.
Sec. 32B-9.4. Openings in enclosures below a structure's lowest floor.
Sec. 32B-IO. Sand and gravel operations.
Sec. 32B-ll. Variance provisions.
Sec. 32B-12. Appeals.
Sec. 32B-13. Structures in violation of regulations.
Sec. 32B-14. Diversion of water flow.

. Sec. 32B-15. Violation as separate offense.
Sec. 32B-16. Severability.
Sec. 32B-17. Floodplain plan review fees.

ARTICLE I.

GENERAL

Sec. 32B-1. Implementation.

To implement the regulation of the floodplain areas in the City of Phoenix, the
City Council is designated as the Floodplain Board and the City Engineer is designated as
the administrative agent for these regulations.
(Ord. No. G-2027, § 2)

Sec. 32B-2. Definitions.



Area ofshallow flooding means a designated zone in which the base flood depths
range from one to three feet; a clearly defined channel does not exist; the path of flooding
is unpredictable and indeterminate; and high velocity flow may be evident.

Area ofspecial flood hazard means the land within a floodplain which is subject
to inundation by the base flood.

Base flood means the flood having a one percent chance of being equalled or
exceeded in any given year, i.e., the one-hundred-year flood.

Development means any manmade change to improved or unimproved real estate,
including, but not limited to, buildings and other structures, utilities, pipelines, mining,
dredging, filling, grading, paving, or excavation located within the area of special flood
hazard.

Dwelling unit means any structure usable for residential purposes and which may
be located in a single- or multiple-dwelling building, which includes working, sleeping,
eating, cooking, recreation facilities, or a combination thereof, except a structure used
only for storage purposes.

Flood or floodwaters means a temporary overflow of water on land not normally
covered by water.

Flood boundary andfloodway maps (FBFM) means the official map for the
community on which the Federal Insurance Administration has delineated the area of
special flood hazard and the selected floodway.

Flood insurance rate maps (FIRM) means the official maps on which the Federal
Insurance Administration has delineated both the areas of special flood hazard and the
risk premium insurance rates applicable to the community.

Flood insurance study means the official report provided by the Federal Insurance
Administration that includes flood profiles, the flood boundary and floodway maps, and
the water surface elevations of the base flood.

Floodplain means the relatively flat area adjoining the channel of a watercourse,
or areas where drainage is or may be restricted by natural or manmade structures which
may have been or may be covered partially or wholly by floodwater from a base flood.

Floodplain Board or Board means the City Council acting as the "Floodplain
Board."

Floodway fringe area means that portion of the area of special flood hazard that is
not included in the selected floodway.



Lowest floor means the lowest floor of the lowest enclosed area (including
basement). An unfinished or flood resistant enclosure, usable solely for parking of
vehicles, building access or storage, in an area other than a basement area, is not
considered a building's lowest floor, provided that such enclosure is not built so as to
render the structure in violation of the applicable non-elevation design requirements of
this ordinance.

Manufactured home means a structure, transportable in one or more sections,
which is built on a permanent chassis and is designed for use with or without a permanent
foundation when connected to the required utilities. For floodplain management purposes
the term "manufactured home" also includes park trailers, travel trailers, and other similar
vehicles placed on a site for greater than one hundred eighty consecutive days. For
insurance purposes the term "manufactured home" does not include park trailers, travel
trailers, and other similar vehicles.

Manufactured home park or subdivision means a parcel (or contiguous parcels) of
land divided into two or more manufactured home lots for rent or sale.

Mean sea level means, for purposes of the National Flood Insurance Program, the
National Geodetic Vertical Datum (NGVD of 1929) or other datum, to which base flood
elevations shown on a community's flood insurance rate map are referenced.

Person means any individual or his agent, firm, partnership, association,
corporation, or any agent of the aforementioned groups, or a federal, State, County or
municipal government agency or political subdivision thereof.

Reasonable alteration or repair means any modification or improvement to
existing facilities in which the total cost does not exceed fifty percent of the real cash
value assessed at the commencement of construction. A reasonable alteration, however,
should not be construed to mean any improvement which would increase the flood hazard
to that property or the properties of surrounding homes.

Regulatory flood elevation means the elevation which is one foot above the "base
flood" elevation for a "watercourse" for which the "base flood" elevation has been
determined and shall be as determined by the criteria developed by the City Engineer for
all other watercourses.

Selected floodway means the limits, as determined by the City Engineer, where
the permitted encroachment in the floodplain will allow passage of the one-hundred-year
flood without increasing the flood heights more than one foot. Additional hydraulic
criteria such as maximum flow velocities of five feet per second at the limits of the
selected floodway, smooth transitions around developments, and equal conveyance
removal from each side will be used in computing the lines of the selected floodway.

Start ofconstruction includes substantial improvement, and means the date the



building pennit was issued, provided the actual start of construction, repair,
reconstruction, placement, or other improvement was within one hundred eighty days of
the pennit date. The actual start means either the first placement of pennanent
construction of a structure on a site, such as the pouring of slab or footings, the
installation of piles, the construction of columns, or any work beyond the state of
excavation; or the placement of a manufactured home on a foundation. Pennanent
construction does not include land preparation, such as clearing, grading and filling; nor
does it include the installation of streets and/or walkways; nor does it include excavation
for a basement, footings, piers, or foundations or the erection of temporary fonns; nor
does it include the installation on the property of accessory buildings, such as garages or
sheds not occupied as dwelling units or not part of the main structure.

Structure means a walled and roofed building or "manufactured home" that may
or may not be habitable, mayor may not be constructed on a pennanent foundation, and
was manmade.

Substantial improvement means any repair, reconstruction or improvement of a
structure, the cost of which equals or exceeds fifty percent of the market value of the
structure either before the improvement or if the structure was damaged and is being
restored, before the damage occurred. A substantial improvement will not be pennitted
nor should it be construed to mean any modification which will increase flood hazard
risk.

Violation means the failure of a structure or other development to be fully
compliant with the community's floodplain management regulations. A structure or other
development without the elevation certificate, other certifications, or other evidence of
compliance required by this chapter is presumed to be in violation until such time as that
documentation is provided. .

Watercourse means any lake, river, creek, stream, wash, arroyo, channel, or other
body of water having banks and bed through which waters flow at least periodically. The
term may include specifically designated areas in which flood damage may occur.
(Ord. No. G-2027, § 2; Ord. No. G-3092, § 2)

Cross References: Defmitions and rules of construction generally, § 1-2.

ARTICLE II.

REGULATIONS

Sec. 32B-3. Maps.

The areas of special flood hazard and the selected floodway for designated
floodplains are shown on the current maps labeled "FIRM" and "Floodway," or as they
may subsequently be amended, on file with the City Engineer, which maps are
incorporated herein by reference. The maps are consistent with the criteria established by



the Arizona Department of Water Resources and Federal Emergency Management
Agency. New or additional engineering data may be considered for re-evaluation of
floodplain and floodway delineations if circumstances indicate such action is in the
public interest. Any such scientific or technical data will be submitted to the office of the
City Engineer for review and conformance with established policy.
(Ord. No. G-2027, § 2; Ord. No. G-2641, § 1; Ord. No. G-3092, § 3)

Sec. 32B-4. Classification of floodplains.

To encourage the safe and orderly development of floodplain land, the Board
recognizes that the floodplains consist of two distinct areas: the floodway fringe area
having lower water velocities and shallower depths of flow and, the selected floodway
which contains greater flow depths and damaging velocities. The Board also recognizes
that encroachment into the floodway fringe area will not substantially increase the flood
hazard to adjoining properties. It is also recognized that development and construction
within the selected floodway will require higher standards of engineering and
construction than development within the floodway fringe area in order to insure that
there is no substantial hazard to such development or construction and that it does not
create a substantial hazard to other property within the floodplain.
(Ord. No. G-2027, § 2)

Sec. 32B-S. Regulation.

In order to promote the public health, safety and general welfare, the Floodplain
Board will enforce the following regulations:

1. No person may either obstruct, divert, or reduce the capacity within the
area of special flood hazard by constructing any development or altering
the width or course of said floodways except as provided in these
regulations.

2. Construction and development may occur within the floodway fringe and
the areas of shallow flooding provided that the City Engineer review and
approve all such requests for building permits prior to issuance by the
Building Official. The City Engineer will ascertain that the proposed
construction will incorporate appropriate floodproofing measures to the
"regulatory flood elevation," or that the "lowest floor" is above the
"regulatory flood elevation." A "dwelling unit" shall be so constructed so
as to place the "lowest floor" elevation of the "dwelling unit" above the
"regulatory flood elevation." Appropriate floodproofing measures may
include, but not be limited to: providing access during flood events,
maintaining electrical, water, and sewer services, designing foundations
and structures to withstand hydraulic loadings expected during the base
flood and designing windows, doorways and other openings located below
the level ofthe base flood to prevent the entrance of floodwaters. Any



applicant for a building permit has the burden of furnishing the
Development Services Director satisfactory evidence to enable him to
either determine that the applicant's property does not fall within the area
of special flood hazard or that there is no substantial hazard, either to the
proposed development or to the property.

3. Construction and development may be permitted within the selected
floodway subject to review and approval by the City Engineer, on an
individual permit basis; however, no development in the selected
floodway will be allowed which will increase the water surface elevation
of the base flood.

4. These regulations do not affect the existing use of property in the areas of
special flood hazard or the right to the continuation of that use, nor do
they affect the reasonable repair or alteration of property for the purpose
for which such property was lawfully used on February 12, 1974.

5. Any substantial improvements to existing structures must conform to the
requirements of this chapter.

6. New developments which provide on-site waste disposal systems must
locate them outside the boundary of the base flood.

7. Within one hundred twenty days after completion of any flood control
project, the areas of special flood hazard and the selected floodway in the
area benefited by such works will be redefined.

8. Any new building or development located or maintained within the area of
special flood hazard must have prior written authorization from the City
Engineer, except as specified in 32B-8 and 32B-I0 of these regulations.

9. The owner must have a registered professional engineer, or registered land
surveyor, certify to the Development Services Director the actual
elevation of the minimum finished floor of any new or substantially
improved structure located within the area of special flood hazard. A
record of these certifications shall be maintained with the Development
Services Director. In addition, where a nonresidential structure is intended
to be made watertight lJelow the base flood level, a registered professional
engineer or registered architect shall develop and/or review structural
design, specifications, and plans for the construction, and shall certify that
the design and methods of construction are in accordance with accepted
standards of practice for meeting the applicable provisions of this section.
A record of such certification which includes the specific elevation (in
relation to mean sea level) to which such structures are floodproofed shall
be maintained with the Development Services Director.



10. The City Engineer and the Development Services Director will obtain and
maintain for public inspection, all records pertaining to the provisions of
this ordinance.

11. No development shall increase the one-hundred-year twenty-four-hour
peak or the one-hundred-year two-hour peak whichever is higher. Nor
shall the time of the peak change or the total runoff exceed the
pre-development total runoff.

12. In areas of special flood hazard without a selected floodway or its flood
insurance rate map (FIRM) [or] flood insurance flood boundary and
floodway maps (FBFM): No new flood boundary and floodway maps,
construction, substantial improvements, or other development (including
fill) shall be permitted unless it is demonstrated that the cumulative effect
of the proposed developments, when combined with all other existing and
proposed developments will not increase the water surface elevation of the
base flood more than one foot at a point within the community.

(Ord. No. G-2027, § 2; Ord. No. G-3092, § 4; Ord. No. G-3313, § 1)

Sec. 32B-6. Interim elevations.

When base flood elevations and delineations are not available due to recent
annexation or other causes, the City Engineer may obtain, review, and reasonably utilize
any base flood elevation data available from a federal, State, County or other political
subdivision for the purpose of securing a base flood determination, until such time as the
Federal Emergency Management Agency has published the final FIRM (flood insurance
rate maps) and FBFW (flood boundary and floodway maps).
(Ord. No. G-2027, § 2; Ord. No. G-3313, § 1)

Sec. 32B-7. Coordination in floodplain management.

The Floodplain Board may adopt other regulations which provide for
coordination with all other interested and affected political subdivisions and State
agencies and may enter into agreements for cooperative regulations, planning, designs,
and construction. The Development Services Director shall advise the Flood Control
District of Maricopa County and any other adjacent jurisdiction having responsibility for
floodplain management, in writing, and provide a copy of any development plan of all
applications for floodplain use permits or variances to develop land in a floodplain or
floodway within one mile of the boundary between the City's area ofjurisdiction and the
area ofjurisdiction of the District. The Development Services Director shall also advise
the District and any adjacent jurisdiction having responsibility for floodplain
management in writing and provide a copy of any development plan of any major
development proposed within a floodplain or floodway which could affect floodplains,
floodways or watercourses outside the City's area ofjurisdiction. Written notice and a
copy of the plan of development shall be sent to any adj acent jurisdiction no later than



three working days after having been received.
COrd. No. G-2027, § 2; Ord. No. G-3092, § 5; Ord. No. G-3313, § 1)

Sec. 32B-8. Non-prohibited construction.

Written authorization shall not be required nor shall the Floodplain Board
prohibit:

1. The construction of bridges, culverts, dikes, and other structures necessary
to the construction of public highways, roads, and streets intersecting or
crossing a watercourse.

2. The construction of storage dams for watering livestock or wildlife
structures on banks of a creek, stream, river, wash, arroyo or other
watercourses to prevent erosion of or damage to adjoining land, or dams
for the conservation of floodwaters as permitted by A.R.S. tit. 45, ch. 3.1
CA.R.S. § 45-801.01 et seq.).

3. Construction of tailing dams and waste disposal areas for use in
connection with mining and metallurgical operations.

COrd. No. G-2027, § 2)

Sec. 32B-9. Reserved.
Editors Note: Section 32B-9 was repealed; see Ord. No. G-3092, § 6.

Sec. 32B-9.1. Manufactured homes.

Any manufactured homes to be placed within the area of special flood hazard
shall be installed using methods and practices which minimize flood damage. For the
purposes of this requirement, manufactured homes must be elevated so that the bottom of
the structural frame or the lowest point of any attached appliances, whichever is lower, is
at or above the regulatory flood elevation and anchored to resist flotation, collapse, or
lateral movement. Methods of anchoring may include, but are not limited to, use of
over-the-top or frame ties to ground anchors. This requirement is in addition to applicable
State requirements.
COrd. No. G-3092, § 6)

Sec. 32B-9.2. Mechanical and utility equipment.

Electrical, heating, ventilation, plumbing, and air conditioning equipment and
other service facilities shall be designed and/or located so as to prevent water from
entering or accumulating within the components during conditions of flooding.
COrd. No. G-3092, § 6)

Sec. 32B-9.3. Federal and State permits.



All development located within an area of special flood hazard shall obtain all
pennits required by State and federal law, specifically that required by section 404 of the
Federal Water Pollution Control Amendments of 1972.
(Ord. No. G-3092, § 6)

Sec. 32B-9.4. Openings in enclosures below a structure's lowest floor.

For all new construction and substantial improvements, fully enclosed areas
below the lowest floor that are subject to flooding shall be designed to automatically
equalize hydrostatic flood forces on exterior walls by allowing for the entry and exit of
floodwaters. Designs for meeting this requirement must either be certified by a registered
professional engineer or architect or must meet or exceed the following minimum
criteria:

A minimum of two openings having a total net area ofnot less than one square
inch for every square foot of enclosed area subject to flooding shall be provided. The
bottom of all openings shall be no higher than one foot above grade. Openings may be
equipped with screens, iouvers, or other coverings or devices provided that they pennit

. the automatic entry and exit of floodwaters.
(Ord. No. G-3092, § 6)

Sec. 32B-IO. Sand and gravel operations.

Sand and gravel operations are allowed within the floodplain subject to the
following conditions:

1. Within the selected floodway, sand and gravel operations may be
conducted without pennit provided that:

(a) The operations are restricted to [the] extraction of sand and gravel
for commercial purposes; and

(b) Excavations are not so located nor of such depth as to present a
hazard to other development, including, but not limited to, roads,
bridges, culverts, and utilities.

2. No stockpiling, within the selected floodway, of material or tailings that
may obstruct, divert, or retard the flow of floodwaters will be pennitted
except as reviewed and approved by the City Engineer, on an individual
pennit basis.

3. Stockpiling of sand and gravel products within the floodway fringe area
may be done without pennit provided that the operator furnishes the City
Engineer satisfactory evidence that such stockpiling is within the
floodway fringe area rather than in the selected floodway.



4. Excavations for sand and gravel for commercial purposes within the
floodway fringe area which exceed the definitions contained in section
32A-6, paragraph (b)(1) [sic] (Grading and Drainage) of the City Code
will be permitted subject to review and approval by the City Engineer, on
an individual permit basis.

(Ord. No. G-2027, § 2)

Sec. 32B-ll. Variance provisions.

A. The City Engineer may authorize variances from the terms ofthis chapter
when a literal enforcement of any provisions of this ordinance would result in an
unnecessary property hardship and when evidence is presented demonstrating to the
satisfaction of the City Engineer that all of the following conditions are fulfilled:

1. That special conditions and circumstances exist which are peculiar to the
land or structure involved and which are not applicable to other lands or
structures within the same general area such as a new structure to be
erected on a lot of one-half acre or less, contiguous to and surrounded by
lots with existing structures built below the level ofthe base flood; and

2. That the alleged hardships caused by literal interpretation of the provisions
of this chapter are property hardships which include more than personal
inconvenience and financial hardships, and do not result from the action of
the owner or the applicant; and

3. That the variances will not be detrimental to persons residing or working
in the vicinity and to adjacent property, to the neighborhood and to the
public welfare in general; and

4. That the variance is the minimum variance that will make possible the
reasonable use of the land or structure; and

5. That appropriate and specific conditions have been stipulated by the City
Engineer in connection with the variances as may be deemed necessary in
order to fully carry out the intent of the Floodplain Ordinance. The
stipulation may include, among other things, a requirement that the
applicant insert a note on any future deed or other conveyance of the
property stating that the property is located in a floodprone area. The
notice will include the number of feet that the lowest non-floodproofed
floor of the proposed structure is below the base flood level and a
statement that the actuarial flood insurance rates increase as the first floor
elevation decreases. A violation of any condition shall be considered a
violation of the Floodplain Ordinance and such violation shall render the
variance null and void; and



6. That the burden of proof in all matters heard by the City Engineer shall
rest with the applicant. The granting of a variance is a matter of grace,
resting on the discretion of the City Engineer, and a refusal is not a denial
of a right, conditional or otherwise.

B. A variance will be issued for the reconstruction, rehabilitation, or
restoration of all structures listed on the National or State Register ofHistoric Places or
the State inventory of historic places, without regard to conflicting procedures and
provisions set forth in this section.
(Ord. No. G-2027, § 2)

Sec. 32B-12. Appeals.

Appeals from decisions of the City Engineer in application of these regulations
may be taken to the Development Advisory Board acting as the Floodplain Appeal
Board. Any person aggrieved by a decision of the Floodplain Appeal Board may bring
special action in a court of competent jurisdiction. The Floodplain Appeal Board, when
reviewing an appeal from a decision of the City Engineer, shall follow the rules and
standards set forth in this ordinance.
(Ord. No. G-2027, § 2; Ord. No. G-3313, § 1; Ord. No. G-4176, § 13, passed 5-19-1999,
eff. 6-18-1999)

Sec. 32B-13. Structures in violation of regulations.

Except as provided in paragraphs 32B-8 and 32B-1 0, all new development
located or maintained within any area of special flood hazard in violation of the
regulations ofthis chapter and without written authorization from the Floodplain Board
or the City Engineer as administrative agent of the Floodplain Board is hereby declared
to be a public nuisance per se and may be abated, prevented or restrained by action of the
City.
(Ord. No. G-2027, § 2)

Sec. 32B-14. Diversion of water flow.

A. It is unlawful for any person to divert, retard, or obstruct any watercourse
in the City of Phoenix whenever such action creates a hazard to life or property without
securing the written authorization required by the preceding regulations.

B. Any person violating the provisions of this section shall be guilty of a
misdemeanor.
(Ord. No. G-2027, § 2)

Sec. 32B-15. Violation as separate offense.

Each day of violation of these regulations shall constitute a separate offense.



(Ord. No. G-2027, § 2)

Sec. 32B-16. Severability.

If any provision of this ordinance is held invalid, such invalidity shall not affect
other provisions which can be given effect without the invalid provision, and to this end
the provisions of this ordinance are declared to be severable.
(Ord. No. G-2027, § 2)

Sec. 32B-17. Floodplain plan review fees.

The Development Services Director shall collect the fees set forth in this section
before providing floodplain plan review services:

FLOODPLAIN PLAN REVIEW
FEE SCHEDULE

Effective September 1, 1987

1. Generated through grading and drainage review:

$240.00/plan sheet for office review.

$170.00/plan sheet for third review and each thereafter.

$240.00/plan sheet for revisions to approved plans.

$125.00/plan sheet for updates to approved plans.

2. Generated through building safety check:

$17.00/form, finished floor requirement. (Form 126-225D Rev.)

$240.00/plan sheet for office review.
(Ord. No. G-2217, § 1; Ord. No. G-2226, § 2; Ord. No. G-2512, § 1; Ord. No. G-2629, §
1; Ord. No. G-2787, § 1; Ord. No. G-3011, § 1; Ord. No. G-3127, § 3)

Cross References: Development Services Department fee schedule, app. A.2.



CERTIFIED MAIL

April 1, 2002

Mr. Ken Pierce
27602 North 31 st Avenue
Phoenix, AZ. 85027

City of Phoenix
STREET TRANSPORTATION DEPARTMENT

SUBJECT: NOTIFICATION OF FLOOD STUDY RESULTS

PARCEL NO: 205-05-006Z

Dear Mr. Pierce:

The City of Phoenix, under the authority of the National Flood Insurance Act of 1968 (P.F. 90
2448), as amended and the Flood Protection Act of 1973 (P.L. 93-234), has contracted with
IT/EMCON to restudy the floodplain delineation of Skunk Creek/Buchanan Wash. The study
boundary extends from 2700 ft. downstream of Pinnacle Peak Road to Interstate 1-17 following
Skunk Creek Wash, and from the confluence of Skunk Creek to Central Arizona Project (CAP)
following Buchanan Wash. Additionally, Richmond American Homes has retained a separate
consultant to study the effects of the proposed Riordan Ranch Development on Buchanan Wash,
during the 100-year storm. Riordan Ranch is a proposed 160.0 gross acre, single-family
residential development located south of Pinnacle Vista Drive and west of 35th Avenue. The
project site is located in a portion of the south half of Section 34, Township 5 North, Range 2 East
of the Gila and Salt River Base and Meridian, in the City of Phoenix, Maricopa County, Arizona.

The purpose of the City of Phoenix study is to determine flood related hazard zones and
delineate areas that may be subject to inundation during a 100-year storm. The study and
resulting maps will be used for floodplain management purposes and submitted to the Federal
Emergency Management Agency (FEMA) for flood insurance information and revision of Flood
Insurance Rate Maps. The current FEMA flood hazard zones are based on a floodplain study
that was conducted in November 1987. There has not been an update of the floodplain/floodway
boundary since that time. Both of the studies mentioned above more accurately model the
existing conditions of Buchanan Wash, and include the analysis of a 4-barrel box culvert/wash
crossing, located between 3ih Avenue and 39th Avenue on Pinnacle Vista Drive. The effect that
the existing box culvert has on the base flood elevation and flood hazard zones was not analyzed
in the 1987 study and is not shown on the current FEMA flood hazard maps. The results of both
the new studies for the City of Phoenix and Richmond American Homes show that the base flood
elevation upstream of the culvert, at Pinnacle Vista Drive, is 1.0' higher than the current Flood
Insurance Study from 1987. The increase in the water surface elevation diminishes at a distance
of approximately 450.0' following the Buchanan Wash. The change in the base flood elevation
poses no significant concerns since there is only minimal increase in the floodplain boundaries.

If you have any questions regarding this study please contact Mr. Hasan Mushtaq, Ph. D., P.E.,
C.F.M., of the City of Phoenix at (602) 262-4960.

Sincerely,

~
Hasan Mushtaq, Ph. D., P.E., C.F.M.
Floodplain Manager

HM/aff/notification.doc

200 West Washington Street, Fifth Floor· Phoenix, Arizona 85003-1611 .602-262-6284· FAX 602-495-2016
Recycled Paper



CERTIFIED MAIL

April 1,2002

Mr. & Mrs. David A. Williams
24420 North 40th Lane
Glendale, AZ. 85310

City of Phoenix
STREET TRANSPORTATION DEPARTMENT

SUBJECT: NOTIFICATION OF FLOOD STUDY RESULTS

PARCEL NO: 205-05-017

Dear Mr. & Mrs. Williams:

The City of Phoenix, under the authority of the National Flood Insurance Act of 1968 (P.F. 90
2448), as amended and the Flood Protection Act of 1973 (P.L. 93-234), has contracted with
IT/EMCON to restudy the floodplain delineation of Skunk Creek/Buchanan Wash. The study
boundary extends from 2700 ft. downstream of Pinnacle Peak Road to Interstate 1-17 following
Skunk Creek Wash, and from the confluence of Skunk Creek to Central Arizona Project (CAP)
following Buchanan Wash. Additionally, Richmond American Homes has retained a separate
consultant to study the effects of the proposed Riordan Ranch Development on Buchanan Wash,
during the 1OO-year storm. Riordan Ranch is a proposed 160.0 gross acre, single-family
residential development located south of Pinnacle Vista Drive and west of 35th Avenue. The
project site is located in a portion of the south half of Section 34, Township 5 North, Range 2 East
of the Gila and Salt River Base and Meridian, in the City of Phoenix, Maricopa County, Arizona.

The purpose of the City of Phoenix study is to determine flood related hazard zones and
delineate areas that may be subject to inundation during a 1OO-year storm. The study and
resulting maps will be used for floodplain management purposes and submitted to the Federal
Emergency Management Agency (FEMA) for flood insurance information and revision of Flood
Insurance Rate Maps. The current FEMA flood hazard zones are based on a floodplain study
that was conducted in November 1987. There has not been an update of the floodplain/floodway
boundary since that time. Both of the studies mentioned above more accurately model the
existing conditions of Buchanan Wash, and include the analysis of a 4-barrel box culvert/wash
crossing, located between 3ih Avenue and 39th Avenue on Pinnacle Vista Drive. The effect that
the existing box culvert has on the base flood elevation and flood hazard zones was not analyzed
in the 1987 study and is not shown on the current FEMA flood hazard maps. The results of both
the new studies for the City of Phoenix and Richmond American Homes show that the base flood
elevation upstream of the culvert, at Pinnacle Vista Drive, is 1.0' higher than the current Flood
Insurance Study from 1987. The increase in the water surface elevation diminishes at a distance
of approximately 450.0' following the Buchanan Wash. The change in the base flood elevation
poses no significant concerns since there is only minimal increase in the floodplain boundaries.

If you have any questions regarding this study please contact Mr. Hasan Mushtaq, Ph. D., P.E.,
C.F.M., of the City of Phoenix at (602) 262-4960.

Sincerely,

-~----'/~

Hasan Mushtaq, Ph. D., P.E., C.F.M.
Floodplain Manager

HM/aff/notification.doc

200 West Washington Street, Fifth Floor· Phoenix, Arizona 85003-1611 .602-262-6284· FAX 602-495-2016
Recycled Paper -



CERTIFIED MAIL

April 1, 2002

Mr. Carl G. Clovis
Ms. Nicole M. Broadwater
3420 East Laurel Lane
Phoenix, AZ. 85028

City of Phoenix
STREET TRANSPORTATION DEPARTMENT

SUBJECT: NOTIFICATION OF FLOOD STUDY RESULTS

PARCEL NO: 205-05-021

Dear Mr. Clovis & Ms. Broadwater:

The City of Phoenix, under the authority of the National Flood Insurance Act of 1968 (P.F. 90
2448), as amended and the Flood Protection Act of 1973 (P.L. 93-234), has contracted with
IT/EMCON to restudy the floodplain delineation of Skunk Creek/Buchanan Wash. The study
boundary extends from 2700 ft. downstream of Pinnacle Peak Road to Interstate 1-17 following
Skunk Creek Wash, and from the confluence of Skunk Creek to Central Arizona Project (CAP)
following Buchanan Wash. Additionally, Richmond American Homes has retained a separate
consultant to study the effects of the proposed Riordan Ranch Development on Buchanan Wash,
during the 1OO-year storm. Riordan Ranch is a proposed 160.0 gross acre, single-family
residential development located south of Pinnacle Vista Drive and west of 35th Avenue. The
project site is located in a portion of the south half of Section 34, Township 5 North, Range 2 East
of the Gila and Salt River Base and Meridian, in the City of Phoenix, Maricopa County, Arizona.

The purpose of the City of Phoenix study is to determine flood related hazard zones and
delineate areas that may be subject to inundation during a 1OO-year storm. The study and
resulting maps will be used for floodplain management purposes and submitted to the Federal
Emergency Management Agency (FEMA) for flood insurance information and revision of Flood
Insurance Rate Maps. The current FEMA flood hazard zones are based on a floodplain study
that was conducted in November 1987. There has not been an update of the floodplain/floodway
boundary since that time. Both of the studies mentioned above more accurately model the
existing conditions of Buchanan Wash, and include the analysis of a 4-barrel box culvert/wash
crossing, located between 3ih Avenue and 39th Avenue on Pinnacle Vista Drive. The effect that
the existing box culvert has on the base flood elevation and flood hazard zones was not analyzed
in the 1987 study and is not shown on the current FEMA flood hazard maps. The results of both
the new studies for the City of Phoenix and Richmond American Homes show that the base flood
elevation upstream of the culvert, at Pinnacle Vista Drive, is 1.0' higher than the current Flood
Insurance Study from 1987. The increase in the water surface elevation diminishes at a distance
of approximately 450.0' following the Buchanan Wash. The change in the base flood elevation
poses no significant concerns since there is only minimal increase in the floodplain boundaries.

If you have any questions regarding this study please contact Mr. Hasan Mushtaq, Ph. D., P.E.,
C.F.M., of the City of Phoenix at (602) 262-4960.

Hasan Mushtaq, Ph. D., P.E., C.F.M.
Floodplain Manager

HM/aff/notification.doc

200 West Washington Street, Fifth Floor· Phoenix, Arizona 85003-1611 • 602-262-6284 • FAX 602-495-2016
Recycled Paper
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SKUNK CREEK LANDFILL PLAN MODIFICATION AND UPDATE
CONTRACT NO. SA·930222

CHANGE ORDER REQUEST

I. INtRODUCTION

The City of Phoenix has requested that Tetra Tech/Simons, Li & Associates, Inc. (TI/SLA) prepare
the following scopes of work and cost proposals for additional work under the above contract. The
additional work includes: 1) adding two reaches of the Skunk Creek channel to the Letter of Map

.Revision (LOMR) request being prepared under the current scope; and 2) preparing a separate
LOMR request for Buchanan Wash. .

The additional reaches of Skunk Creek include approximately 2700 feet of channel from the
confluence with Buchanan Wash, upstream to Interstate Highway 17, and approximately 2700 feet
channel from Pinnacle Peak Road, downstream to the Adobe Dam reservoir. These reaches.·
include the existing Corps of Engineers' levee system and additional channelization of Skunk
Creek, respectively. .

.,

The separate LOMRfor Buchanan Wash extends from its confluence with Skunk Creek,
approximately 9800 feet (1.85 mi.) upstream to the Central Arizona Project (CAP) Canal, and
includes the existing Skunk Creek Landfill levee and the Kaufman & Broad, Hillcrest Subdivision,
which is about to be constructed.

It is understood that the existing FIS hydrology for Skunk Creek and Buchanan Wash will be used
. to prepare the LOMR requests. It is also understood that the topographic mapping, survey control,
field survey information, and' the levee stability analyses, required to prepare the
floodplainlfloodway deli'"!eations and the LOMR requests, will be provided to TI/SLA. As a
minimum, the topographic mapping prepared for this additional work should extend 200 feet
beyond the lateral limits of FEMA's currently effective floodplain boundaries.

Since the LOMR requests will be prepared as two independent documents, the tasks required to
accomplish the work and the fee proposals are presented separately below.

II.· SKUNK CREEK LOMR EXTENSION

Description of Services.

Task 1: Coordination

This' task includes attending meetings, conducting telephone conferences, and preparing
correspondence on behalf of the City to the Flood Control District of Maricopa County, the Federal
Emergency Management Agency (FEMA), and their Technical Evaluation Consultant (Michael
Baker, Jr., Inc.), as required, to gain approval of the Letterof Map Revision (LOMR) request. This
task also includes responding to general review comments from the City and FEMA, or their
consultant, regarding the LOMR analyses, mapping, and documentation.

Task 2: Data Collection and Review

This task includes the collection and detailed review of data required to prepare the LOMR request.
This data: will include the as-built plans for the levee designed and constructed by the US Army



Change Order Request 2 December 13, 1999

Corps of Engineers, upstream of the landfill levees; the Corps levee design report, the sediment
transport/scour analyses, and any interior drainage analysis; and the Corps levee stability analyses
or certification of stability. Available compaction certificates from the Corps levee construction will
also be sought. As-built plans will also be collected, along with the design report information, for
the existing channelization downstream of Pinnacle Peak Road. This task also includes a site visit
to verify existing conditions and documentfield conditions with photographs for model development
and LOMR support. .

Task 3: Extend Existing Conditions Model

Using the topographic mapping provided, the existing conditions HEC-2 model for the landfill reach
will be extended, upstream of the Buchanan Wash confluence to Interstate Highway 17, and
downstream of the Pinnacle Peak Road to the Adobe Dam reservoir. This model will define the
hydraUlic impacts of the Corps' levee system and the channelization downstream of Pinnacle Peak
Road. The water-surface elevations resulting from this model will be compared to the effective
100-year flood profile to quantify the impact of the Corps' 'levee system and the channelization·
downstream of Pinnacle Peak Road on the effective floodplainlfloodway upstream,downstream,
and within the extension limits. This model win also be used to demonstrate to FEMA that the
required amount of freeboard is provided by the eXisting Corps levee system. ..

Task 4: Prepare Split-flow Model

Due to the channelization and construction of the Pinnacle Peak Road Bridge over Skunk Creek,
a split-flow condition occurs east of the bridge during the 1OO-year event. The split-flow overtops
Pinnacle Peak Road and re-enters the channel at some point downstream. A separate HEC-2
model· will be developed, using both available mapping and the new mapping provided, to define
the path, water-surface profile, floodplain limit of the split flow.

TaskS: Extend Revised FloodplainiFloodway Mapping

Using the topographic mapping provided, the revised floodplainlfloodway mapping and 100-year
" flood profile will be extended to include the existing· Corps--levee system and the channelization .

downstream of Pinnacle Peak Road. The mapping and profile win identify the resulting 100-year
water-surface elevations upstream, downstream, and within the extended project areas, as required
~.~~ . .

Task 6: Revise LOMR Request Documentation

The LOMR request document being prepared for Skunk Creek, in accordance with Arizona
Department of Water Resources State Standards Attachment 1-97, will be revised to include the
Corps levee system upstream and the channelization downstream of the current project limits. The
text, drawings, exhibits, tables, and ,documentation in the Technical Data Notebook (TON) will be
modified to summarize the hydraulic impacts of the existing levee system and channelization. The
FEMA forms will be modified accordingly. One (1) draft copy of the TON, including modifications,
the appropriate input/output computer files, and the revised floodplain/floodway mapping, will be
submitted to the City of Phoenix for review and approvaL Three (3) copies of the final TON will be
sUbmitted to the City. The City of Phoenix will submit the final TON to FEMA, as required, and be
responsi~le for all fees required by the reviewing agencies.
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III. BUCHANAN WASH LOMR

Description of Services

Task 1:· Coordination

This task includes attending meetings, conducting telephone conferences, and prepaiing
correspondence on behalf of the City to the Flood Control District of Maricopa County, the Federal
Emergency Management Agency (FEMA), and their Technical Evaluation Consultant (Michael
Baker, Jr., Inc.), as required, to gain approval of the Letter of Map Revision (LOMR) request. This·
task also includes responding to general review comments from the City and FEMA, or their
consultant, regarding the LOMR analyses, mapping, and documentation.

It is not uncommon for FEMA or tneir consultant to request additional support or specific changes
during the LOMR application review process. Because it is difficult to estimate the time and effort

.that may be required to address such requests; a $2500 allowance is proposed to cover this
potential item of work.·· . .

Task 2: Data Collection and Review

Using the topographic mapping provided, an existing conditions model will be developed for
Buchanan Wash from the Skunk Creek confluence to the CAP Canal. This model will define the
hydraulics of the Skunk Creek levee system and the encroachments made withIn the Kaufman &
Broad, Hillcrest Subdivision. The water-surface elevations resulting from this model will be
compareq to the effective 1GO-year flood profile to quantify the impact of the levee and subdivision
construction on the effective floodplain/floodway upstream, downstream, and within the project

Prepare Existing Conditions ModelTask 4:

This task includes the collection and detailed review of data required to prepare the LOMR request.
This data will include, but not be limited. to, the following information: the effective Flood Insurance
Study (FIS) floodplain/floodwaywork maps (both.hard copy and digital); the effective water-surface
profile computer model input and output files (both digital and hard co y); the effective Flood
Insurance Rate Maps (FIRM maps); and the effective Floodway Maps. In addition, the as-built
grading plans for the Kaufman & Broad, Hillcrest Subdivision and the as-built Skunk Creek levee
plans and the levee design report containing the sediment transRo .scour analyses and any interior5t
drainage ana.lysis will be required as LOMR request support Available compaction certificates
from the levee construction will also besought. This task also includes a site visit to verify existing
conditions and docum(3nt field conditions with photographs for model development and LOMR J.
suppo.rt. . ... . . .. IfX I t
.. . I. )/C

: Task 3: DuplitateEffective Model SlIll)!. 4Q/
~ ) ;c!'

. I~tu· L-(""
This task demonstrates to FEMA that the appropriate computer program and version is being used '} r ) hv

to quantify the impacts of the Skunk.Creek levee/channelization system and the Kaufman & Broad r;-i-IAlS
development on the effective floodplain and floodway. The effective water-surface profile model 3\ I v - ..-1--.
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areas. Thi~ model will also be used to demonstrate to FEMA that the required amount of freeboard
'is provided by the existing levee system.

Task 5: Prepare FloodplainlFloodway Mapping .

Using the topographic mapping provided, the floodplain/floodway boundaries and the 100-year
flood profile will be revised from the confluence with Skunk Creek to the CAP Canal - a distance
of approximately 1.85 miles. The revised mapping will reflect the updated topography, the existing
Skunk Creek levee system, and the encroachments made within the Kaufman & Broad, Hillcrest
Subdivision. The revised floodplainlfloodway mapping and profile will identify the resulting 1aO-year
water-surface elevations upstream, downstream, and within the project areas, as required by
FEMA.

Task 6: Prepare LOMR Request Documentation

A LOMR request document will be prepared in accordance with Arizona Department of Water'
Resources State Standards Attachment 1-97. The document will include a Technical Oata
Notebook (TON) which contains the text, drawings, exhibits, and tables required by FEMA to
summarize the hydraulic impacts of the existing Skunk Creek levee system and the Kaufman &
Broad, Hillcrest Subdivision. The appropriate FEMA forms will be completed. These will include:
"Revision Requestor and Community Official Form" (Form 1); "Certification by Registered
Professional Engineer Form" (Form 2); "Riverine and Hydraulic Analysis Form" (Form 4);
"Riverine/Coastal Mapping Form~ (Form 5); "Channelization Form" (Form 6); and "Levee/Aoodwall
System Analyses Form" (Form 8). One (1) draft copy of the TON, including the appropriate
inpU1loutput computer files and the revised floodplain/floodway mapping, will be submitted to the
City of Phoenix for review and approval. Three (3) copies of the final TON will be submitted to the
City. The City of Phoenix will submit the final TON to FEMA, as required, and be responsible for
all fees required by the reviewing agencies.

"





APPENDIXC: SURVEY FIELD NOTES

C.l Survey Field Notes for Aerial Mapping Control
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IvlAIERLE ,I c.
On Arucirl<l CtTi"fJOtnlioll

MEMO
Phone - 602-244-9662 Fax - 602-244-9472 E-Mail - jspring@m-m.net

DATE: 10/16/01

TO: Bart B.

FROM: Jim Spring

SUBJECT: Survey Records

Fax #--

Bart:
Please find attached the survey notes for the work preformed on the Buchanan Wash
Survey. All work was preformed by gps/rtk, control was tied to work that we have done
on the Skunk Creek landfill project. Ties were made to monuments that you had
requested put the data is related to Skunk Creek and not to any control established by
the flood control.
If we can be of any more assistance or if you need further data please let me know.

Jim Spring, PLS
Vice President Survey Operations



4,990864.3251000000,437624.8002000000,1460.0733000000,BC N.END
5,990262.5448000000,434909.2826000000,1457.1700000000,N.W.BC ON SLOPE
7,985602.7321000000,437466.6993000000,1431.0800000000,REBAR
12,987133.9124000000,437558.8682000000,1434.8000000000,S.E.REBAR
13,987478.8550000000,436582.9716000000,0.0000000000,8.W.REBAR
14,982979.9902000000,437706.0183000000,1417.0209000000,#403 SE CELL#4
15,985457.1706994390,438002.9708334709,1428.4494359907,BASE PT
16,986915.8156000000,433818.2120000000,1422.5494000000,BCHH@35THAVE&HV
17,986857.9674000000,434500.0558000000,1426.8409000000,USGS@HV RD
18,990163.1327000000,436760.3466000000,1452.2653000000,BC MID N.CELL 6
19,990499.6897099989,436364.3694815729,1460.8371546525,CP N.E.#5 ON BNK
20,988630.7600000000,437560.9200000000,O.0000000000,N.E. APROX LINER
21,988583.7600000000,436482.4200000000,O.0000000000,N.W. APROX LINER
22,988601.0200000000,436495.2100000000,O.0000000000,N.W. APROX LINER
23,988651.7000000000,437557.0500000000,O.0000000000,N.E. APROX LINER
24,996409.2041465666,429975.3332079704,1499.7617168128,BLM CAP #42 ROW

j 30,976347.2064070209,436522.9700255044,1376.2725129279,BCHH 31&DV
31,981636.3115299502,433844.6579526350,1392.1168580913,BCHH 35&PINPEAK

,32,981614.7778394422,431194.0284818947,1388.7018832242,BC 36&PINPEAK
/33,986867.3903274266,437824.4391353563,1435.2132477433,BC ROW 29&HV
34,987399.6188735596,436071.9177839420,1438.9104500260,PK W.LEVY/800'N.
35,991520.4226028543,434056.2051023529,1555.0819500878,PT#712
36,992865.4896211622,434055.9565264719,1465.0811127515,MMI FP#1002
37,996877.0874482011,431783.4333485648,1500.1050831627,BM#526
38,996684.4176526918,430995.5518695822,1500.6017589574,BM#517

1
(39,996480.9897867171,430163.6518100083,1502.2136819887,BM#525
50,994122.3531577294,431727.5149628359,1476.9371729762,HDWL
51,994130.7656582394,431720.4587956474,1478.8753415822,HDWL
52,994131.3302660194,431720.1343867290,1479.3833010847,HDWL
53,994131.0782576848,431681.7561385766,1479.5676189683,HDWL
54,994130.2609195462,431681.8842490159,1479.0511161545,HDWL
55,994120.8206234940,431681.8263385055,1476.9014044101,HDWL
56,994130.2277613092,431690.7351028275,1475.2361007787,INV
57,994130.5001952450,431711.3175907056,1475.2788948031,INV
58,994166.4744629667,431710.4083719203,1476.8900121097,HDWL
59,994157.8074789674,431710.1489181371,1479.0749301629,HDWL
60,994157.1870017096,431710.3276322110,1479.4639916005,HDWL
61,994156.6174905272,431672.2259167816,1479.7322520745,HDWL
62,994156.8675032079,431672.0029103772,1479.2315513939,HDWL
63,994164.4067177139,431665.3893291301,1477.5317971194,HDWL
64,994157.5947138201,431681.5647845685,1475.4776406147,INV
65,994157.9596222944,431701.0240049831,1475.4378438513,INV
66,994170.2032863667,431679.1270788335,1475.5127604577,FD REBAR

j70,981781.4251190259,433543.4146261117,1389.7947333876,EG
71,981782.9524178613,433533.2898800715,1389.4743982288,TOP
72,981786.8518265772,433501.5317386231,1373.6353889376,TOE
73,981788.0097521718,433495.7324816468,1373.1600117438,EG
74,981789.1499204668,433490.7237045986,1374.9249884390,EG
75,981792.2033182567,433454.5715832250,1373.6802874001,EG
76,981815.2872117502,433387.2810463931,1374.2366959965,EG
77,981830.1373485001,433329.4588930656,1374.0665684406,EG
78,981838.8525792701,433284.3361987561,1374.6568014285,EG
79,9~1842.6285043196,433257.2517778406,1374.5526202728,TOE1

80,981847.8186438733,433227.6924331898,1389.3814501905,TOP1
81,981849.3481271877,433216.2562531683,1389.5683065729,EG
82,981852.5981290598,433200.0044467134,1391.8754203682,EGI83,990701.1487491447,435452.5333553744,1462.7446950566,TOP



84,990707.6267272769,435455.7510622522,1460.7022765020,GB
85,990742.0577325883,435476.8530608821,1460.5559235986,TOP1
86,990809.5898758936,435526.0588247624,1442.2539633848,TOE
87,990823.4227295979,435533.4894901547,1443.4584863147,GB1
88,990840.3301544500,435542.6025248082,1444.2636561972,GB2
89,990860.8349438176,435561.6466326427,1449.3157299889,GB3
90,990878.0559770942,435566.9467696527,1450.1075584925,FN
91,990875.8293406606,435566.4457098825,1449.6271539741,GB4
92,990885.0823077960,435572.6487992101,1450.2448974279,EG
93,990902.7132003189,435584.0426351845,1450.4715393718,EG
94,990923.1013118410,435598.0946896657,1451.2698080995,EG
95,990967.1259150160,435619.6078724991,1452.6711859617,EG
96,991003.4596379604,435641.9604308729,1453.9336894556,EG
97,991050.1937960568,435675.4253870886,1455.0945331754,EG
98,991094.4737890516,435695.7726421283,1456.4737466682,EG
99,992348.9579570772,437289.0105017098,1472.8878887743,TOP
100,992346.0504401168,437289.7982756807,1472.7644252249,ER
101,992337.2734244025,437295.6225731479,1472.5245540934,ER1
102,992334.4094257299,437297.4654125537,1472.5878721414,TOP1
103,992307.5448287821,437320.9247718651,1454.413154315O,TOE
104,992273.3302677437,437348.2307727767,1454.382107780O,EG
105,992251.7537002643,437364.7939703190,1454.5450975658,EG
106,992231.4107236988,437382.2122619058,1454.2431582075,EG
107,992212.1645619858,437398.7670491209,1454.6777351541,EG
108,992191.1530713728,437416.6563605859,1454.750236964O,EG
109,992170.6150705355,437433.6694964265,1453.9374402689,EG
110,992150.1208401815,437450.7495371650,1452.9529321656,EG
111,992128.5536168267,437467.4177912985,1453.8737954046,EG
112,992107.6702332180,437484.8022709491,1454.1931675443,EG
113,992095.9152718204,437494.6915284253,1454.1536983920,TOE1
114,992069.7789108009,437516.1391487535,1471.6017641993,TOP2
115,992066.3189154358,437518.8232347696,1471.6918070260,ER2
116,992058.1603330725,437525.5324529950,1472.1657556000,ER3
117,992053.5029758924,437528.7584131357,1472.1531091882,TOP4
118,992031.0095865517,437545.8404405314,1462.3182705697,TOE3

1119,992008.7845942036,437561.5453143998,1461.4580126202,EG



12.071666467,HTI325.6460
0:45:31.84 receiver position, Base Pt: 15

BP, 15,LA33.423260101,LN-112.071666467,HTI325.6460
--20: 5:38.87,Solve for local Horizontal trans for tion, RMS N: 0.1779,
RMS E: .0518
HC,PN5,LA .432007288,LN-112.075340762,HTI354 350,--H,V
HC,PN7,LA33. 23402660,LN-112.072301546,HTI3 .3190,--H,V
HC,PNI2,LA33. 4918164,LN-112.072196390, 1331.9610,--H,V
HC,PNI3,LA33.425 7416,LN-112.07335250 ,HTI335.2570,--H
HC,PNI6,LA33.42469 26,LN-112.080623 6,HTI320.0675,--H,V
HC,PN17,LA33.42463848 LN-112.0758 517,HTI324.2983,--H,V
HC,PN4,LA33.432608488,L 112.072 7492,HTI357.0590,--H
HC,PN24,LA33.442077146,LN- 2. 5199078,HTI397.2019,--H,V
--20:45:42.06,Solve for loca Vertical transformation, RMS ELV: 0.0006
VC,PN5,LA33.432007288,LN-l .07 40762,HTI354.4350,--H,V
VC,PN7,LA33.423402660,LN 12.07230 46,HTI328.3190,--H,V
VC,PN12,LA33.424918164 N-112.072196 O,HTI331.9610,--H,V
VC,PN16,LA33.4246942 ,LN-112.080623806, T1320.0675,--H,V
VC,PNI7,LA33.42463 82,LN-112.075816517,H 24.2983,--H,V
VC,PN24,LA33.442 7146,LN-112.085199078,HTI3 .2019,--H,V
LH,PNI5,Ha3.28 30488,HbO.006818573,Hcl09238.0 721569,Hd658055.97919059
4,SCl.00000l 3,RTO.070868
LV,PN15,Va .000303868,VbO.000150464,Vc57.370267624,B
112.0716 467,Bh1325.6460
--Set SE: record intrvl: OFF, elev cutoff: 8 deg, a ht: 6.680
--00: 0:57.26,Set Base receiver position, Base Pt: 15
BP, NI5,LA33.423260101,LN-112.0716
- S cor lntrvl: OFF, elev cutoff: 8 deg, antenna ht: 6.680

Z.-z.{OI --00:55:00.36,Set Base receiver position, Base Pt: 15
..t r----BP,PNI5,LA33.423260101,LN-112.071666467,HTI325.6460 1

t --Set ROVER: record intrvl: OFF, elev cutoff: 8 deg, antenna ht: 6.980 ,
. ~ --Send Base position to Rover:LA33.423260101,LN-

rh..~ f(O~ 112.071666467, HT1325. 6460
--00:55:29.25,Set Base receiver position, Base Pt: 15

g/ 10." 7.C:O~ BP, PNI5, LA33 .423260101, LN-112. 071666467 ,HT1325. 6460
--00:55:36.17,Solve for local Horizontal transformation, RMS N: 0.1779,
RMS E: 0.0518
HC,PN5,LA33.432007288,LN-l12.075340762,HTI354.4350,--H,V
HC,PN7,LA33.423402660,LN-112.072301546,HTI328.3190,--H,V
HC,PNI2,LA33.424918164,LN-112.072196390,HTI331.9610,--H,V
HC,PNI3,LA33.425257416,LN-112.073352500,HTI335.2570,--H
HC,PNI6,LA33.424694226,LN-112.080623806,HTI320.0675,--H,V
HC,PNI7,LA33.424638482,LN-112.075816517,HTI324.2983,--H,V
HC,PN4,LA33.432608488,LN-112.072127492,HTI357.0590,--H
HC,PN24,LA33.442077146,LN-112.085199078,HTI397.2019,--H,V
--00:55:39.36,Solve for local Vertical transformation, RMS ELV: 0.0006
VC,PN5,LA33.432007288,LN-112.075340762,HTI354.4350,--H,V
VC,PN7,LA33.423402660,LN-112.072301546,HTI328.3190,--H,V
VC,PNI2,LA33.424918164,LN-112.072196390,HTI331.9610,--H,V
VC,PNI6,LA33.424694226,LN-112.080623806,HTI320.0675,--H,V
VC,PNI7,LA33.424638482,LN-112.075816517,HTI324.2983,--H,V

.~~~~"PN24,LA33.442077146,LN-112.085199078,HTI397.2019,--H,V

.0 ~A 5,Ha3.280830488,HbO.006818573,Hcl09238.064721569,Hd658055.97919059
I-. ~,\\I"CH "t- 00001293, RTO. 070868
~ ~~ ~~V, ~ VaO.000303868,VbO.000150464,Vc57.370267624,Ba33.423260101,Bo-
~ JAMEiG2. 0 66467, Bh1325. 6460

~ spm~Gses ER: record intrvl: OFF, elev cutoff: 8 deg, antenna ht: 5.210.. .
.$'1:

~ glted.lllo \l \":'
~/<?ONA u·~·

./



--Send Base position to Rover:LA33.423260101,LN
112.071666467,HT1325.6460
--01:44:41.49,Set Base receiver position, Base Pt: 15
BP,PN15,LA33.423260101,LN-112.071666467,HT1325.6460
--01:44:49.18,Solve for local Horizontal transformation, RMS N: 0.1779,
RMS E: 0.0518
HC,PN5,LA33.432007288,LN-112.075340762,HT1354.4350,--H,V
HC,PN7,LA33.423402660,LN-112.072301546,HT1328.3190,--H,V
HC,PN12/LA33.424918164,LN-112.072196390,HT1331.9610,--H,V
HC,PN13,LA33.425257416,LN-112.073352500,HT1335.2570,--H
HC,PN16,LA33.424694226,LN-112.080623806,HT1320.0675,--H,V
HC,PN17,LA33.424638482,LN-112.075816517,HT1324.2983,--H,V
HC,PN4,LA33.432608488,LN-112.072127492,HT1357.0590,--H
HC,PN24,LA33.442077146,LN-112.085199078,HT1397.2019,--H,V
--01:44:52.37,Solve for local Vertical transformation, RMS ELV: 0.0006
VC,PN5,LA33.432007288,LN-112.075340762,HT1354.4350,--H,V
VC,PN7,LA33.423402660,LN-112.072301546,HT1328.3190,--H,V
VC,PN12,LA33.424918164,LN-112.072196390,HT1331.9610,--H,v
VC,PN16,LA33.424694226,LN-112.080623806,HT1320.0675,--H,V
VC,PN17,LA33.424638482,LN-112.075816517,HT1324.2983,--H,V
VC,PN24,LA33.442077146,LN-112.085199078,HT1397.2019,--H,V
LH,PN15,Ha3.280830488,HbO.006818573,Hc109238.064721569,Hd658055.97919059
4,SCO.999999292,RTO.070868
LV,PN15,VaO.000303868,VbO.000150464,Vc57.370267624,Ba33.423260101,Bo
112.071666467,Bh1325.6460
--Check control point: 18, N err: -0.338, E err: -1.037, Elv err: -0.185
EP,TM19: 1:13.00,LA33.431912681,LN
112.073150393,HT1349.1775,RHO.0087,RVO.0139,DH1.10,DV1.59
--Check control point: 18, N err: -0.362, E err: -1.041, Elv err: -0.148
EP,TM19: 1:30.00,LA33.431912657,LN
112.073150399,HT1349.2148,RHO.0211,RVO.0305,DH1.10,DV1.59
--19:54:09.26,Solve for local Horizontal transformation, RMS N: 0.1779,
RMS E: O. 0518
HC,PN5,LA33.432007288,LN-112.075340762,HT1354.4350,--H,V
HC,PN7,LA33.423402660,LN-112.072301546,HT1328.3190,--H,V
HC,PN12,LA33.424918164,LN-112.072196390,HT1331.9610,--H,V
HC,PN13,LA33.425257416,LN-112.073352500,HT1335.2570,--H
HC,PN16,LA33.424694226,LN-112.080623806,HT1320.0675,--H,V
HC,PN17,LA33.424638482,LN-112.075816517,HT1324.2983,--H,V
HC,PN4,LA33.432608488,LN-112.072127492,HT1357.0590,--H
HC,PN24,LA33.442077146,LN-112.085199078,HT1397.2019,--H,V
--19:54:12.39,Solve for local Vertical transformation, RMS ELV: 0.0006
VC,PN5,LA33.432007288,LN-112.075340762,HT1354.4350,--H,V
VC,PN7,LA33.423402660,LN-112.072301546,HT1328.3190,--H,V
VC,PN12,LA33.424918164,LN-112.072196390,HT1331.9610,--H,V
VC,PN16,LA33.424694226,LN-112.080623806,HT1320.0675,--H,V
VC,PN17,LA33.424638482,LN-112.075816517,HT1324.2983,--H,V
VC,PN24,LA33.442077146,LN-112.085199078,HT1397.2019,--H,V
LH,PN15/Ha3.280830488,HbO.006818573,Hc109238.064721569,Hd658055.97919059
4,SCO.999999292,RTO.070868
LV,PN15,VaO.000303868,VbO.000150464,Vc57.370267624,Ba33.423260101,Bo
112.071666467,Bh1325.6460
--Set BASE: record intrvl: OFF, elev cutoff: 8 deg, antenna ht: 6.680
--23:35:03.16,Set Base receiver position, Base Pt: 15
BP,PN15,LA33.423260101,LN-112.071666467,HT1325.6460
--Set ROVER: record intrvl: OFF, elev cutoff: 8 deg, antenna ht: 6.980
--Send Base position to Rover:LA33.423260l01,LN-



112.071666467,HT1325.6460
--23:35:23.65,Set Base receiver position, Base Pt: 15
BP,PN15,LA33.423260101,LN-112.071666467,HT1325.6460
--23:35:34.86,Solve for local Horizontal transformation, RMS N: 0.1779,
RMS E: 0.0518
HC,PN5,LA33.432007288,LN-112.075340762,HT1354.4350,--H,V
HC,PN7,LA33.423402660,LN-112.072301546,HT1328.3190,--H,V
HC,PN12,LA33.424918164,LN-112.072196390,HT1331.9610,--H,V
HC,PN13,LA33.425257416,LN-112.073352500,HT1335.2570,--H
HC,PN16,LA33.424694226,LN-112.080623806,HT1320.0675,--H,V
HC,PN17,LA33.424638482,LN-112.075816517,HT1324.2983,--H,V
HC,PN4,LA33.432608488,LN-112.072127492,HT1357.0590,--H
HC,PN24,LA33.442077146,LN-112.085199078,HT1397.2019,--H,V
--23:35:38.04,Solve for local Vertical transformation, RMS ELV: 0.0006
VC,PN5,LA33.432007288,LN-112.075340762,HT1354.4350,--H,V
VC,PN7,LA33.423402660,LN-112.072301546,HT1328.3190,--H,V
VC,PN12,LA33.424918164,LN-112.072196390,HT1331.9610,--H,V
VC,PN16,LA33.424694226,LN-112.080623806,HT1320.0675,--H,V
VC,PN17,LA33.424638482,LN-112.075816517,HT1324.2983,--H,V
VC,PN24,LA33.442077146,LN-112.085199078,HT1397.2019,--H,V
LH,PN15,Ha3.280830488,HbO.006818573,Hcl09238.064721569,Hd658055.97919059
4,SC1.000001293,RTO.070868
LV,PN15,VaO.000303868,VbO.000150464,Vc57.370267624,Ba33.423260101,Bo
112.071666467,Bh1325.6460
EP,TM16:57:30.00,LA33.410244717,LN
112.073395442,HT1274.0223,RHO.0198,RVO.0280,DHl.04,DVl.47
GS,PN30,N 976347.20641,E 436522.97003,EL1376.273,--BCHH 31&DV
EP,TM17:16:20.00,LA33.415471387,LN
112.080578691,HT1289.8735,RHO.0201,RVO.0237,DH1.00,DVI.17
GS,PN31,N 981636.31153,E 433844.65795,EL1392.117,--BCHH 35&PINPEAK
EP,TM17:19:2.00,LA33.415444179,LN
112.083715816,HT1286.7052,RHO.0144,RVO.0172,DHl.14,DVl.31
GS,PN32,N 981614.77784,E 431194.02848,EL1388.702,--BC 36&PINPEAK
EP,TM18: 5:18.00,LA33.435818826,LN
112.083118123,HT1374.3198,RHO.0287,RVO.0494,DHl.44,DV2.48
GS,PN50',N 994122.35316,E 431727.51496,EL1476.937,--HDWL
EP,TM18: 5:51.00,LA33.435827132,LN
112.083126500,HT1376.2583,RHO.0220,RVO.0391,DHl.44,DV2.48
GS,PN51,N 994130.76566,E 431720.45880,EL1478.875,--HDWL
EP,TM18: 6:8.00,LA33.435827690,LN
112.083126886,HT1376.7662,RHO.0252,RVO.0436,DHl.43,DV2.48
GS,PN52,N 994131.33027,E 431720.13439,EL1479.383,--HDWL
EP,TM18: 6:37.00,LA33.435827354,LN
112.083172326,HT1376.9541,RHO.0239,RVO.0414,DHl.43,DV2.48
GS,PN53,N 994131.07826,E 431681.75614,EL1479.568,--HDWL
EP,TM18: 6:56.00,LA33.435826546,LN
112.083172172,HT1376.4376,RHO.0267,RVO.0463,DHl.43,DV2.48
GS,PN54,N 994130.26092,E 431681.88425,EL1479.051,--HDWL
EP,TM18: 7:16.00,LA33.435817207,LN
112.083172215,HT1374.2884,RHO.0267,RVO.0463,DHl.43,DV2.48
GS,PN55,N 994120.82062,E 431681.82634,EL1476.901,--HDWL
EP,TM18: 8:3.00,LA33.435826533,LN
112.083161693,HT1372.6218,RHO.0285,RVO.0495,DHl.43,DV2.48
GS,PN56,N 994130.22776,E 431690.73510,EL1475.236,--INV
EP,TM18: 8:24.00,LA33.435826849,LN
112.083137323,HT1372.6627,RHO.0307,RVO.0535,DHl.42,DV2.48
GS,PN57,N 994130.50020,E 431711.31759,EL1475.279,--INV



EP,TM18:20:35.00,LA33.435862435,LN
112.083138497,HT1374.2722,RHO.0262,RVO.0427,DHl.13,DVl.79
GS,PN58,N 994166.47446,E 431710.40837,EL1476.890,--HDWL
EP,TM18:21:59.00,LA33.435853860,LN
112.083138780,HTI376.4576,RHO.0243,RVO.0391,DHl.13,DVl.81
GS,PN59,N 994157.80748,E 431710.14892,ELI479.075,--HDWL
EP,TMI8:22:17.00,LA33.435853247,LN
112.083138567,HTI376.8467,RHO.0243,RVO.0392,DHl.13,DVl.82
GS,PN60,N 994157.18700,E 431710.32763,ELI479.464,--HDWL
EP,TMI8:22:51.00,LA33.435852598,LN
112.083183679,HTI377.1185,RHO.0226,RVO.0365,DHl.13,DVl.83
GS,PN61,N 994156.61749,E 431672.22592,EL1479.732,--HDWL
EP,TM18:23:6.00,LA33.435852845,LN
112.083183944,HTI376.6178,RHO.0292,RVO.0446,DHl.10,DVl.62
GS,PN62,N 994156.86750,E 431672.00291,ELI479.232,--HDWL
EP,TMI8:23:51.00,LA33.435860288,LN
112.083191795,HTI374.9183,RHO.0219,RVO.0327,DHl.10,DVl.64
GS,PN63,N 994164.40672,E 431665.38933,EL1477.532,--HDWL

EP,TMI8:27:17.00,LA33.435853586,LN
112.083172624,HTI372.8630,RHO.0176,RVO.0271,DHl.10,DVl.70
GS,PN64,N 994157.59471,E 431681.56478,ELI475.478,--INV
EP,TMI8:27:48.00,LA33.435853990,LN
112.083149585,HTI372.8213,RHO.0249,RVO.0357,DHl.25,DVl.79
GS,PN65,N 994157.95962,E 431701.02400,ELI475.438,--INV
EP,TM18:28:29.00,LA33.435866053,LN
112.083175545,HTI372.8977,RHO.0157,RVO.0238,DHl.10,DVl.72
GS,PN66,N 994170.20329,E 431679.12708,ELI475.513,--FD REBAR
EP,TM19:59:26.00,LA33.415655634,LN
112.080925401,HTI288.1588,RHO.0166,RVO.0283,DHO.92,DVI.56
GS,PN79,N 981823.20347,E 4335?2.13448,EL~}90.384,--EG

--Set ROVER: record intrvl: OFF, elev cutoff: 8 deg, antenna ht: 6.980
--Send Base position to Rover:LA33.423260101,LN-
112.071666467,HTI325.6460
--02:47:45.09,Set Base receiver position, Base Pt: 15
BP,PN15,LA33.423260101,LN-112.071666467,HTI325.6460
--02:47:52.18,Solve for local Horizontal transformation, RMS N: 0.1779,
RMS E: 0.0518
HC,PN5,LA33.432007288,LN-112.075340762,HTI354.4350,--H,V
HC,PN7,LA33.423402660,LN-112.072301546,HT1328.3190,--H,V
HC,PNI2,LA33.424918164,LN-112.072196390,HTI331.9610,--H,V
HC,PNI3,LA33.425257416,LN-112.073352500,HTI335.2570,--H
HC,PN16,LA33.424694226,LN-112.080623806,HT1320.0675,--H,V
HC,PNI7,LA33.424638482,LN-112.075816517,HTI324.2983,--H,V
HC,PN4,LA33.432608488,LN-112.072127492,HTI357.0590,--H
HC,PN24,LA33.442077146,LN-112.085199078,HT1397.2019,--H,V
--02:47:55.36,Solve for local Vertical transformation, RMS ELV: 0.0006
VC,PN5,LA33.432007288,LN-112.075340762,HTI354.4350,--H,V
VC,PN7,LA33.423402660,LN-112.072301546,HTI328.3190,--H,V
VC,PNI2,LA33.424918164,LN-112.072196390,HTI331.9610,--H,V
VC,PNI6,LA33.424694226,LN-112.080623806,HTI320.0675,--H,V
VC,PNI7,LA33.424638482,LN-112.075816517,HTI324.2983,--H,V
VC,PN24,LA33.442077146,LN-112.085199078,HTI397.2019,--H,V
LH,PNI5,Ha3.280830488,HbO.006818573,Hcl09238.064721569,Hd658055.97919059
4,SCl.000001293,RTO.070868
LV,PNI5,VaO.000303868,VbO.000150464,Vc57.370267624,Ba33.423260101,Bo
112.071666467,BhI325.6460
EP,TM20: 1:20.00,LA33.415614285,LN-



ht: 6.680
ht: 6.680
ht: 6.680

ht: 6.980
ht: 6.980
ht: 6.980

112.080935612,HT1287.5726,RHO.0167,RVO.0279,DHO.92,DVI.54
GS,PN70,N 981781.42512,E 433543.41463,EL1389.795,--EG
EP,TM20: 2:6.00,LA33.415615773,LN
112.080947599,HT1287.2532,RHO.0157,RVO.0258,DHO.92,DVI.53
GS,PN71,N 981782.95242,E 433533.28988,EL1389.474,--TOP
EP,TM20: 4:28.00,LA33.415619561,LN
112.080985197,HT1271.4169,RHO.0183,RVO.0299,DHO.92,DVI.50
GS,PN72,N 981786.85183,E 433501.53174,EL1373.635,--TOE
EP,TM20: 4:52.00,LA33.415620694,LN
112.080992064,HT1270.9420,RHO.0167,RVO.0272,DHO.92,DVI.49
GS,PN73,N 981788.00975,E 433495.73248,EL1373.160,--EG
EP,TM20: 5:7.00,LA33.415621811,LN
112.080997996,HT1272.7074,RHO.0204,RVO.0333,DHO.92,DVI.49
GS,PN74,N 981789.14992,E 433490.72370,EL1374.925,--EG
EP,TM20: 5:29.00,LA33.415624752,LN
112.081040792,HT1271.4659,RHO.0205,RVO.0332,DHO.92,DVI.49
GS,PN75,N 981792.20332,E 433454.57158,EL1373.680,--EG
EP,TM20: 5:57.00,LA33.415647441,LN

112.081120496,HT1272.0275,RHO.0183,RVO.0296,DHO.92,DVI.48
GS,PN76,N 981815.28721,E 433387.28105,EL1374.237,--EG
EP,TM20: 6:22.00,LA33.415662004,LN
112.081188971,HT1271.8621,RHO.0184,RVO.0296,DHO.92,DVI.48
GS,PN77,N 981830.13735,E 433329.45889,EL1374.067,--EG
EP,TM20: 6:41.00,LA33.415670527,LN
112.081242400,HT1272.4561,RHO.0205,RVO.0330,DHO.92,DVI.47
GS,PN78,N 981838.85258,E 433284.33620,EL1374.657,--EG
EP,TM20: 7:2.00,LA33.415674202,LN
112.081274466,HT1272.3543,RHO.0168,RVO.0269,DHO.92,DVI.47
GS,PN79,N 981842.62850,E 433257.25178,EL1374.553,--TOEI
EP,TM20: 7:33.00,LA33.415679272,LN
112.081309466,HT1287.1856,RHO.0156,RVO.0248,DHO.92,DVI.46
GS,PN80,N 981847.81864,E 433227.69243,EL1389.381,--TOPI
EP,TM20: 8:12.00,LA33.415680760,LN
112.081323005,HT1287.3734,RHO.0124,RVO.0197,DHO.92,DVI.45
GS,PN81,N 981849.34813,E 433216.25625,EL1389.568,--EG
EP,TM20: 8:26.00,LA33.415683939,LN
112.081342249,HT1289.6819,RHO.0184,RVO.0291,DHO.92,DVI.45
GS,PN82,N 981852.59813,E 433200.00445,EL1391.875,--EG
--Set BASE record intrvl: OFF, elev cutoff: 8 deg, antenna
--Set BASE: record intrvl: OFF, elev cutoff: 8 deg, antenna
--Set BASE: record intrvl: OFF, elev cutoff: 8 deg, antenna
--21:04:25.67,Set Base receiver position, Base Pt: 15
BP,PN15,LA33.423260101,LN-112.071666467,HT1325.6460
--Set ROVER: record intrvl: OFF, elev cutoff: 8 deg, antenna
--Set ROVER: record intrvl: OFF, elev cutoff: 8 deg, antenna
--Set ROVER: record intrvl: OFF, elev cutoff: 8 deg, antenna
--Send Base position to Rover:LA33.423260101,LN-
112.071666467,HT1325.6460
--21:05:55.14,Set Base receiver position, Base Pt: 15
BP,PN15,LA33.423260101,LN-112.071666467,HT1325.6460
--21:06:02.17,Solve for local Horizontal transformation, RMS N: 0.1779,
RMS E: 0.0518
HC,PN5,LA33.432007288,LN-112.075340762,HT1354.4350,--H,V
HC,PN7,LA33.423402660,LN-112.072301546,HT1328.3190,--H,V
HC,PN12,LA33.424918164,LN-112.072196390,HT1331.9610,--H,V
HC,PN13,LA33.425257416,LN-112.073352500,HT1335.2570,--H
HC,PN16,LA33.424694226,LN-112.080623806,HT1320.0675,--H,V



HC,PNI7,LA33.424638482,LN-112.075816517,HTI324.2983,--H,V
HC,PN4,LA33.432608488,LN-112.072127492,HTI357.0590,--H
HC,PN24,LA33.442077146,LN-112.085199078,HTI397.2019,--H,V
--21:06:05.47,Solve for local Vertical transformation, RMS ELV: 0.0006
VC,PN5,LA33.432007288,LN-112.075340762,HTI354.4350,--H,V
VC,PN7,LA33.423402660,LN-112.072301546,HTI328.3190,--H,V
VC,PNI2,LA33.424918164,LN-112.072196390,HTI331.9610,--H,V
VC,PNI6,LA33.424694226,LN-112.080623806,HTI320.0675,--H,V
VC,PNI7,LA33.424638482,LN-112.075816517,HTI324.2983,--H,V
VC,PN24,LA33.442077146,LN-112.085199078,HTI397.2019,--H,V
LH,PNI5,Ha3.280830488,HbO.006818573,Hcl09238.064721569,Hd658055.97919059
4,SCl.000001293,RTO.070868
LV,PNI5,VaO.000303868,VbO.000150464,Vc57.370267624,Ba33.423260101,Bo
112.071666467,BhI325.6460
EP,TMI4:26:17.00,LA33.424654831,LN
112.071881275,HTI332.3620,RHO.0116,RVO.0223,DHl.28,DV2.47
GS,PN33,N 986867.39033,E 437824.43914,ELI435.213,--BC ROW 29&HV
EP,TMl4:48:40.00,LA33.425l7769l,LN
112.073957185,HTI336.1973,RHO.0131,RVO.0236,DHl.28,DV2.31
GS,PN34,N 987399.61887,E 436071.91778,ELI438.910,--PK W.LEVY/800'N.
EP,TMI5:21:44.00,LA33.433249969,LN
112.080354093,HTI452.3675,RHO.0113,RVO.0145,DHO.99,DVI.27
GS,PN35,N 991520.42260,E 434056.20510,ELI555.082,--PT#712
EP,TMI5:33:34.00,LA33.434580607,LN
112.080357897,HTI362.3053,RHO.0125,RVO.0174,DHO.94,DV1.31
GS,PN36,N 992865.48962,E 434055.95653,ELI465.081,--MMI FP#1002
EP,TMI5:54:44.00,LA33.442544131,LN
112.083059339,HTI397.3568,RHO.0165,RVO.0261,DHl.0l,DVl.60
GS,PN37,N 996877.08745,E 431783.43335,ELI500.105,--BM#526
EP,TMI6: 0:54.00,LA33.442351744,LN
112.083991770,HTI397.9353,RHO.0220,RVO.0354,DHl.02,DVl.64
GS,PN38,N 996684.41765,E 430995.55187,ELI500.602,--BM#517
EP,TMI6: 8:17.00,LA33.442148594,LN
112.084976284,HTI399.6336,RHO.0152,RVO.0225,DHO.92,DVI.32

·GS,PN39,N 996480.98979,E 430163.65181,ELI502.214,--BM#525
--Set ROVER: record intrvl: OFF, elev cutoff: 8 deg, antenna ht: 6.980
--Send Base position to Rover:LA33.423260101,LN-
112.071666467,HTI325.6460
--01:40:06.15,Set Base receiver position, Base Pt: 15
BP,PNI5,LA33.423260101,LN-112.071666467,HTI325.6460
--01:40:16.86,Solve for local Horizontal transformation, RMS N: 0.1779,
RMS E: 0.0518
HC,PN5,LA33.432007289,LN-112.075340762,HTI354.4350,--H,V
HC,PN7,LA33.423402660,LN-112.072301546,HTI328.3190,--H,V
HC,PNI2,LA33.424918164,LN-112.072196390,HTI331.9610,--H,V
HC,PNI3,LA33.425257416,LN-112.073352500,HTI335.2570,--H
HC,PNI6,LA33.424694226,LN-112.080623806,HTI320.0675,--H,V
HC,PNI7,LA33.424638482,LN-112.075816517,HTI324.2983,--H,V
HC,PN4,LA33.432608488,LN-112.072127492,HTI357.0590,--H
HC,PN24,LA33.442077146,LN-112.085199078,HTI397.2019,--H,V
--01:40:20.05,Solve for local Vertical transformation, RMS ELV: 0.0006
VC,PN5,LA33.432007288,LN-112.075340762,HTI354.4350,--H,V
VC,PN7,LA33.423402660,LN-112.072301546,HTI328.3190,--H,V
VC,PNI2,LA33.424918164,LN-112.072196390,HTI331.9610,--H,V
VC,PNI6,LA33.424694226,LN-112.080623806,HTI320.0675,--H,V
VC,PNI7,LA33.424638482,LN-112.075816517,HTI324.2983,--H,V
VC,PN24,LA33.442077146,LN-112.085199078,HT1397.2019,--H,V



LH,PN15,Ha3.280830488,HbO.006818573,HC109238.064721569,Hd658055.97919059
4,SC1.000001293,RTO.070868
LV,PN15,VaO.000303868,VbO.000150464,Vc57.370267624,Ba33.423260101,Bo
112.071666467,Bh1325.6460
EP,TM18:54:53.00,LA33.432442496,LN
112.074698839,HT1359.9382,RHO.0129,RVO.0229,DHO.91,DV1.62
GS,PN83,N 990701.14875,E 435452.53336,EL1462.745,--TOP
EP,TM18:55:33.00,LA33.432448911,LN
112.074695046,HT1357.8952,RHO.0144,RVO.0257,DHO.91,DV1.63
GS,PN84,N 990707.62673,E 435455.75106,EL1460.702,--GB
EP,TM18:55:56.00,LA33.432483018,LN
112.074670152,HT1357.7453,RHO.0182,RVO.0325,DHO.91,DV1.63
GS, PN85·, N 990742.05773, E 435476.85306, EL1460. 556, - -TOP1
EP,TM18:57:5.00,LA33.432549931,LN
112.074612069,HT1339.4357,RHO.0166,RVO.0299,DHO.91,DV1.64
GS,PN8q,N 990809.58988,E 435526.05882,EL1442.254,--TOE
EP,TM18:57:26.00,LA33.432563631,LN
112.074603307,HT1340.6389,RHO.0154,RVO.0277,DHO.91,DVI.64
GS, PN87., N 990823.42273, E 435533.48949, EL1443. 458, - -GB1
EP,TM18:57:56.00,LA33.432580377,LN
112.074592562,HT1341.4425,RHO.0154,RVO.0278,DHO.91,DV1.64
GS,PN88,N 990840.33015,E 435542.60252,EL1444.264,--GB2
EP,TM18:58:23.00,LA33.432600702,LN
112.074570067,HT1346.4919,RHO.0154,RVO.0279,DHO.91,DV1.65
GS,PN89,N 990860.83494,E 435561.64663,EL1449.316,--GB3
EP,TM18:58:45.00,LA33.432617750,LN
112.074563837,HT1347.2824,RHO.0166,RVO.0302,DHO.91,DV1.65
GS,PN90~N 990878.05598,E 435566.94677,EL1450.108,--FN
EP,TM18:59:1.00,LA33.432615546,LN
112.074564424,HT1346.8022,RHO.0166,RVO.0302,DHO.91,DVl.65
GS,PN91,N 990875.82934,E 435566.44571,EL1449.627,--GB4
EP,TM19: 1:31.00,LA33.432624713,LN
112.074557104,HT1347.4189,RHO.0154,RVO.0282,DHO.91,DV1.66
GS,PN92!N 990885.08231,E 435572.64880,EL1450.245,--EG
EP,TM19: 1:59.00,LA33.432642179,LN
112.074543660,HT1347.6437,RHO.0154,RVO.0282,DHO.91,DV1.67
GS,PN93~N 990902.71320,E 435584.04264,EL1450.472,--EG
EP,TM19: 2:32.00,LA33.432662379,LN
112.074527075,HT1348.4397,RHO.0167,RVO.0309,DHO.90,DV1.67
GS,PN9~,N 990923.10131,E 435598.09469,EL1451.270,--EG
EP,TM19: 2:56.00,LA33.432705977,LN
112.074501718,HT1349.8371,RHO.0166,RVO.0306,DHO.90,DV1.67
GS,PN9~,N 990967.12592,E 435619.60787,EL1452.671,--EG
EP,TM19: 3:19.00,LA33.432741969,LN
112.074475347,HT1351.0959,RHO.0182,RVO.0336,DHO.90,DV1.67
GS,PN96,N 991003.45964,E 435641.96043,EL1453.934,--EG
EP,TM19: 3:49.00,LA33.432788273,LN
112.074435846,HT1352.2515,RHO.0166,RVO.0307,DHO.90,DV1.67
GS,PN97,N 991050.19380,E 435675.42539,EL1455.095,--EG
EP,TM19: 4:18.00,LA33.432832121,LN
112.074411870,HT1353.6268,RHO.0154,RVO.0285,DHO.90,DV1.67
GS,PN98,N 991094.47379,E 435695.77264,EL1456.474,--EG
EP,TM19:23:6.00,LA33.434076501,LN
112.072528729,HT1369.8359,RHO.0143,RVO.0254,DHO.90,DV1.61
GS,PN99,N 992348.95796,E 437289.01050,EL1472.888,--TOP
EP,TM19:23:39.00,LA33.434073627,LN
112.072527789,HT1369.7125,RHO.0170,RVO.0304,DHO.90,DVl.60



GS,PN100,N 992346.05044,E 437289.79828,EL1472.764,--ER
EP,TM19:24:18.00,LA33.434064956,LN
112.072520871,HT1369.4725,RHO.0170,RVO.0303,DHO.90,DV1.60
GS,PN101,N 992337.27342,E 437295.62257,EL1472.525,--ER1
EP,TM19:25:2.00,LA33.434062126,LN
112.072518682,HT1369.5358,RHO.0170,RVO.0301,DHO.90,DV1.59
GS,PN102,N 992334.40943,E 437297.46541,EL1472.588,--TOP1
--New Rover antenna height: 5.21
EP,TM19:26:33.00,LA33.434035599,LN
112.072490841,HT1351.3601,RHO.0157,RVO.0276,DHO.90,DV1.58
GS,PN103,N 992307.54483,E 437320.92477,EL1454.413,--TOE
EP,TM19:27:50.00,LA33.434001808,LN
112.072458426,HT1351.3281,RHO.0416,RVO.0723,DHO.90,DV1.56
GS,PN104,N 992273.33027,E 437348.23077,EL1454.382,--EG
EP,TM19:28:7.00,LA33.433980497,LN
112.072438762,HT1351.4905,RHO.0465,RVO.0930,DH1.00,DV2.01
GS,PN105,N 992251.75370,E 437364.79397,EL1454.545,--EG
EP,TM19:28:19.00,LA33.433960409,LN
112.072418089,HT1351.1879,RHO.0464,RVO.0928,DH1.00,DV2.01
GS,PN106,N 992231.41072,E 437382.21226,EL1454.243,--EG
EP,TM19:28:30.00,LA33.433941403,LN
112.072398441,HT1351.6218,RHO.0464,RVO.0924,DH1.00,DV2.00
GS,PN107,N 992212.16456,E 437398.76705,EL1454.678,--EG
EP,TM19:28:40.00,LA33.433920654,LN
112.072377209,HT1351.6936,RHO.0463,RVO.0922,DH1.00,DV2.00
GS,PN108,N 992191.15307,E 437416.65636,EL1454.750,--EG
EP,TM19:28:49.00,LA33.433900372,LN
112.072357015,HT1350.8802,RHO.0463,RVO.0920,DH1.00,DV1.99
GS,PN109,N 992170.61507,E 437433.66950,EL1453.937,--EG
EP,TM19:28:59.00,LA33.433880133,LN
112.072336742,HT1349.8950,RHO.0462,RVO.0918,DH1.00,DV1.99
GS,PN110,N 992150.12084,E 437450.74954,EL1452.953,--EG
EP, TM19': 29: 10.00, LA33. 433858831, LN
112.072316954,HT1350.8153,RHO.0461,RVO.0914,DH1.00,DV1.99
GS,PN111,N 992128.55362,E 437467.41779,EL1453.874,--EG
EP,TM19:29:20.00,LA33.433838208,LN
112.072296320,HT1351.1341,RHO.0460,RVO.0912,DH1.00,DV1.98
GS,PNl12,N 992107.67023,E 437484.80227,EL1454.193,--EG
EP,TM19:29:56.00,LA33.433826600,LN
112.072284582,HT1351.0942,RHO.0157,RVO.0285,DHO.91,DV1.64
GS,PN113,N 992095.91527,E 437494.69153,EL1454.154,--TOEl
EP,TM19:31:20.00,LA33.433800788,LN
112.072259124,HT1368.5415,RHO.0161,RVO.0277,DHO.84,DV1.40
GS,PNl14,N 992069.77891,E 437516.13915,EL1471.602,--TOP2
EP,TM19:31:40.00,LA33.433797371,LN
112.072255938,HT1368.6314,RHO.0172,RVO.0288,DHO.84,DV1.40
GS,PN1~5,N 992066.31892,E 437518.82323,EL1471.692,--ER2
EP,TM19:32:15.00,LA33.433789314,LN
112.072247974,HT1369.1051,RHO.0157,RVO.0262,DHO.84,DV1.40
GS,PN1+6,N 992058.16033,E 437525.53245,EL1472.166,--ER3
EP,TM19:32:35.00,LA33.433784713,LN
112.072244143,HT1369.0924,RHO.0157,RVO.0262,DHO.84,DV1.40
GS,PNl17,N 992053.50298,E 437528.75841,EL1472.153,--TOP4
EP,TM19:33:8.00,LA33.433762496,LN
112.072223863,HT1359.2570,RHO.0157,RVO.0295,DHO.99,DV1.90
GS,PNl18,N 992031.00959,E 437545.84044,EL1462.318,--TOE3
EP,TM19:33:24.00,LA33.433740542,LN-



112.072205214,HT1358.3963,RHO.0173,RVO.0286,DHO.84,DVl.39
.GS,PNl19,N 992008.78459,E 437561.54531,EL1461.458,--EG





APPENDIXD: HYDROLOGIC ANALYSIS SUPPORTING DOCUMENTATION

The current effective FIS hydrologic data was used for this LOMR study. The effective FIS
peak IOO-year discharges for the study reach are summarized in Table 1.





APPENDIXE: HYDRAULIC ANALYSIS SUPPORTING DOCUMENTATION

E.l Roughness Coefficient Estimation

E.2 Cross Section Plots

E.3 Expansion and Contraction Coefficients

EA Analysis of Structures

E.5 Hydraulic Calculations
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E.l ROUGHNESS COEFFICIENT ESTIMATION



A summary of the revised Manning's roughness coefficients for each cross section is provided
below.

River Station n1 n2 ,n3 w, '; n4

1.935 0.055 0.055 0.055
1.916 0.055 0.055 0.055
1.842 0.055 0.055 0.055
1.766 0.055 0.055 0.055

1.67 0.055 0.055 0.055
1.575 0.055 0.055 0.055
1.479 0.055 0.055 0.055
1.412 0.055 0.055 0.055
1.356 0.055 0.055 0.055
1.332 0.055 0.055 0.055
1.326
1.318 0.055 0.055 0.055
1.29 0.055 0.055 0.055

1.197 0.055 0.055 0.055
1.098 0.055 0.055 0.055
1.005 0.055 0.055 0.055
0.928 0.055 0.055 0.055
0.839 0.055 0.055 0.055
0.696 0.055 0.055 0.055
0.595 0.055 0.055 0.055
0.501 0.055 0.055 0.055
0.456 0.055 0.055 0.055
0.416 0.055 0.055 0.055
0.302 0.055 0.055 0.055
0.266 0.055 0.055 0.055
0.177 0.055 0.055 0.055 0.025
0.085 0.055 0.055 0.025
0.043 0.025 0.055 0.025 ~

/
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E.2 CROSS-SECTION PLOTS
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Buchanan Wash Plan: Buchanan Wash
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Buchanan Wash Plan: Buchanan Wash
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Buchanan Wash Plan: Buchanan Wash
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Buchanan Wash Plan: Buchanan Wash
River = Buchanan Wash Reach = Buchanan Wash RS = 0.302
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E.3 EXPANSION AND CONTRACTION COEFFICIENTS



A summary of the contraction and expansion coefficients used is provided below.

River Station Contraction ,,' E~pansion :,

1.935 0.1 0.3
1.916 0.1 0.3
1.842 0.1 0.3
1.766 0.1 0.3
1.67 0.1 0.3

1.575 0.1 0.3
1.479 0.1 0.3
1.412 0.1 0.3
1.356 0.1 0.3
1.332 0.1 0.3
1.326 Culvert
1.318 0.1 0.3
1.29 0.1 0.3

1.197 0.1 0.3
1.098 0.1 0.3
1.005 0.1 0.3
0.928 0.1 0.3
0.839 0.1 0.3
0.696 0.1 0.3
0.595 0.1 0.3
0.501 0.1 0.3
0.456 0.1 0.5
0.416 0.1 0.3
0.302 0.1 0.3
0.266 0.5 0.3
0.177 0.1 0.3
0.085 0.3 0.3
0.043 0.1 0.5



•

•

•

E.4 ANALYSIS OF STRUCTURES



Plan' BuehWash Buchanan Wash Buchanan Wash RS: 1.326 Profile: PF 1 Culvert ID: Culvert #1

Culv Q (efs) 785.47 Culv Ful Lngh (tt) 30.00

# Barrels 4 Culv Vel US (ft/s) 7.01

Q Barrel (cfs) 196.37 Culv Vel DS (ft/s) 7.01

E.G. US. (tt) 1481.45 Culv Inv EI Up (tt) 1476.00

W.S. US. (tt) 1481.31 Culv Inv EI Dn (tt) 1476.00

E.G. DS (tt) 1480.74 Culv Fretn Ls (tt) 0.08

W.S. DS (tt) 1480.30 Culv Ext Lss (tt) 0.32

Delta EG (tt) 0.70 Culv Ent Lss (tt) 0.31

Delta WS (tt) 1.02 Q Weir (efs) 823.54

E.G. IC (tt) 1481.40 Weir Sta Ltt (tt) 9019.30

E.G. OC (tt) 1481.45 Weir Sta Rgt (tt) 9406.16

Culvert Control Outlet Weir Submerg 0.00

Culv WS Inlet (tt) 1480.00 Weir Max Depth (tt) 0.95

Culv WS Outlet (tt) 1480.00 Weir Avg Depth (tt) 0.86

Culv Nml Depth (tt) Wr Flw Area (sq tt) 332.15

Culv Crt Depth (tt) 2.90 Min EI Weir Flow (tt) 1480.51

Plan' BuchWash Buchanan Wash Buchanan Wash RS' 1 326 Profile' PF 2 Culvert ID: Culvert #1

Culv Q (cfs) 801.58 Culv Ful Lngh (tt) 30.00

# Barrels 4 Culv Vel US (ft/s) 7.16

Q Barrel (cfs) 200.39 Culv Vel DS (ft/s) 7.16

E.G. US. (tt) 1482.12 Culv Inv EI Up (tt) 1476.00

W.S. US. (tt) 1481.97 Culv Inv EI Dn (tt) 1476.00

E.G. DS (tt) 1481.20 Culv Fretn Ls (tt) 0.09

W.S. DS (tt) 1480.93 Culv Ext Lss (tt) 0.52

Delta EG (tt) 0.92 Culv Ent Lss (tt) 0.32

Delta WS (tt) 1.05 Q Weir (cfs) 807.42

E.G. IC (tt) 1482.00 Weir Sta Ltt (tt) 9190.00

E.G. OC (tt) 1482.12 Weir Sta Rgt (tt) 9340.00

Culvert Control Outlet Weir Submerg 0.26

Culv WS Inlet (tt) 1480.00 Weir Max Depth (tt) 1.62

Culv WS Outlet (tt) 1480.00 Weir Avg Depth (tt) 1.62

Culv Nml Depth (tt) Wr Flw Area (sq tt) 243.66

Culv Crt Depth (tt) 2.94 Min EI Weir Flow (tt) 1480.51
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E.5-1 HYDRAULIC CALCULATIONS
HEC-2 EFFECTIVE FIS OUTPUT



BUCHANA WASH

SUMMAR) PRINTOUlTABlE 110

SECNO CWSEl DIFKWS EG TOPWID OlOB OCH OROB PERENC STENCl STCHl STCHR STENCR

0.71 1460.42 0 1460.42 1064.97 925.88 210.74 1167.38 0 0 9985 10025 0
0.71 1461.42 1 1461.43 657.83 901.1 255.2 1147.7 0.28 9693.17 9985 10025 10351
0.71 1461.42 1 1461.43 658 901.37 255.15 1147.48 658 9693 9985 10025 10351
0.71 1461.42 1 1461.43 657.83 901.1 255.2 1147.7 0.28 9693.17 9985 10025 10351

0.782 1460.44 0 1460.45 902.21 565.22 271.71 1467.08 0 0 9966 10032 0
0.782 1461.44 1 1461.45 539.31 315.04 371.59 1617.38 0.33 9889.19 9966 10032 10446.8
0.782 1461.44 1 1461.45 538.69 315.87 372.07 1616.06 557 9889 9966 10032 10446
0.782 1461.44 1 1461.45 539.31 315.04 371.59 1617.38 0.33 9889.19 9966 10032 10446.8

0.89 1460.51 0 1460.71 758.28 792.59 894.24 617.17 0 0 9971 10014 0
0.89 1461.41 0.89 1461.77 177.64 1034.49 1269.51 0 0.59 9836.36 9971 10014 10014
0.89 1461.41 0.89 1461.77 178 1034.6 1269.4 0 178 9836 9971 10014 10014
0.89 1461.41 0.89 1461.77 177.64 1034.49 1269.51 0 0.59 9836.36 9971 10014 10014

0.985 1463.22 0 1463.43 583.56 1264.54 776.71 262.75 0 0 9978 10019 0
0.985 1464.31 1.09 1464.68 114.45 1204.18 1099.82 0 0.54 9904.55 9978 10019 10019
0.985 1464.21 0.99 1464.54 124 1289.24 1014.76 0 124 9895 9978 10019 10019
0.985 1464.22 1 1464.55 123.27 1284.37 1019.63 0 0.47 9895.73 9978 10019 10019

1.12 1466.57 0 1466.85 279.35 695.15 1339.67 269.18 0 0 9974 10037 0
1.12 1467.63 1.06 1468.07 88.24 423.35 1880.65 0 0.43 9948.76 9974 10037 10037
1.12 1467.42 0.85 1467.87 93 486.82 1817.18 0 93 9944 9974 10037 10037
1.12 1467.43 0.86 1467.88 92.35 478.23 1825.77 0 0.39 9944.65 9974 10037 10037

1.207 1469.05 0 1469.46 235.41 947.92 1154.85 201.23 0 0 9997 10030 0
1.207 1470.13 1.09 1470.74 88.73 817.91 1486.09 0 0.42 9941.27 9997 10030 10030
1.207 1470.02 0.97 1470.59 96 867.28 1436.72 0 96 9934 9997 10030 10030
1.207 1470.03 0.98 1470.61 95.12 860.84 1443.16 0 0.39 9934.88 9997 10030 10030

1.288 1471.57 0 1471.82 306.88 1112.2 894.42 297.38 0 0 9994 10032 0
1.288 1472.68 1.11 1473.11 93.61 1089.94 1214.06 0 0.62 9938.39 9994 10032 10032
1.288 1472.52 0.95 1472.9 103 1165.21 1138.79 0 103 9929 9994 10032 10032
1.288 1472.53 0.96 1472.91 103.08 1166.55 1137.45 0 0.54 9928.92 9994 10032 10032

SECNO CWSEl DIFKWS EG TOPWID OlOB OCH OROB PERENC STENCl STCHl STCHR STENCR

1.383 1474.27 0 1474.77 235.9 746.3 1410.59 147.11 0 0 9992 10030 0
1.383 1475.33 1.07 1476.08 63.77 464.66 1839.33 0 0.41 9966.23 9992 10030 10030
1.383 1475.11 0.85 1475.83 69 550.27 1753.73 0 69 9961 9992 10030 10030
1.383 1475.12 0.85 1475.84 68.63 545.66 1758.34 0 0.35 9961.37 9992 10030 10030

1.483 1477.26 0 1477.5 253.88 59.33 1074.63 475.04 0 0 9971 10025 0
1.483 1478.45 1.18 1478.78 63.45 0 1486.69 122.31 0.41 9971 9971 10025 10034.45
1.483 1478.23 0.97 1478.55 69 0 1405.9 203.09 69 9971 9971 10025 10040
1.483 1478.24 0.98 1478.56 69.27 0 1403.05 205.95 0.35 9971 9971 10025 10040.27

1.572 1478.98 0 1479.11 300.62 668.24 491.68 449.07 0 0 9985 10020 0
1.572 1480.07 1.1 1480.3 106.92 548.71 728.38 331.91 0.47 9941.18 9985 10020 10048.1
1.572 1479.89 0.92 1480.12 113 563.18 707.31 338.51 113 9938 9985 10020 10051
1.572 1479.9 0.92 1480.13 113.7 562.93 704.41 341.67 0.44 9937.84 9985 10020 10051.54

1.638 1480.59 0 1480.99 260.84 454.05 1041.41 113.54 0 0 9970 10020 0
1.638 1481.51 0.91 1482.27 54.9 35.42 1573.58 0 0.51 9965.1 9970 10020 10020
1.638 1481.42 0.83 1482.13 62 99.85 1509.15 0 62 9958 9970 10020 10020
1.638 1481.42 0.82 1482.13 61.53 95.28 1513.72 0 0.48 9958.47 9970 10020 10020

1.695 1482.64 0 1482.82 340.44 399.86 695.95 513.18 0 0 9978 10016 0
1.695 1483.79 1.15 1484.08 106 186.61 988.14 434.26 0.51 9955.21 9978 10016 10061.21
1.695 1483.62 0.98 1483.88 122 224.29 914.73 469.98 122 9950 9978 10016 10072
1.695 1483.62 0.99 1483.89 121.64 221.05 915.91 472.04 0.44 9950.48 9978 10016 10072.12



1.761 1484.51 0 1484.97 403.41 130.33 1068.76 409.91 0 0 9980 10017 0
1.761 1485.43 0.92 1486.28 48.69 0 1504.82 104.18 0.57 9980 9980 10017 10028.69
1.761 1485.23 0.72 1486.01 61 0 1418.08 190.91 61 9980 9980 10017 10041
1.761 1485.23 0.72 1486 61.82 0 1411.29 197.71 0.5 9980 9980 10017 10041.82

1.856 1487.51 0 1487.87 151.11 209.37 1197.28 202.34 0 0 9980 10019 0
1.856 1488.68 1.18 1489.22 42.16 19.07 1585.01 4.91 0.37 9977.84 9980 10019 10020
1.856 1488.46 0.95 1488.95 50 67.82 1497.87 43.31 50 9974 9980 10019 10024
1.856 1488.45 0.94 1488.95 49.54 61.09 1504.03 43.88 0.31 9974.51 9980 10019 10024.04

1.951 1489.53 0 1489.81 129.15 674.1 866.36 68.55 0 0 9981 10011 0
1.951 1490.75 1.22 1491.11 60.01 520.14 1088.85 0 0.33 9950.99 9981 10011 10011
1.951 1490.49 0.97 1490.83 66 583.09 1025.91 0 66 9945 9981 10011 10011
1.951 1490.51 0.98 1490.85 65.4 576.25 1032.75 0 0.28 9945.6 9981 10011 10011

2.045 1491.87 0 1492.11 281.71 591.43 650.8 366.77 0 0 9988 10019 0
2.045 1492.96 1.09 1493.36 99.26 482.18 930.44 196.38 0.5 9946.28 9988 10019 10045.54
2.045 1492.73 0.86 1493.1 111 519.26 875.17 214.56 111 9939 9988 10019 10050
2.045 1492.74 0.87 1493.11 111.87 516.71 869.09 223.2 0.43 9939.03 9988 10019 10050.9

2.121 1494.43 0 1494.85 136.39 254.62 939.59 113.79 0 0 9980 10019 0
2.121 1495.46 1.03 1496.11 39 0 1308 0 0.4 9980 9980 10019 10019
2.121 1495.23 0.8 1495.88 43 42.6 1265.4 0 43 9976 9980 10019 10019
2.121 1495.21 0.79 1495.88 42.52 36.27 1271.73 0 0.36 9976.48 9980 10019 10019

SECNO CWSEl DIFKWS EG TOPWID QlOB QCH QROB PERENC STENCl STCHl STCHR STENCR

2.2 1496 0 1496.06 336.4 728.22 579.77 0 0 0 9959 10036 0
2.2 1497.17 1.17 1497.26 170.9 455.57 852.43 0 0.44 9861.97 9959 10036 10036
2.2 1496.95 0.95 1497.03 187.32 519.87 788.13 0 191 9845 9959 10036 10036
2.2 1496.95 0.95 1497.03 187 518.78 789.22 0 0.38 9845.33 9959 10036 10036



•

•

•

E.5-2 HYDRAULIC CALCULATIONS
HEC-RAS DUPLICATE EFFECTIVE MODEL

(HEC-2 COMPUTATIONAL CONVEYANCE METHOD)



DuplicateHEC2Mode.rep

HEC-RAS Version 3.0.1 Mar 2001
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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PROJECT DATA
Project Title: Buchanan Wash Duplicate_HEC_2 Mode
Project File: DuplicateHEC2Mode.prj
Run Date and Time: 9/7/01 11:08:22 AM

Project in English units

Project Description:
FLOOD PLAIN ANALYSIS MARICOPA COUNTY FLOOD CONTROL DIST.

FLD' WAY ENCROACH CALC. (NATURAL CONDITON)
BUCHANAN

WASH

PLAN DATA

SKUNK CREEK TO C.A.P. CANAL

100 YR/6 HR STORM

OCT, 1987

Plan Title: Imported Plan 01
Plan File p:\Emcn-002\BW\Model\Duplicate\DuplicateHEC2Mode.pOl

Geometry Title: Imported Geom 01
Geometry File : p:\Emcn-002\BW\Model\Duplicate\DuplicateHEC2Mode.gOl

Flow Title Imported Flow 01
Flow File p:\Emcn-002\BW\Model\Duplicate\DuplicateHEC2Mode.fOl

Plan Description:
FP Profile 1
FW Profile 3
Conveyance Computational Method is set on HEC-2
Method
Computed HEC-2 Style

Plan Summary Information:
Number of: Cross Sections

Culverts
Bridges

18
o
o

Mulitple Openings
Inline Weirs

o
o

Computational Information
Water surface calculation tolerance
Critical depth calculaton tolerance
Maximum number of interations
Maximum difference tolerance
Flow tolerance factor

0.003
0.003
20
0.1
0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: Between every coordinate point (HEC2 Style)
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow
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Encroachment Data
Equal Conveyance True
Left Offset 0
Right Offset 0

River RIVER-1 Reach Reach-1
RS Profile Method Value1 Value2
2.2 PF 2 4 1
2.121 PF 2 4 1
2.045 PF 2 4 1
1.951 PF 2 4 1
1.856 PF 2 4 1
1.761 PF 2 4 1
1.695 PF 2 4 1
1.638 PF 2 4 1
1.572 PF 2 4 1
1.483 PF 2 4 1
1.383 PF 2 4 1
1.288 PF 2 4 1
1.207 PF 2 4 1
1.12 PF 2 4 1
lJ·9115 PF 2 4 1
0.89 PF 2 4 1
0.782 PF 2 4 1
0.71 PF 2 4 1

River RIVER-1 Reach Reach-1
RS Profile Method Value1 Value2
2.2 PF 3 1 9845 10036
2.121 PF 3 1 9976 10019
2.045 PF 3 1 9939 10050
1.951 PF 3 1 9945 10011
1.856 PF 3 1 9974 10024
1.761 PF 3 1 9980 10041
1.695 PF 3 1 9950 10072
1.638 PF 3 1 9958 10020
1.572 PF 3 1 9938 10051
1.483 PF 3 1 9971 10040
1.383 PF 3 1 9961 10030
1.21111 PF 3 1 9929 10032
1.207 PF 3 1 9934 10030
1.12 PF 3 1 9944 10037
0.9115 PF 3 1 9895 10019
0.89 PF 3 1 9836 10014
0.7112 PF 3 1 98119 10446
0.71 PF 3 1 9693 10351

River RIVER-1 Reach Reach-1
RS Profile Method Value1 Value2
2.2 PF 4 4 .11
2.121 PF 4 4 .11
2.045 PF 4 4 .11
1.951 PF 4 4 .11
1.856 PF 4 4 .11
1.761 PF 4 4 .11
1.695 PF 4 4 .9
1.6311 PF 4 4 .9
1.572 PF 4 4 .8
1.4113 PF 4 4 .11
1.3113 PF 4 4 .8
1.21111 PF 4 4 .9
1.207 PF 4 4 .9
1.12 PF 4 4 .11
0.9115 PF 4 4 1
0.89 PF 4 4 1
0.7112 PF 4 4 1
0.71 PF 4 4 1

FLOW DATA

Flow Title: Imported Flow 01
Flow File : p:\Emcn-002\8W\Model\Duplicate\DuplicateHEC2Mode.fOl
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Flow Data (cfsl

River Reach RS PF 1 PF 2 PF 3
PF 4

RIVER-1 Reach-1 2.2 1306 1306 1306
1306

RIVER-1 Reach-1 2.045 1609 1609 1609
1609

RIVER-1 Reach-1 1.363 2304 2304 2304
2304

Boundary Conditions

River Reach Profile Upstream Downstream

RIVER-1 Reach-1 PF 1 Known illS 1460.42

RIVER-1 Reach-1 PF 2 Known illS 1461.42

RIVER-1 Reach-1 PF 3 Known illS 1461.42

RIVER-1 Reach-1 PF 4 Known illS 1461.42

SUMMARY OF MANNING'S N VALUES

River:RIVER-1

Reach River Sta. n1 n2 n3

Reach-1 2.2 .055 .055 .055
Reach-1 2.121 .055 .055 .055
Reach-1 2.045 .055 .055 .055
Reach-1 1.951 .055 .055 .055
Reach-1 1.656 .055 .055 .055
Reach-1 1.761 .055 .055 .055
Reach-1 1.695 .055 .055 .055
Reach-1 1.636 .055 .055 .055
Reach-1 1.572 .055 .055 .055
Reach-1 1.483 .055 .055 .055
Reach-1 1.383 .055 .055 .055
Reach-1 1.286 .055 .055 .055
Reach-1 1.207 .055 .055 .055
Reach-1 1.12 .055 .055 .055
Reach-1 0.985 .055 .055 .055
Reach-1 0.89 .055 .055 .055
Reach-1 0.782 .055 .055 .055
Reach-1 0.71 .055 .055 .055

SUMMARY OF REACH LENGTHS

River: RIVER-1

Reach River Sta. Left Channel Right

Reach-1 2.2 400 417 425
Reach-1 2.121 405 410 415
Reach-1 2.045 505 505 510
Reach-1 1.951 510 502 495
Reach-1 1.856 502 502 502
Reach-1 1.761 360 350 340

Page 3



DuplicateHEC2Mode.rep

Reach-l 1.695 297 300 303
Reach-l 1.638 360 350 330
Reach-l 1.572 410 470 500
Reach-l 1.483 530 528 528
Reach-l 1.383 470 502 510
Reach-l 1.288 380 428 440
Reach-l 1.207 450 459 480
Reach-l 1.12 640 713 730
Reach-l 0.985 600 502 490
Reach-l 0.89 740 570 400
Reach-l 0.782 380 380 360
Reach-l 0.71 0 0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: RIVER-l

Reach River Sta. Contr. Expan.

Reach-l 2.2 .1 .3
Reach-1 2.121 .1 .3
Reach-1 2.045 ·1 .3
Reach-1 1.951 .1 .3
Reach-l 1.856 .1 .3
Reach-l 1.761 .1 .3
Reach-l 1.695 .1 .3
Reach-l 1.638 .1 .3
Reach-l 1.572 .1 .3
Reach-l 1.483 .1 .3
Reach-l 1.383 .1 .3
Reach-l 1.288 .1 .3
Reach-l 1.207 .1 .3
Reach-l 1.12 .1 .3
Reach-l 0.985 .1 .3
Reach-l 0.89 .1 .3
Reach-l 0.782 .1 .3
Reach-l 0.71 .1 .3

Profile Output Table - Standard Table 1

Reach River Sta Q Total Min Ch El W.S. Elev Crit W.S. E. G. Elev E.G. Slope Ve
1 Chnl Flow Area Top Width Froude - Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft)
(ft/s) (sq ft) (ft)

Reach-l 2.2 1308.00 1490.50 1496.0 1496.07 0.001524
2.38 674.67 336.31 0.23
Reach-l 2.2 1308.00 1490.50 1497.2 1497.26 0.001307
2.60 566.17 171.16 0.22
Reach-l 2.2 1308.00 1490.50 1496.9 1497.03 0.001315
2.53 586.36 187.31 0.22
Reach-l 2.2 1308.00 1490.50 1496.9 1497.02 0.001341
2.55 581.56 186.48 0.22

Reach-l 2.121 1308.00 1488.70 1494.4 1494.85 0.007239
5.81 286.35 136.57 0.50
Reach-l 2.121 1308.00 1488.70 1495.5 1496.11 0.007961
6.50 201.09 39.00 0.50
Reach-l 2.121 1308.00 1488.70 1495.2 1495.88 0.007752
6.58 204.63 43.00 0.52
Reach-l 2.121 1308.00 1488.70 1495.2 1495.86 0.007769
6.57 205.39 43.55 0.52

Reach-l 2.045 1609.00 1486.60 1491.9 1492.12 0.006056
5.13 456.65 281.18 0.45
Reach-l 2.045 1609.00 1486.60 1493.0 1493.35 0·005651
5.79 340.66 99.44 0.45
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Reach-l 2.045 1609.00 1486.60 1492.7 1493.10 0.005813
5.70 352.05 111.00 0.45
Reach-l 2.045 1609.00 1486.60 1492.7 1493.10 0.005700
5.65 355.55 111.74 0.45

Reach-l 1.951 1609.00 1482.90 1489.5 1489.81 0.003556
5.00 408.64 129.19 0.37
Reach-l 1.951 1609.00 1482.90 1490.7 1491.08 0.003620
5.22 339.55 59.99 0.35
Reach-l 1.951 1609.00 1482.90 1490.5 1490.83 0.003543
5.08 352.84 66.00 0.34
Reach-l 1.951 1609.00 1482.90 1490.5 1490.83 0.003640
5.14 348.37 65.22 0.35

Reach-l 1.856 1609.00 1480.70 1487.5 1487.117 0.004171
5.41 3113.70 150.73 0.40
Reach-l 1.856 1609.00 1480.70 1488.7 1489.19 0.003853
5.88 284.35 43.47 0.40
Reach-l 1.856 1609.00 1480.70 1488.5 1488.95 0.003867
5.78 298.40 50.00 0.39
Reach-l 1.856 1609.00 1480.70 1488.4 141313·91 0.0039113
5.79 298.42 50.64 0.40

Reach-l 1.761 1609.00 1479.10 1484.5 1484.97 0.008434
6.49 398.86 403.l!1 0.54
Reach-l 1.761 1609.00 1479.10 14115.4 14136.26 0.009577
7.55 226.31 49.l!3 0.57
Reach-l 1.761 1609.00 1479.10 1485.2 1486.01 0.0096l!0
7.43 238.70 61.00 0.5l!
Reach-l 1.761 1609.00 1479.10 14l!5.3 1486.05 0.008858
7.1l! 24l!.1l! 62.74 0.55

Reach-l 1.695 1609.00 1477.30 14132.6 14l!2.83 0.004348
4.45 535.911 340.78 0.39
Reach-l 1.695 1609.00 1477.30 14l!3.l! 1484.08 0.003845
4.93 394.22 106.45 0.38
Reach-l 1.695 1609.00 1477.30 1483.6 14l!3.1313 0.003706
4.74 418.55 122.00 0.37
Reach-1 1.695 1609.00 1477.30 1483.7 14l!3.95 0.003892
4.l!9 402.l!9 114.00 0.38

Reach-1 1.63l! 1609.00 1475.70 14l!0.6 14l!0.99 0.009014
5.139 377.62 260.62 0.55
Reach-1 1.63l! 1609.00 1475.70 14l!1.5 14l!2.26 0.010241
7.13 230.26 54.24 0.60
Reach-1 1.63l! 1609.00 1475.70 14l!1.4 14l!2.13 0.009771
6.91 244.00 62.00 0.58
Reach-1 1.63l! 1609.00 1475.70 1481.3 14l!2.08 0.010851
7.16 234.15 60.66 0.61

Reach-1 1.572 1609.00 1473.70 1479.0 1479.11 0.003333
3.70 5l!2.14 300.69 0.34
Reach-1 1.572 1609.00 1473.70 1480.1 1480.29 0.003095
4.23 432.52 108.31 0.34
Reach-l 1.572 1609.00 1473.70 1479.9 1480.13 0.003340
4.29 430.12 113.00 0.35
Reach-l 1.572 1609.00 1473.70 1479.8 1480.05 0.0031313
4.13 450.55 121.20 0.34

Reach-l 1.4l!3 1609.00 1470.00 1477.3 1477.50 0.003556
4.34 469.63 253.89 0.36
Reach-l 1.483 1609.00 1470.00 1478.4 1478.79 0.003350
4.78 349.92 63.35 0.35
Reach-1 1.4l!3 1609.00 1470.00 147l!.2 1478.56 0.003371
4.6l! 35l!.10 69.00 0.35
Reach-1 1.483 1609.00 1470.00 1478.2 1478.53 0.003377
4.6l! 359.64 69.l!7 0.35
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Reach-l 1.383 2304.00 1467.20 1474.3 1473.52 1474.77 0.006909
6.71 473.94 236.01 0.50
Reach-l 1.383 2304.00 1467.20 1475.3 1476.07 0.007161
7.35 344.32 63.71 0.50
Reach-l 1.383 2304.00 1467.20 1475.1 1475.83 0.007211
7.24 351.07 69.00 0.51
Reach-l 1.383 2304.00 1467.20 1475.2 1475.87 0.006846
7.10 358.33 69.59 0.49

Reach-l 1.288 2304.00 1465.50 1471.6 1471.82 0.005032
5.10 621.95 306.84 0.42
Reach-l 1.288 2304.00 1465.50 1472.7 1473.10 0.004879
5.57 447.20 94.17 0.41
Reach-l 1.288 2304.00 1465.50 1472.5 1472.90 0.004716
5.39 469.52 103.00 0.40
Reach-l 1.288 2304.00 1465.50 1472.6 1472.97 0.004882
5.52 457.37 98.67 0.41

Reach-1 1.207 2304.00 1463.00 1469.1 1469.47 0.006602
6.49 522.43 235.52 0.49
Reach-l 1.207 2304.00 1463.00 1470.1 1470.74 0.006836
6.93 390.85 89.09 0.48
Reach-l 1.207 2304.00 1463.00 1470.0 1470.59 0.006827
6.115 400.77 96.00 0.411
Reach-l 1.207 2304.00 1463.00 1469.9 1470.55 0.007256
7.02 391.46 95.12 0.49

Reach-l 1.12 2304.00 1461.10 1466.6 1466.115 0.0041142
4.93 592.24 279.03 0.42
Reach-1 1.12 2304.00 1461.10 1467.6 14611.08 0.004859
5.57 436.117 87.117 0.42
Reach-l 1.12 2304.00 1461.10 1467.4 1467.87 0.005122
5.511 4311.49 93.00 0.43
Reach-1 1.12 2304.00 1461.10 1467.5 1467.92 0.004490
5.211 455.50 95.05 0.41

Reach-1 0.985 2304.00 1458.10 1463.2 1462.22 1463.43 0.005115
4.77 684.30 584.20 0.42
Reach-l 0.985 2304.00 1458.10 1464.3 1462.51 1464.68 0.004961
5.29 4110.03 114.56 0.41
Reach-1 0.985 2304.00 14511.10 1464.2 1462.38 1464.54 0.004507
4.99 506.89 124.00 0.39
Reach-1 0.985 2304.00 1458.10 1464.3 1462.50 1464.68 0.004961
5.29 4110.03 114.56 0.41

Reach-1 0.119 2304.00 1454.00 1460.5 1460.71 0.004886
4.115 822·113 758.06 0.41
Reach-1 0.89 2304.00 1454.00 1461.4 1461.77 0.005663
5.71 516.38 177 .21 0.44
Reach-1 0.89 2304.00 1454.00 1461.4 1461.77 0.005634
5.70 518.05 178.00 0.44
Reach-1 0.89 2304.00 1454.00 1461.4 1461.77 0.005663
5.71 516.38 177 .21 0.44

Reach-1 0.782 2304.00 1454.50 1460.4 1460.45 0.000124
0.85 3180.22 902.41 0.07
Reach-1 0.782 2304.00 1454.50 1461.4 1461.45 0.000125
0.97 2636.77 538.20 0.07
Reach-1 0.782 2304.00 1454.50 1461.4 1461.45 0.000125
0.97 2638.88 538.70 0.07
Reach-1 0.782 2304.00 1454.50 1461.4 1461.45 0.000125
0.97 2636.77 538.20 0.07

Reach-1 0.71 2304.00 1449.50 1460.4 1456.13 1460.42 0.000040
0.64 4758.57 1064.97 0.04
Reach-l 0.71 2304.00 1449.50 1461.4 1456.13 1461.43 0.000040
0.69 4039.25 657.68 0.04
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Reach-l 0.71 2304.00 1449.50 1461.4 1456.13 1461.43 0.000040
0.69 4041.18 658.00 0.04
Reach-l 0.71 2304.00 1449.50 1461.4 1456.13 1461.43 0.000040
0.69 4039.25 657.68 0.04

Profile Output Table - Standard Table 2

Reach River Sta E. G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q

Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs)

(cfs) (cfs) (ft)

Reach-l 2.2 1496.07 1496.00 0.06 1.18 0.04 728.06
579.94 336.31

Reach-l 2.2 1497.26 1497.17 0.09 1.10 0.06 455.85
852.15 171.16

Reach-l 2.2 1497.03 1496.95 0.08 1.09 0.06 519.66
788.34 187.31

Reach-l 2.2 1497.02 1496.94 0.08 1.11 0.06 515·09
792.91 186.48

Reach-l 2.121 1494.l!5 1494.43 0.42 2.68 0.05 255.19
93l!.16 114.65 136.57

Reach-l 2.121 1496.11 1495.45 0.66 2.6l! 0.08
1308.00 39.00

Reach-l 2.121 1495.88 1495.22 0.66 2.69 o.ol! 42.60
1265.40 43.00

Reach-l 2.121 1495.86 1495.20 0.65 2.67 0.09 49.66
125l!.34 43.55

Reach-l 2.045 1492.12 1491.l!8 0.24 2.31 0.00 590.97
651.76 366.27 281.18

Reach-l 2.045 1493.35 1492.95 0.40 2.26 0.01 488 .18
929.05 191.77 99.44

Reach-l 2.045 1493.10 1492.73 0.37 2.26 0.01 519.34
875.00 214.66 111.00

Reach-l 2.045 1493.10 1492.74 0.37 2.27 0.01 519.42
l!69.49 220.0l! 111.74

Reach-l 1.951 1489.81 14l!9.53 0.28 1.94 0.01 674.26
866.14 68.60 129.19

Reach-l 1.951 1491.08 1490.72 0.37 1.l!8 0.02 518.43
1090.57 59.99

Reach-l 1.951 1490.83 1490.49 0.34 1.86 0.02 583.10
1025.90 66.00

Reach-l 1.951 1490.83 1490.48 0.35 1.90 0.01 572.75
1036.25 65.22

Reach-l 1.856 1487.87 1487.50 0.36 2.89 0.01 208.49
1198.89 201.61 150.73

Reach-l 1.856 1489.19 14l!8.66 0.53 2.90 0.03 31.00
1570.06 7.94 43.47

Reach-l 1.856 1488.95 1488.46 0.49 2.92 0.03 67.84
1497.82 43.34 50.00

Reach-l 1.856 1488.91 1488.42 0.49 2.84 0.02 72.24
1491.05 45.71 50.64

Reach-l 1.761 1484.97 1484.51 0.46 2.06 0.08 130.56
1066.15 412.29 403.81

Reach-l 1.761 1486.26 1485.42 0.84 2.01 0.16
1495.33 113.67 49.83

Reach-l 1.761 1486.01 1485.23 0.78 1.97 0.16
1418.28 190.72 61.00

Reach-l 1.761 1486.05 1485.32 0.73 1.96 0.13
1397.36 211.64 62.74
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Reach-l 1.695 1482.83 1482.65 0.18 1.82 0.02 400.15
695.09 513.76 340.78

Reach-l 1.695 1484.08 1483.79 0.29 1.78 0.05 185.72
984.71 438.57 106.45

Reach-l 1.695 1483.88 1483.62 0.26 1.70 0.04 224.36
914.54 470.11 122.00

Reach-l 1.695 1483.95 1483.67 0.28 1.83 0.05 203.27
953.36 452.37 114.00

Reach-l 1.638 1480.99 1480.60 0.40 1.80 0.08 452.92
1043.59 112.49 260.62

Reach-l 1.638 1482.26 1481.48 0.78 1.80 0.17 29.34
1579.66 54.24

Reach-l 1.638 1482.13 1481.42 0.71 1.86 0.14 99.81
1509.19 62.00

Reach-l 1.638 1482.08 1481.31 0.77 1.86 0.17 83.35
1525.65 60.66

Reach-l 1.572 1479.11 1478.98 0.13 1.60 0.01 668.26
491.49 449.25 300·69

Reach-l 1.572 1480.29 1480.07 0.22 1.49 0.01 551.69
721.93 335.38 108.31

Reach-l 1.572 1480.13 1479.90 0.23 1.56 0.01 563.30
707.06 338.64 113.00

Reach-l 1.572 1480.05 1479.85 0.21 1.51 0.01 578.73
672.73 357.54 121.20

Reach-l 1.483 1477.50 1477.27 0.23 2.70 0.03 59.45
1074.46 475.09 253.89

Reach-l 1.483 1478.79 1478.45 0.34 2.67 0.04
1488.14 120.86 63.35

Reach-l 1.483 1478.56 1478.24 0.32 2.69 0.04
1405.98 203.02 69.00

Reach-l 1.483 1478.53 1478.21 0.32 2.62 0.04
1397.13 211.87 69.87

Reach-l 1.383 1474.77 1474.27 0.50 2.87 0.07 746.68
1410.11 147.20 236.01

Reach-l 1.383 1476.07 1475.33 0.75 2.88 0.10 463.55
1840.45 63.71

Reach-l 1.383 1475.83 1475.11 0.71 2.83 0.10 550.24
1753.76 69.00

Reach-l 1.383 1475.87 1475.18 0.69 2.81 0.08 564.69
1739.31 69.59

Reach-l 1.288 1471.82 1471.57 0.25 2.34 0.02 1112.06
894.62 297.32 306.84
Reach-l 1.288 1473.10 1472.68 0.42 2.34 0.02 1092.85

1211.15 94.17
Reach-l 1.288 1472.90 1472.52 0.38 2.29 0.02 1165.34

1138.66 103.00
Reach-l 1.288 1472.97 1472.57 0.40 2.40 0.02 1128.17

1175.83 98.67

Reach-l 1.207 1469.47 1469.05 0.42 2.57 0.04 948.65
1154.09 201.26 235.52

Reach-l 1.207 1470.74 1470.14 0.60 2.61 0.05 822.72
1481.28 89.09

Reach-l 1.207 1470.59 1470.02 0.57 2.68 0.04 867.32
1436.68 96.00

Reach-l 1.207 1470.55 1469.95 0.60 2.57 0.06 848.30
1455.70 95.12

Reach-l 1.12 1466.85 1466.57 0.28 3.40 0.02 694.64
1340.49 268.87 279.03

Reach-l 1.12 1468.08 1467.63 0.45 3.37 0.02 417.52
1886.48 87.87
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Reach-1 1.12 1467.87 1467.42 0.44 3.29 0.03 486.88
1817.12 93.00

Reach-1 1.12 1467.92 1467.52 0.40 3.23 0.01 552.13
1751.87 95.05

Reach-1 0.985 1463.43 1463.22 0.21 2.72 0.00 1265.02
776.08 262.90 584.20

Reach-1 0.985 1464.68 1464.31 0.37 2.91 0.00 1205.82
1098.18 114.56

Reach-1 0.985 1464.54 1464.22 0.33 2.77 0.00 1289.36
1014.64 124.00

Reach-1 0.985 1464.68 1464.31 0.37 2.91 0.00 1205.82
1098.18 114.56

Reach-1 0.89 1460.71 1460.51 0.20 0.20 0.06 791.92
894.83 617.26 758.06

Reach-1 0.89 1461.77 1461.40 0.37 0.21 0.11 1031.43
1272.57 177.21

Reach-1 0.89 1461.77 1461.40 0.36 0.21 0.11 1034.02
1269.98 178.00

Reach-1 0·89 1461.77 1461.40 0.37 0.21 0.11 1031.43
1272.57 177.21

Reach-1 0.782 1460.45 1460.44 0.01 0.02 0.00 565.36
271.54 1467.10 902.41

Reach-1 0.782 1461.45 1461.44 0.01 0.02 0.00 312.37
371.75 1619.88 538.20

Reach-1 0.782 1461.45 1461.44 0.01 0.02 0.00 315.88
372.02 1616.10 538.70

Reach-1 0.782 1461.45 1461.44 0.01 0.02 0.00 312.37
371.75 1619.88 538.20

Reach-1 0.71 1460.42 1460.42 0.00 925.88
210.74 1167.38 1064.97

Reach-1 0.71 1461.43 1461.42 0.01 901.84
255.26 1146.90 657.68

Reach-1 0.71 1461.43 1461.42 0.01 901.37
255.14 1147.49 658.00

Reach-1 0.71 1461.43 1461.42 0.01 901.84
255.26 1146.90 657.68
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HEC-RAS Version 3.0.1 Mar 2001
U.S. Army 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 X X
XXXXXXX XXX X 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: Buchanan Wash Duplicate_RAS Mode
Project File: DupRASMode.prj
Run Date and Time: 10/1/01 9:15:14 AM

Project in English units

Project Description:
FLOOD PLAIN ANALYSIS MARICOPA COUNTY FLOOD CONTROL DIST.

FLD'WAY ENCROACH CALC. (NATURAL CONDITON)
BUCHANAN

100 YR/6 HR STORM

WASH

PLAN DATA

sKUNK CREEK TO C.A.P. CANAL OCT, 1987

Plan Title: Imported Plan 01
Plan File p:\Emcn-002\BW\Model\Duplicate\DupRASMode.pOl

Geometry Title: Imported Geom 01
Geometry File: p:\Emcn-002\BW\Model\Duplicate\DupRASMode.gOl

Flow Title
Flow File

Plan Description:
FP Profile 1
FW Profile 3

Computed HEC-RAS Style

Imported Flow 01
p:\Emcn-002\BW\Model\Duplicate\DupRASMode.fOl

Plan Summary Information:
Number of: Cross Sections

Culverts
Bridges

18
o
o

Mulitple Openings
Inline Weirs

o
o

Computational Information
Water surface calculation tolerance
Critical depth calculaton tolerance
Maximum number of interations
Maximum difference tolerance
Flow tolerance factor

0.003
0.003
20
0.1
0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

Encroachment Data
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Equal Conveyance True
Left Offset 0
Right Offset 0

River RIVER-l Reach Reach-l
RS Profile Method Valuel Value2
2.2 PF 2 4 1
2.121 PF 2 4 1
2.045 PF 2 4 1
1.951 PF 2 4 1
1.856 PF 2 4 1
1.761 PF 2 4 1
1.695 PF 2 4 1
1.638 PF 2 4 1
1.572 PF 2 4 1
1.483 PF 2 4 1
1.383 PF 2 4 1
1.288 PF 2 4 1
1.207 PF 2 4 1
1.12 PF 2 4 1
0.985 PF 2 4 1
0·119 PF 2 4 1
0.782 PF 2 4 1
0.71 PF 2 4 1

River RIVER-l Reach Reach-l
RS Profile Method Valuel Value2
2.2 PF 3 1 9845 10036
2.121 PF 3 1 9976 10019
2.045 PF 3 1 9939 10050
1.951 PF 3 1 9945 10011
1.&56 PF 3 1 9974 10024
1.761 PF 3 1 99&0 10041
1.695 PF 3 1 9950 10072
1.638 PF 3 1 9958 10020
1.572 PF 3 1 9938 10051
1.483 PF 3 1 9971 10040
1.383 PF 3 1 9961 10030
1.288 PF 3 1 9929 10032
1.207 PF 3 1 9934 10030
1.12 PF 3 1 9944 10037
0.9&5 PF 3 1 9&95 10019
0.89 PF 3 1 9836 10014
0.782 PF 3 1 98&9 10446
0.71 PF 3 1 9693 10351

River RIVER-l Reach Reach-l
RS Profile Method Valuel Value2
2.2 PF 4 4 .8
2.121 PF 4 4 .8
2.045 PF 4 4 .8
1.951 PF 4 4 .8
1.856 PF 4 4 .8
1.761 PF 4 4 .8
1.695 PF 4 4 .9
1.638 PF 4 4 .9
1.572 PF 4 4 .8
1.483 PF 4 4 .8
1.383 PF 4 4 .8
1.288 PF 4 4 .9
1.207 PF 4 4 .9
1.12 PF 4 4 ·8
0.985 PF 4 4 1
0.89 PF 4 4 1
0.782 PF 4 4 1
0.71 PF 4 4 1

FLOW DATA

Flow Title: Imported Flow 01
Flow File: p:\Emcn-002\BW\Model\Duplicate\DupRASMode.fOl
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Flow Data (cfs)

River Reach RS PF 1 PF 2 PF 3
PF 4

RIVER-1 Reach-1 2.2 BOil 13011 BOil
13011

RIVER-1 Reach-1 2.045 1609 1609 1609
1609

RIVER-1 Reach-1 1.3113 2304 2304 2304
2304

Boundary Conditions

River Reach Profile Upstream Downstream

RIVER-1 Reach-1 PF 1 Known WS 1460.42

RIVER-1 Reach-1 PF 2 Known WS 1461.42

RIVER-1 Reach-1 PF 3 Known WS 1461.42

RIVER-1 Reach-1 PF 4 Known WS 1461.42

SUMMARY OF MANNING'S N VALUES

River:RIVER-1

Reach River Sta. n1 n2 n3

Reach-1 2.2 .055 .055 .055
Reach-1 2.121 .055 .055 .055
Reach-1 2.045 .055 .055 .055
Reach-1 1.951 .055 .055 .055
Reach-1 1.1156 .055 .055 .055
Reach-1 1.761 .055 .055 .055
Reach-1 1.695 .055 .055 .055
Reach-1 1.6311 .055 .055 .055
Reach-1 1.572 .055 .055 .055
Reach-1 1.4113 .055 .055 .055
Reach-1 1.3113 .055 .055 .055
Reach-1 1.21111 .055 .055 .055
Reach-1 1.207 .055 .055 .055
Reach-1 1.12 .055 .055 .055
Reach-1 0.9115 .055 .055 .055
Reach-1 0.119 .055 .055 .055
Reach-1 0.7112 .055 .055 .055
Reach-1 0.71 .055 .055 .055

SUMMARY OF REACH LENGTHS

River: RIVER-1

Reach River Sta. Left Channel Right

Reach-1 2.2 400 417 425
Reach-1 2.121 405 410 415
Reach-1 2.045 505 505 510
Reach-1 1.951 510 502 495
Reach-1 1.1156 502 502 502
Reach-1 1.761 360 350 340
Reach-1 1.695 297 300 303
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Reach-1 1.638 360 350 330
Reach-1 1.572 410 470 500
Reach-1 1.483 530 528 528
Reach-1 1.383 470 502 510
Reach-1 1.288 380 428 440
Reach-1 1.207 450 459 480
Reach-1 1.12 640 713 730
Reach-1 0.985 600 502 490
Reach-1 0.89 740 570 400
Reach-1 0.782 380 380 360
Reach-1 0.71 0 0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: RIVER-1

Reach River Sta. Contr. Expan.

Reach-1 2.2 .1 ·3
Reach-1 2.121 .1 .3
Reach-1 2.045 .1 .3
Reach-1 1.951 .1 .3
Reach-1 1.856 .1 .3
Reach-1 1.761 .1 .3
Reach-1 1.695 .1 .3
Reach-1 1.638 .1 .3
Reach-1 1.572 .1 .3
Reach-1 1.4113 .1 .3
Reach-1 1.3113 .1 .3
Reach-1 1.2118 .1 .3
Reach-1 1.207 .1 .3
Reach-1 1.12 .1 .3
Reach-1 0.985 .1 .3
Reach-1 0.119 .1 .3
Reach-1 0.7112 .1 .3
Reach-1 0.71 .1 .3

Profile Output Table - Standard Table 1

Reach River Sta Q Total Min Ch El W.S. Elev Crit W.S. E. G. Elev E.G. Slope Ve
1 Chnl Flow Area Top Width Froude II ChI

(cfs) (ft) (ft) (ft) ( ft) (ftlft)
(ft/s) (sq ft) (ft)

Reach-1 2.2 1308.00 1490.50 1496.1 1496.15 0.001627
2.47 701.114 343.33 0.23
Reach-1 2.2 1308.00 1490.50 1497.3 1497.35 0.001383
2.70 562.28 166.55 0.22
Reach-1 2.2 13011.00 1490.50 1497.0 1497.07 0.001366
2.59 593.11 187.40 0.22
Reach-1 2.2 1308.00 1490.50 1497.0 1497.10 0.001431
2.66 576.12 181.15 0.23

Reach-1 2.121 1308.00 1488.70 1494.5 1494.90 0.006887
5.73 295.04 138.08 0.49
Reach-1 2.121 1308.00 1488.70 1495.5 1496.17 0.007568
6.40 204.48 39.00 0.49
Reach-1 2.121 1308·00 1488.70 1495.2 1495.89 0.007674
6.56 205.30 43.00 0.52
Reach-1 2.121 1308.00 1488.70 1495.3 1495.91 0.007325
6.44 209.88 43.88 0.51

Reach-1 2.045 1609.00 1486.60 1492.0 1492.21 0.006137
5.24 482.17 293.12 0.45
Reach-1 2.045 1609.00 1486.60 1493.0 1493.46 0.005728
5.90 331.70 92.02 0.45
Reach-1 2.045 1609.00 1486.60 1492.7 1493.11 0.005863
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5.73 353.08 111.00 0.45
Reach-l 2.045 1609.00 1486.60 1492.8 1493.22 0.005776
5.76 346.13 104.35 0.45

Reach-l 1.951 1609.00 1482.90 1489.6 1489.89 0.003562
5.05 418.43 131.25 0.37
Reach-l 1.951 1609.00 1482.90 1490.8 1491.17 0.003640
5.27 336.30 58.25 0.35
Reach-l 1.951 1609.00 1482.90 1490.5 1490.83 0.003547
5.08 352.87 66.00 0.34
Reach-l 1.951 1609.00 1482.90 1490.6 1490.91 0.003659
5.18 344.46 63.20 0.35

Reach-l 1.856 1609.00 1480.70 1487.6 1487.94 0.004162
5.44 394.33 154.13 0.40
Reach-l 1.856 1609.00 1480.70 1488.7 1489.27 0.003841
5.91 278.39 41.23 0.40
Reach-l 1.856 1609.00 1480.70 1488.5 1488.95 0.003870
5.78 298.32 50.00 0.40
Reach-1 1·856 1609.00 1480.70 1488.5 1489·00 0·003901
5.82 294.44 48.48 0.40

Reach-l 1.761 1609.00 1479.10 1484.6 1485.04 0.008462
6.56 423.51 408.86 0.54
Reach-l 1.761 1609.00 1479.10 1485.5 1486.35 0.009611
7.61 221.49 46.31 0.58
Reach-l 1.761 1609.00 1479.10 1485.2 1486.02 0.009611
7.41 239.29 61.00 0.57
Reach-l 1.761 1609.00 1479.10 1485.4 1486.14 0.008906
7.25 242.29 58.09 0.55

Reach-l 1.695 1609.00 1477.30 1482.7 1482.86 0.004474
4.54 545.93 343.91 0.39
Reach-l 1.b95 1609.00 1477.30 1483.8 1484.12 0.003993
5.04 384.80 102.79 0.39
Reach-l 1.b95 1609.00 1477.30 1483.6 1483.89 0.003724
4.75 419.26 122.00 0.37
Reach-l 1.b95 1609.00 1477.30 1483.7 1483.99 0.004042
4.99 392.88 109.88 0.39

Reach-l 1.638 1609.00 1475.70 1480.7 1481.05 0.008431
5.78 398.19 263.59 0.54
Reach-l 1.638 1609.00 1475.70 1481.6 1482.32 0.009452
6.94 237.27 55.01 0.57
Reach-l 1.638 1609.00 1475.70 1481.4 1482.14 0.009640
b.88 245.06 62.00 0.58
Reach-l 1.638 1609.00 1475.70 1481.4 1482.13 0.009990
6.97 241.07 61.09 0.59

Reach-l 1.572 1609.00 1473.70 1479.1 1479.18 0.003452
3.82 604.05 304.61 0.34
Reach-l 1.572 1609.00 1473.70 1480.1 1480.37 0.003215
4.35 426.46 105.04 0.34
Reach-l 1.572 1609.00 1473.70 1479.9 1480.15 0.003339
4.30 432.76 113.00 0.35
Reach-l 1.572 1609.00 1473.70 1479.9 1480.13 0.003261
4.25 440.02 116.11 0.34

Reach-l 1.483 1609.00 1470.00 1477.3 1477.52 0.003652
4.40 473.04 254.15 0.36
Reach-l 1.483 1609.00 1470.00 1478.5 1478.81 0.003447
4.85 343.09 61.47 0.36
Reach-l 1.483 1609.00 1470.00 1478.3 1478.58 0.003366
4.69 359.72 69.00 0.35
Reach-l 1.483 1609.00 1470.00 1478.2 1478.56 0.003454
4.74 355.71 68.39 0.35
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Reach-1 1.383 2304.00 1467.20 1474.6 1475.05 0.005588
6.29 567.14 273.18 0.46
Reach-1 1.383 2304.00 1467.20 1475.8 1476.39 0.005609
6.75 374.66 64.20 0.45
Reach-1 1.383 2304.00 1467.20 1475.1 1475.84 0.007248
7.27 352.14 69.00 0.51
Reach-1 1.383 2304.00 1467.20 1475.6 1476.20 0.005388
6.53 390.46 70.06 0.44

Reach-1 1.288 2304.00 1465.50 1471.8 1472.11 0.006224
5.88 946.42 1430.95 0.47
Reach-1 1.288 2304.00 1465.50 1472.9 1473.44 0.006337
6.48 389.15 77.99 0.47
Reach-1 1.288 2304.00 1465.50 1472.5 1472.91 0.004726
5.40 470.26 103.00 0.40
Reach-1 1.288 2304.00 1465.50 1472.8 1473.32 0.006325
6.41 395.13 81.27 0.47

Reach-1 1.207 2304.00 1463.00 1469.1 1469.53 0.006304
6·40 540.77 239.31 0.48
Reach-1 1.207 2304.00 . 1463.00 1470.2 1470.81 0.006490
6.80 397.48 88.67 0.47
Reach-1 1.207 2304.00 1463.00 1470.0 1470.59 0.006837
6.85 400.75 96.00 0.48
Reach-1 1.207 2304.00 1463.00 1470.0 1470.63 0.006808
6.86 399.12 94.38 0.48

Reach-l 1.12 2304.00 1461.10 1466.8 1467.05 0.004550
4.93 653.15 300.44 0.41
Reach-1 1.12 2304.00 1461.10 1467.9 1468.31 0.004538
5.52 438.26 83.42 0.41
Reach-1 1.12 2304.00 1461.10 1467.4 1467.88 0.005057
5.56 440.24 93.00 0.43
Reach-1 1.12 2304.00 1461.10 1467.8 1468.16 0.004218
5.27 463.18 91.32 0.40

Reach-l 0.985 2304.00 1458.10 1463.5 1462.27 1463.70 0.005144
5.02 876.24 710.53 0.43
Reach-1 0.985 2304.00 1458.10 1464.6 1462.76 1465.03 0.004919
5.47 470.67 105.01 0.42
Reach-1 0.985 2304.00 1458.10 1464.3 1462.47 1464.58 0.004488
5.00 512.69 124.00 0.39
Reach-l 0.985 2304.00 1458.10 1464.6 1462.76 1465.03 0.004919
5.47 470.67 105. D1 0.42

Reach-l 0.89 2304.00 1454.00 1460.5 1460.74 0.005903
5.32 813.87 755.50 0.45
Reach-l 0.89 2304.00 1454.00 1461.3 1461.82 0.007146
6.37 450.63 143.73 0.50
Reach-1 0.89 2304.00 1454.00 1461.4 1461.78 0.005813
5.79 518.16 178.00 0.45
Reach-1 0.89 2304.00 1454.00 1461.3 1461.82 0.007146
6.37 450.63 143.73 0.50

Reach-l 0.782 2304.00 1454.50 1460.4 1460.45 0.000132
0.88 3181.54 902.46 0.07
Reach-1 0.782 2304.00 1454.50 1461.4 1461.45 0.000132
1.00 2601.17 530.40 0.07
Reach-l 0.782 2304·00 1454.50 1461.4 1461.45 0.000129
0.98 2639.14 538.71 0.07
Reach-l 0.782 2304.00 1454.50 1461.4 1461.45 0.000132
1.00 2601.17 530.40 0.07

Reach-1 0.71 2304.00 1449.50 1460.4 1456.20 1460.42 0.000042
0.66 4758.57 1064.97 0.04
Reach-1 0.71 2304.00 1449.50 1461.4 1456.20 1461.43 0.000042
0.71 3933.98 637.97 0.04
Reach-1 0.71 2304.00 1449.50 1461.4 1456.20 1461.43 0.000040
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0.70 4041.18 658.00 0.04
Reach-l 0.71 2304.00 1449.50 1461.4 1456.20 1461.43 0.000042
0.71 3933.98 637.97 0.04

Profile Output Table - Standard Table 2

Reach River Sta E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q

Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs)

(cfs) (cfs) (ft)

Reach-l 2.2 1496.15 1496.08 0.06 1.21 0.03 691.32
616.68 343.33

Reach-l 2.2 1497.35 1497.26 0.09 1.13 0.05 404.65
903.35 166.55

Reach-l 2.2 1497.07 1496.98 0.08 1.12 0.06 493.97
814.03 187.40

Reach-1 2·2 1497.10 1497·01 0.09 1·14 0.05 465.79
842.21 181.15

Reach-l 2.121 1494.90 1494.50 0.40 2.64 0.05 249.74
93/l.45 119.8:1, 138.0/l

Reach-l 2.121 1496.17 1495.54 0.64 2.64 0.07
130/l.00 39.00

Reach-l 2.121 1495.89 1495.24 0.65 2.70 0.08 42.68
1265.32 43.00

Reach-l 2.121 1495.91 1495.28 0.63 2.62 0.07 54.64
1253.36 43.M

Reach-l 2.045 1492.21 1491.96 0.25 2.32 0.00 611.72
679.9/l 317.30 293.12

Reach-l 2.045 1493.46 1493.05 0.42 2.28 0.01 533.12
963.33 112.55 92.02

Reach-l 2.045 1493.11 1492.74 0.38 2.27 0.01 514.36
Ml.49 213.15 111.00

Reach-l 2.045 1493.22 1492./l3 0.39 2.29 0.01 561.89
902.34 144.76 104.35

Reach-l 1.951 1489.89 1489.60 0.28 1.94 0.01 662.88
885./l3 60.29 131.25

Reach-l 1.951 1491.17 1490.80 0.37 1./l8 0.02 495.66
1113.34 58.25

Reach-l 1.951 1490.83 1490.49 0.34 1./l6 0.02 582.41
1026.59 66.00

Reach-l 1.951 1490.91 1490.56 0.36 1.90 0.01 550.83
1058.17 63.20

Reach-l 1.1156 1487.94 14117.57 0.37 2.89 0.01 187.19
1222.16 199.65 154.13

Reach-l 1.1156 1489.27 1488.74 0.54 2.90 0.03 5.25
1596.05 7.70 41.23

Reach-l 1.1156 1488.95 1488.46 0.49 2.91 0.03 67.83
1497.84 43.33 50.00

Reach-l 1.856 1489.00 148/l.50 0.50 2.84 0.02 48.06
1516.75 44.20 48.48

Reach-l 1.761 1485.04 1484.57 0.48 2.09 0.09 134.96
1092.35 381.68 408.86

Reach-l 1.761 1486.35 1485.48 0.87 2.06 0.17
1525.52 83.48 46.31

Reach-l 1.761 1486.02 1485.24 0.78 1.97 0.16
1417.45 191.55 61.00

Reach-l 1.761 1486.14 1485.39 0.75 2.01 0.14
1427.69 181.31 58.09
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Reach-l 1.695 1482.86 1482·67 0.19 1.80 0.02 395.48
713.38 500.15 343.91

Reach-l 1.695 1484.12 1483.81 0.31 1.76 0.04 139.59
1009.96 459.45 102.79

Reach-l 1.695 1483.89 1483.62 0.26 1.70 0.04 219.61
918.53 470.86 122.00

Reach-l 1.695 1483.99 1483.69 0.30 1.81 0.04 176.35
978.00 454.65 109.88

Reach-l 1.638 1481.05 1480.67 0.38 1.80 0.07 435.78
1046.85 126.37 263.59

Reach-l 1.638 1482.32 1481.58 0.74 1.79 0.15 37.21
1571.79 55.01

Reach-l 1.638 1482.14 1481.44 0.70 1.85 0.14 100.40
1508.60 62.00

Reach-l 1.638 1482.13 1481.41 0.73 1.85 0.15 90.54
1518.46 61.09

Reach-l 1.572 1479.18 1479.05 0.13 1.65 0.01 647.78
516·23 444·99 304.61

Reach-l 1.572 1480.37 1480.14 0.23 1.55 0.01 507.88
753.72 347.40 105.04

Reach-l 1.572 1480.15 1479.92 0.22 1.56 0.D1 562.17
712.80 334.03 113.00

Reach-l 1.572 1480.13 1479.92 0.22 1.56 0.01 537.75
703.10 368.14 116.11

Reach-l 1.483 1477.52 1477.28 0.24 2.45 0.02 57.25
1094.011 1157.71 254.15

Reach-l 1.483 1478.81 1478.46 . 0.35 2.39 0.03
1515.07 93.93 61.47

Reach-l 1.483 1478.58 1478.26 0.32 2.69 0.04
1414.60 194.40 69.00

Reach-l 1.483 11178.56 1478.23 0.33 2.34 0.02
11122.74 186.26 68.39

Reach-l 1.383 1475.05 1474.63 0.42 2.90 0.04 718.20
1409.23 176.58 273.18

Reach-l 1.383 1476.39 1475.77 0.63 2.93 0.02 501.27
1802.73 64.20

Reach-l 1.383 1475.84 1475.13 0.72 2.84 0.10 539.07
1764.93 69.00

Reach-l 1.383 1476.20 1475.62 0.58 2.87 0.01 595.62
1708.38 70.06

Reach-l 1.288 1472.11 1471.82 0.29 2.57 0.01 849.20
1086.71 368.09 1430.95

Reach-l 1.288 1473.44 1472.88 0.56 2.63 0.00 845.93
1458.07 77.99

Reach-l 1.288 1472.91 1472.52 0.38 2.29 0.02 1161.79
1142.21 103.00

Reach-l 1.288 1473.32 1472.77 0.55 2.69 0.00 887.30
1416.70 81.27

Reach-l 1.207 1469.53 1469.13 0.40 2.44 0.04 958.38
1154.79 190.82 239.31

Reach-l 1.207 1470.81 1470.23 0.58 2.46 0.04 829.46
1474.54 88.67

Reach-l 1.207 1470.59 1470.02 0.58 2.67 0.011 866.36
1437.64 96.00

Reach-l 1.207 1470.63 1470.05 0.58 2.41 0.05 857.114
1446.56 94.38

Reach-l 1.12 11167.05 11166.78 0.27 3.32 0.02 621.47
1406.58 275.95 300.44

Reach-l 1.12 1468.31 1467.86 0.44 3.26 0.02 352.44
1951.56 83.42

Reach-l 1.12 1467.88 1467.44 0.44 3.26 0.04 487.67
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1816.33 93.00
Reach-1 1.12 1468.16 1467.77 0.40 3.13 0.00 475.23

1828.77 91.32

Reach-1 0.985 1463.70 1463.51 0.19 2.96 0.00 1102.90
875.95 325.15 710.53

Reach-1 0.985 1465.03 1464.64 0.39 3.20 0.01 1095.26
1208.74 105.01

Reach-1 0.985 1464.58 1464·26 0.32 2.80 0.01 1276.25
1027.75 124.00

Reach-1 0.985 1465.03 1464.64 0.39 3.20 0.01 1095.26
1208.74 105.01

Reach-1 0.89 1460.74 1460.50 0.24 0.22 0.07 719.39
979.02 605.59 755.50

Reach-1 0.89 1461.82 1461.34 0.48 0.23 0.14 901.23
1402.77 143.73

Reach-1 0.89 1461.78 1461.41 0.37 0.22 0.11 1013.79
1290.21 178.00

Reach-1 0·69 1461·62 1461.34 0·46 0.23 0·14 901·23
1402.77 143.73

Reach-1 0.782 1460.45 1460.44 0.01 0.03 0.00 539.31
279.79 1484.90 902.46

Reach-1 0.7112 1461.45 1461.44 0.01 0.03 0.00 274.24
3112.97 1646.79 530.40

Reach-1 0.7112 1461.45 1461.44 0.01 0.02 0.00 312.33
377.411 1614.19 5311.71

Reach-1 0.7112 1461.45 1461.44 0.01 0.03 0.00 274.24
3112.97 1646.79 530.40

Reach-1 0.71 1460.42 1460.42 0.00 1197.111
216.97 11119.115 1064.97

Reach-1 0.71 1461.43 1461.42 0.01 777.59
262.111 1263.60 637.97

Reach-1 0.71 1461.43 1461.42 0.01 1196.56
256.57 1150.117 6511.00

Reach-1 0.71 1461.43 1461.42 0.01 777.59
262.81 1263.60 637.97
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HEC-RAS version 3.0.1 Mar 2001
U.S. Army 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 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: Buchanan Wash
Project File BuchananWash.prj
Run Date and Time: 10/5/01 8:53:38 AM

Project in English units

Project Description:
Buchanan Wash LOMR
Tetra Tech, Inc. ISG 'May 2001

As a result of the
construction of the Skunk Creek Landfill, the natural drainage pattern for
Buchanan Wash was altered significantly. Several new cross-sections below the
current effective FIS were input to more accurately model the confluence of
Buchanan and Skunk Creek. With the new mapping, the effective FIS
cross-sections were recut with new topographic mapping in their former
locations and renumbered. Additional cross-sectios were added in locations of
interest as necessary.

Starting WSEL
The initial boundary condition is the
normal slope area method.

Encroachments
Method 4 was used to initially
place the encroachments. From this point, the existing FIS encroachments were
matched using Method 1. Then further Method 1 adjustments were made to model
the changes along the watercourse and smooth the floodway.



PLAN DATA

Plan Title: Buchanan Wash
Plan File p:\Emcn-002\BW\Model\BuchananWash.pOl

Geometry Title: Buchanan Wash Geometry
Geometry File p:\Emcn-002\BW\Model\BuchananWash.gOl

Flow Title
Flow File

Buchanan 100-Year Discharge
p:\Emcn-002\BW\Model\BuchananWash.fOl

Plan Summary Information:
Number of: Cross Sections

Culverts
Bridges

27
1
o

Mulitple Openings
Inline Weirs

o
o

computational Information
Water surface calculation tolerance
Critical depth calculaton tolerance
Maximum number of interations
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

Encroachment Data
Equal Conveyance True
Left Offset 0
Right Offset 0

River Buchanan Wash Reach Buchanan Wash
RS Profile Method Valuel Value2
1. 935 PF 2 1 9930 10050
1.916 PF 2 1 9940 10042
1.842 PF 2 1 9960 10075
1.766 PF 2 1 9915 10030
1. 670 PF 2 1 9925 10025
1. 575 PF 2 1 9950 10050
1.479 PF 2 1 9970 10070
1.412 PF 2 1 9970 10070
1.356 PF 2 1 9950 10051
1.332 PF 2 1 9190 9340
1.326 PF 2 1 9190 9340
1.318 PF 2 1 9200 9350
1.290 PF 2 1 9980 10080
1.197 PF 2 1 9950 10050
1.098 PF 2 1 9930 10030
1.005 PF 2 1 9920 10040
0.928 PF 2 1 9920 10030
0.839 PF 2 1 9920 10050
0.696 PF 2 1 9880 10060
0.595 PF 2 1 9850 10080
0.501 PF 2 1 9920 10220
0.456 PF 2 1 9850 10210
0.416 PF 2 1 9570 10200
0.302 PF 2 1 9720 10360
0.266 PF 2 1 9810 10430
0.177 PF 2 1 9750 10170
0.085 PF 2 1 9650 10080



FLOW DATA

Flow Title: Buchanan 100-Year Discharge
Flow File p:\Emcn-002\BW\Model\BuchananWash.f01

Flow Data (cfs)

River
Buchanan Wash
Buchanan Wash
Buchanan Wash

Reach
Buchanan Wash
Buchanan Wash
Buchanan Wash

RS
1.935
1.766
1.098

PF 1
1308
1609
2304

PF 2
1308
1609
2304

Boundary Conditions

River Reach Profile

Buchanan Wash Buchanan Wash PF 1
.003

Buchanan Wash Buchanan Wash PF 2
.003

GEOMETRY DATA

Geometry Title: Buchanan Wash Geometry
Geometry File p:\Emcn-002\BW\Model\BuchananWash.g01

Upstream Downstream

Normal S

Normal S

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 1.935

INPUT
Description: 1.935 Adjacent to CAP bank
Station Elevation Data num= 146

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9703.081497.0179705.6321496.9269705.8391496.9199717.2991496.8229724.5131496.761

9724.7931496.7589725.8181496.7469734.4291496.9369741.2351497.0869742.7321497.087
9751.9591497.2929755.2751497.3729763.835 14969776.2031495.8449778.1011495.781
9778.4891495.7829790.404 14969795.1221496.6039798.0381496.5529806.4871496.404
9807.977 14969818.5471495.6599830.241 1495.599838.0841495.6089848.1361495.841
9848.4161495.8479848.6431495.8539849.5071495.892 9863.451495.8289864.1211495.843
9865.3651495.8459874.8531495.8149875.4261495.817 9891.691495.7949891.8991495.796
9903.736 14969905.305 1496 9909.281496.4749909.8151496.4719914.4871496.576
9920.7971496.9679926.5981497.1489937.2491497.1649939.6791497.3119941.2561497.419
9941.7731497.4199947.0661497.6299955.1711497.2819957.476 1497.129964.1051496.954
9966.5851496.9729973.076 14969977.3741495.0379981.998 14949987.3071493.448
10001.74 149210002.83 149210015.761493.54910020.09 149410020.891494.174
10029.51 149610036.331496.70110048.731497.173 10049.81497.17810057.911497.168
10071.38 149610074.281495.49210077.651495.52810079.291495.54610080.131495.529
10092.041495.42710100.631495.45110101.011495.45410116.67 149610116.79 1496
10116.92 149610135.23 149610146.83 149610146.92 149610147.06 1496
10151.34 149610155.94 149610174.491497.28110176.041496.79710180.451496.865
10183.57 149610187.15 149610188.68 149610190.35 149610193.211496.488
10193.521496.48810205.761497.52310225.331497.28410227.321497.34310232.471497.446
10232.941497.44710262.291497.70510263.391497.723 10264.71497.77110283.091497.764
10292.81 149810311.78 149810312.41 1498 10324.8 149810326.85 1498
10339.86 149810340.33 149810354.27 149810365.62 149810365.92 1498
10367.41 149810372.77 149810377.251498.265 10380.91498.03610390.361498.222
10391.971498.20110396.471498.693 10399.91498.61310401.58 1498.5510401.911498.549

10409.71499.21110414.631499.41810425.231499.28410433.511499.264 10445 1499.35
10459.63 150010463.83 150010464.36 150010473.74 150010484.66 1500
10485.61 150010490.77 1500 10496.1 150010499.35 150010500.66 1500
10502.47 150010503.11 1500 10504.5 1500.0510512.571500.18210513.131500.198
10514.531500.26210520.471500.46710524.921500.80610534.36 150210536.08 1502
10538.13 1502

Manning's n Values
Sta n Val Sta

9703.08 .0559966.585

num= 3
n Val Sta

.05510048.73
n Val

.055



Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9966.58510048.73 70 100.93 100 .1 .3

Blocked Obstructions num; 2
Sta L Sta R Elev Sta L Sta R E1ev

9703.089947.0661497.629 10049.810538.13 1497.17

CROSS SECTION OUTPUT Profile #PF 1

E.G. E1ev (ft) 1497.46 Element Left OB Channel Right OB
Vel Head (ft) 1. 22 Wt. n-Val. 0.055
W.S. Elev (ft) 1496.25 Reach Len. (ft) 70.00 100.93 100.00
Crit W.S. (ft) 1496.25 Flow Area (sq ft) 147.74
E.G. Slope (ft/ft) 0.033121 Area (sq ft) 147.74
Q Total (cfs) 1308.00 Flow (cfs) 1308.00
Top Width (ft) 60.46 Top Width (ft) 60.46
Vel Total (ft/s) 8.85 Avg. Vel. (ft/s) 8.85
Max Chl Dpth (ft) 4.25 Hydr. Depth (ft) 2.44
Conv. Total (cfs) 7187.1 Conv. (cfs) 7187.1
Length Wtd. (ft) 91.25 Wetted Per. (ft) 61.14
Min Ch E1 (ft) 1492.00 Shear (lb/sq ft) 5.00
Alpha 1.00 Stream Power (lb/ft s) 44.24
Frctn Loss (ft) 0.51 Cum Volume (acre-ft) 72.99 67.45 39.03
C & E Loss (ft) 0.34 Cum SA (acres) 51.27 12.53 29.21

Warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to
critical depth, the calculated water surface came back below critical depth. This

indicates
that there is not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1497.65 Element Left OB Channel
Vel Head (ft) 0.69 Wt. n-Val. 0.000 0.055
W.S. Elev (ft) 1496.96 Reach Len. (ft) 70.00 100.93
Crit W.S. (ft) Flow Area (sq ft) 0.00 195.67
E.G. Slope (ft/ft) 0.017724 Area (sq ft) 0.00 195.67
Q Total (cfs) 1308.00 Flow (cfs) 0.00 1308.00
Top Width (ft) 77.50 Top Width (ft) 1. 04 76.46
Vel Total (ft/s) 6.68 Avg. Vel. (ft/s) 0.07 6.68
Max Chl Dpth (ft) 4.96 Hydr. Depth (ft) 0.00 2.56
Conv. Total (cfs) 9824.9 Conv. (cfs) 0.0 9824.9
Length Wtd. (ft) 96.57 Wetted Per. (ft) 1. 04 77.22
Min Ch El (ft) 1492.00 Shear (lb/sq ft) 2.80
Alpha 1. 00 Stream Power (lb/ft s) 18.74
Frctn Loss (ft) 0.83 Cum Volume (acre-ft) 50.97 70.45
C & E Loss (ft) 0.12 Cum SA (acres) 19.26 12.28

Right OB

100.00

27.28
14.94

Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 1.916

INPUT
Description: 2.200
Station Elevation Data

Sta Elev Sta
9599.361502.6099603.768

9610.5471500.2159614.986

num; 117
Elev Sta Elev Sta Elev Sta Elev
15029604.5731501.8899605.8131501.7179606.8891501.376
15009617.171 15009622.569 1499.859622.6141499.848



9633.184 1499.549638.4451499.3649646.8371499.2419658.322 14989666.1691497.487
9667.401 1497.37 96681497.3299673.3531496.9789674.1671496.925 9682.91496.615
9683.9991496.6159684.3051496.6079688.833 14969688.908 14969725.9371494.901
9735.8721494.7669736.0661494.7639742.2221494.6989749.4161494.5569753.0671494.516

9785.811494.2289788.5461494.167 9792.57 14949796.213 14949798.313 1494
9801.201 14949835.584 14949837.106 14949840.883 14949842.035 1494
9843.942 14949846.086 14949857.892 14949862.302 1494 9863.56 1494
9875.441 1494 9875.93 1494 9876.15 1494 9876.99 14949877.374 1494
9907.028 14949918.926 14949921.588 1494 9935.35 14949963.935 1494
9964.791 14949965.117 14949979.543 14949986.288 14949990.9931493.123

9993.53 1492.659994.8861492.3459996.425 1492 10000 149210001.88 1492
10027.37 149210031.331493.31710033.39 1494 10039.21495.92910039.41 1496
10039.791496.06310050.371497.39810052.99 149810062.21 149810063.24 1498
10066.33 149810072.481496.07810072.73 149610078.98 149610127.75 1496
10128.88 149610135.37 1496 10137.9 149610140.67 149610152.11 1496
10158.65 149610167.29 149610169.72 149610193.56 149610195.42 1496
10199.61 149610204.44 149610214.96 1496 10225.5 149610246.971496.938
10251.59 1496.9910267.741497.45810268.361497.47910284.62 1498 10285.2 1498
10288.631498.26210292.791498.62710303.281499.53310309.95 150010316.081500.542
10321.25 1501.0510330.93 150210337.381502.68810359.831505.07210367.99 1506
10371.461506.40710371.711506.43610372.071506.47210372.581506.52910384.84 1508
10396.431509.39110398.52 1509.66

Manning's n Values
Sta n Val Sta

9599.36 .0559986.288

num= 3
n Val Sta

.05510033.39
n Val

.055

Bank Sta: Left Right
9986.28810033.39

CROSS SECTION OUTPUT

Lengths: Left Channel
230 389.3

Profile #PF 1

Right
380

Coeff Contr.
.1

Expan.
.3

E.G. Elev (ft) 1495.95 Element Left OB Channel Right OB
Vel Head (ft) 0.08 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1495.87 Reach Len. (ft) 230.00 389.30 380.00
Crit W.S. (ft) Flow Area (sq ft) 471.05 165.86 5.28
E.G. Slope (ft/ft) 0.002200 Area (sq ft) 471.05 165.86 5.28
Q Total (cfs) 1308.00 Flow (cfs) 818.93 482.89 6.19
Top Width (ft) 345.84 Top Width (ft) 293.09 47.10 5.64
Vel Total (ft/s) 2.04 Avg. Vel. (ft/s) 1. 74 2.91 1.17
Max Chl Dpth (ft) 3.87 Hydr. Depth (ft) 1. 61 3.52 0.94
Conv. Total (cfs) 27887.3 Conv. (cfs) 17460.0 10295.4 131.9
Length Wtd. (ft) 331.37 Wetted Per. (ft) 293.12 47.62 5.94
Min Ch El (ft) 1492.00 Shear (lb/sq ft) 0.22 0.48 0.12
Alpha 1.21 Stream Power (lb/ft s) 0.38 1.39 0.14
Frctn Loss (ft) 1.46 Cum Volume (acre-ft) 72.61 67.09 39.03
C & E Loss (ft) 0.05 Cum SA (acres) 51. 03 12.40 29.21

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1496.69 Element Left OB Channel Right OB
Vel Head (ft) 0.31 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1496.39 Reach Len. (ft) 230.00 389.30 380.00
Crit W.S. (ft) Flow Area (sq ft) 110.45 190.04 8.89
E.G. Slope (ft/ft) 0.005104 Area (sq ft) 110.45 190.04 8.89
Q Total (cfs) 1308.00 Flow (cfs) 368.15 922.83 17.02
Top Width (ft) 102.00 Top Width (ft) 46.29 47.10 8.61
Vel Total (ft/s) 4.23 Avg. Vel. (ft/s) 3.33 4.86 1. 91
Max Chl Dpth (ft) 4.39 Hydr. Depth (ft) 2.39 4.03 1. 03
Conv. Total (cfs) 18308.4 Conv. (cfs) 5153.1 12917.1 238.2
Length Wtd. (ft) 355.32 Wetted Per. (ft) 48.67 47.62 9.00
Min Ch El (ft) 1492.00 Shear (lb/sq ft) 0.72 1.27 0.31
Alpha 1.11 Stream Power (lb/ft 5) 2.41 6.17 0.60



Frctn Loss (ft)
C & E Loss (ft)

1.58
0.02

Cum Volume (acre-ft)
Cum SA (acres)

50.88
19.22

70.00
12.14

27.27
14.93

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 1.842

INPUT
Description: 2.121
Station Elevation Data num; 85

Sta Elev Sta Elev Sta Elev Sta Elev Sta E1ev
9611.041508.1519612.8981507.5929614.7111507.0489618.199 15069619.9251505.482

9621.5721504.9879624.805 15049638.5021503.2199650.949 15029653.1731501.975
9660.0491501.8859762.8971500.6289773.102 1500.529800.527 15009832.4421499.101
9847.3021498.735 9865.331498.4419887.345 1498 9893.711497.6749896.9991497.511

9910.361496.8039916.7491496.4669919.0091496.3399925.591 14969930.7591495.405
9939.2321494.3999942.511 14949946.1051493.8069982.894 1492 9986.17 1492
9989.8891491.6499991.8731491.435 10000 1490.5110004.37 149010007.07 1490
10012.54 149010024.33 149010028.851490.79710030.891491.15810031.56 1491.29
10035.16 149210035.54 149210042.061492.298 100611493.09810090.47 1494

10114.21495.48310123.35 149610126.79 149610145.18 149610147.391495.969
10166.79 1495.7210199.971495.28410254.75 149410261.98 149410265.11 1494
10266.57 149410268.64 1494 10270.71493.95910396.38 1493.8710404.23 1494
10405.19 149410407.221494.18410408.551494.30510411.431494.58210421.521495.579
10423.07 1495.69 10427.2 1496 10442.51496.56710457.461497.08310462.461497.279
10466.47 1497.4210467.151497.44510480.33 149810488.511499.25110493.31 1500
10509.831501.71710512.98 150210525.321503.264 10531.9 150410538.411505.213
10540.251505.54310542.381505.92610543.311506.082 10545.1 1506.3310553.761507.614

Manning's n Values
Sta n Val Sta

9611.04 .055 9986.17

num; 3
n Val Sta

.05510035.16
n Val

.055

Bank Sta: Left Right
9986.1710035.16

CROSS SECTION OUTPUT

Lengths: Left Channel
400 401. 78

Profile #PF 1

Right
430

Coeff Contr.
.1

Expan.
.3

E.G. Elev (ft) 1494.44 Element Left OB Channel Right OB
Vel Head (ft) 0.59 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1493.85 Reach Len. (ft) 400.00 401. 78 430.00
Crit W.S. (ft) Flow Area (sq ft) 40.89 159.17 42.81
E.G. Slope (ft/ft) 0.012853 Area (sq ft) 40.89 159.17 42.81
Q Total (cfs) ·1308.00 Flow (cfs) 125.18 1065.24 117.58
Top Width (ft) 140.24 Top Width (ft) 40.87 48.99 50.38
Vel Total (ft/s) 5.39 Avg. Vel. (ft/s) 3.06 6.69 2.75
Max ChI Dpth (ft) 3.85 Hydr. Depth (ft) 1. 00 3.25 0.85
Conv. Total (cfs) 11537.4 Conv. (cfs) 1104.2 9396 .1 1037.1
Length Wtd. (ft) 408.94 Wetted Per. (ft) 40.91 49.28 50.42
Min Ch EI (ft) 1490.00 Shear (lb/sq ft) 0.80 2.59 0.68
Alpha 1.31 Stream Power (lb/ft s) 2.46 17.34 1. 87
Frctn Loss (ft) 2.20 Cum Volume (acre-ft) 71.26 65.64 38.82
C & E Loss (ft) 0.15 Cum SA (acres) 50.15 11.97 28.96

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1495.09 Element Left OB Channel Right OB
Vel Head (ft) 0.25 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1494.84 Reach Len. (ft) 400.00 401.78 430.00
Crit W.S. (ft) Flow Area (sq ft) 61. 53 207.85 80.69
E.G. Slope (ft/ft) 0.003922 Area (sq ft) 61.53 207.85 80.69
Q Total (cfs) 1308.00 Flow (cfs) 176.31 917.93 213.76



Top Width (ft) 115.00 Top Width (ft) 26.17 48.99 39.84
Vel Total (ft/s) 3.74 Avg. Vel. (ft/s) 2.87 4.42 2.65
Max ChI Dpth (ft) 4.84 Hydr. Depth (ft) 2.35 4.24 2.03
Cony. Total (cfs) 20886.6 Cony. (cfs) 2815.4 14657.8 3413.4
Length Wtd. (ft) 404.44 Wetted Per. (ft) 27.92 49.28 41.19
Min Ch El (ft) 1490.00 Shear (lb/sq ft) 0.54 1. 03 0.48
Alpha 1.14 Stream Power (lb/ft s) 1. 55 4.56 1.27
Frctn Loss (ft) 2.19 Cum Volume (acre-ft) 50.42 68.23 26.88
C & E Loss (ft) 0.01 Cum SA (acres) 19.03 11.71 14.72

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 1. 766

INPUT
Description: 2.045
Station Elevation Data nUffi= 84

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9461.51 1499.259543.418 1498 9548.48 14989567.832 14989581.578 1498

9584.415 1498 9587.5 14989589.731 14989597.626 14989600.765 1498
9610.142 14989634.549 14989713.1521496.9699764.797 14969765.388 1496
9827.4271494.1429832.273 14949832.9961493.9299851.416 14929871.1671490.594
9880.905 14909885.271 14909898.368 1490 9949.75 14909957.941 1490
9965.181 14909968.293 1490 9971.08 14909972.279 14909974.012 1490
9977.142 14909979.177 1490 9987.15 14909988.2641489.4779991.744 1488

10000 148810009.23 148810011.77 148810012.831488.40510013.811488.778
10015.891489.50610017.31 1490 10021.6 149010029.44 149010033.91 1490
10036.64 149010039.65 149010040.94 149010044.471489.39210057.95 1488.15
10058.711488.08510059.53 148810062.49 148810063.51 148810066.461488.627
10071.871489.74810075.85 149010086.13 149010087.29 149010089.82 1490
10093.09 149010149.571490.85110177.341491.23110178.68 1491.2510225.051491.959
10225.431491.96510227.52 149210314.731493.07410372.221493.61110384.971493.958
10386.57 1494 103911494.54710401.68 149610408.931497.452 10411.5 1498
10415.161498.78310420.85 1500 10423.51500.56710430.19 150210432.351502.461
10439.54 150410445.021505.17310451.771506.61810454.461507.194

Manning's n Values
Sta n Val Sta

9461.51 .055 9987.15

num= 3
n Val Sta

.05510017.31
n Val

.055

Bank Sta: Left Right
9987.1510017.31

CROSS SECTION OUTPUT

Lengths: Left Channel
500 508.03

Profile #PF 1

Right
555

Coeff Contr.
.1

Expan.
.3

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Cony. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

1492.10
0.10

1491.99

0.003246
1609.00

375.64
2.38
3.99

28241. 8
514.42

1488.00
1.18
1. 90
0.01

Element
wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Cony. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB
0.055

500.00
242.11
242.11
548.17
135.65

2.26
1. 78

9621.7
135.71

0.36
0.82

69.96
49.34

Channel
0.055

508.03
110.28
110.28
396.21
30.16
3.59
3.66

6954.5
30.93

0.72
2.60

64.39
11.61

Right OB
0.055

555.00
323.73
323.73
664.62
209.84

2.05
1. 54

11665.7
210.16

0.31
0.64

37.01
27.68

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT

E.G. Elev (ft)

Profile #PF 2

1492.88 Element Left OB Channel Right OB



Vel Head (ft) 0.39 wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1492.49 Reach Len. (ft) 500.00 508.03 555.00
Crit W.S. (ft) Flow Area (sq ft) 179.74 125.29 31.61
E.G. Slope (ft/ft) 0.007389 Area (sq ft) 179.74 125.29 31.61
Q Total (cfs) 1609.00 Flow (cfs) 749.91 739.37 119.72
Top Width (ft) 115.00 Top width (ft) 72 .15 30.16 12.69
Vel Total (ft/s) 4.78 Avg. Vel. (ft/s) 4.17 5.90 3.79
Max ChI Dpth (ft) 4.49 Hydr. Depth (ft) 2.49 4.15 2.49
Conv. Total (cfs) 18718.8 Conv. (cfs) 8724.2 8601.7 1392.8
Length Wtd. (ft) 506.02 Wetted Per. (ft) 74.64 30.93 15.18
Min Ch El (ft) 1488.00 Shear (lb/sq ft) 1.11 1. 87 0.96
Alpha 1.10 Stream Power (lb/ft s) 4.63 11.03 3.64
Frctn Loss (ft) 2.64 Cum Volume (acre-ft) 49.32 66.69 26.32
C & E Loss (ft) 0.03 Cum SA (acres) 18.58 11.34 14.46

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: ~.670

INPUT
Description: 1.951
Station Elevation Data num= 72

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9429.61496.7869467.767 1496.719503.5921496.4869576.888 14969598.438 1496

9602.473 14969605.481 14969633.8241495.7419663.2241495.5589685.1141495.372
9816.504 14949833.324 14949835.127 14949835.583 14949866.865 1492.93
9892.538 14929892.584 14929901.8351490.9139909.386 14909918.9391488.931
9924.8551488.3099927.282 14889942.1051487.0719944.9911486.9129962.916 1486
9965.668 14869972.966 14869976.019 14869979.006 14869987.351 1486
9991.6711484.6729993.656 14849998.969 1484 10000 148410001.11 1484
10010.07 148410013.581485.06210016.35 148610018.991486.61810024.12 1488
10034.621489.17710042.39 149010042.79 149010043.76 149010053.07 1490
10060.11 149010063.49 149010065.28 149010072.42 1490 10117.2 1490
10159.55 1490 10249 1491.4410254.171491.452 10281.41491.84310283.541491.853
10290.19 149210316.091492.51410352.721493.14310378.741493.56510383.721493.645
10389.421493.72210402.841493.87910409.53 149410443.271495.351 10457.9 1496

10472.41497.91410472.87 149810479.531499.21410483.81 150010490.571501.126
10495.76 150210509.341503.506

Manning's n Values
Sta n Val Sta

9429.6 .0559987.351

num= 3
n Val Sta

.05510042.39
n Val

.055

Bank Sta: Left Right
9987.35110042.39

CROSS SECTION OUTPUT

Lengths: Left Channel
510 500.86

Profile #PF 1

Right
490

Coeff Contr.
.1

Expan.
.3

E.G. Elev (ft) 1490.18 Element Left OB Channel
Vel Head (ft) 0.23 Wt. n-Val. 0.055 0.055
W.S. Elev (ft) 1489.95 Reach Len. (ft) 510.00 500.86
Crit W.S. (ft) Flow Area (sq ft) 220.47 200.37
E.G. Slope (ft/ft) 0.004255 Area (sq ft) 220.47 200.37
Q Total (cfs) 1609.00 Flow (cfs) 778.68 830.32
Top Width (ft) 132.12 Top width (ft) 77.53 54.58
Vel Total (ft/s) 3.82 Avg. Vel. (ft/s) 3.53 4.14
Max ChI Dpth (ft) 5.95 Hydr. Depth (ft) 2.84 3.67
Conv. Total (cfs) 24667.7 Conv. (cfs) 11938.0 12729.7
Length Wtd. (ft) 502.69 Wetted Per. (ft) 77.70 55.57
Min Ch El (ft) 1484.00 Shear (lb/sq ft) 0.75 0.96
Alpha 1. 02 Stream Power (lb/ft s) 2.66 3.97
Frctn Loss (ft) 2.25 Cum Volume (acre-ft) 67.30 62.58
C & E Loss (ft) 0.01 Cum SA (acres) 48.12 11.11

Right OB

490.00

34.94
26.34

warning: The energy loss was greater than 1.0 ft (O.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.



CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1490.20 Element Left OB Channel Right OB
Vel Head (ft) 0.27 Wt. n-Val. 0.055 0.055
W.S. Elev (ft) 1489.93 Reach Len. (ft) 510.00 500.86 490.00
Crit W.S. (ft) Flow Area (sq ft) 206.14 183.96
E.G. Slope (ft/ft) 0.003889 Area (sq ft) 206.14 183.96
Q Total (cfs) 1609.00 Flow (cfs) 756.97 852.03
Top Width (ft) 100.00 Top Width (ft) 62.35 37.65
Vel Total (ft/s) 4.12 Avg. Vel. (ft/s) 3.67 4.63
Max Chl Dpth (ft) 5.93 Hydr. Depth (ft) 3.31 4.89
Conv. Total (cfs) 25800.7 Conv. (cfs) 12138.2 13662.5
Length Wtd. (ft) 502.28 Wetted Per. (ft) 64.06 40.36
Min Ch El (ft) 1484.00 Shear (lb/sq ft) 0.78 1.11
Alpha 1.04 Stream Power (lb/ft s) 2.87 5.13
Frctn Loss (ft) 2.07 Cum Volume (acre-ft) 47.10 64.89 26.12
C & E Loss (ft) 0.01 Cum SA (acres) 17.80 10.95 14.38

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section~ This may indicate the need for additional c~oss sections.

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 1.575

INPUT
Description: 1.856
Station Elevation Data num= 82

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9486.56 14929486.838 14929494.261 14929513.417 1491.929532.5891491.946

9582.936 14929583.304 14929583.318 14929583.321 14929584.706 1492
9594.8841491.9989597.763 14929608.3281492.0089608.3861492.0089656.4951492.129
9679.7971492.0699692.451 14929703.992 14929715.933 14929718.365 1492
9777.8571491.0419791.4151490.7829802.1971490.5579827.477 14909832.851 1490
9859.6771488.5339861.8321488.4039867.103 14889867.852 14889880.3911487.629
9916.5041486.6699941.263 14869965.8071484.2519967.0821484.1669969.577 1484
9970.6291483.6879977.811 14829989.617 14829998.541 1482 10000 1482.5
10001.871483.25310003.86 148410004.331484.02410043.35 148610055.311486.991
10067.27 148810083.361488.71910087.521488.81710095.541489.12310098.891489.255
10104.141489.30210128.271489.51110129.321489.48710138.421489.172 10144.9 1488.95
10153.391488.76410163.361488.31210169.39 148810173.81 1488 10175.3 1488
10223.06 148810228.24 148810233.97 148810242.741487.92810252.74 1488
10274.751488.19310297.321488.46110330.011488.50510342.931488.61210346.361488.664
10385.921489.64110398.13 149010399.01 1490 10399.81490.12310411.83 1492
10421.211493.46310424.65 149410426.471494.28510454.041498.54810458.871499.314
10463.03 150010466.551500.599

Manning's n Values
Sta n Val Sta

9486.56 .0559969.577

num= 3
n Val Sta

.05510003.86
n Val

.055

Bank Sta: Left Right
9969.57710003.86

CROSS SECTION OUTPUT

Lengths: Left Channel
505 505.7

Profile #PF 1

Right
540

Coeff Contr.
.1

Expan.
.3

E.G. Elev (ft) 1487.93 Element Left OB Channel Right OB
Vel Head (ft) 0.33 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1487.60 Reach Len. (ft) 505.00 505.70 540.00
Crit W.S. (ft) Flow Area (sq ft) 121. 05 178.58 117.79
E.G. Slope (ft/ft) 0.004713 Area (sq ft) 121. 05 178.58 117.79
Q Total (cfs) 1609.00 Flow (cfs) 277.69 983.81 347.49
Top width (ft) 180.81 Top Width (ft) 87.92 34.28 58.61
Vel Total (ft/s) 3.85 Avg. Vel. (ft/s) 2.29 5.51 2.95
Max Chl Dpth (ft) 5.60 Hydr. Depth (ft) 1.38 5.21 2.01
Conv. Total (cfs) 23436.2 Conv. (cfs) 4044.8 14329.9 5061. 5
Length Wtd. (ft) 514.74 Wetted Per. (ft) 88.01 34.89 58.73
Min Ch El (ft) 1482.00 Shear (lb/sq ft) 0.40 1. 51 0.59
Alpha 1. 44 Stream Power (lb/ft s) 0.93 8.30 1. 74
Frctn Loss (ft) 3.33 Cum Volume (acre-ft) 65.30 60.40 34.28
C & E Loss (ft) 0.01 Cum SA (acres) 47.15 10.60 26.01



Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1488.13 Element Left OB Channel Right OB
Vel Head (ft) 0.35 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1487.78 Reach Len. (ft) 505.00 505.70 540.00
Crit W.S. (ft) Flow Area (sq ft) 60.62 184.85 119.69
E.G. Slope (ft/ft) 0.004353 Area (sq ft) 60.62 11:14.85 119.69
Q Total (cfs) 1609.00 Flow (cfs) 212.21 1001.41 395.38
Top Width (ft) 100.00 Top Width (ft) 19.58 34.28 46.14
Vel Total (ft/s) 4.41 Avg. Vel. (ft/s) 3.50 5.42 3.30
Max Chl Dpth (ft) 5.78 Hydr. Depth (ft) 3.10 5.39 2.59
Cony. Total (cfs) 24386.4 Cony. (cfs) 3216.3 15177.5 5992.5
Length Wtd. (ft) 515.56 Wetted Per. (ft) 22.03 34.89 47.44
Min Ch E1 (ft) 1482.00 Shear (lb/sq ft) 0.75 1.44 0.69
Alpha 1.16 Stream Power (lb/ft s) 2.62 7.80 2.27
Frctn Loss (ft) 2.67 Cum Volume (acre-ft) 45.54 62.77 25.45
C & E Loss (ft) 0.01 Cum SA (acres) 17.32 10.53 14.12

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 1.479

INPUT
Description: 1.761
Station Elevation Data num= 74

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9486.18 14889532.129 14889587.464 14889601.325 14889601.809 1488
9601.88 14889602.6081487.9879648.2261487.2299691.5221486.7489699.7231486.647

9702.1731486.6049703.4381486.5819737.7681486.1299741.2251486.127 9743.191486.127
9743.4521486.1269762.758 14869769.997 14869772.618 14869776.918 1486
9840.026 14869843.143 14869854.567 14869894.082 1486 9914.97 1486
9915.241 14869923.008 1485.259935.777 14849948.907 1482.97 9961.84 1482
9964.531 14829971.744 14829979.602 14829984.1031480.3289985.138 1480
9988.286 1480 10000 1480 10008.2 148010012.121481.303 10014.1 1482
10021.041482.15610023.151482.17710044.06 1482.6110079.841483.17110087.971483.272
10118.461483.46310122.041483.45810198.751483.56510241.951483.94710243.751483.962

10245.7 148410248.57 148410271.351484.60410274.791484.67610285.941484.802
10290.661484.84610311.961485.17810316.111485.16410323.051485.05810330.421484.838
10334.791484.70210341.611484.59910344.721484.57110356.231484.24910360.38 1484.17
10360.931484.15810367.87 148410370.28 148410371.16 1484 10373.5 1484
10384.83 148410387.83 148410390.451484.06510430.431485.469

Manning's n Values
Sta n Val Sta

9486.18 .0559979.602

num= 3
n Val Sta

.055 10014.1
n Val

.055

Bank Sta: Left Right
9979.602 10014.1

Ineffective Flow num=
Sta L Sta R Elev

888 F

Lengths: Left Channel
355 351.78

1
Permanent

Right
335

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1484.59 Element Left OB Channel Right OB
Vel Head (ft) 0.39 Wt. n-val. 0.055 0.055 0.055
W.S. Elev (ft) 1484.20 Reach Len. (ft) 355.00 351. 78 335.00
Crit W.S. (ft) Flow Area (sq ft) 70.63 133.50 212.69
E.G. Slope (ft/ft) 0.009403 Area (sq ft) 70.63 133.50 218.10
Q Total (cfs) 1609.00 Flow (cfs) 246.63 850.89 511.48
Top Width (ft) 357.26 Top Width (ft) 45.82 34.50 276.95



Vel Total (ft/s) 3.86 Avg. Vel. (ft/s) 3.49 6.37 2.40
Max Chl Dpth (ft) 4.20 Hydr. Depth (ft) 1. 54 3.87 0.88
Conv. Total (cfs) 16592.6 Conv. (cfs) 2543.3 8774.7 5274.6
Length Wtd. (ft) 346.05 Wetted Per. (ft) 45.91 35.18 241.85
Min Ch El (ft) 1480.00 Shear (lb/sq ft) 0.90 2.23 0.52
Alpha 1.69 Stream Power (lb/ft s) 3.15 14.20 1. 24
Frctn Loss (ft) 1.42 Cum Volume (acre-ft) 64.19 58.59 32.20
C & E Loss (ft) 0.09 Cum SA (acres) 46.37 10.20 23.93

Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1485.46 Element Left OB Channel Right OB
Vel Head (ft) 0.42 Wt. n-Val. 0.055 0.055 0.055
W.5. Elev (it) ~485.04 Reach Len. (it) 355.00 35~.78 335.00

Cdt W.S. (ft) Flow Area (sq ft) 29.18 162.59 139.65
E.G. Slope (ft/ft) 0.006253 Area (sq ft) 29.18 162.59 139.65
Q Total (cfs) 1609.00 Flow (cfs) 108.86 963.80 536.34
Top Width (ft) 100.00 Top Width (ft) 9.60 34.50 55.90
Vel Total (ft/s) 4.85 Avg. Vel. (ft/s) 3.73 5.93 3.84
Max ChI Dpth (ft) 5.04 Hydr. Depth (ft) 3.04 4.71 2.50
Cony. Total (cfs) 20347.7 Cony. (cfs) 1376.7 12188.4 6782.6
Length Wtd. (ft) 345.98 Wetted Per. (ft) 12.64 35.18 57.93
Min Ch El (ft) 1480.00 Shear (lb/sq ft) 0.90 1. 80 0.94
Alpha 1.14 Stream Power (lb/ft s) 3.36 10.69 3.61
Frctn Loss (ft) 1. 57 Cum Volume (acre-ft) 45.02 60.75 23.84
C & E Loss (ft) 0.05 Cum SA (acres) 17.15 10.14 13.49

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 1.412

INPUT
Description: 1.695
Station Elevation Data num= 81

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9489.44 14849497.438 14849512.968 14849518.285 14849522.267 1484
9523.68 14849539.023 14849540.713 1484 9564.2 14849567.169 1484

9594.619 14849604.671 14849621.753 14849704.446 14849713.941 1484
9726.539 14849744.536 14849748.402 14849789.392 14849791.9731483.971
9792.1571483.9689797.308 14849799.985 14849804.081 1484 9814.48 1484
9819.818 14849821.591 14849837.558 1484 9838.44 14849851.588 1484
9855.874 14849863.081 14849864.931 14849886.9741482.7339896.056 1482.68
9903.299 14829903.553 1482 9911.081481.6259913.147 1481.529920.1951481.226
9923.9391481.1149930.2931480.983 9974.97 14809989.316 14809990.174 1480
9990.5621479.7659994.023 1478 10000 147810011.15 147810014.43 1478
10015.131478.28410019.36 148010019.49 148010043.29 148010073.92 1480
10094.75 148010100.53 148010104.65 148010107.06 148010118.871480.891
10121.66 1481.1210125.081481.37910132.781481.98810132.831481.99110132.891481.996
10132.94 148210193.791483.37710220.37 148410225.23 148410233.711484.315
10235.231484.35710243.181484.51810250.011484.79610258.871485.13910284.161485.957
10284.761485.98210285.33 148610285.44 148610285.54 148610315.95 1486
10369.561487.386

Manning's n Values
Sta n Val Sta

9489.44 .0559990.174

num= 3
n Val Sta

.05510019.36
n Val

.055

Bank Sta: Left Right
9990.17410019.36

CROSS SECTION OUTPUT

Lengths: Left Channel
300 296.39

Profile #PF 1

Right
305

Coeff Contr.
.1

Expan.
.3



E.G. Elev (ft) 1483.09 Element Left OB Channel Right OB
Vel Head (ft) 0.11 Wt. n-Val. 0.055 0.055 0.055
W.S. E1ev (ft) 1482.98 Reach Len. (ft) 300.00 296.39 305.00
Crit W.S. (ft) Flow Area (sq ft) 206.52 136.65 334.16
E.G. Slope (ft/ft) 0.002282 Area (sq ft) 206.52 136.65 334.16
Q Total (cfs) 1609.00 Flow (cfs) 411.65 483.85 713.50
Top Width (ft) 293.61 Top Width (ft) 107.51 29.19 156.91
Vel Total (ft/s) 2.38 Avg. Vel. (ft/s) 1.99 3.54 2.14
Max ChI Dpth (ft) 4.98 Hydr. Depth (ft) 1. 92 4.68 2.13
Cony. Total (cfs) 33685.7 Cony. (cfs) 8618.3 10129.7 14937.7
Length Wtd. (ft) 299.30 Wetted Per. (ft) 107.58 30.07 157.00
Min Ch El (ft) 1478.00 Shear (lb/sq ft) 0.27 0.65 0.30
Alpha 1.21 Stream Power (lb/ft s) 0.55 2.29 0.65
Frctn Loss (ft) 1. 05 Cum Volume (acre-ft) 63.06 57.50 30.08
C & E Loss (ft) 0.02 Cum SA (acres) 45.75 9.95 22.26

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1483.84 Element Left OB Channel Right OB
Vel Head (ft) 0.26 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1483.58 Reach Len. (ft) 300.00 296.39 305.00
Crit W.S. (ft) Flow Area (sq ft) 71.88 154.04 181.10
E.G. Slope (ft/ft) 0.003454 Area (sq ft) 71. 88 154.04 181.10
Q Total (cfs) 1609.00 Flow (cfs) 239.51 726.89 642.59
Top Width (ft) 100.00 Top Width (ft) 20.17 29.19 50.64
Vel Total (ft/s) 3.95 Avg. Vel. (ft/s) 3.33 4.72 3.55
Max ChI Dpth (ft) 5.58 Hydr. Depth (ft) 3.56 5.28 3.58
Cony. Total (cfs) 27376.2 Cony. (cfs) 4075.2 12367.6 10933.4
Length Wtd. (ft) 298.46 Wetted Per. (ft) 23.64 30.07 54.22
Min Ch El (ft) 1478.00 Shear (lb/sq ft) 0.66 1.10 0.72
Alpha 1.07 Stream Power (lb/ft s) 2.18 5.21 2.56
Frctn Loss (ftl 1. 24 Cum Volume (acre-ftl 44.61 59.47 22.61
C & E Loss (ftl 0.01 Cum SA (acres) 17.03 9.88 13.08

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 1.356

INPUT
Description: 1.638
Station Elevation Data num= 92

Sta Elev Sta E1ev Sta E1ev Sta E1ev Sta E1ev
9303.28 1482.979327.506 14829328.545 14829329.839 14829330.789 1482

9331.965 14829347.742 14829375.766 14829396.419 14829401.532 1482
9474.152 14829485.166 14829485.476 14829489.638 14829490.418 1482
9520.2911482.4069533.0781482.5739541.0831482.6939547.4911482.7849695.671 1484
9696.091 14849696.175 14849697.436 14849697.602 14849709.9061483.625
9718.5051483.3619725.3031483.1619743.6521482.7549743.7061482.7519766.101 1482

9774.1 14829783.766 14829787.888 14829839.961 14829844.902 1482
9897.6571481.1959898.701 1481.189904.3031481.2019923.9411480.7289924.259 1480.73
9933.736 14809938.099 14809961.297 14809978.7151479.392 9980.191479.238
9981.9671479.0049985.7541478.5919990.356 14789992.2731476.9939994.111 1476

10000 147610002.12 147610009.18 147610013.281477.19310016.05 1478
10026.51478.85210036.161479.64510042.58 148010045.461480.63210046.491480.859

10049.581481.20310050.981481.35910053.041481.32510058.651481.24710058.831481.269
10064.87 148210065.46 148210066.48 148210073.79 1482 10076.71481.314
10079.061480.82610079.061480.82510080.371480.44910081.92 148010083.76 1480
10086.92 148010112.881480.87910142.55 148210148.651482.53210167.51 1484
10184.431485.67710187.68 148610190.931486.34310205.751487.50310208.191487.698
10211.74 148810211.92 148810211.98 148810214.671488.27810230.67 1490

10233.51490.24710241.311490.925



Manning's n Values
Sta n Val Sta

9303.28 .0559961.297

num= 3
n Val Sta

.05510050.98
n Val

.055

Bank Sta: Left Right
9961.29710050.98

Ineffective Flow num=
Sta L Sta R Elev

888 F

Lengths: Left Channel
205 129.16

1
Permanent

Right
75

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1482.02 Element Left OB Channel Right OB
Vel Head (ft) 0.27 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1481.75 Reach Len. (ft) 205.00 129.16 75.00
Crit W.S. (ft) Flow Area (sq ft) 91.11 287.69 63.26
E.G. Slope (ft/ft) 0.006049 Area (sq ft) 91.11 287.69 63.26
Q Total (cfs) 1609.00 Flow (cfs) 179.70 1304.43 124.86
Top Width (ft) 262.79 Top width (ft) 100.13 89.68 72.98
Vel Total (ft/s) 3.64 Avg. Vel. (ft/s) 1. 97 4.53 1.97
Max ChI Dpth (ft) 5.75 Hydr. Depth (ft) 0.91 3.21 0.87
Conv. Total (cfs) 20687.7 Conv. (cfs) 2310.5 16771.8 1605.4
Length Wtd. (ft) 140.98 Wetted Per. (ft) 100.17 90.76 73.26
Min Ch EI (ft) 1476.00 Shear (lb/sq ft) 0.34 1.20 0.33
Alpha 1. 31 Stream Power (lb/ft s) 0.68 5.43 0.64
Frctn Loss (ft) 0.53 Cum Volume (acre-ft) 62.04 56.06 28.69
C & E Loss (ft) 0.04 Cum SA (acres) 45.03 9.54 21.46

Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1482.58 Element Left OB Channel Right OB
Vel Head (ft) 0.32 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1482.26 Reach Len. (ft) 205.00 129.16 75.00
Crit W.S. (ft) Flow Area (sq ft) 25.50 333.04 0.02
E.G. Slope (ft/ft) 0.005134 Area (sq ft) 25.50 333.04 0.02
Q Total (cfs) 1609.00 Flow (cfs) 75.24 1533.76 0.00
Top Width (ft) 101. 00 Top Width (ft) 11.30 89.68 0.02
Vel Total (ft/s) 4.49 Avg. Vel. (ft/s) 2.95 4.61 0.14
Max ChI Dpth (ft) 6.26 Hydr. Depth (ft) 2.26 3.71 0.90
Conv. Total (cfs) 22455.4 Conv. (cfs) 1050.0 21405.3 0.0
Length Wtd. (ft) 138.45 Wetted Per. (ft) 13.55 90.76 0.92
Min Ch EI (ft) 1476.00 Shear (lb/sq ft) 0.60 1.18 0.01
Alpha 1. 02 Stream Power (lb/ft s) 1. 78 5.42 0.00
Frctn Loss (ft) 0.40 Cum Volume (acre-ft) 44.27 57.81 21.97
C & E Loss (ft) 0.05 Cum SA (acres) 16.92 9.47 12.90

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 1.332

INPUT
Description: 1.332 Near Culvert
Station Elevation Data num= 83

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
8955.4651481.9978955.553 14828956.051 14828958.859 1482 8971.09 1482

8978.62 14828992.3191481.9488994.1131481.9348996.1791481.904 8996.851481.892
9000.4781481.8659028.2321481.2579045.9981480.8759059.3511480.5949067.4611480.422
9078.7361480.2369082.6111480.2169083.8341480.2089090.0811480.1789106.4121480.068
9106.6311480.0659108.0071480.0579108.2691480.0579130.4731480.0429130.8551480.043
9134.167 14809137.825 14809145.106 14809146.659 14809146.989 1480
9147.039 14809151.566 14809157.235 14809159.582 14809162.787 1480
9163.074 14809164.935 14809170.856 14809176.616 14809182.808 1480



9186.047 14809188.448 14809213.4941478.6979218.0841478.6019237.1721478.296
9238.539 1478.269253.909 14789254.297 14789257.611 1477.359263.3681476.369
9264.9251476.1049265.263 14769276.206 14769284.216 14769286.5161476.421
9287.1921476.5449293.767 14789302.0931478.402 9331.8 14809332.875 1480

9338.04 14809340.812 14809341.017 14809347.581 14809349.444 1480
9353.356 14809359.263 14809360.589 14809365.243 14809366.504 1480.08
9366.6151480.0829367.3851480.1069374.7381480.4519383.5931480.8479384.3531480.879
9389.4251480.9449396.8131481.154 9398.131481.2149420.9671481.8939422.219 1482
9422.8031481.9579424.389 14829434.1611483.003

Manning's n Values
Sta n Val Sta

8955.465 .0559253.909

num= 3
n Val Sta

.0559293.767
n Val

.055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9253.9099293.767 65 71.81 75 .1 .3

Skew Angle = 22

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1481.45 Element Left OB Channel Right OB
Vel Head (ft) 0.13 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1481. 31 Reach Len. (ft) 65.00 71.81 75.00
Crit W.S. (ft) 1479.88 Flow Area (sq ft) 337.58 190.96 153.48
E.G. Slope (ft/ft) 0.002584 Area (sq ft) 337.58 190.96 153.48
Q Total (cfs) 1609.00 Flow (cfs) 601.72 740.50 266.78
Top Width (ft) 375.85 Top width (ft) 228.27 39.86 107.72
Vel Total (ft/s) 2.36 Avg. Vel. (ft/s) 1. 78 3.88 1. 74
Max ChI Dpth (ft) 5.31 Hydr. Depth (ft) 1. 48 4.79 1.42
Cony. Total (cfs) 31651.6 Cony. (cfs) 11836.8 14566.9 5248.0
Length Wtd. (ft) 71.81 Wetted Per. (ft) 228.33 40.25 107.80
Min Ch El (ft) 1476.00 Shear (lb/sq ft) 0.24 0.77 0.23
Alpha 1.55 Stream Power (lb/ft s) 0.43 2.97 0.40
Frctn Loss (ft) Cum Volume (acre-ft) 61. 03 55.35 28.50
C & E Loss (ft) Cum SA (acres) 44.26 9.35 21. 30

CROSS SECTION OUTPUT Profile #PF 2

E.G. E1ev (ft) 1482.12 Element Left OB Channel Right OB
Vel Head (ft) 0.15 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1481.97 Reach Len. (ft) 65.00 71.81 75.00
Crit W.S. (ft) 1479.88 Flow Area (sq ft) 209.25 217.23 129.93
E.G. Slope (ft/ft) 0.001886 Area (sq ft) 209.25 217.23 129.93
Q Total (cfs) 1609.00 Flow (cfs) 529.83 784.16 295.01
Top Width (ft) 150.00 Top Width (ft) 63.91 39.86 46.23
Vel Total (ft/s) 2.89 Avg. Vel. (ft/s) 2.53 3.61 2.27
Max Ch1 Dpth (ft) 5.97 Hydr. Depth (ft) 3.27 5.45 2.81
Cony. Total (cfs) 37051. 6 Cony. (cfs) 12200.7 18057.4 6793.5
Length Wtd. (ft) 71.81 Wetted Per. (ft) 66.00 40.25 48.26
Min Ch El (ft) 1476.00 Shear (lb/sq ft) 0.37 0.64 0.32
Alpha 1.12 Stream Power (lb/ft s) 0.95 2.29 0.72
Frctn Loss (ft) Cum Volume (acre-ft) 43.72 57.00 21. 86
C & E Loss (ft) Cum SA (acres) 16.75 9.28 12.86

CULVERT
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 1.326

Sta Hi Cord Lo Cord
9960 1480.5

10250 1490

INPUT
Description:
Distance from Upstream XS 13
Deck/Roadway Width 30
Weir Coefficient 2.6
Bridge Deck/Roadway Skew 22
Upstream Deck/Roadway Coordinates

num= 5
Sta Hi Cord Lo Cord

8470 1480.5
10124 1482

Sta Hi Cord Lo Cord
10070 1480.5



Upstream Bridge Cross Section Data
Station Elevation Data num= 83

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
8955.4651481.9978955.553 14828956.051 14828958.859 1482 8971.09 1482

8978.62 14828992.3191481.9488994.1131481.9348996.1791481.904 8996.851481.892
9000.4781481.8659028.2321481.2579045.9981480.8759059.3511480.5949067.4611480.422
9078.7361480.2369082.6111480.2169083.8341480.2089090.0811480.1789106.4121480.068
9106.6311480.0659108.0071480.0579108.2691480.0579130.4731480.0429130.8551480.043
9134.167 14809137.825 14809145.106 14809146.659 14809146.989 1480
9147.039 14809151.566 14809157.235 14809159.582 14809162.787 1480
9163.074 14809164.935 14809170.856 14809176.616 14809182.808 1480
9186.047 14809188.448 14809213.4941478.6979218.0841478.6019237.1721478.296
9238.539 1478.269253.909 14789254.297 14789257.611 1477.359263.3681476.369
9264.9251476.1049265.263 14769276.206 14769284.216 14769286.5161476.421
9287.1921476.5449293.767 14789302.0931478.402 9331.8 14809332.875 1480

9338.04 14809340.812 14809341.017 14809347.581 14809349.444 1480
9353.356 14809359.263 14809360.589 14809365.243 14809366.504 1480.08
9366.6151480.0829367.3851480.1069374.7381480.4519383.5931480.8479384.3531480.879
9389.4251480.9449396.8131481.154 9398.131481.2149420.9671481.8939422.219 1482
9422.8031481.9579424.389 14829434.1611483.003

Manning's n Values
Sta n Val Sta

8955.465 .0559253.909

num= 3
n Val Sta

.0559293.767
n Val

.055

Bank Sta: Left Right
9253.9099293.767

Skew Angle = 22

Coeff Contr.
.1

Expan.
.3

Sta Hi Cord Lo Cord
10070 1480.5

Sta Hi Cord Lo Cord
9960 1480.5

10250 1490

CoordinatesDeck/Roadway
5

Hi Cord Lo Cord
1480.5

1482

Downstream
num=
Sta

8470
10124

Downstream Bridge Cross Section Data
Station Elevation Data num= 72

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
8981.0831481.6249011.0611481.7849031.6651481.7069059.025 1481.59090.5241481.034

9100.751480.8489101.4241480.8439117.075 14809118.084 14809120.042 1480
9132.105 14809132.137 14809132.153 14809132.2891479.9969159.5511479.705
9161.6451479.6419178.1471479.5669183.7811479.5439187.3351479.4249187.426 1479.42

9188.791479.3689210.585 1479.329210.7031479.3189221.0831479.1319223.3451479.119
9227.6561479.1389228.8521479.1199235.4081479.1689236.1911479.1629240.8271478.965

9241.81478.9959253.7411478.0169253.7821478.0149253.8011478.0139253.895 1478
9256.0111477.416 9258.521476.6739261.139 14769261.522 14769274.119 1476
9276.289 14769292.534 14769293.655 14769293.804 14769294.8791476.259
9300.257 14789305.467 14789305.478 14789305.765 14789306.1821478.015
9306.3021478.0199352.772 14809355.118 1480 9358.53 14809362.879 1480
9365.781 14809366.458 14809376.0551480.7669379.9381481.0179392.169 1482
9397.212 14829410.1461483.0299411.2311483.0849419.891 14849426.1321484.557

9431.871484.9039442.209 14869444.138 14869449.5231486.5119459.4821487.498
9463.19 1487.819464.4521487.907

Manning's n Values
Sta n Val Sta

8981.083 .0559253.741

num= 3
n Val Sta

.0559300.257
n Val

.055

Bank Sta: Left Right
9253.7419300.257

Skew Angle = 22

Coeff Contr.
.1

Expan.
.3

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
weir crest shape

o horiz. to 1.0 vertical
o horiz. to 1.0 vertical

.95

Broad Crested

Number of Culverts 1



Exit Loss Coef
1

Entrance Loss Coef
.4

(sides extended straight)

Span
7

Sta.
9289

1476

Sta.
9287

1476

Sta.
9281

Culvert Name Shape Rise
Culvert #1 Box 4
FHWA Chart # 8 - flared wingwalls
FHWA Scale # 3 - Wingwall flared 0 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length n Value

13 30 .013
Number of Barrels = 4
Upstream Elevation
Centerline Stations

Sta. Sta. Sta.
9263 9271 9279

Downstream Elevation =
Centerline Stations

Sta. Sta.
9265 9273

CULVERT OUTPUT Profile #PF 1
Culvert ID : Culvert #1

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
W.S. US. (ft)
E.G. DS (ft)
W.S. DS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv WS Inlet (ft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

785.47
4

196.37
1481.45
1481. 31
1480.74
1480.30

0.70
1. 02

1481.40
1481.45
Outlet

1480.00
1480.00

2.90

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv Vel DS (ft/s)
Culv Inv El Up (ft)
Culv Inv EI Dn (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q Weir (cfs)
weir Sta Lft (ft)
weir Sta Rgt (ft)
weir Submerg
weir Max Depth (ft)
weir Avg Depth (ft)
Wr Flw Area (sg ft)
Min EI Weir Flow (ft)

30.00
7.01
7.01

1476.00
1476.00

0.08
0.32
0.31

823.54
9019.30
9406.16

0.00
0.95
0.86

332.15
1480.51

CULVERT OUTPUT Profile #PF 2
Culvert ID : Culvert #1

Culv Q (cfs)
# Barrels
Q Barrel (cfs)
E.G. US. (ft)
W. s. US. (ft )
E.G. DS (ft)
W.S. DS (ft)
Delta EG (ft)
Delta WS (ft)
E.G. IC (ft)
E.G. OC (ft)
Culvert Control
Culv WS Inlet (ft)
Culv WS Outlet (ft)
Culv Nml Depth (ft)
Culv Crt Depth (ft)

801.58
4

200.39
1482.12
1481.97
1481. 20
1480.93

0.92
1. 05

1482.00
1482.12
OUtlet

1480.00
1480.00

2.94

Culv Ful Lngh (ft)
Culv Vel US (ft/s)
Culv Vel DS (ft/s)
Culv Inv EI Up (ft)
Culv Inv El Dn (ft)
Culv Frctn Ls (ft)
Culv Ext Lss (ft)
Culv Ent Lss (ft)
Q weir (cfs)
weir Sta Lft (ft)
weir Sta Rgt (ft)
weir Submerg
Weir Max Depth (ft)
Weir Avg Depth (ft)
Wr Flw Area (sg ft)
Min EI Weir Flow (ft)

30.00
7.16
7.16

1476.00
1476.00

0.09
0.52
0.32

807.42
9190.00
9340.00

0.26
1. 62
1. 62

243.66
1480.51

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 1.318

INPUT
Description:
Station Elevation Data num= 72

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
8981.0831481.6249011.0611481.7849031.6651481.7069059.025 1481.59090.5241481.034

9100.751480.8489101.4241480.8439117.075 14809118.084 14809120.042 1480
9132.105 14809132.137 14809132.153 14809132.2891479.9969159.5511479.705
9161.6451479.6419178.1471479.5669183.7811479.5439187.3351479.4249187.426 1479.42



9188.791479.3689210.585 1479.329210.7031479.3189221.0831479.1319223.3451479.119
9227.6561479.1389228.8521479.1199235.4081479.1689236.1911479.1629240.8271478.965

9241.81478.9959253.7411478.0169253.7821478.0149253.8011478.0139253.895 1478
9256.0111477.416 9258.521476.6739261.139 14769261.522 14769274.119 1476
9276.289 14769292.534 14769293.655 14769293.804 14769294.8791476.259
9300.257 14789305.467 14789305.478 14789305.765 14789306.1821478.015
9306.3021478.0199352.772 14809355.118 1480 9358.53 14809362.879 1480
9365.781 14809366.458 14809376.0551480.7669379.9381481.0179392.169 1482
9397.212 14829410.1461483.0299411.2311483.0849419.891 14849426.1321484.557

9431.871484.9039442.209 14869444.138 14869449.5231486.5119459.4821487.498
9463.19 1487.819464.4521487.907

Manning's n Values
Sta n Val Sta

8981.083 .0559253.741

num= 3
n Val Sta

.0559300.257
n Val

.055

Bank Sta: Left Right
9253.7419300.257

Skew Angle = 22

CROSS SECTION OUTPUT

Lengths: Left Channel
105 150.9

Profile #PF ~

Right
190

Coeff Contr.
.1

Expan.
.3

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

1480.74
0.45

1480.30
1479.88

0.008342
1609.00

258.60
4.22
4.30

17616.3
146.61

1476.00
1. 62
0.83
0.09

Profile #PF 2

1481. 20
0.28

1480.93

0.004262
1609.00
150.00

3.83
4.92

24646.2
149.22

1476.00
1. 23
0.74
0.01

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB
0.055

105.00
116.52
116.52
251.75
142.17

2.16
0.82

2756.3
142.23

0.43
0.92

60.69
43.99

Left OB
0.055

105.00
101.13
101.13
266.50
53.74

2.64
1. 88

4082.2
55.37

0.49
1.28

43.49
16.66

Channel
0.055

150.90
186.22
186.22

1149.02
46.52
6.17
4.00

12580.2
47.09
2.06

12.71
55.04
9.28

Channel
0.055

150.90
215.44
215.44

1047.11
46.52
4.86
4.63

16039.4
47.09
1.22
5.92

56.64
9.21

Right OB
0.055

190.00
78.29
78.29

208.23
69.92

2.66
1.12

2279.8
69.97

0.58
1. 55

28.30
21.15

Right OB
0.055

190.00
103.95
103.95
295.38
49.74

2.84
2.09

4524.6
50.83

0.54
1. 55

21.66
12.78

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 1.290

INPUT
Description: 1.572
Station Elevation Data num= 114

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9246.011480.141 9270.34 14809283.836 14809290.475 14809300.665 1480

9319.967 14809327.5381479.9269327.8591479.9249428.0161479.9769429.3491479.964
9437.1781479.9369452.6761479.8219454.0481479.8099464.0811479.7449473.1091479.674
9484.0661479.6229536.9171479.9889537.1441479.9879537.1591479.9879546.5571479.946
9550.8781479.8999550.912 1479.99559.4981479.7489607.732 14809639.136 1480
9639.495 14809642.892 14809643.074 14809644.811 14809645.202 1480



9647.7 14809653.512 14809653.839 14809659.879 1480 9663.41 1480
9683.9751480.5639685.0931480.5449706.5141480.9619771.6131480.8449789.6861480.702
9855.473 14809856.184 14809859.263 14809859.841 14809862.603 1480
9907.3861478.2869913.437 14789914.932 14789916.036 14789916.615 1478
9933.875 14789991.275 14789993.359 14789993.391 14789995.508 1478

9995.58 1478 10000 1476.510001.431476.07810001.62 147610002.03 1476
10002.51 147610023.55 147610023.71 147610030.75 147610037.75 1476
10038.23 147610038.93 147610045.391476.20210056.96 1476.5410089.59 1478

10089.8 147810095.34 147810100.22 147810102.27 147810111.65 1478
10114.37 147810114.79 147810162.951479.38910185.28 148010189.67 1480
10192.63 148010195.29 148010199.58 148010202.77 1480 10205.5 1480
10227.01148l.65310230.89 148210240.241483.99710240.241483.99910240.25 1484
10247.99 1485.54 10250.3 148610251.941486.32710260.34 148810264.431488.754

10272.5 149010274.171490.29910283.64 149210291.171493.35110294.78 1494
10296.481494.27410308.21 149610317.041497.03710325.46 149810335.311499.125
10342.96 150010359.791501.92510360.45 150210364.641502.513 10376.11503.924
10376.72 150410378.99 1504.2810398.631506.69610401.611507.063

Manning's n Values
Sta n Val Sta

9246.0l .055 9995.58

num= 3
n Val Sta

.055l0089.59
n Val

.055

Bank Sta: Left Right Lengths: Left Channel
9995.5810089.59 445 486.94

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

888 T

Right
505

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1479.83 Element Left OB Channel Right OB
Vel Head (ft) 0.16 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1479.67 Reach Len. (ft) 445.00 486.94 505.00
Crit W.S. (ft) Flow Area (sq ft) 171.25 292.54 90.38
E.G. Slope (ft/ft) 0.004109 Area (sq ft) 171.63 292.54 90.38
Q Total (cfs) 1609.00 Flow (cfs) 367.10 1077.03 164.87
Top Width (ft) 318.41 Top Width (ft) 140.83 94.01 83.57
Vel Total (ft/s) 2.90 Avg. Vel. (ft/s) 2.14 3.68 1. 82
Max ChI Dpth (ft) 3.67 Hydr. Depth (ft) 1. 38 3.11 1. 08
Cony. Total (cfs) 25101.3 Cony. (cfs) 5727.0 16802.3 2572.0
Length Wtd. (ft) 481. 89 Wetted Per. (ft) 124.35 94.37 83.60
Min Ch El (ft) 1476.00 Shear (lb/sq ft) 0.35 0.80 0.28
Alpha 1.24 Stream Power (lb/ft s) 0.76 2.93 0.51
Frctn Loss (ft) 1.85 Cum Volume (acre-ft) 60.34 54.21 27.93
C & E Loss (ft) 0.01 Cum SA (acres) 43.64 9.04 20.82

Warning: Divided flow computed for this cross-section.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1480.47 Element Left OB Channel
Vel Head (ft) 0.35 Wt. n-Val. 0.055 0.055
W.S. Elev (ft) 1480.12 Reach Len. (ft) 445.00 486.94
Crit W.S. (ft) Flow Area (sq ft) 33.02 312.56
E.G. Slope (ft/ft) 0.005809 Area (sq ft) 33.02 312.56
Q Total (cfs) 1609.00 Flow (cfs) 103.05 1505.95
Top Width (ft) 100.00 Top Width (ft) 15.58 84.42
Vel Total (ft/s) 4.66 Avg. Vel. (ft/s) 3.12 4.82
Max ChI Dpth (ft) 4.12 Hydr. Depth (ft) 2.12 3.70
Cony. Total (cfs) 21111.1 Cony. (cfs) 1352.1 19759.0
Length Wtd. (ft) 484.77 Wetted Per. (ft) 17.70 87.32
Min Ch El (ft) 1476.00 Shear (lb/sq ft) 0.68 1. 30
Alpha 1. 03 Stream Power (lb/ft s) 2.11 6.25
Frctn Loss (ft) 2.05 Cum Volume (acre-ft) 43.33 55.73
C & E Loss (ft) 0.02 Cum SA (acres) 16.58 8.98

Right OB

505.00

21.43
12.67

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross



section. This may indicate the need for additional cross sections.

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 1.197

INPUT
Description: 1.483
Station Elevation Data num= 84

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9305.86 14789318.424 14789328.717 14789341.049 14789354.207 1478

9362.335 14789365.869 14789428.139 14789428.737 14789447.901 1478
9452.074 14789467.659 14789480.071 14789488.574 14789488.894 1478
9491.178 14789536.917 14789560.454 14789560.901 1478 9561.32 1478
9570.947 14789589.844 14789614.2561477.5429622.2011477.3859680.701 1476
9692.249 14769692.823 14769693.397 14769694.533 14769694.915 1476
9695.543 14769713.3761476.7449715.8661476.8139726.0471477.3279727.1991477.387
9729.8881477.5119737.942 14789747.092 14789750.879 14789759.531 1478
9766.096 14789777.726 14789794.738 14789799.896 14789804.448 1478
9829.112 14789830.179 14789830.575 14789833.084 1478 9839.42 1478
9840.745 14789840.974 14789908.0031476.7529941.7271476.1989949.329 1476
9951.408 14769951.997 14769967.4471474.7969977.867 14749981.294 1472.77
9983.396 14729989.937 1472 10000 147210005.48 1472 10009.31473.913
10009.48 147410010.871474.05110065.66 147610081.431477.92710081.481477.931
10082.02 147810085.921478.48910096.581479.81610097.95 148010098.891480.151
10100.671480.55610117.541484.39110124.61 148610124.671486.01210124.821486.047
10131.47 1487.5210133.63 148810139.321489.26110151.611491.984

Manning's n Values
Sta n Val Sta

9305.86 .0559977.867

num= 3
n Val Sta

.05510009.48
n Val

.055

Bank Sta: Left Right Lengths: Left Channel
9977.86710009.48 615 523.26

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

888 F

Right
520

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1477.97 Element Left OB Channel Right OB
Vel Head (ft) 0.24 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1477.73 Reach Len. (ft) 615.00 523.26 520.00
Crit W.S. (ft) Flow Area (sq ft) 155.61 171.54 165.48
E.G. Slope (ft/ft) 0.003578 Area (sq ft) 279.75 171. 54 165.48
Q Total (cfs) 1609.00 Flow (cfs) 295.09 841. 46 472 .45
Top Width (ft) 353.42 Top Width (ft) 251. 48 31. 61 70.33
Vel Total (ft/s) 3.27 Avg. Vel. (ft/s) 1. 90 4.91 2.86
Max ChI Dpth (ft) 5.73 Hydr. Depth (ft) 1. 27 5.43 2.35
Conv. Total (cfs) 26899.3 Conv. (cfs) 4933.3 14067.5 7898.4
Length Wtd. (ft) 547.53 Wetted Per. (ft) 122.41 32.44 70.47
Min Ch El (ft) 1472.00 Shear (lb/sq ft) 0.28 1.18 0.52
Alpha 1.47 Stream Power (lb/ft s) 0.54 5.79 1. 50
Frctn Loss (ft) 2.65 Cum Volume (acre-ft) 58.04 51. 61 26.45
C & E Loss (ft) 0.02 Cum SA (acres) 41.64 8.33 19.92

Warning: Divided flow computed for this cross-section.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1478.39 Element Left OB Channel Right OB
Vel Head (ft) 0.28 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1478.11 Reach Len. (ft) 615.00 523.26 520.00
Cdt W.S. (ft) Flow Area (sq ft) 84.72 183.52 137.17
E.G. Slope (ft/ft) 0.003229 Area (sq ft) 84.72 183.52 137.17
Q Total (cfs) 1609.00 Flow (cfs) 259.58 894.56 454.86
Top Width (ft) 100.00 Top Width (ft) 27.87 31. 61 40.52
Vel Total (ft/s) 3.97 Avg. Vel. (ft/s) 3.06 4.87 3.32
Max ChI Dpth (ft) 6.11 Hydr. Depth (ft) 3.04 5.81 3.39



Conv. Total (cfs) 28315.3 Conv. (cfs) 4568.1 15742.6 8004.7
Length Wtd. (ft) 544.31 Wetted Per. (ft) 30.05 32.44 43.21
Min Ch El (ft) 1472.00 Shear (lb/sq ft) 0.57 1.14 0.64
Alpha 1.13 Stream Power (lb/ft s) 1. 74 5.56 2.12
Frctn Loss (ft) 2.69 Cum Volume (acre-ft) 42.72 52.95 20.64
C & E Loss (ft) 0.03 Cum SA (acres) 16.35 8.34 12.43

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 1.098

INPUT
Description: 1.383
Station Elevation Data num= 91

Sta E1ev Sta Elev Sta E1ev Sta E1ev Sta Elev
9385.871479.2389395.5821479.1159430.2551478.3559444.843 14789458.1841476.651

9465.536 14769484.7921474.7949499.156 14749508.154 14749517.292 1474
9518.08 14749520.428 14749525.639 14749527.845 14749542.529 1474
9545.04 14749590.5321474.3919634.4921474.686 9637.341474.6979669.7941474.868

9672.6121474.8699800.2231474.2129805.8021474.2279806.4041474.233 9824.61 1474
9826.366 14749826.937 14749826.988 14749833.034 14749839.214 1474
9842.727 1474 9885.73 14749887.114 14749897.541 14749899.293 1474
9901.5211473.9169905.9321473.7669936.8291472.6839957.877 14729960.458 1472
9972.745 1472 9972.93 14729973.656 14729978.923 14729983.206 1472
9983.331 14729983.3541471.9899987.698 14709993.659 1469.04 10000 1468
10006.78 146810007.65 146810009.731468.49110010.511468.66810015.47 1470

10019.11470.99610020.251471.31210022.64 147210030.181472.63610033.791472.945
10047.55 147410053.131475.11810062.651477.02510067.51 147810075.461479.591
10076.861479.89810078.581480.27110108.661486.82410113.541487.88710113.811487.946

10114.1 148810114.281488.03410124.61 149010128.931490.82210135.12 1492
10144.811493.84410145.77 149410149.361494.58210158.09 149610166.251497.758
10168.221498.20710170.971498.955 10178.31500.94610182.18 150210186.461503.163
10192.061504.77910207.741509.58510213.411511.43310217.071512.42210225.481514.696
10226.861515.068

Manning's n Values
Sta n Val Sta

9385.87 .0559983.331

num= 3
n Val Sta

.05510022.64
n Val

.055

Bank Sta: Left Right
9983.33110022.64

CROSS SECTION OUTPUT

Lengths: Left Channel
465 491.72

Profile #PF 1

Right
505

Coeff Contr.
.1

Expan.
.3

E.G. Elev (ft) 1475.31 Element Left OB Channel Right OB
Vel Head (ft) 0.42 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1474.88 Reach Len. (ft) 465.00 491.72 505.00
Crit W.S. (ft) 1473.83 Flow Area (sq ft) 410.27 216.09 48.25
E.G. Slope (ft/ft) 0.006154 Area (sq ft) 410.27 216.09 48.25
Q Total (cfs) 2304.00 Flow (cfs) 762.07 1399.93 141. 99
Top Width (ft) 568.59 Top Width (ft) 499.96 39.31 29.32
Vel Total (ft/s) 3.42 Avg. Vel. (ft/s) 1. 86 6.48 2.94
Max ChI Dpth (ft) 6.88 Hydr. Depth (ft) 0.82 5.50 1. 65
Conv. Total (cfs) 29370.2 Conv. (cfs) 9714.5 17845.6 1810.1
Length Wtd. (ft) 482.80 Wetted Per. (ft) 500.03 40.43 29.48
Min Ch El (ft) 1468.00 Shear (lb/sq ft) 0.32 2.05 0.63
Alpha 2.33 Stream Power (lb/ft s) 0.59 13.30 1. 85
Frctn Loss (ft) 3.83 Cum Volume (acre-ftl 53.16 49.29 25.17
C & E Loss (ft) 0.00 Cum SA (acres) 36.34 7.91 19.33

Warning: The energy loss was greater than 1.0 ft (O.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)

Profile #PF 2

1475.66
0.62

Element
Wt. n-Va1.

Left OB
0.055

Channel
0.055

Right OB
0.055



W.S. Elev (ft) 1475.04 Reach Len. (ft) 465.00 491.72 505.00
Crit W.S. (ft) Flow Area (sq ft) 149.30 222.15 20.07
E.G. Slope (ft/ft) 0.007087 Area (sq ft) 149.30 222.15 20.07
Q Total (cfs) 2304.00 Flow (cfs) 657.15 1573.25 73.60
Top Width (ft) 100.00 Top Width (ft) 53.33 39.31 7.36
Vel Total (ft/s) 5.88 Avg. Vel. (ft/s) 4.40 7.08 3.67
Max ChI Dpth (ft) 7.04 Hydr. Depth (ft) 2.80 5.65 2.73
Conv. Total (cfs) 27367.6 Conv. (cfs) 7805.9 18687.5 874.2
Length Wtd. (ft) 484.07 Wetted Per. (ft) 55.46 40.43 9.80
Min Ch El (ft) 1468.00 Shear (lb/sq ft) 1.19 2.43 0.91
Alpha 1.16 Stream Power (lb/ft s) 5.24 17.22 3.32
Frctn Loss (ft) 3.21 Cum Volume (acre-ft) 41.07 50.52 19.70
C & E Loss (ft) 0.05 Cum SA (acres) 15.78 7.91 12.15

Warning: The energy loss was greater than 1.0 ft (O.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 1.005

INPUT
Description: 1.288
Station Elevation Data num= 98

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9349.31 14789349.344 14789352.223 1478 9352.28 14789352.9041477.982

9368.6871477.494 9368.99 1477.48 9369.331477.4689377.5361477.1399399.6861476.588
9405.4941476.3829415.802 14769422.5391475.8589448.5721475.4429528.805 1474
9531.292 14749531.433 14749531.535 14749544.073 14749574.3491472.717
9578.2881472.6999585.754 1472.52 9596.481472.1389599.652 14729599.866 1472
9608.012 1471.739618.5621471.3939636.1221470.8119660.712 14709667.565 1470
9669.681 14709671.712 1470 9672.03 1470 9677.92 14709718.0331470.168
9718.3391470.1669722.9011470.1479727.135 1470.229727.564 1470.239737.7181470.449
9745.8671470.5989842.5411470.3049862.506 14709865.334 14709870.884 1470
9881.122 14709900.788 1470 9903.56 14709904.807 14709933.8281469.237

9982.1 14689983.1611467.6149987.382 1466 10000 146610001.38 1466
10005.54 146610009.861467.583 10011 146810012.62 146810026.071468.998
10033.171469.40510038.041469.57810040.951469.64810049.68 147010051.58 1470
10051.73 147010054.08 147010054.53 147010059.441470.41810064.761470.767
10082.47 147210104.371473.773 101061473.90710107.21 1474 10125.11475.392
10133.03 147610134.18 147610158.871477.48710162.611477.62810166.47 1478
10167.04 147810175.39 147810182.19 147810184.09 147810197.74 1479.05
10209.17 148010214.04 148010218.48 148010218.76 1480 10222.7 1480
10224.121480.16110238.73 148210239.131482.049 10239.51482.087 10253.5 1484
10253.781484.03910254.571484.12710259.181484.659

Manning's n Values
Sta n Val Sta

9349.31 .055 9982.1

num= 3
n Val Sta

.05510012.62
n Val

.055

Bank Sta: Left Right
9982.110012.62

CROSS SECTION OUTPUT

Lengths: Left Channel
360 408.16

Profile #PF 1

Right
420

Coeff Contr.
.1

Expan.
.3

E.G. Elev (ft) 1471.47 Element Left OB Channel Right OB
Vel Head (ft) 0.47 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1470.99 Reach Len. (ft) 360.00 408.16 420.00
Crit W.S. (ft) Flow Area (sq ft) 352.72 138.38 79.00
E.G. Slope (ft/ft) 0.010641 Area (sq ft) 352.72 138.38 79.00
Q Total (cfs) 2304.00 Flow (cfs) 985.20 1040.20 278.60
Top Width (ft) 437.40 TOp Width (ft) 351.49 30.52 55.40
Vel Total (ft/s) 4.04 Avg. Vel. (ft/s) 2.79 7.52 3.53
Max ChI Dpth (ft) 4.99 Hydr. Depth (ft) 1. 00 4.53 1.43
Conv. Total (cfs) 22334.9 Conv. (cfs) 9550.5 10083.6 2700.8
Length Wtd. (ft) 383.65 Wetted Per. (ft) 351. 54 31. 24 55.49
Min Ch El (ft) 1466.00 Shear (lb/sq ft) 0.67 2.94 0.95
Alpha 1. 86 Stream Power (lb/ft s) 1. 86 22.12 3.34
Frctn Loss (ft) 2.07 Cum Volume (acre-ft) 49.09 47.29 24.43
C & E Loss (ft) 0.09 Cum SA (acres) 31.79 7.51 18.84



Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1472.41 Element Left OB Channel Right OB
Vel Head (ft) 0.47 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1471.94 Reach Len. (ft) 360.00 408.16 420.00
Crit W.S. (ft) Flow Area (sq ft) 195.08 167.2l 82.18
E.G. Slope (ft/ft) 0.006217 Area (sq ft) 195.08 167.21 82.18
Q Total (cfs) 2304.00 Flow (cfs) 869.47 1089.85 344.68
Top Width (ft) 120.00 Top Width (ft) 62.10 30.52 27.38
Vel Total (ft/s) 5.18 Avg. Vel. (ft/s) 4.46 6.52 4.19
Max ChI Dpth (ft) 5.94 Hydr. Depth (ft) 3.14 5.48 3.00
Cony. Total (cfs) 29220.8 Cony. (cfs) 11027.2 13822.2 4371.5
Length Wtd. (ft) 389.67 Wetted Per. (ft) 64.46 31.24 29.75
Min Ch El (ft) 1466.00 Shear (lb/sq ft) 1.17 2.08 1. 07
Alpha 1.J.2 Stream Power (lb/ft s) 5.24 J.3.54 4.50

Frctn Loss (ft) 2.19 Cum Volume (acre-ft) 39.23 48.32 19.11
C & E Loss (ft) 0.02 Cum SA (acres) 15.17 7.52 ll.95

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 0.928

INPUT
Description: 1.207
Station Elevation Data num= 75

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9480.0551470.7619487.2291470.6069496.4981470.4129498.8821470.3759500.7241470.354
9502.9021470.2889504.2681470.2629507.3531470.1869511.609 1470.219512.0621470.199
9520.8981470.1899565.122 l470.489578.0261470.4269581.7541470.4769583.7141470.494
9597.873 1470.79647.6241470.2649649.3581470.2579662.8921470.1219670.117 1470

9671.77 14709675.661 14709679.786 14709694.392 14709707.909 1470
9708.742 14709741.312 14709765.553 14709790.362 14709790.845 1470
9791.4191469.9029802.417 14689803.963 14689828.0171466.5489829.5241466.403
9831.5411466.2299837.5691466.0899838.6961466.0939905.9431466.5729959.977 1466
9973.427 1466 9982.71 14669987.4621464.4299988.682 14649994.963 1464

10000 146410010.17 146410015.721465.08410020.33 146610030.341467.114
10039.08 146810041.671468.70810046.38 147010049.38 1470.8210054.881472.327
10060.871473.96410077.741477.46910086.131478.88110092.17 1480 100961480.711
10101.221481.67710123.051485.52210125.97 148610133.451487.09710139.69 1488
10148.631489.32310152.741489.89910154.361490.12510167.75 149210183.97 1493.83
10185.61 149410187.85 149410192.491494.36510210.44 149610217.881496.461

Manning's n Values
Sta n Val Sta

9480.055 .055 9982.71

num= 3
n Val Sta

.05510020.33
n Val

.055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9982.7110020.33 480 471. 4 9 465 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1469.31 Element Left OB Channel Right OB
Vel Head (ft) 0.18 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1469.12 Reach Len. (ft) 480.00 471.49 465.00
Crit W.S. (ft) Flow Area (sq ft) 492.84 176.60 41.69
E.G. Slope (ft/ft) 0.003263 Area (sq ft) 492.84 176.60 41. 69
Q Total (cfs) 2304.00 Flow (cfs) 1451. 51 757.15 95.34
Top Width (ft) 247.26 Top Width (ft) 186.79 37.62 22.85
Vel Total (ft/s) 3.24 Avg. Vel. (ft/s) 2.95 4.29 2.29
Max ChI Dpth (ft) 5.12 Hydr. Depth (ft) 2.64 4.69 1. 82
Cony. Total (cfs) 40331.7 Cony. (cfs) 25408.8 13254.0 1669.0
Length Wtd. (ft) 474.77 Wetted Per. (ft) 186.95 38.14 23.11



Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

1464.00
1.12
2.09
0.01

Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

0.54
1. 58

45.60
29.57

0.94
4.04

45.81
7.19

0.37
0.84

23.85
18.46

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1470.20 Element Left OB Channel Right OB
Vel Head (ft) 0.42 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1469.78 Reach Len. (ft) 480.00 471.49 465.00
Crit W.S. (ft) Flow Area (sq ft) 228.81 201.43 31.38
E.G. Slope (ft/ft) 0.005112 Area (sq ft) 228.81 201.43 31.38
Q Total (cfs) 2304.00 Flow (cfs) 1011.67 1179.97 112.36
Top Width (ft) 110.00 Top Width (ft) 62.71 37.62 9.67
Vel Total (ft/s) 4.99 Avg. Vel. (ft/s) 4.42 5.86 3.58
Max ChI Dpth (ft) 5.78 Hydr. Depth (ft) 3.65 5.35 3.25
Cony. Total (c£s) 32224.2 Cony. (c£s) 14149.4 16503.3 1571.5

Length Wtd. (ft) 473.97 Wetted Per. (ft) 66.07 38.14 12.44
Min Ch El (ft) 1464.00 Shear (lb/sq ft) 1.11 1.69 0.81
Alpha 1. 08 Stream Power (lb/ft s) 4.89 9.87 2.88
Frctn Loss (ft) 2.69 Cum Volume (acre-ft) 37.48 46.59 18.56
C & E Loss (ft) 0.00 Cum SA (acres) 14.65 7.20 11.77

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 0.839

INPUT
Description: 1.120
Station Elevation Data num= 109

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9375.97 14709377.121 14709385.403 14709389.406 14709394.296 1470

9405.452 14709418.768 14709418.848 14709418.852 14709420.531 1470
9422.435 14709422.466 14709435.2791469.9149435.6711469.9169438.6711469.905
9447.4121469.8459465.0941469.7329470.7021469.685 9485.131469.5589492.6841469.503
9579.692 14689598.238 14689603.504 14689603.773 14689605.106 1468
9610.183 14689613.244 14689621.859 14689623.491 14689634.965 1468
9635.094 14689642.019 14689642.558 14689651.053 14689660.779 1468
9661.446 14689823.7351466.4829825.7251466.4779835.0011466.3749862.5281466.022
9862.5851466.0229862.858 1466.029864.388 14669866.648 1466 9915.631464.725
9929.5341464.3919936.1251464.2099944.003 14649945.674 14649950.512 1464
9963.476 14649975.423 14649980.2041463.3739990.558 14629999.652 1462

10006 1462 10011.9 146210018.561463.42710021.24 146410035.73 1464
10038.27 146410040.65 146410041.71 1464 10050.41464.30210051.321464.353
10054.711464.60110056.081464.69410074.17 146610093.121467.43410100.73 1468
10107.671468.51410110.181468.68310123.561469.57810129.49 147010135.41 1470
10138.06 147010139.61 147010139.78 1470 10177.9 147010195.29 1470
10222.011470.80210240.031470.40910242.951470.43910245.311470.49510245.931470.516
10248.181470.60310252.64 1470.8310257.181470.79510262.971471.10310266.391471.254
10267.141471.27510269.321471.36810281.461471.721 10284.21471.82710284.531471.832
10284.881471.83810297.18 1471.9710297.381471.97210298.92 147210299.46 1472
10305.24 147210310.441472.50210312.59 1472.69 10317.11472.90610318.681472.981
10319.23 1473.0310324.351473.48310327.241473.66910332.37 1474

Manning's n Values
Sta n Val Sta

9375.97 .0559975.423

num= 3
n Val Sta

.05510021.24
n Val

.055

Bank Sta: Left Right
9975.42310021.24

Ineffective Flow num=
Sta L Sta R Elev

888 T

Lengths: Left Channel
715 752.2

1
Permanent

Right
765

Coeff Contr.
.1

Expan .
. 3



CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1467.21 Element Left OB Channel Right OB
Vel Head (ft) 0.31 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1466.89 Reach Len. (ft) 715.00 752.20 765.00
Crit W.S. (ft) Flow Area (sq ft) 274.42 199.68 129.93
E.G. Slope (ft/ft) 0.006230 Area (sq ft) 274.42 199.68 129.93
Q Total (cfs) 2304.00 Flow (cfs) 733.15 1130.45 440.40
Top Width (ft) 306.21 Top Width (ft) 195.66 45.82 64.74
Vel Total (ft/s) 3.81 Avg. Vel. (ft/s) 2.67 5.66 3.39
Max ChI Dpth (ft) 4.89 Hydr. Depth (ft) 1.40 4.36 2.01
Conv. Total (cfs) 29191.1 Conv. (cfs) 9288.9 14322.5 5579.7
Length Wtd. (ft) 736.49 Wetted Per. (ft) 195.69 46.16 64.84
Min Ch El (ft) 1462.00 Shear (lb/sq ft) 0.55 1. 68 0.78
Alpha 1. 39 Stream Power (lb/ft s) 1.46 9.52 2.64
Frctn Loss (ft) 4.19 Cum Volume (acre-ft) 41.37 43.77 22.94
C & E Loss (ft) 0.04 Cum SA (acres) 27.46 6.74 17.99

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1467.51 Element Left OB Channel Right OB
Vel Head (ft) 0.42 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1467.09 Reach Len. (ft) 715.00 752.20 765.00
Crit W.S. (ft) Flow Area (sq ft) 163.60 208.66 87.66
E.G. Slope (ft/ft) 0.006345 Area (sq ft) 163.60 208.66 87.66
Q Total (cfs) 2304.00 Flow (cfs) 703.67 1227.66 372.67
Top Width (ft) 130.00 Top Width (ft) 55.42 45.82 28.76
Vel Total (ft/s) 5.01 Avg. Vel. (ft/s) 4.30 5.88 4.25
Max ChI Dpth (ft) 5.09 Hydr. Depth (ft) 2.95 4.55 3.05
Conv. Total (cfs) 28924.8 Conv. (cfs) 8834.0 15412.2 4678.6
Length Wtd. (ft) 737.15 Wetted Per. (ft) 57.90 46.16 31.57
Min Ch El (ft) 1462.00 Shear (lb/sq ft) 1.12 1. 79 1.10
Alpha 1. 08 Stream Power (lb/ft s) 4.81 10.53 4.68
Frctn Loss (ft) 4.07 Cum Volume (acre-ft) 35.32 44.37 17.92
C & E Loss (ft) 0.04 Cum SA (acres) 14.00 6.74 11.56

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 0.696

INPUT
Description: Former 0.985
Station Elevation Data num= 144

Sta Elev .Sta Elev Sta Elev Sta Elev Sta Elev
9040.821476.5119042.3371476.4699054.879 14769062.599 14769067.4391475.795

9078.3471475.2879098.818 1474 9114.851472.9079128.162 14729139.6051470.602
9146.093 14709161.9041468.0979162.711 14689165.1741467.7049172.292 1466.99
9182.289 14669183.3381465.8179191.3051464.3129193.022 14649193.431 1464
9200.985 1464 9211.63 14649217.332 14649222.717 14649223.176 1464
9223.487 14649224.528 14649229.813 1464 9232.48 14649234.082 1464
9235.984 14649236.082 14649237.756 14649241.378 14649243.263 1464
9274.926 1464 9278.44 14649281.511 1464 9281.58 14649327.692 1464
9332.682 14649335.958 14649336.408 14649337.291 14649392.4851463.115
9417.2741463.1319523.7251462.176 9529.31 1462.13 9531.921462.1119546.141 1462
9547.931 14629548.889 14629552.756 14629553.363 14629556.322 1462
9556.983 14629568.451 14629588.322 14629600.057 14629601.482 1462
9604.415 14629607.399 14629610.587 14629619.997 14629620.065 1462

9622.08 14629631.213 14629635.915 1462 9636.55 14629637.299 1462
9640.639 14629642.107 14629654.129 14629658.336 14629664.389 1462
9669.983 ·14629672.263 14629705.198 14629705.449 14629706.476 1462
9713.721 14629715.769 14629723.987 1462 9725.68 14629725.8751462.017
9726.778 14629727.321 14629727.383 14629728.3261462.057 9728.461462.059

9728.751462.0749729.0011462.0929732.0191462.3599733.1531462.5199735.3521462.966
9752.47 14649821.8291462.6429832.8671462.4039852.886 14629854.803 1462



9854.908 14629856.5861461.8839868.0721461.1729893.795 14609897.817 1460
9903.094 14609904.901 14609905.022 14609922.332 14609928.807 1460
9933.612 14609939.881 14609943.167 14609944.247 1460 9948.92 1460
9949.483 1460 9950.35 14609950.839 14609953.397 14609953.975 1460
9981.216 14609991.525 1460 9995.71 1460 10000 1458.910003.021458.245
10004.08 145810006.04 1458 10014 145810018.591459.458 10020.3 1460
10020.57 146010049.631460.92610082.65 146210082.89 146210083.07 1462
10107.031463.47910114.461463.935 10115.5 146410115.75 1464.0210144.26 1466
10149.05 1466.26 10182 146810187.24 1468.3310188.151468.381

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

9040.82 .055 9995.71 .055 10020.3 .055

Bank Sta: Left Right Lengths: Left Channel Right
9995.71 10020.3 645 533.49 500

CROSS SECTION OUTPUT Profile #PF 1

Coeff Contr.
.1

Expan.
.3

E.G. Elev (ft) 1462.98 Element Left OB Channel Right OB
Vel Head (ft) 0.~7 Wt. n-Val. 0.055 0.055 0.055

W.S. E1ev (ft) 1462.81 Reach Len. (ft) 645.00 533.49 500.00
Crit W.S. (ft) 1461.81 Flow Area (sq ft) 564.62 103.79 118.78
E.G. Slope (ft/ft) 0.005204 Area (sq ft) 564.62 103.79 118.78
Q Total (cfs) 2304.00 Flow (cfs) 1471.20 520.68 312.12
Top Width (ft) 563.72 Top Width (ft) 463.31 24.59 75.83
Vel Total (ft/s) 2.93 Avg. Vel. (ft/s) 2.61 5.02 2.63
Max ChI Dpth (ft) 4.81 Hydr. Depth (ft) 1.22 4.22 1.57
Cony. Total (cfs) 31937.1 Cony. (cfs) 20393.1 7217.5 4326.5
Length Wtd. (ft) 576.61 Wetted Per. (ft) 463.43 25.14 75.88
Min Ch EI (ft) 1458.00 Shear (lb/sq ft) 0.40 1. 34 0.51
Alpha 1.28 Stream Power (lb/ft s) 1. 03 6.73 1.34
Frctn Loss (ft) 2.67 Cum Volume (acre-ft) 34.48 41.15 20.75
C & E Loss (ft) 0.01 Cum SA (acres) 22.05 6.14 16.76

Warning: Divided flow computed for this cross-section.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1463.39 Element Left OB Channel Right OB
Vel Head (ft) 0.27 Wt. n-Va1. 0.055 0.055 0.055
W.S. Elev (ft) 1463.12 Reach Len. (ft) 645.00 533.49 500.00
Crit W.S. (ft) Flow Area (sq ft) 357.09 111.61 99.20
E.G. Slope (ft/ft) 0.004848 Area (sq ft) 357.09 111.61 99.20
Q Total (cfs) 2304.00 Flow (cfs) 1403.67 567.15 333.18
Top Width (ft) 180.00 Top Width (ft) 115.71 24.59 39.70
Vel Total (ft/s) 4.06 Avg. Vel. (ft/s) 3.93 5.08 3.36
Max ChI Dpth (ft) 5.12 Hydr. Depth (ft) 3.09 4.54 2.50
Cony. Total (cfs) 33089.1 Cony. (cfs) 20158.9 8145.2 4785.0
Length Wtd. (ft) 578.31 Wetted Per. (ft) 118.22 25.14 41.58
Min Ch EI (ft) 1458.00 Shear (lb/sq ft) 0.91 1.34 0.72
Alpha 1. 06 Stream Power (lb/ft s) 3.59 6.83 2.43
Frctn Loss (ft) 2.56 Cum Volume (acre-ft) 31. 05 41. 61 16.28
C & E Loss (ft) 0.00 Cum SA (acres) 12.59 6.14 10.96

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 0.595

INPUT
Description: Former 0.890
Station Elevation Data num= 140

Sta Elev Sta Elev Sta E1ev Sta E1ev Sta Elev
8732.541470.8788734.5851470.7838735.3061470.8038738.7351470.8748742.7241470.726

8749.3481470.8318751.459 1470.778817.5461470.2688824.6471470.156 8834.14 1470



8843.0981469.852 8862.651469.529 8865.721469.4788916.9661468.9468921.3021468.972
8927.9291468.7738930.1781468.7048941.5881469.0898946.9931468.6028947.9921468.528
8956.695 1468 8957.4 14688958.135 14688960.826 14688979.8681467.768
9008.367 1466.949022.4061466.6589035.912 14669045.6071465.4449047.2191465.363
9049.508 1465.289058.3421464.8049069.896 14649071.442 14649115.4021462.848
9141.4771462.1649145.0041462.091 9152.96 14629153.717 14629156.192 1462
9159.557 14629163.955 14629164.251 14629164.315 14629177.088 1462
9187.531 1461.64 9216.731461.2289263.4721461.115 9266.391461.1219269.4621461.128
9280.1231461.0829285.3561461.1029308.2951461.0759324.267 1460.959383.0881460.044
9385.745 14609385.965 14609387.599 14609412.872 14609415.444 1460
9441.917 14609443.356 14609443.933 14609445.773 14609462.5821459.766
9566.2171459.5329599.3181459.4359610.689 1459.389624.5361459.346 9696.571459.049
9851.312 14609859.738 14609868.789 14609870.247 14609871.576 1460
9874.212 14609875.725 1460 9879.261459.9579884.5981459.6849886.1511459.702
9889.4011459.6659895.4121459.2149898.0741459.1319909.968 14589911.349 1458
9927.466 14589930.652 14589930.772 14589932.464 14589937.123 1458

9962.22 14589962.952 14589963.221 14589967.909 14589981.882 1458
9991.042 14589992.4141457.347 9994.181456.5069997.3881454.987 100001453.788
10002.111452.72610010.911452.853 10019.4 145410022.931455.642 10023.7 1456
10026.891457.48510028.12 145810028.22 145810029.77 1458 10035.1 1458
10049.17 145810078.81 145810085.63 145810109.51 145810116.33 1458

10118.41 145810121.91 145810122.59 145810127.63 145810129.541458.054
10129.961458.068 10133.8 1458.1910190.42 146010193.81 1460 10206.9 1460

10210.7 146010211.25 146010211.46 146010211.68 146010213.951460.073
10214.871460.10710216.33 1460.1610263.92 146210278.751463.52910282.25 1464
10284.981464.36710287.091464.57610299.51 146610301.161466.18510302.411466.333

Manning's n Values
Sta n Val Sta

8732.54 .0559991.042

num= 3
n Val Sta

.05510028.12
n Val

.055

Bank Sta: Left Right
9991.04210028.12

CROSS SECTION OUTPUT

Lengths: Left Channel
635 497.19

Profile #PF 1

Right
360

Coeff Contr.
.1

Expan .
. 3

E.G. E1ev (ft) 1460.30 Element Left OB Channel Right OB
Vel Head (ft) 0.24 Wt. n-Val. 0.055 0.055 0.055
W.S. E1ev (ft) 1460.06 Reach Len. (ft) 635.00 497.19 360.00
Crit W.S. (ft) 1459.31 Flow Area (sq ft) 428.41 207.45 273.79
E.G. Slope (ft/ft) 0.004153 Area (sq ft) 428.41 207.45 273.79
Q Total (cfs) 2304.00 Flow (cfs) 589.79 1096.4l 617.80
Top Width (ft) 831.86 Top Width (ft) 609.24 37.08 185.54
Vel Total (ft/s) 2.53 Avg. Vel. (ft/s) 1.38 5.29 2.26
Max Ch1 Dpth (ft) 7.34 Hydr. Depth (ft) 0.70 5.59 1.48
Conv. Total (cfs) 35750.4 Conv. (cfs) 9151.6 17012.7 9586.2
Length Wtd. (ft) 479.92 Wetted Per. (ft) 609.32 39.22 185.57
Min Ch El (ft) 1452.73 Shear (lb/sq ft) 0.18 1.37 0.38
Alpha 2.36 Stream Power (lb/ft s) 0.25 7.25 0.86
Frctn Loss (ft) 3.09 Cum Volume (acre-ft) 27.13 39.25 18.50
C & E Loss (ft) 0.01 Cum SA (acres) 14.11 5.76 15.26

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1460.82 Element Left OB Channel Right OB
Vel Head (ft) 0.31 Wt. n-Va1. 0.055 0.055 0.055
W.S. Elev (ft) 1460.51 Reach Len. (ft) 635.00 497.19 360.00
Crit W.S. (ft) 1459.36 Flow Area (sq ft) 259.41 224.03 130.28
E.G. Slope (ft/ft) 0.004066 Area (sq ft) 259.41 224.03 130.28
Q Total (cfs) 2304.00 Flow (cfs) 668.99 1233.23 401.77
Top Width (ft) 230.00 Top Width (ft) 141.04 37.08 51. 88
Vel Total (ft/s) 3.75 Avg. Vel. (ft/s) 2.58 5.50 3.08
Max Ch1 Dpth (ft) 7.79 Hydr. Depth (ft) 1. 84 6.04 2.51
Conv. Total (cfs) 36132.0 Conv. (cfs) 10491. 3 19339.9 6300.7
Length Wtd. (ft) 499.22 Wetted Per. (ft) 141.64 39.22 54.39



Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

1452.73
1.41
3.30
0.01

Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

0.46
1.20

26.48
10.69

1.45
7.98

39.55
5.76

0.61
1.88

14.96
10.43

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 0.501

INPUT
Description: Section 0.782 in old study

Ineffective Flow Areas reflect the
retention basin for the Arizona Hillcrest Subdivision. It is
assumed the full depth of the retention basin will not act as
conveyance area.

Station Elevation Data num= 279
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

8635.48 14688642.139 14688647.536 14688649.667 14688650.937 1468
8675.91467.3768689.1091466.9798721.194 14668726.3651465.0898729.7611464.512

8739.2151464.3258740.4871464.3868752.8941464.6368760.8231465.1498763.3561465.252
8766.1081465.3138768.8931465.5538770.1831465.5968770.9451465.6068774.013 1466
8800.406 14668806.774 14668815.609 14668826.128 14668827.613 1466
8829.278 14668831.712 14668833.399 14668839.277 14668845.919 1466
8850.093 14668865.729 14668895.104 14668900.608 14668904.611 1466
8905.998 14668908.321 14668935.362 14668939.827 14668962.998 1466
8965.164 14668966.265 14668968.021. 14668969.869 14668971.068 1466
9021.9451464.5339024.9141464.5149032.4041464.4649041.7141464.4059043.987 1464.39
9045.8091464.3799053.3441464.3289064.1811464.2599065.8981464.2489073.5851464.197
9074.3221464.192 9086.761464.113 9087.641464.1079095.2181464.0579095.3621464.057
9104.262 14649108.899 1464 9109.5 14649120.653 14649121.355 1464
9129.919 14649132.824 14649136.192 14649139.237 14649149.705 1464
9153.155 1464 9156.17 14649182.531 1462.419187.0561462.3219192.3881462.008
9192.4191462.0079192.566 14629195.007 14629195.936 14629203.053 1462
9204.655 14629206.078 14629208.154 14629215.4181462.249 9217.13 1462.3
9225.4251462.6339226.5741462.6549226.6321462.6569227.2621462.681 9232.081462.739

9244.091463.1199245.6581463.1599245.7051463.1619249.6881463.2789259.6421462.758
9265.6851462.8399267.7231462.8659274.0161462.9279278.864 1462.999327.0151462.623
9339.8931462.6839346.6071462.7179354.705 1462.759358.9151462.7739359.8571462.775
9368.0161462.8159371.3651462.8359372.325 1462.849374.5451462.8369377.6041462.854
9377.7011462.8549384.8091462.8899387.454 14629406.373 14629407.028 1462
9424.172 14629434.321 14629459.1231463.2719461.0851463.2959468.0521463.331
9469.2081463.3379470.921 1463.359476.3391463.3789476.4881463.378 9477.821463.385
9481.9521463.4079483.5841463.4139502.201 14629505.967 14629508.469 1462

9556.97 14629558.603 1462 9561.86 14629569.589 14629572.453 1462
9574.869 14629580.071 1462 9592.2 14629595.901 14629597.072 1462
9597.224 14629600.426 14629601.129 14629605.171 14629617.998 1462

9618.84 14629622.355 14629622.596 14629626.398 14629632.071 1462
9634.653 14629637.311 14629638.515 1462 9647.351461.7529649.9541461.701
9655.9771461.578 9665.391461.3949675.0821461.1839678.3621461.1149702.2791460.593
9729.325 14609750.678 1460 9760.7 1460 9760.87 14609761.161 1460
9761.793 14609773.737 14609807.2051461.0019809.5581461.0799828.0411461.302
9831.0431461.3889832.8871461.3529834.4331461.3259838.4061461.2549840.829 1461.26
9844.9941461.1769845.2551461.1699848.3721461.1129855.6361460.9269856.0111460.914
9857.8341460.8579858.2371460.8419865.4271460.6769877.6451460.374 9879.141460.337
9879.268 1460.339882.2341460.2019887.777 14609887.925 14609888.506 1460
9895.839 1460 9896.29 14609898.931 14609902.8691459.4819904.4461459.273

9904.61 1459.26 9905.051459.2269908.2751458.8419911.751 1458.389914.471 1458
9915.7271457.8259915.8981457.8019917.2351457.5559920.7991456.8999922.4091456.416
9923.797 14569930.1181454.9829936.8021454.642 9942.14 14549949.848 1454
9950.184 14549950.454 14549951.941 14549967.0521454.9099971.3981454.484
9972.1661454.4279976.579 1454 10000 1454 10002.2 145410021.79 1454
10022.96 145410023.03 145410023.341454.03610023.621454.055 10032.91454.956
10033.381454.97510043.99 1456 10045.5 145610058.33 145610067.44 1456
10072.07 145610073.31 145610075.01 145610076.57 145610084.61 1456
10088.93 145610095.68 145610095.91 145610098.55 1456 10116.4 1456



10120.46 145610121.52 145610142.27 145610148.08 145610183.91 1456
10187.68 145610258.37 145610272.53 145610277.22 145610287.14 1456
10312.88 145610349.42 145610356.01 145610362.06 1456 10388.7 1456
10392.75 145610393.88 145610394.12 145610454.941457.02110513.73 1458
10532.071459.92410532.441459.95210532.78 146010532.82 146010548.261460.735
10574.67 146210574.78 146210575.181462.446 10576.6 1464 10577.21464.656
10578.42 1466 10579.11466.74510580.25 1468 10580.5 146810592.121468.428

10607.71468.98610628.591469.56410633.361469.71610640.561469.932

Manning's n Values
Sta n Val Sta

8635.48 .0559967.052

num= 3
n Val Sta

.05510043.99
n Val

.055

Bank Sta: Left Right
9967.05210043.99

Ineffective Flow num=
Sta L Sta R Elev

888 T

Lengths: Left Channel
260 235.61

1
Permanent

Right
225

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT Profile #PF 1

E.G. E1ev (ft) 1457.21 Element Left OB Channel Right OB
Vel Head (ft) 0.29 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1456.92 Reach Len. (ft) 260.00 235.61 225.00
Crit W.S. (ft) 1456.73 Flow Area (sq ft) 81.12 199.08 345.72
E.G. Slope (ft/ft) 0.011270 Area (sq ft) 104.10 199.08 345.72
Q Total (cfs) 2304.00 Flow (cfs) 336.48 1074.84 892.68
Top Width (ft) 527.98 Top Width (ft) 46.34 76.94 404.70
Vel Total (ft/s) 3.68 Avg. Vel. (ft/s) 4.15 5.40 2.58
Max ChI Dpth (ft) 2.92 Hydr. Depth (ft) 1. 75 2.59 0.85
Conv. Total (cfs) 21703.3 Conv. (cfs) 3169.6 10124.8 8408.9
Length Wtd. (ft) 240.90 Wetted Per. (ft) 46.63 77.08 404.70'
Min Ch El (ft) 1454.00 Shear (lb/sq ft) 1. 22 1.82 0.60
Alpha 1. 38 Stream Power (lb/ft s) 5.08 9.81 1. 55
Frctn Loss (ft) 1.14 Cum Volume (acre-ft) 23.25 36.93 15.94
C & E Loss (ft) 0.05 Cum SA (acres) 9.33 5.11 12.82

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The cross section had to be extended vertically during the critical depth calculations.
Warning: The energy loss was greater than 1.0 ft (O.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1457.50 Element Left OB Channel Right OB
Vel Head (ft) 0.41 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1457.10 Reach Len. (ft) 260.00 235.61 225.00
Crit W.S. (ft) 1456.82 Flow Area (sq ft) 89.48 212.84 192.70
E.G. Slope (ft/ft) 0.012609 Area (sq ft) 112.47 212.84 192.70
Q Total (cfs) 2304.00 Flow (cfs) 414.66 1270.88 618.46
Top Width (ft) 300.00 Top Width (ft) 47.05 76.94 176.01
Vel Total (ft/s) 4.65 Avg. Vel. (ft/s) 4.63 5.97 3.21
Max ChI Dpth (ft) 3.09 Hydr. Depth (ft) 1. 90 2.77 1. 09
Conv. Total (cfs) 20518.1 Conv. (cfs) 3692.7 11317.7 5507.6
Length Wtd. (ft) 242.92 Wetted Per. (ft) 47.40 77.08 177.10
Min Ch El (ft) 1454.00 Shear (lb/sq ft) 1. 49 2.17 0.86
Alpha 1. 21 Stream Power (lb/ft s) 6.89 12.98 2.75
Frctn Loss (ft) 1.13 Cum Volume (acre-ft) 23.77 37.06 13 .63
C & E Loss (ft) 0.08 Cum SA (acres) 9.32 5.11 9.49

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The cross section had to be extended vertically during the critical depth calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections.

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 0.456



INPUT
Description: Section 0.456 placed to reflect retention basin and property

boundary of Arizona Hillcrest property.

Ineffective Flow Areas
reflect the retention basin for the Arizona Hillcrest Subdivision.
It is assumed the full depth of the retention basin will not act
as conveyance area.

Station Elevation Data num= 277
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

8629.371466.6468640.0911466.3568653.045 14668667.635 14668678.398 1466
8685.581 14668693.535 14668766.081 14668769.063 14668769.192 1466

8772.8 14668774.245 14668776.499 14668782.608 14668790.616 1466
8791.52 14668799.382 14668799.419 14668800.4151465.858 8802.171465.644

8814.088 14648828.103 14648838.877 14648841.857 14648847.187 1464
8848.731 1464 8848.86 14648850.1551464.053 8855.981464.3578859.1641464.503
8913.084 14668917.431 14668920.275 14668923.665 14668946.138 1466

8949.51465.9268949.9851465.9298959.4831465.9968960.173 14668960.203 1466
8962.547 14668962.798 14668963.372 14668972.974 14668973.016 1466
8973.104 14668991.538 14669005.479 14669007.818 14669009.094 1466

9021.266 14669021.881 14669024.489 14669025.761 14669084.1681465.231
9112.981 14669127.913 14669128.393 1466 9131.57 14669132.596 1466
9133.818 14669134.178 14669134.557 14669139.692 14669141.932 1466
9142.593 14669143.787 1466 9143.83 14669143.883 14669144.447 1466

9144.58 14669145.212 14669147.017 14669152.485 14669152.628 1466
9157.85 14669159.592 14669160.228 14669160.6691465.786 9162.541464.914

9164.201 14649164.307 14649164.602 14649171.877 14649172.101 1464
9180.519 14649187.673 14649234.019 1464 9253.71 14649262.575 1464
9267.764 14649268.228 14649271.305 14649282.9291462.933 9289.471462.798
9299.0761462.6529311.743 1462.389328.998 14629329.974 14629331.755 1462
9331.792 14629343.0451461.7659350.2141461.6289350.2651461.6279360.8991461.489
9364.3421461.4639373.2771461.3429376.6061461.2979377.023 1461.299378.1731461.273
9379.016 1461.269385.5871461.1989393.8471461.0699394.2771461.0619398.1541460.982
9398.6041460.9729407.2141460.8069419.5131460.5179424.178 1460.499430.9261460.414
9443.3541460.185 9447.3 14609456.409 14609456.955 14609462.899 1460
9464.179 14609466.1151459.8699468.649 14609475.965 14609476.535 1460
9478.299 14609480.488 14609481.9511459.7979503.1291459.0169511.3351459.158
9538.227 14609538.274 14609538.4091460.0439538.4191460.0469544.042 1462
9548.841 1462 9554.87 14629567.068 1461.399569.8031461.4189571.4551461.437
9572.5261461.4559575.9521461.4929581.2081461.3249623.135 14609628.683 1460
9635.511 14609643.894 14609653.433 14609657.678 14609668.081 1460
9669.247 14609670.475 14609678.805 14609683.926 14609689.147 1460
9695.397 14609709.986 14609717.548 14609720.999 14609725.183 1460
9729.608 14609737.068 14609743.464 14609746.047 14609758.213 1460
9760.54814609762.555 14609770.375 14609772.369 14609788.847 1460
9795.627 14609795.724 14609802.096 14609804.062 14609812.851 1460
9814.894 14609818,051 14609818.795 14609825.236 14609827.0861459.813
9830.2591459.4949836.1821458.732 9836.381458.7179838.8971458.5089842.311 1458
9843.134 14589847.8761457.0049853.7621455.4549854.8971455.255 9855.451455.158
9858.2081454.5679858.5751454.4889860.673 1454 9863.881453.2549869.271 1452
9877.0561450.1899877.869 14509883.252 14509890.985 14509894.505 1450
9902.334 14509903.475 14509905.127 14509907.0381450.4879912.906 1452
9916.2031452.8369920.828 14549921.353 14549938.929 14549947.152 1454
9959.914 1454 9963.65 14549964.843 14549965.718 14549971.563 1454
9977.948 14549981.7661454.434 9983.05 1454 9983.59 14549984.6861453.724
9985.3031453.568 9986.61453.1069989.704 14529990.0951451.8619991.2051451.465
9994.6371450.4239995.6191450.1259995.7991450.0439995.893 1450 10000 1450
10008.99 145010009.42 145010014.28 145010015.54 145010015.58 1450

10020.21451.915 10020.4 145210024.681453.77710025.22 145410028.76 1455.47
10030.04 145610030.21 145610030.35 145610034.58 145610036.34 1456
10036.57 145610041.08 145610125.051455.01110130.131454.97210131.43 1454.97
10159.771454.96510192.731454.83910262.851454.50210460.39 145610464.49 1456
10468.59 1456 10478.7 145610479.13 145610481.62 145610482.05 1456
10483.48 145610508.691456.64810562.81 1458 10573.71458.81610589.17 1460
10595.931461.04410602.13 146210607.321462.73510616.59 146410625.941465.209
10634.22 146610634.451466.023

Manning's n Values
Sta n Val Sta

8629.37 .0559981.766

num= 3
n Val Sta

.05510030.04
n Val

.055



Bank Sta: Left Right
9981.76610030.04

Ineffective Flow num=
Sta L Sta R Elev

888 T

Lengths: Left Channel
210 210.92

1
Permanent

Right
200

Coeff Contr.
.1

Expan.
.5

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1456.02 Element Left OB Channel Right OB
Vel Head (ft) 0.14 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1455.88 Reach Len. (ft) 210.00 210.92 200.00
Crit W.S. (ft) 1455.43 Flow Area (sq ft) 409.28 207.95 305.01
E.G. Slope (ft/ft) 0.002602 Area (sq ft) 409.28 207.95 305.01
Q Total (cfs) 2304.00 Flow (cfs) 1206.52 742.42 355.06
Top Width (ft) 570.42 Top Width (ft) 129.61 47.98 392.82
Vel Total (ft/s) 2.50 Avg. Vel. (ft/s) 2.95 3.57 1.16
Max ChI Dpth (ft) 5.88 Hydr. Depth (ft) 3.16 4.33 0.78
Conv. Total (cfs) 45170.7 Conv. (cfs) 23654.2 14555.4 6961.1
Length Wtd. (ft) 207.98 Wetted Per. (ft) 130.81 49.87 392.83
Min Ch El (ft) 1450.00 Shear (lb/sq ft) 0.51 0.68 0.13
Alpha 1.42 Stream Power (lb/ft s) 1. 50 2.42 0.15
Frctn Loss (ft) 1.01 Cum Volume (acre-ft) 21. 72 35.83 14.26
C & E Loss (ft) 0.03 Cum SA (acres) 8.81 4.77 10.76

Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1456.30 Element Left OB Channel Right OB
Vel Head (ft) 0.15 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1456.15 Reach Len. (ft) 210.00 210.92 200.00
Crit W.S. (ft) 1455.45 Flow Area (sq ft) 445.05 221.20 161. 69
E.G. Slope (ft/ft) 0.002387 Area (sq ft) 445.05 221.20 161. 69
Q Total (cfs) 2304.00 Flow (cfs) 1321.49 784.84 197.67
Top Width (ft) 358.89 Top width (ft) 130.66 48.27 179.96
Vel Total (ft/s) 2.78 Avg. Vel. (ft/s) 2.97 3.55 1.22
Max ChI Dpth (ft) 6.15 Hydr. Depth (ft) 3.41 4.58 0.90
Conv. Total (cfs) 47162.9 Conv. (cfs) 27051.0 16065.6 4046.3
Length Wtd. (ft) 209.05 Wetted Per. (ft) 131.89 50.18 181.36
Min Ch El (ft) 1450.00 Shear (lb/sq ft) 0.50 0.66 0.13
Alpha 1. 22 Stream Power (lb/ft s) 1.49 2.33 0.16
Frctn Loss (ft) 1. 02 Cum Volume (acre-ft) 22.11 35.89 12.71
C & E Loss (ft) 0.05 Cum SA (acres) 8.79 4.77 8.57

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 0.416

INPUT
Description: Section 0.710 in old study

Ineffective Flow Areas reflect the
retention basin for the Arizona Hillcrest Subdivision. It is
assumed the full depth of the retention basin will not act as
conveyance area.

Station Elevation Data num= 190
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

8579.83 14648586.223 14648592.832 14648593.379 14648598.017 1464
8598.625 14648600.713 14648632.0671464.237 8632.291464.2388632.6271464.228
8665.9421464.0438666.2551464.0348667.2971464.0358667.5431464.0428667.5891464.044



8673.8691464.1488673.9261464.1498673.9981464.1498688.7361464.5068688.8871464.506
8735.7831464.3858744.5341464.4168744.9981464.4318752.9621464.3448757.1551464.274
8766.5621464.1498768.1431464.1288769.2471464.1218770.9081464.1118778.607 1464
8785.0541464.6368785.9521464.3138787.354 14648789.476 14648792.384 1464
8794.682 14648794.959 14648795.835 14648799.048 14648800.717 1464

8806.81 14648809.723 14648814.045 14648818.168 14648829.564 1464
8833.584 14648861.581 14648892.718 14648897.862 1464 8904.43 1464
8910.633 14648917.225 14648929.348 14648938.972 14648943.191 1464
8948.451 14648950.631 14648954.894 14648960.915 14648998.1631462.875
9007.2591462.8459054.108 14629061.363 14629095.638 14629100.513 1462
9101.764 14629105.377 14629124.169 14629136.647 14629161.174 1462
9189.141461.3039219.4941460.845 9245.831460.5469251.0151460.5269279.638 1460

9280.698 1460 9282.19 14609283.126 14609290.461 14609292.982 1460
9294.839 14609304.056 14609335.992 14609344.013 14609363.6771459.676
9393.3551459.5219405.1521459.2879426.9991458.888 9471.46 1458 9531.11456.524
9552.387 14569555.1371455.7059558.7821455.3669573.947 14549580.945 1452.3
9582.116 14529583.0011451.7739589.909 14509589.972 14509594.231 1450
9595.339 14509602.213 14509603.154 14509613.337 14509788.5361448.279
9795.2521448.2219800.5941448.1759819.0581448.2539819.6921448.4049820.3671448.633
9820.9321448.4739821.3551448.5749821.7681448.6969827.269 14509828.6151450.312
9831.0291450.8719833.909 1451.619835.429 14529837.7841452.622 9843.1 1454
9847.304 14549847.306 14549857.489 14549860.769 14549887.096 1454
9891.678 14549943.257 14549965.172 14549965.969 14549977.895 1454
9977.976 1454 9978.35 14549978.712 1454 9978.76 14549985.359 1454
9986.006 1454 9988.61452.7269991.2221451.4239994.114 14509995.4371449.365
9998.516 1448 10000 144810003.91 144810006.74 144810007.651448.479
10013.73 1450 10016.21451.921 10016.3 1452 10016.4 1452.110016.821452.147
10023.48 145410024.93 145410043.881453.40910048.041453.61610050.57 1454
10090.61 145410128.931453.69510138.55 1453.6910142.841453.68610182.031453.473
10204.86 1453.4110299.641453.60110348.321453.91810351.05 1453.9310352.751453.932
10353.331453.93210363.21 145410370.17 145410378.05 145410399.55 1454.26
10424.351454.805 10462.21455.454 10475.2 145610479.121456.733 10485.9 1458
10493.951459.505 10496.6 146010500.431460.71610507.69 146210511.561462.743
10517.721463.94110518.08 146410518.551464.078 10530.1 146610530.591466.061
10548.74 146810550.151468.14410561.511469.228 10569.6 147010584.911471.159

Manning's n Values
Sta n Val Sta

8579.83 .0559986.006

num: 3
n Val Sta

.05510023.48
n Val

.055

Bank Sta: Left Right
9986.00610023.48

Ineffective Flow num:
Sta L Sta R Elev

888 T

Lengths: Left Channel
670 601.53

1
Permanent

Right
500

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1454.98 Element Left OB Channel Right OB
Vel Head (ft) 0.46 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1454.52 Reach Len. (ft) 670.00 601. 53 500.00
Crit W.S. (ft) 1454.28 Flow Area (sq ft) 214.91 156.10 300.26
E.G. Slope (ft/ft) 0.012048 Area (sq ft) 1440.93 156.10 300.26
Q Total (cfs) 2304.00 Flow (cfs) 408.30 1144.98 750.72
Top Width (ft) 843.09 Top Width (ft) 417.81 37.47 387.81
Vel Total (ft/s) 3.43 Avg. Vel. (ft/s) 1. 90 7.33 2.50
Max ChI Dpth (ft) 6.52 Hydr. Depth (ft) 0.51 4.17 0.77
Conv. Total (cfs) 20990.8 Conv. (cfs) 3719.9 10431.4 6839.5
Length Wtd. (ft) 585.14 Wetted Per. (ft) 419.09 40.13 387.86
Min Ch El (ft) 1448.00 Shear (lb/sq ft) 0.39 2.93 0.58
Alpha 2.50 Stream Power (lb/ft s) 0.73 21.46 1.46
Frctn Loss (ft) 2.52 CUm Volume (acre-ft) 17.26 34.95 12.87
C & E Loss (ft) 0.10 CUm SA (acres) 7.49 4.56 8.97

Warning:

Warning:

Note:
valid,

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.
Multiple critical depths were found at this location. The critical depth with the lowest,



water surface was used.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1455.23 Element Left OB Channel Right OB
Vel Head (ft) 0.64 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1454.59 Reach Len. (ft) 670.00 601.53 500.00
Crit W.S. (ft) 1454.49 Flow Area (sq ft) 244.83 158.81 148.83
E.G. Slope (ft/ft) 0.014796 Area (sq ft) 1470.85 158.81 148.83
Q Total (cfs) 2304.00 Flow (cfs) 563.68 1305.78 434.54
Top Width (ft) 630.00 Top Width (ft) 416.01 37.47 176.52
Vel Total (ft/s) 4.17 Avg. Vel. (ft/s) 2.30 8.22 2.92
Max ChI Dpth (ft) 6.59 Hydr. Depth (ft) 0.59 4.24 0.84
Cony. Total (cfs) 18941.1 Cony. (cfs) 4634.0 10734.8 3572.3
Length Wtd. (ft) 594.42 Wetted Per. (ft) 417.52 40.13 177.73
Min Ch El (ft) 1448.00 Shear (lb/sq ft) 0.54 3.66 0.77
Alpha 2.37 Stream Power (lb/ft s) 1.25 30.06 2.26
Frctn Loss (ft) 2.71 Cum Volume (acre-ft) 17.49 34.97 12.00
C & E Loss (ft) 0.16 Cum SA (acres) 7.47 4.56 7.76

Warning:

Warning:

Warning:
Warning:

Warning:

Note:
valid,

The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
The cross section had to be extended vertically during the critical depth calculations.
The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.
The parabolic search method failed to converge on critical depth. The program will try the
cross section slice/secant method to find critical depth.
Multiple critical depths were found at this location. The critical depth with the lowest,

water surface was used.

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 0.302

INPUT
Description: 0.302
Station Elevation Data

Sta Elev Sta
9649.66 1456 9664.57
9675.57 1456 9675.87
9723.42 1452.32 9728.47
9731.19 1452 9762.67
9827.35 1450 9828.05
9856.75 1450.27 9871.57
9902.26 1450.89 9912.54
9973.33 1450 9977.57
9983.38 1450 9987.82
9991.74 1446 9996.51

10004.57 144410007.25
10014.65 1449.7310015.03

10072.2 145010072.32
10083.87 1450 10084.4
10237.43 1451.0610240.22
10344.95 145210375.52

Manning's n Values
Sta n Val Sta

9649.66 .055 9983.38

num= 79
Elev Sta
1456 9670.01
1456 9675.94
1452 9728.84

1451.41 9807.48
1450 9838.4

1450.46 9874.77
1450 9914.07
1450 9978.18

1448.09 9988.02
1445.19 9996.55
1445.1110009.65
1449.9410015.15

145010076.29
1450.0210165.23
1451.0910253.92
1453.7310380.45

num= 3
n Val Sta

.05510015.15

Elev Sta
1456 9673.15
1456 9695.31
1452 9729.17

1450.59 9821. 35
1450 9847.28

1450.51 9883.31
1450 9968.34
1450 9981.03
1448 9988.15

1445.1810002.47
1446 10011.2
145010015.53
145010077.11

1450.75 10209.1
1451.2510272.83

145410386.41

n Val
.055

Elev Sta
1456 9673.5

1454.39 9699.21
1452 9730.56
1450 9825.97
1450 9853.7

1450.62 9886.85
1450 9970.34
1450 9983.12

1447.95 9988.48
144410004.08

1447.1610012.33
145010064.58
145010083.81

1450.82 10226.9
1451. 3510337.64
1454.66

Elev
1456
1454
1452
1450

1450.22
1450.67

1450
1450

1447.8
1444
1448
1450
1450

1450.98
1451. 91

Profile #PF 1

Bank Sta: Left Right
9983.3810015.15

CROSS SECTION OUTPUT

Lengths: Left Channel
180 193

Right
230

Coeff Contr.
.1

Expan.
.3

E.G. Elev (ft)
Vel Head (ft)

W.S. Elev (ft)
Crit W.S. (ft)

1452.36
0.11

1452.25

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)

Left OB
0.055

180.00
433.72

Channel
0.055

193.00
188.99

Right OB
0.055

230.00
486.49



E.G. Slope (ft/ft) 0.002188 Area (sq ft) 433.72 188.99 486.49
Q Total (cfs) 2304.00 Flow (cfs) 773.07 741.30 789.64
Top Width (ft) 624.82 Top Width (ft) 258.84 31.77 334.20
Vel Total (ft/s) 2.08 Avg. Vel. (ft/s) 1. 78 3.92 1. 62
Max Chl Dpth (ft) 8.25 Hydr. Depth (ft) 1. 68 5.95 1. 46
Conv. Total (cfs) 49256.0 Cony. (cfs) 16527.0 15847.8 16881.2
Length Wtd. (ft) 201.83 Wetted Per. (ft) 258.93 34.56 334.22
Min Ch El (ft) 1444.00 Shear (lb/sq ft) 0.23 0.75 0.20
Alpha 1. 60 Stream Power (lb/ft s) 0.41 2.93 0.32
Frctn Loss (ft) 0.74 Cum Volume (acre-ft) 2.84 32.56 8.35
C & E Loss (ft) 0.03 Cum SA (acres) 2.28 4.08 4.82

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1452.36 Element Left OB Channel Right OB
Vel Head (ft) 0.11 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1452.25 Reach Len. (ft) 180.00 193.00 230.00
Crit W.S. (ft) Flow Area (sq ft) 433.69 188.99 486.45
E.G. Slope (ft/ft) 0.002188 Area (sq ft) 433.69 188.99 486.45
Q Total (cfs) 2304.00 Flow (cfs) 773.05 741.34 789.60
Top Width (ft) 624.82 Top Width (ft) 258.84 31.77 334.20
Vel Total (ft/s) 2.08 Avg. Vel. (ft/s) 1. 78 3.92 1.62
Max Chl Dpth (ft) 8.25 Hydr. Depth (ft) 1. 68 5.95 1.46
Conv. Total (cfs) 49251. 2 Cony. (cfs) 16525.1 15847.2 16878.9
Length Wtd. (ft) 201. 83 Wetted Per. (ft) 258.92 34.56 334.22
Min Ch El (ft) 1444.00 Shear (lb/sq ft) 0.23 0.75 0.20
Alpha 1. 60 Stream Power (lb/ft s) 0.41 2.93 0.32
Frctn Loss (ft) 0.74 Cum Volume (acre-ft) 2.84 32.56 8.36
C & E Loss (ft) 0.03 Cum SA (acres) 2.28 4.08 4.82

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 0.266

INPUT
Description: Cross-Section 0.266
Station Elevation Data num= 84

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9677.35 14569686.064 14569687.1281455.9659688.9881455.9139756.171 1454

9762.9951453.7799815.152 14529815.674 14529825.187 1451.359846.129 1450
9847.472 14509849.528 14509860.794 1450 9867.46 14509875.183 1450
9939.197 14509945.714 14509954.301 14509962.389 14509962.606 1450
9966.592 14509966.684 14509972.453 14509976.293 14509977.096 1450
9984.769 14509986.5941448.5199989.107 1446.489989.3361446.2959989.699 1446
9991.2691444.7279992.355 14449993.222 14449993.631 14449997.361 1444
9999.153 144410003.77 144410007.53 144410008.951445.43710009.51 1446
10010.881447.38910011.48 144810012.711449.24910013.131449.67410013.41 1450
10030.27 145010030.42 1450 10040.5 145010053.12 145010054.75 1450
10080.79 145010082.05 1450 10097.5 145010119.92 145010119.97 1450
10126.63 145010135.92 145010140.01 145010148.42 1450 10150.9 1450
10184.56 145010202.99 145010223.62 145010228.57 145010293.371450.715
10302.77 1450.810427.33 145210427.46 1452 10427.7 145210431.471452.208
10449.221453.00810452.311453.11910468.121453.90410468.521453.925 10469.11453.952
10470.03 145410487.461454.727 104971454.966 10504.1 1455.210511.321455.339

10514.51455.35610524.581455.731 10525.61455.75910527.351455.828

Manning's n Values
Sta n Val Sta

9677.35 .0559984.769

num= 3
n Val Sta

.05510013.41
n Val

.055

Bank Sta: Left Right
9984.76910013 .41

CROSS SECTION OUTPUT

Lengths: Left Channel
380 467.87

Profile #PF 1

Right
590

Coeff Contr.
.5

Expan.
.3



E.G. Elev (ft) 1451.59 Element Left OB Channel Right OB
Vel Head (ft) 0.39 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1451.19 Reach Len. (ft) 380.00 467.87 590.00
Crit W.S. (ft) 1451.03 Flow Area (sq ft) 176.19 166.21 322.41
E.G. Slope (ft/ft) 0.007369 Area (sq ft) 176.19 166.21 322.41
Q Total (cfs) 2304.00 Flow (cfs) 440.95 1126.83 736.22
Top Width (ft) 515.75 Top Width (ft) 157.12 28.64 329.98
Vel Total (ft/s) 3.47 Avg. Vel. (ft/s) 2.50 6.78 2.28
Max Chl Dpth (ft) 7.19 Hydr. Depth (ft) 1.12 5.80 0.98
Cony. Total (cfs) 26840.1 Cony. (cfs) 5136.8 13126.8 8576.5
Length Wtd. (ft) 501.47 Wetted Per. (ft) 157.16 33.25 329.99
Min Ch El (ft) 1444.00 Shear (lb/sq ft) 0.52 2.30 0.45
Alpha 2.11 Stream Power (lb/ft s) 1. 29 15.59 1. 03
Frctn Loss (ft) 0.85 Cum Volume (acre-ft) 1. 58 31.78 6.22
C & E Loss (ft) 0.08 Cum SA (acres) 1.42 3.95 3.07

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1451.59 Element Left OB Channel Right OB
Vel Head (ft) 0.39 Wt. n-Val. 0.055 0.055 0.055
W.S. Elev (ft) 1451.19 Reach Len. (ft) 380.00 467.87 590.00
Crit W.S. (ft) 1451. 03 Flow Area (sq ft) 176.24 166.22 322.53
E.G. Slope (ft/ft) 0.007364 Area (sq ft) 176.24 166.22 322.53
Q Total (cfs) 2304.00 Flow (cfs) 441.03 1126.58 736.39
Top Width (ft) 515.79 Top Width (ft) 157.13 28.64 330.02
Vel Total (ft/s) 3.46 Avg. Vel. (ft/s) 2.50 6.78 2.28
Max Chl Dpth (ft) 7.19 Hydr. Depth (ft) 1.12 5.80 0.98
Conv. Total (cfs) 26848.8 Conv. (cfs) 5139.4 13128.2 8581.2
Length Wtd. (ft) 501.47 Wetted Per. (ft) 157.17 33.25 330.03
Min Ch El (ft) 1444.00 Shear (lb/sq ft) 0.52 2.30 0.45
Alpha 2.11 Stream Power (lb/ft s) 1.29 15.57 1.03
Frctn Loss (ft) 0.85 Cum Volume (acre-ft) 1.58 31.78 6.22
C & E Loss (ft) 0.08 Cum SA (acres) 1. 43 3.95 3.07

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 0.177

INPUT
Description: 0.177
Station Elevation Data num; 69

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9674.62 14529678.067 14529700.544 14529729.273 14529729.811 1452

9739.118 14529743.646 14529754.261 14529760.141 14529774.887 1452
9828.6131450.7089839.2081450.5969869.0641450.2559878.0851450.1489882.4611450.132
9890.542 14509891.9811449.6799900.362 14489906.1951446.8319909.876 1446
9913.1381445.2639918.732 14449922.8821443.0639927.588 14429933.501 1442
9944.819 14429949.677 14429957.674 14429960.466 1442.299972.593 1444
9976.378 14449979.425 14449998.891 144410006.83 144410013.541445.556
10015.51 144610023.511447.86310024.09 144810029.571449.27610032.69 1450
10033.061450.08710041.29 1452 10042.71452.32810049.89 145410052.331454.569
10058.48 145610065.271457.59610066.95 145810067.931458.31310073.21 1460
10081.71 146010091.64 146010094.96 1458.7310098.281457.45310104.391455.125
10106.26 1454.4110107.33 145410112.351452.08210112.56 1452 10113.9 1451.73

10120.11450.46910124.19 145010126.31 145010131.82 145010135.48 1450
10150.171449.519 10160.31449.51310165.59 1449.5110168.961449.524

Manning's n Values
Sta n Val Sta

9674.62 .0559913.138

num; 4
n Val Sta

.0559972.593
n Val Sta

.05510006.83
n Val

.025

Bank Sta: Left Right
9913.1389972.593

Lengths: Left Channel Right
515 487.43 487.43

Coeff Contr.
.1

Expan.
.3



Blocked Obstructions num= 1
Sta L Sta R Elev
1008010168.96

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1450.66 Element Left OB Channel Right OB
Vel Head (ft) 0.12 Wt. n-Val. 0.055 0.055 0.044
W.S. Elev (ft) 1450.53 Reach Len. (ft) 515.00 487.43 487.43
Crit W.S. (ft) Flow Area (sq ft) 76.38 469.46 315.76
E.G. Slope (ft/ft) 0.000731 Area (sq ft) 76.38 469.46 315.76
Q Total (cfs) 2304.00 Flow (cfs) 59.77 1352.56 891.67
Top Width (ft) 190.25 Top Width (ft) 68.41 59.46 62.39
Vel Total (ft/s) 2.67 Avg. Vel. (ft/s) 0.78 2.88 2.82
Max Chl Dpth (ft) 8.53 Hydr. Depth (ft) 1.12 7.90 5.06
Cony. Total (cfs) 85194.1 Cony. (cfs) 2210.3 50013.1 32970.8
Length Wtd. (ft) 487.79 Wetted Per. (ft) 68.91 59.95 63.13
Min Ch El (ft) 1442.00 Shear (lb/sq ft) 0.05 0.36 0.23
Alpha 1.12 Stream Power (lb/ft s) 0.04 1. 03 0.64
Frctn Loss (ft) 0.05 Cum Volume (acre-ft) 0.48 28.36 1. 90
C & E Loss (ft) 0.03 Cum SA (acres) 0.44 3.48 0.4l

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1450.66 Element Left OB Channel Right OB
Vel Head (ft) 0.12 Wt. n-Val. 0.055 0.055 0.044
W.S. Elev (ft) 1450.53 Reach Len. (ft) 515.00 487.43 487.43
Crit W.S. (ft) Flow Area (sq ft) 76.41 469.48 315.78
E.G. Slope (ft/ft) 0.000731 Area (sq ft) 76.41 469.48 315.78
Q Total (cfs) 2304.00 Flow (cfs) 59.78 1352.53 891.68
Top Width (ft) 190.29 Top Width (ft) 68.45 59.46 62.39
Vel Total (ft/s) 2.67 Avg. Vel. (ft/s) 0.78 2.88 2.82
Max Chl Dpth (ft) 8.53 Hydr. Depth (ft) 1.12 7.90 5.06
Cony. Total (cfs) 85202.4 Cony. (cfs) 2210.8 50016.9 32974.7
Length Wtd. (ft) 487.79 Wetted Per. (ft) 68.94 59.95 63.14
Min Ch El (ft) 1442.00 Shear (lb/sq ft) 0.05 0.36 0.23
Alpha 1.12 Stream Power (lb/ft s) 0.04 1. 03 0.64
Frctn Loss (ft) 0.05 Cum Volume (acre-ft) 0.48 28.36 1. 90
C & E Loss (ft) 0.03 Cum SA (acres) 0.44 3.48 0.41

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: Buchanan Wash
REACH: Buchanan Wash RS: 0.085

INPUT
Description: 0.085
Station Elevation Data num= 126

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9361.87 1466 9365.14 1466 9367.83 1465.56 9369.51 1465.29 9370.65 1465.1
9373.66 1465.25 9391.92 1465.91 9392.1 1465.94 9393.3 1465.99 9393.58 1466
9393.84 1465.95 9403.44 1464 9413 . 27 1462.01 9413.3 1462 9416.53 1461.42
9418.86 1461 9424.88 1460.04 9425.02 1460.02 9425.06 1460.01 9428.68 1459.39
9431.63 1458.88 9436.84 1458 9437.01 1457.97 9437.31 1457.92 9442.39 1457.03
9448.31 1456 9448.99 1455.94 9449.15 1455.93 9449.35 1455.91 9459.85 1455.14
9461. 39 1455.18 9462.16 1455.13 9465.02 1454.84 9467.77 1454.62 9469.81 1454.47
9471.13 1454.34 9477.55 1455.08 9480.53 1454.98 9500.12 1454 9521. 99 1454
9544.34 1454 9550.75 1454 9562.74 1454 9568.49 1454 9569.5 1454
9574.92 1454 9576.06 1454 9578.23 1454 9585.09 1454 9658.46 1454
9660.55 1454 9661.41 1454 9664.1 1454 9667.28 1453.62 9674.48 1452
9678.66 1450.98 9682.67 1450 9688.09 1448.68 9690.86 1448 9697.51 1446.38
9699.04 1446 9706.36 1444.22 9707.23 1444 9715.34 1442.78 9720.43 1442
9721.28 1442 9745.4 1440.21 9747.7 1440 9813.98 1440 9827.74 1440
9839.93 1440 9845.24 1440 9845.78 1440 9855.04 1441.05 9862.39 1441.56
9866.01 1442 9866.71 1442 9870.8 1442 9877.62 1442 9883.92 1442



9886.02
9908.53
9975.23
9991. 26

10022.09
10039.73
10063.41
10079.95
10112.25
10135.49

1442 9887.35
1442 9913.91

1442.11 9979.15
1442 9996.24
144410024.48

1448.0910047.76
145410068.35

1458.310086.43
1458.9610118.66
1451.89

1442 9887.89
1442 9943.81
1444 9982.32
1442 9997.72

1444.5210037.54
145010050.28

1455.2810071.13
1459.9710086.57
1456.3510120.56

1442 9898.24
1442 9974.8
1444 9985.95
1442 10000

1447.5810039.37
1450.610055.69

1456 10076
146010086.68

1455.5710126.94

1442 9900.37
1442 9975
1444 9987.52

1442.1610020.49
144810039.47
145210058.78

1457.2610078.85
1460 10109.7

1452.9810129.23

1442
1442

1443.41
1443.68
1448.03

1452.8
1458
1460
1452

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

9361.87 .055 9664.1 .055 9997.72 .025

Bank Sta: Left Right Lengths: Left Channel Right
9664.110086.57 245 224.46 224.46

CROSS SECTION OUTPUT Profile #PF 1

Coeff Contr.
.3

Expan.
.3

E.G. E1ev (ft) 1450.57 Element Left OB Channel
Vel Head (ft) 0.01 Wt. n-Val. 0.051
W.S. Elev (ft) 1450.56 Reach Len. (ft) 245.00 224.46
Crit W.S. (ft) Flow Area (sq ft) 3059.45
E.G. Slope (ft/ft) 0.000041 Area (sq ft) 3059.45
Q Total (cfs) 2304.00 Flow (cfs) 2304.00
Top Width (ft) 369.74 Top Width (ft) 369.74
Vel Total (ft/s) 0.75 Avg. Vel. (ft/s) 0.75
Max ChI Dpth (ft) 10.56 Hydr. Depth (ft) 8.27
Conv. Total (cfs) 360707.5 Conv. (cfs) 360707.5
Length Wtd. (ft) 224.59 Wetted Per. (ft) 372.53
Min Ch El (ft) 1440.00 Shear (lb/sq ft) 0.02
Alpha 1. 00 Stream Power (lb/ft s) 0.02
Frctn Loss (ft) 0.03 Cum Volume (acre-ft) 0.03 8.62
C & E Loss (ft) 0.21 Cum SA (acres) 0.04 1. 08

Right OB

224.46

0.13
0.06

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Note: Manning's n values were composited to a single value in the main channel.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1450.57 Element Left OB Channel
Vel Head (ft) 0.01 Wt. n-Val. 0.051
W.S. Elev (ft) 1450.56 Reach Len. (ft) 245.00 224.46
Crit W.S. (ft) Flow Area (sq ft) 3059.58
E.G. Slope (ft/ft) 0.000041 Area (sq ft) 3059.58
Q Total (cfs) 2304.00 Flow (cfs) 2304.00
Top Width (ft) 369.74 Top Width (ft) 369.74
Vel Total (ft/s) 0.75 Avg. Vel. (ft/s) 0.75
Max ChI Dpth (ft) 10.56 Hydr. Depth (ft) 8.27
Conv. Total (cfs) 360733.0 Conv. (cfs) 360733.0
Length Wtd. (ft) 224.59 Wetted Per. (ft) 372.53
Min Ch El (ft) 1440.00 Shear (lb/sq ft) 0.02
Alpha 1. 00 Stream Power (lb/ft s) 0.02
Frctn Loss (ft) 0.03 Cum Volume (acre-ft) 0.03 8.62
C & E Loss (ft) 0.21 Cum SA (acres) 0.04 1. 08

Right OB

224.46

0.13
0.06

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Note: Manning's n values were composited to a single value in the main channel.

CROSS SECTION
REACH: Buchanan Wash

RIVER: Buchanan Wash
RS: 0.043



INPUT
Description: 0.043
Station Elevation Data

Sta Elev Sta
9921.66 1460 9923.24
9942.85 1458 9944.38
9954.38 1453.54 9958.66
9966.52 1449.73 9980.52
9992.43 1444 9994.96

10016.11 144210020.05
10035.4 1446.8510045.48

10064.67 145210072.33
10089.23 145810090.21
10123.95 1458.7910125.91
10135.88 145410136.16

Manning's n Values
Sta n Val Sta

9921.66 .025 9998.36

num= 54
Elev Sta
1460 9930.85

1457.49 9948.17
1452 9959.52
1448 9983.33

1443.16 9998.36
1443.310022.18

144810049.85
1453.6710075.18
1458.2410097.28

1458 10129.1
1453.8910142.79

num= 3
n Val Sta

.05510016.11

Elev Sta
1460 9936.35
1456 9950.25

1451.69 9961.31
1447.05 9986.43

1442 10000
144410027.52

1448.910055.17
1454.2910082.12

146010115.21
1456.72 10130.9

1452 10143.6

n Val
.025

Elev Sta
1460 9938.28

1455.2 9953.09
1451.05 9964.05

1446 9990.28
144210006.02

1445.7510028.31
145010060.69
145610087.99
146010120.93
145610135.46
1452

Elev
1459.5

1454
1450

1444.7
1442
1446

1451.17
1457.69

1460
1454.17

Bank Sta: Left Right Lengths; Left Channel
9980.5210028.31 0 0

Ineftective Flow num= 1
Sta L Sta R Elev Permanent

888 T

Right
o

Coeft Contr.
. 1

Expan .
.5

CROSS SECTION OUTPUT Protile #PF 1

E.G. Elev (tt) 1450.33 Element Lett OB Channel Right OB
Vel Head (ft) 0.72 Wt. n-Val. 0.025 0.037 0.025
W.S. Elev (tt) 1449.60 Reach Len. (tt)
Crit W.S. (tt) 1447.92 Flow Area (sq tt) 10.40 285.38 50.72
E.G. Slope (ft/tt) 0.003001 Area (sq tt) 10.40 285.38 50.72
Q Total (cts) 2304.00 Flow (cts) 29.06 2011.81 263.13
Top Width (tt) 85.70 Top Width (tt) 12.97 47.79 24.94
Vel Total (tt/s) 6.65 Avg. Vel. (tt/s) 2.80 7.05 5.19
Max ChI Dpth (tt) 7.60 Hydr. Depth (tt) 0.80 5.97 2.03
Cony. Total (cts) 42057.4 Cony. (cts) 530.5 36723.8 4803.1
Length Wtd. (tt) Wetted Per. (tt) 13.07 49.41 25.22
Min Ch EI (tt) 1442.00 Shear (lb/sq tt) 0.15 1. 08 0.38
Alpha 1. 05 Stream Power (lb/tt s) 0.42 7.63 1.95
Frctn Loss (tt) Cum Volume (acre-tt)
C & E Loss (tt) Cum SA (acres)

Note: Manning's n values were composited to a single value in the main channel.

CROSS SECTION OUTPUT Protile #PF 2

E.G. Elev (tt) 1450.33 Element Lett OB Channel Right OB
Vel Head (tt) 0.72 Wt. n-Val. 0.025 0.037 0.025
W.S. Elev (tt) 1449.60 Reach Len. (tt)
Crit W.S. (tt) 1447.92 Flow Area (sq tt) 10.40 285.38 50.72
E.G. Slope (tt/tt) 0.003001 Area (sq tt) 10.40 285.38 50.72
Q Total (cts) 2304.00 Flow (cts) 29.06 2011. 81 263.13
Top Width (tt) 85.70 Top Width (tt) 12.97 47.79 24.94
Vel Total (tt/s) 6.65 Avg. Vel. (tt/s) 2.80 7.05 5.19
Max ChI Dpth (ft) 7.60 Hydr. Depth (tt) 0.80 5.97 2.03
Cony. Total (cfs) 42057.4 Cony. (cts) 530.5 36723.8 4803.1
Length Wtd. (tt) Wetted Per. (tt) 13 .07 49.41 25.22
Min Ch EI (tt) 1442.00 Shear (lb/sq tt) 0.15 1. 08 0.38
Alpha 1. 05 Stream Power (lb/tt s) 0.42 7.63 1. 95
Frctn Loss (tt) Cum Volume (acre-tt)
C & E Loss (tt) Cum SA (acres)



Note: Manning's n values were composited to a single value in the main channel.

SUMMARY OF MANNING'S N VALUES

River: Buchanan Wash

Reach River Sta. n1 n2 n3 n4

Buchanan Wash 1.935 .055 .055 .055
Buchanan Wash 1.916 .055 .055 .055
Buchanan Wash 1. 842 .055 .055 .055
Buchanan Wash 1. 766 .055 .055 .055
Buchanan Wash 1. 670 .055 .055 .055
Buchanan Wash 1. 575 .055 .055 .055
Buchanan Wash 1. 479 .055 .055 .055
Buchanan Wash 1.412 .055 .055 .055
Buchanan Wash 1.356 .055 .055 .055
Buchanan Wash 1.332 .055 .055 .055
Buchanan Wash 1.326 Culvert
Buchanan Wash 1.318 .055 .055 .055
Buchanan Wash 1.290 .055 .055 .055
Buchanan Wash 1.197 .055 .055 .055
Buchanan Wash 1. 098 .055 .055 .055
Buchanan Wash 1. 005 .055 .055 .055
Buchanan Wash 0.928 .055 .055 .055
Buchanan Wash 0.839 .055 .055 .055
Buchanan Wash 0.696 .055 .055 .055
Buchanan Wash 0.595 .055 .055 .055
Buchanan Wash 0.501 .055 .055 .055
Buchanan Wash 0.456 .055 .055 .055
Buchanan Wash 0.416 .055 .055 .055
Buchanan Wash 0.302 .055 .055 .055
Buchanan Wash 0.266 .055 .055 .055
Buchanan Wash 0.177 .055 .055 .055 .025
Buchanan Wash 0.085 .055 .055 .025
Buchanan Wash 0.043 .025 .055 .025



SUMMARY OF REACH LENGTHS

River: Buchanan Wash

Reach River Sta. Left Channel Right

Buchanan Wash 1.935 70 100.93 100
Buchanan Wash 1.916 230 389.3 380
Buchanan Wash 1.842 400 401.78 430
Buchanan Wash 1.766 500 508.03 555
Buchanan Wash 1.670 510 500.86 490
Buchanan Wash 1. 575 505 505.7 540
Buchanan Wash 1.479 355 351. 78 335
Buchanan Wash 1.412 300 296.39 305
Buchanan Wash 1. 356 205 129.16 75
Buchanan Wash 1.332 65 71.81 75
Buchanan Wash 1.326 Culvert
Buchanan Wash 1.318 105 150.9 190
Buchanan Wash 1. 290 445 486.94 505
Buchanan Wash 1.197 615 523.26 520
Buchanan Wash J..098 465 49J..72 505
Buchanan Wash 1.005 360 408.16 420
Buchanan Wash 0.928 480 471.49 465
Buchanan Wash 0.839 715 752.2 765
Buchanan Wash 0.696 645 533.49 500
Buchanan Wash 0.595 635 497.19 360
Buchanan Wash 0.501 260 235.61 225
Buchanan Wash 0.456 210 210.92 200
Buchanan Wash 0.416 670 601. 53 500
Buchanan Wash 0.302 180 193 230
Buchanan Wash 0.266 380 467.87 590
Buchanan Wash 0.177 515 487.43 487.43
Buchanan Wash 0.085 245 224.46 224.46
Buchanan Wash 0.043 0 0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Buchanan Wash

Reach River Sta. Contr. Expan.

Buchanan Wash 1.935 .1 .3
Buchanan Wash 1.916 .1 .3
Buchanan Wash 1.842 .1 .3
Buchanan Wash 1.766 .1 .3
Buchanan Wash 1.670 .1 .3
Buchanan Wash 1. 575 .1 .3
Buchanan Wash 1.479 .1 .3
Buchanan Wash 1.412 .1 .3
Buchanan Wash 1.356 .1 .3
Buchanan Wash 1.332 .1 .3
Buchanan Wash 1. 326 Culvert
Buchanan Wash 1.318 .1 .3
Buchanan Wash 1.290 .1 .3
Buchanan Wash 1.197 .1 .3
Buchanan Wash 1.098 .1 .3
Buchanan Wash 1.005 .1 .3
Buchanan Wash 0.928 .1 .3
Buchanan Wash 0.839 .1 .3
Buchanan Wash 0.696 .1 .3
Buchanan Wash 0.595 .1 .3
Buchanan Wash 0.501 .1 .3
Buchanan Wash 0.456 .1 .5
Buchanan Wash 0.416 .1 .3
Buchanan Wash 0.302 .1 .3
Buchanan Wash 0.266 .5 .3
Buchanan Wash 0.177 .1 .3
Buchanan Wash 0.085 .3 .3
Buchanan Wash 0.043 .1 .5



Profile Output Table - Standard Table 1

Reach River Sta Q Total Min Ch E1 W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ftl (ft) (ftl (ft/ft) (ft/sl (sq ft) (ft)

Buchanan Wash 1. 935 1308.00 1492.00 1496.2 1496.25 1497.46 0.033121 8.85 147.74 60.46 1. 00
Buchanan Wash 1. 935 1308.00 1492.00 1497.0 1497.65 0.017724 6.68 195.67 77.50 0.74

Buchanan Wash 1.916 1308.00 1492.00 1495.9 1495.95 0.002200 2.91 642.18 345.84 0.27
Buchanan Wash 1.916 1308.00 1492.00 1496.4 1496.69 0.005104 4.86 309.38 102.00 0.43

Buchanan Wash 1.842 1308.00 1490.00 1493.8 1494.44 0.012853 6.69 242.87 140.24 0.65
Buchanan Wash 1.842 1308.00 1490.00 1494.8 1495.09 0.003922 4.42 350.07 115.00 0.38

Buchanan Wash 1.766 1609.00 1488.00 1492.0 1492.10 0.003246 3.59 676.13 375.64 0.33
Buchanan Wash 1.766 1609.00 1488.00 1492.5 1492.88 0.007389 5.90 336.64 115.00 0.51

Buchanan Wash 1.670 1609.00 1484.00 1490.0 1490.18 0.004255 4.14 420.84 132.12 0.38
Buchanan Wash 1.670 1609.00 1484.00 1489.9 1490.20 0.003889 4.63 390.09 100.00 0.37

Buchanan Wash 1. 575 1609.00 1482.00 1487.6 1487.93 0.004713 5.51 417.43 180.81 0.43
Buchanan Wash 1.575 1609.00 1482.00 1487.8 1488.13 0.004353 5.42 365.15 100.00 0.41

Buchanan Wash 1. 479 1609.00 1480.00 1484.2 1484.59 0.009403 6.37 416.82 357.26 0.57
Buchanan Wash 1. 479 1609.00 1480.00 1485.0 1485.46 0.006253 5.93 331. 41 100.00 0.48

Buchanan Wash 1.412 1609.00 1478.00 1483.0 1483.09 0.002282 3.54 677.33 293.61 0.29
Buchanan Wash 1. 412 1609.00 1478.00 1483.6 1483.84 0.003454 4.72 407.01 100.00 0.36

Buchanan Wash 1.356 1609.00 1476.00 1481. 8 1482.02 0.006049 4.53 442.06 262.79 0.45
Buchanan Wash 1. 356 1609.00 1476.00 1482.3 1482.58 0.005134 4.61 358.56 101.00 0.42

Buchanan Wash 1.332 1609.00 1476.00 1481.3 1479.88 1481. 45 0.002584 3.88 682.03 375.85 0.31
Buchanan Wash 1.332 1609.00 1476.00 1482.0 1479.88 1482.12 0.001886 3.61 556.41 150.00 0.27

Buchanan Wash 1.326 Culvert

Buchanan Wash 1.318 1609.00 1476.00 1480.3 1479.88 1480.74 0.008342 6.17 381.03 258.60 0.54
Buchanan Wash 1.318 1609.00 1476.00 1480.9 1481.20 0.004262 4.86 420.51 150.00 0.40

Buchanan Wash 1. 290 1609.00 1476.00 1479.7 1479.83 0.004109 3.68 554.17 318.41 0.37
Buchanan Wash 1.290 1609.00 1476.00 1480.1 1480.47 0.005809 4.82 345.58 100.00 0.44

Buchanan Wash 1.197 1609.00 1472.00 1477.7 1477.97 0.003578 4.91 492.63 353.42 0.37
Buchanan Wash 1.197 1609.00 1472.00 1478.1 1478.39 0.003229 4.87 405.41 100.00 0.36

Buchanan Wash 1.098 2304.00 1468.00 1474.9 1473.83 1475.31 0.006154 6.48 674.61 568.59 0.49
Buchanan Wash 1.098 2304.00 1468.00 1475.0 1475.66 0.007087 7.08 391.52 100.00 0.52

Buchanan Wash 1.005 2304.00 1466.00 1471. 0 1471.47 0.010641 7.52 570.10 437.40 0.62
Buchanan Wash 1.005 2304.00 1466.00 1471.9 1472.41 0.006217 6.52 444.47 120.00 0.49



Buchanan Wash 0.928 2304.00 1464.00 1469.1 1469.31 0.003263 4.29 711.12 247.26 0.35
Buchanan Wash 0.928 2304.00 1464.00 1469.8 1470.20 0.005112 5.86 461.62 110.00 0.45

Buchanan Wash 0.839 2304.00 1462.00 1466.9 1467.21 0.006230 5.66 604.04 306.21 0.48
Buchanan Wash 0.839 2304.00 1462.00 1467.1 1467.51 0.006345 5.88 459.92 130.00 0.49

Buchanan Wash 0.696 2304.00 1458.00 1462.8 1461.81 1462.98 0.005204 5.02 787.20 563.72 0.43
Buchanan Wash 0.696 2304.00 1458.00 1463.1 1463.39 0.004848 5.08 567.89 180.00 0.42

Buchanan Wash 0.595 2304.00 1452.73 1460.1 1459.31 1460.30 0.004153 5.29 909.64 831.86 0.39
Buchanan Wash 0.595 2304.00 1452.73 1460.5 1459.36 1460.82 0.004066 5.50 613.72 230.00 0.39

Buchanan Wash 0.501 2304.00 1454.00 1456.9 1456.73 1457.21 0.011270 5.40 625.91 527.98 0.59
Buchanan Wash 0.501 2304.00 1454.00 1457.1 1456.82 1457.50 0.012609 5.97 495.03 300.00 0.63

Buchanan Wash 0.456 2304.00 1450.00 1455.9 1455.43 1456.02 0.002602 3.57 922.23 570.42 0.30
Buchanan Wash 0.456 2304.00 1450.00 1456.2 1455.45 1456.30 0.002387 3.55 827.94 358.89 0.29

Buchanan Wash 0.416 2304.00 1448.00 1454.5 1454.28 1454.98 0.012048 7.33 671.28 843.09 0.63
Buchanan Wash 0.416 2304.00 1448.00 1454.6 1454.49 1455.23 0.014796 8.22 552.47 630.00 0.70

Buchanan Wash 0.302 2304.00 1444.00 1452.2 1452.36 0.002188 3.92 1109.20 624.82 0.28
Buchanan Wash 0.302 2304.00 1444.00 1452.2 1452.36 0.002188 3.92 1109.12 624.82 0.28

Buchanan Wash 0.266 2304.00 1444.00 1451. 2 1451.03 1451.59 0.007369 6.78 664.80 515.75 0.50
Buchanan Wash 0.266 2304.00 1444.00 1451.2 1451.03 1451. 59 0.007364 6.78 664.99 515.79 0.50

Buchanan Wash 0.177 2304.00 1442.00 1450.5 1450.66 0.000731 2.88 861.60 190.25 0.18
Buchanan Wash 0.177 2304.00 1442.00 1450.5 1450.66 0.000731 2.88 861.67 190.29 0.18

Buchanan Wash 0.085 2304.00 1440.00 1450.6 1450.57 0.000041 0.75 3059.45 369.74 0.05
Buchanan Wash 0.085 2304.00 1440.00 1450.6 1450.57 0.000041 0.75 3059.58 369.74 0.05

Buchanan Wash 0.043 2304.00 1442.00 1449.6 1447.92 1450.33 0.003001 7.05 346.50 85.70 0.51
Buchanan Wash 0.043 2304.00 1442.00 1449.6 1447.92 1450.33 0.003001 7.05 346.50 85.70 0.51



Profile Output Table - Standard Table 2

Reach River Sta E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)

Buchanan Wash 1.935 1497.46 1496.25 1. 22 0.51 0.34 1308.00 60.46
Buchanan Wash 1. 935 1497.65 1496.96 0.69 0.83 0.12 0.00 1308.00 77.50

Buchanan Wash 1.916 1495.95 1495.87 0.08 1.46 0.05 818.93 482.89 6.19 345.84
Buchanan Wash 1.916 1496.69 1496.39 0.31 1. 58 0.02 368.15 922.83 17.02 102.00

Buchanan Wash 1.842 1494.44 1493.85 0.59 2.20 0.15 125.18 1065.24 117.58 140.24
Buchanan Wash 1.842 1495.09 1494.84 0.25 2.19 0.01 176.31 917.93 213.76 115.00

Buchanan Wash 1.766 1492.10 1491.99 0.10 1. 90 0.01 548.17 396.21 664.62 375.64
Buchanan Wash 1.766 1492.88 1492.49 0.39 2.64 0.03 749.91 739.37 119.72 115.00

Buchanan Wash 1.670 1490.18 1489.95 0.23 2.25 0.01 778.68 830.32 132.12
Buchanan Wash 1.670 1490.20 1489.93 0.27 2.07 0.01 756.97 852.03 100.00

Buchanan Wash 1.575 1487.93 1487.60 0.33 3.33 0.01 277.69 983.81 347.49 180.81
Buchanan Wash 1.575 1488.13 1487.78 0.35 2.67 0.01 212.21 1001.41 395.38 100.00

Buchanan Wash 1.479 1484.59 1484.20 0.39 1.42 0.09 246.63 850.89 511.48 357.26
Buchanan Wash 1. 479 1485.46 1485.04 0.42 1. 57 0.05 108.86 963.80 536.34 100.00

Buchanan Wash 1.412 1483.09 1482.98 0.11 1. 05 0.02 411.65 483.85 713.50 293.61
Buchanan Wash 1. 412 1483.84 1483.58 0.26 1. 24 0.01 239.51 726.89 642.59 100.00

Buchanan Wash 1.356 1482.02 1481.75 0.27 0.53 0.04 179.70 1304.43 124.86 262.79
Buchanan Wash 1.356 1482.58 1482.26 0.32 0.40 0.05 75.24 1533.76 0.00 101.00

Buchanan Wash 1.332 1481.45 1481.31 0.13 601. 72 740.50 266.78 375.85
Buchanan Wash 1.332 1482.12 1481.97 0.15 529.83 784.16 295.01 150.00

Buchanan Wash 1.326 Culvert

Buchanan Wash 1.318 1480.74 1480.30 0.45 0.83 0.09 251. 75 1149.02 208.23 258.60
Buchanan Wash 1.318 1481. 20 1480.93 0.28 0.74 0.01 266.50 1047.11 295.38 150.00

Buchanan Wash 1.290 1479.83 1479.67 0.16 1. 85 0.01 367.10 1077.03 164.87 318.41
Buchanan Wash 1.290 1480.47 1480.12 0.35 2.05 0.02 103.05 1505.95 100.00

Buchanan Wash 1.197 1477.97 1477.73 0.24 2.65 0.02 295.09 841. 46 472 .45 353.42
Buchanan Wash 1.197 1478.39 1478.11 0.28 2.69 0.03 259.58 894.56 454.86 100.00

Buchanan Wash 1.098 1475.31 1474.88 0.42 3.83 0.00 762.07 1399.93 141.99 568.59
Buchanan Wash 1. 098 1475.66 1475.04 0.62 3.21 0.05 657.15 1573.25 73.60 100.00

Buchanan Wash 1.005 1471.47 1470.99 0.47 2.07 0.09 985.20 1040.20 278.60 437.40
Buchanan Wash 1.005 1472 .41 1471.94 0.47 2.19 0.02 869.47 1089.85 344.68 120.00



Buchanan Wash 0.928 1469.31 1469.12 0.18 2.09 0.01 1451. 51 757.15 95.34 247.26
Buchanan Wash 0.928 1470.20 1469.78 0.42 2.69 0.00 1011.67 1179.97 112.36 110.00

Buchanan Wash 0.839 1467.21 1466.89 0.31 4.19 0.04 733.15 1130.45 440.40 306.21
Buchanan Wash 0.839 1467.51 1467.09 0.42 4.07 0.04 703.67 1227.66 372.67 130.00

Buchanan Wash 0.696 1462.98 1462.81 0.17 2.67 0.01 1471.20 520.68 312.12 563.72
Buchanan Wash 0.696 1463.39 1463.12 0.27 2.56 0.00 1403.67 567.15 333.18 180.00

Buchanan Wash 0.595 1460.30 1460.06 0.24 3.09 0.01 589.79 1096 .41 617.80 831.86
Buchanan Wash 0.595 1460.82 1460.51 0.31 3.30 0.01 668.99 1233.23 401.77 230.00

Buchanan Wash 0.501 1457.21 1456.92 0.29 1.14 0.05 336.48 1074.84 892.68 527.98
Buchanan Wash 0.501 1457.50 1457.10 0.41 1.13 0.08 414.66 1270.88 618.46 300.00

Buchanan Wash 0.456 1456.02 1455.88 0.14 1. 01 0.03 1206.52 742.42 355.06 570.42
Buchanan Wash 0.456 1456.30 1456.15 0.15 1. 02 0.05 1321.49 784.84 197.67 358.89

Buchanan Wash 0.416 1454.98 1454.52 0.46 2.52 0.10 408.30 1144.98 750.72 843.09
Buchanan Wash 0.416 1455.23 1454.59 0.64 2.71 0.16 563.68 1305.78 434.54 630.00

Buchanan Wash 0.302 1452.36 1452.25 0.11 0.74 0.03 773.07 741.30 789.64 624.82
Buchanan Wash 0.302 1452.36 1452.25 0.11 0.74 0.03 773.05 741.34 789.60 624.82

Buchanan Wash 0.266 1451. 59 1451.19 0.39 0.85 0.08 440.95 1126.83 736.22 515.75
Buchanan Wash 0.266 1451. 59 1451.19 0.39 0.85 0.08 441.03 1126.58 736.39 515.79

Buchanan Wash 0.177 1450.66 1450.53 0.12 0.05 0.03 59.77 1352.56 891.67 190.25
Buchanan Wash 0.177 1450.66 1450.53 0.12 0.05 0.03 59.78 1352.53 891. 68 190.29

Buchanan Wash 0.085 1450.57 1450.56 0.01 0.03 0.21 2304.00 369.74
Buchanan Wash 0.085 1450.57 1450.56 0.01 0.03 0.21 2304.00 369.74

Buchanan Wash 0.043 1450.33 1449.60 0.72 29.06 2011.81 263.13 85.70
Buchanan Wash 0.043 1450.33 1449.60 0.72 29.06 2011.81 263.13 85.70





APPENDIXF: EROSION AND SEDIMENT TRANSPORT ANALYSIS
SUPPORTING DOCUMENTATION

A copy of the scour analysis conducted for the Skunk Creek Levees is provided herein.
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APPENDIXG: PROJECT PLANS

Selected sheets from the Corps of Engineers' levee plans, the Skunk Creek Channel
Improvement plans, the Arizona Hillcrest Development plans, and the plans for the box culvert
at Pinnacle Vista Road are included.
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ALL (C Y.)

554

119.274

160,060

-22.978
-17;808

CUT (CY)

ENGINEER

BENCHMARK:

KENNETH M. TARR, P.E.
AMERICAN ENGINEERING CO,
21442 N. 20TH AVENUE
PHOENIX, ARIZONA 85027
PHONE (602)' 582-0260
FAX (602) 582-0953

U.S.C & G.S. BRASS CAP IN CONCRETE POST
ON WESTERLY RIGHT OF WAY OF 1-17
0.17 MILES NORTH OF DYNAMITE ROAD
STAMPED "M343 1959" ELEVATION = 1510.27
C.O.P. DATUM.

ESTIMATED EARTHWORK OUANTlTI£S
(NOT TO BE USED FOR BIDDING PURPOSE
CONTRACTOR IS RESPONSIBLE FOR HIS OWN
CUT & FILL QUANTIllES)

NET AC OF SlTE= 72.25 AC

NET CUT

TOTALS

MQIE;. IN AREAS WHERE GREATER THAN 12" OF
FILL IS REQUIRED THE SOIL SHALL BE PLACED
IN 6" COMPACTED LIFTS.

RAW QUANTITIES

'GROUND LOSS=0.20' OVER SITE
'COMPACTION SHRINKAGE=15%

COVER SHEET
NOTES & DETAIL SHEETS
GRADING SHEETS

AS BWLT CERTifiCATION R-JA.e,l: -:t.-

DEVELOPER

21. THE ENGINEERING DESIGN ON THESE PLANS ARE ONLY APPROVED
BY THE CITY IN SCOPE AND NOT IN DETAIL CONSTRUCTION QUANllTIED
ON THESE PLANS ARE NOT VERIFIED BY THE CITY. APPROVAL OF
THESE PLANS ARE FORPERMIT PURPOSIES ONLY AND SHALL NOT
PREVENT THE CITY FROM REQUIRING CORRECTION OF ERRORS IN THE
PLANS WHERE SUCH ERRORS ARE SUBSEOUENTLY FOUND TO BE IN
VIOLATION OF ANY LAW, ORIDIN)!INCE, HEALTH. SAFTEY OR OTHER
DESIGN ISSUES. .

22. THE DEVELOPER/aUILDER SHALL BF: RESPONSIBLE FOR INSURING THAT
ALL ON-LOT DRAINAGE PROTECTIVE DEVICES SUCH AS SIDE YARDS
SWALES, DRIVEWAY SWALES, WALL OPENINGS, BERMS, ETC. ARE
CONSTRUCTED ACCORDING TO THE APPROVED PLANS PRIOR TO
OCCUPANCY OF ANY STRUCTURE. "

23. IF FINISHED GRADE DIFFERENllAL EXCEEDS 1.0', A RETAINING WALL SHALL
BE CONSTRUCTED. STRUCTURAL CALCULil.TlONS AND FINAL RETAINING
WALL DESIGN SHALL BE PROVIDED BY THE BUILDER OR HIS
REPRESENTlTVE. THE DESIGN SHALL BE REVIEWED, APPROVED. PERMITTED,
~~~VlI~~;E~:~R~Em.E BUILDING SAFTEYB,RANCH OF THE DEVELOPMENT

24. SHOULD RETENTION BASINS FAIL TO DRAIN wiTHIN 36 HOURS. ADDITIONAL
DRYWELL SHALL BE INSTALlED BY THE DEVELOPER OWNER.

SHEFf INDEX

CITY OF PHQENlXGRADlNG et DRAINAGE NQTES-CONTINU£D

DOUG OBERG
KAUFMAN & BROAD
432 NORTH 44TH STREt;:T, STE 115
PHOENIX, ARIZONA 85008
PHONE: (602) 3.06-1000
FAX: (602) 220-4897

1
2-3
4-9

__ I

GRADING PLANS FOR

ARIZONA HILLCREST
A PORTION OF THE EAST HALF OF THE SOUTHWEST QUARTER SECTION 35,

SECTION 35, TOWNSHIP 5 NORTH, RANGE 2 EAST, OF THE
GILA AND SALT RIVER BASE AND .MERIDIAN, CITY OF PHOENIX,

~~ICOPA COUNTY, ARIZONA. QIBWIY I
tZom-G:H 0 I UOOIMlDl1llDED I ... "=H2-0 IJl

l!IlII8DIYlDIt.D . I) . 2OG00M22T ~~i......- __~_-~-~- -:!1,Lm»%'##
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CITY Of P.HOENIX GRADING et DRAINAGE NOTES -- - - \';1 t-ff0"'11IHr-T \ 1";:'::':':"T.:·-"::'~::" . /~ r---.
. 7 ' 1 254567

1. A GRADING PERMIT IS REQUIRED UNDER CHAPTER 32.0. OF THE PHOENIX UOOSUBDn(IDIm 98 B ~6 I !,WOOI8IIIIl!>IYmw
CITY CODE. lICH3.lo9 I 8 I 2OH+026&

2. HAUL PERMITS., WHEN REQU.IRED, MUST BE OBTAINED PRIOR TO OR I' i lIB Yrc- - 8fleKlIORH mAlt '- -51 ' I
CONCURRENTLY WITH THE GRADING AND DRAINAGE PERMIT. I I .1 r---

3. EXCAVATING CONTRACTOR MUST GIVE LOCATION FOR WASTING I 9
EXCESS EXCAVATION AND A LETTER FROM OWNER GIVING PERMISSION L I I 100 I 95 ,., 95. 92 91 90 B9 88 87 86. IJS~ r- _
FOR DUMPING PRIOR TO STARTING ON-SITE CONSTRUCl1ON. IF EXCESS -- - - - -1 .. E'E" ·~S~EE'f. ft, I
EXCAVAl10N EXCEEDS 100 CUBIC YARDS, THE DISPOSAL SITE WILL I I.... ,'.:~~, .. . ~l"J "'ioi TL!,WOOmll»DVIOOI»
ALSO REQUIRE A GRADING AND DRAINAGE PERMIT. I' . 80 81 82 85 IU 10 2O~~.025C

4. DEVELOPMENT SERVICES DEPARTMENiS FIELD INSPEC110N GROUP AI ~ 101 74 7S 76 ~ 75 79 _
SHALL BE ·NOl1FIED 48 HOURS BEFORE ANY ON-SITE CONSTRUCllON ~ I ' I __ __
BEGINS, TELEPHONE (602) 262-7811. l!06003-o11'i i-J--- _ QUAIL TIM __n_ - -- n I I

5. MINIMUM FINISH FLOOR ELEVAllONS SHOWN ARE SAFE FROM THE 100 - 102 1 - I I W1SmDlYUI»
YEAR FLOOD OR PER MINIMUM SPECIFIED IN THE CITY OF PHOENIX 1111 • ~ ... 88' 67 66 65 IU 65 lZ I 2OHoG-02l1ili»
STORM DRAIN DESIGN MANUAL, WHICHEVER IS GREATER. •• II:: n 72 71 10 _

6. STAKING PAD ELEVATIONS IS THE RESPONSIBILITY OF THE OWNER AND itl.1 I 105 __ _
HIS ENGINEER. THE OWNER'S ENGINEER SHALL SUBMIT THREE SEALED - - - - - . 0iIl I jj 15 I
COPIES OF THIS GRADING AND DRAINAGE PLAN DESIGNATED AS .. n I 52 SJ lU 55' 56 57 58 59 60 61 82 I--- I ,
"RECORD DRAWING" (BEARING. AN ORIGINAL SIGNATURE) . ~~ I 104 14 I
PRIOR TO THE REQUEST FOR FINAL INSPECTION. ....:::i'"

7. A SEPARATE. PERMIT IS NECESSARY FOR ANY OFF-SITE CONSTRUCllON. ~" l i-J--- . - BAJABA - - 1---1 I '==
8. AN APPROVED GRADING AND DRAINAGE PLAN SHALL BE ON THE JOB l\IillISlJIBDiYlDl!ll> I I I IS 1

SITE AT ALL TIMES. DEVIATIONS FROM THE PLAN MUST BE PRECEDED 20500$-018 105 50 49 48 47 46 45 44 45 4Z oil I--- I I
BY AN APPROVED PLAN REVISION. 51. 16

9. DRYWELLS, WHEN REQUIRED. MUST BE DRILLED A MINIMUM OF 10 FEET I ,ft - ....... _ ..!aft... ., I
INTO PERMEABLE POROUS STRATA OR PERCOLATION TESTS WILL BE I _
REQUIRED. THE GRADING AND DRAINAGE INSPECTOR MUST BE - - - - - - ~ 06 . I 17
PRESENT BEFORE BACKFILL OR WALL PIPES ARE PLACED WITHIN ANY I 1 I 50 51 5Z 35 54 55 56 57 58 59 40 I I
DRYWELLS. . ::=::J I I

10. THE OWNER/DEVELOPER SHALL BE RESPONSIBLE FOR REGISTERING THE .....~ """"""- _ REDBIRD ReAB - . - /< 18 I I UWlSUBDllWlIEil>
DRYWELLS SHOWN ON PLAN WITH THE ARIZONA DEPARTMENT OF l!JMSIJIIIDIIYlIlIm I . ~ ~20lIi-O+03'11£
ENVIRONMENTAL QUALITY (A.D.E.Q.). FOR INFORMAllON ABOUT
SPECIFIC REQUIREMENTS, CONTACT THE WATER PERMITS UNIT AT 2OHlI007 ~I I ':11 Z9 I~ Z7 26 25 24 ~ ZZ ZI 20 19 ==
(602)207-4678. !'7J R I r. 1ft "w I.)

11. GRADING AND DRAINAGE PLAN APPROVAL INCLUDES THE I lJfACT G ' ~ ';::'1 u ~ I~ 11 II!
CONSTRUCTION OF ALL SURFACE IMPROVEMENTS SHOWN ON THE - -- -- I ,Jsk . I~ _
APPROVED. PLAN INCLUDING, BUT NOT LIMITED TO, RETENTION AREAS, I / I 185 1& .1 186 187 la 189 1«' 19, 192 195 I,., 195 196 '~7 I~ "'
SEDIMENTATION BASINS, AND/OR OTHER DRAINAGE F~CIUllES, I 0 :I: )1
DRAINAGE PATTERNS, WALLS. CURB.S, ASPHALT PAVEMENT., AND -, -- -- -- . WAY' _ _,.;-., 198 lo.~
BUILDING FLOOR ELEVATIONS. I I ffj- - . 51' I ~l

12. CONTRACTOR SHALL PROVIDE LEVEL BonOM IN ALL RETENTION 108 . . ~ I I 'UIi!ISUlllDi1IIIl£Iil
BASINS AT ELEVATIONS SHOYiN ON THE PLANS. SLOPE PROTECTION I ms~ 1811BIJ 179 175 177 m 175174 175 172 171 171 169 1681r1 '" . I--- I ~ 2OlIioO<\loO:U
SHALL BE APPLIED TO PREVENT EROSION. I 205-03-o101Ill I I I ZOO I

13. GRADES SHOWN IN RETENTION BASINS ARE DESIGN FINISHED GRADES. I I 109. 201 I I
SHOULD THE CONTRACTOR OR ANY SUBCONTRACTOR PLAN TO PLACE '.
SPOIL DIRT FROM FOOTINGS, UTILITY TRENCHES, LANDSCAPING. .~ ~ I!j:! 150 1St ISZ ISJ llU 155 r;, 157 158 159 160 161 162 lIS 114 165 --m I _
SWIMMING POOLS, ETC. IN THE BASINS. THEN THE BASINS SHOULD BE .... S ..::::..::::..::::..:::: 110 i ..... ) _ ,-- I I-- --
SUFFICIENTLY OVER:-EXCAVATED DURING THE ROUGH GRADING . r- - - t~ ~. .... LAHE _. -----0 Z05 I I HEREBY CERTIFY THAT THE "RECORD DRAWING" MEASUREMENTS AND SURVEY
OPERATION TO ALLOW FOR THE PLACEMENT OF THE FILL OR -... I (0' -- ff--- I MONUMENTS AS SHOWN HEREON WERE MADE UNDER MY SUPERVISION OR AS
LANDSCAPING MATERIALS. 111~· Z04 NOTED AN ARE CORRECT TO TH BEST OF MY KNOWLEDGE AND BELIEF.

14. CONTRACTOR IS RESPONSIBLE FO.R LOCAllNG AND CONFIRMING . I ~ce 141 1alfu 146 145 '"" 1145 14Z loll 140 159 151115' 156 135 1054 . meI!lllllllQWIIJ)fIW)A~ ~ " ,
DEPTHS OF ALL THE EXISTING UTILITY LINES WITHIN PROPOSED -~:rcA.''\ '~~Ef ... Z05 2OH<6-00~~ .. ", p.,,,,,. L,L C-, ' 2,.-.:>.
RETENTION BASIN AREAS. IF THE BASIN CANNOT BE CONSTRUCTED P ~!:: . "_"'. I 206 I The<~ ilia, ,,,..'" ·.;:.~v,'" "",,th~, ...... ,,'" ....:J -I.,.;, _&/
PLAN BECAUSE OF CONFLlC.TS. TH.E CONTRACT.OR SHOULD.. DISCUSS -'"' ~ I J' ',1 "9~' l<4< 'm h...r .lI'l ..... 1~T,50 151 In 135 Ir---J I o.""'OPliIOO' '"""·'.co """,•.;"(mo",·(o,. REGISTERt.u LANU ;:'UI<Vt. 1U DAtt
MODIFICA110N OF B.ASIN CONFIGURATION WITH THE CITY INSPECTOR "':"'.. INIlIliDIIYIIIIEII) lIZ 8. . ,,",-·1' . 207 ~~ ISS....", of ''''' 'otio·.vmg PC1l1lit(S): - - , . fI
TO DETERMINE IF A PLAN REVISION OR A FIELD CHANGE IS REQUIRED. • 201!-o3-G12A I _ . . 1% d "b't./ / II/CR GAl1!S

15. ALL DRAINAGE PROTECTIVE DEVICES SUCH AS SWALES. INTERGEPTOR '" -iii - CA ./ - 'j;~ ~~~-=- g:.!:?t.«' REGISTRATION NUMBER .
DITCHES, PIPES, PROTECTIVE BERMS, BARRIER WALLS, CONCRETE 'r - - - - - - ..' I. Paving . ",,- 0..:-.
CHANNELS OR OTHER .MEASURES DESI.GNED TO PROTECT ADJACENT :1/ ~ ~il! 0 . ('\' ~ 5\' ~ UWlSIJIBDI'iIIlO Z10 Z09 Z08 1-!~~O'!A>ncr"" _"_ >h.= o.,e. APPROVAL BY PARKS
BUILDINGS OR PROPERTY FROM STORM RUNOFF MUST BE COMPLETED (.;E ~ « ~. , \ 115 114 115 "6 "7 M-oa-o«m' ?ll"~ ~n F"" , ~i,_Da'e_' .
PRIOR TO BUILDING CONSTRUCTION. if ~ l;!~ ~ J Ib" W:Wale' _. ~~._ 0"'0__ . ""'"

16. ALL KNOWN EXISTING UNDERGROUND UTILITIES WITHIN PROPOSED 0 \;!<5 8 I. ~1IlIIW8IIlIelW'0,;-g:_......... ~
R.ETENllON AREAS HAVE BEEN DESIGNED TO MAINT.AIN A MINIMUM 15" C \5z~~ I /, i L -- - 2" ZIZ Z15 N~~-Cm-'- - ~OENIX PARKS D.EPT. I!.TE ~.
OF COVER OVER CITY OWNED UTILITY LINES AND THE MINIMUM I) ~ 8~ ~ UOOSUBDI1IIIDIE1I!> r...n["E:;' Ij}. . I rr-- = . 31317 ~
SPECIFIED BY OTHER UllLlTY OWNERS. '5 P< eJ~ '" 205-03-0111 U\:IIf; l?O. I WIS D Ii) ~ _ ,- m:: II. =

17. REQUIRED RETAINING WALLS SHOWN ON THE GRADING AND DRAINAGE ~ w r '"~, 100 -CO PLAIN c\.:.. ~
PLANS ARE TO BE REVIEWED, PERMITTED, AND INSPECTED BY THE 'j[ i!' ~o 4. .1 ~ lJfACT F 2OlI-oa _. f--- III __ __ ~r;;~~'ansh~ve~approvedbYthe _
BUJLDING SAFETY BRANCH OF THE DEVELOPMENT SERVICES DEPARTMENT~ ,:;:ozl2_ - - - - - - \\ , ~Ii!fi) ,..-/ n ~ th ".""menl::;erv,CllSD.SP8rtmCnffOr ~"""":::i"

. . "t- ...... J: Q Ul \ , 002$ leoIssuance of the following oenn't( ). ___18. CERTIFICATE OF OCCUPANCY (C. OF 0,' AND/OR FINAL ELECTRICAL III i!' ~~ ~ \ Z14 _1'1:'" o. IS. , 0
CLEARANCE FOR ANY BUILDING 11' DENIED UNTIL ALL GRADING·AND ~ !;;"'ffiw . I ~ I I 216 Z15 .., i~~!JJlBfi!JllIlIDJIi!lID . . .' ..' g.,~Z~~ !:!fj~c._ ~~.<elfE:.J9-q'f ;:;-r fC:t5K... (J;tD eMUI JUL/19;; .-
DRAINAGE IMPROVEMENTS ARE qOMPLETED. . g~ ~ iE UMSII_VIIiiel A. OHOl~_... . '.' ' .' C:)lc;cte =0;;;:= 0;;';;= . .-

19. DAMAGE AND/OR DISPLACED CqNCRETF: CURB, GUTTER, SIDEWALK, .~ '-'!;;I,..12 2@~-o15 I 0111 I I ~ =\',??r,O.. "DfO;' •.,:....,., .,. , ,,'" ..~:'~ 9rom.Fac._ Occ._ D1lte_ """'''''''''''OAt< CO
OR. DRIVEW.AY SLAB THAT IS WI·THIN THE RIGHT-OF-WAY SHALL BE :r 10 il!" t; . I ~ i ZI7 ZI8 "iI' - g ""'''o~'1t:;"~.'':;~J;;~,;·~'~~;:i;~''~;.;.:;;;:~;;~· ~"iX(C'. _ Occ.__ Date_ .' OCT/1999 ~
REPAtRED OR REPLACED~ AS NOTED ey CITY INSPECTORS. BEFORE tJj ~~f5:ib .' \\ i /;:}. ~~ er . (f IfI""~=-~i>M~ov;;t£i~~t~~~~~r.oR Wi1:.~~...,atar_ Occ._ Datc_ ~~~.. ~wJ:3.dI; . en
FINAL ACCEPTANCE. OF THE WORK. . -n !j! l5~:sa 'I I.E V "\ \ j2:rj"'''''' D/;"~ Other - Occ._~ 2'6~1100 ~ 1 ~ 9

20. RETENTION BASIN SIDE SLOPES SHALL BE A MAXIMUM OF 4:1 -4. - "'"~ -- -- - ~~ I KEY MAP ~'- ~,t I"' va. . ...
UNLESS APPROVAL IS RECEIVED FROM THE PLAN RECEIVER FOR . ',:--\ 1_ ' I - ~ "Su.~ =100006 !!!

A",,",,' "-"P£ "c" '\f!i"" Q
} ,AS-BUfL..T c:eR'\,\F(c.A"itoN, ~""'~=)1.-. .'-\...... 1.z;;t1 'Ii &.. REVISION \: Al)DE".D1>HA,5IN6, FEB. 1,20M ~m. ..,

.1 HEREBY CERTlFY.lJ1AT THE "RECORD DRAWING" MEASUREMENTS AS SHOWN HER~N .... :::£.~-, J:!" REVI SION z.: REDESIG<N OF C.UL-DE-Sb-C Jo!'l/.l..X "RD. Mll..~. ' .... 1.000 bif£;:. p.e.'WERE MADE UNDER' MY SUPERVISION OR AS NOTED AN!) ARE CORRECT TO. THE e~ST ~_.~.I ill .
'Of MY ~OWLEDGE AND BElIEF. . . \, '""'""" __, '"
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** GARAGE SETBACK A MINIMUM OF

~[J~~ ~;H1~ITa;;OV~XAff
BUILDING SETBACK.

LOT FRONT ** REAR
NUMBERS SETBACK SETBACK

1-112 10.0' 15.0'
113-219 18.0' 15.0'

SECTION B-B II .~NTS

IT
~ ~

@ SURVEY MONUMENT
~

•.-.---?OO;Z........... EXISTING CONTOURS 0
.2.00% PROPOSED STREET SLOPE !:::!a::
~ (RECTANGLE) FINISHED GRADE oq;

AT REAR PROPERTY CORNER I-

~
l.I..

~EXISTING GROUND ELEVATION 0
~ PROPOSED TOP OF CURB ELEV. Q I- ~
<a.8.d1) EXISTING TOP OF CURB ELEV. ~ f3 :::!

MIN. FINISHED FLOOR ELEVATION ~
a:: C\IFF= (.) ~ I....

PAD= MIN. BUILDING PAD ELEVATION

~
LiJ en

dlI Q ~

HW= HIGH WATER ELEVATION

BASIN BOTTOM ELEVATION
~

~
dlI "II:::

BTM= :"(

• INDICATES GRADE BREAK !~ i~ 13 en
TW- TOP OF RETAINING WALL

I~ i~
~.- 0

BW- FINISHED SURFACE AT BOTTOM ~~OF RET. WALL

FL- 03.71 FLOW UNE ELEVATION

::C::::::]': TOP AND BOTTOM OF SLOPE IIIVnA WILl STORM DRAIN

¢== DRAINAGE ARROW

,NG 1010 NATURAL GRADE ELEVATION

klillatllt?! RETAINING WALL

II
(lRlGIW,..PlANOA1E 0

LOOSE RIP-RAP JUL/1999 --
~ Ocr71999

«Xl
GUNNITE SPILLWAY I

«Xl

~ 2" 9
en

VNAE VEHICULAR NON "II:::
ACCESS EASEMENT :100006 C/)

0

PAD BLOWUP

<-....."'<'-~"<A"'<6......'::...<0.."<..<..,,,v,.''4.-''::
GR~RAIN

"~-=~x;

AD BLOWUP

ROUGH GRADE
flNISHED GRADE

J:iQ1E;.
IF THE TESTED CAPACITY OF THESE DRYWELLS IS LESS
THAN 0.50 CFS, THEN MORE DRYWELLS MUST BE INSTALLED
UNTIL THE REQUIRED CAPACITY IS REACHED.

PRECAST LINER - REINFORCED 4000 PSI CONCRETE.
48" ID. 54" 00.

MANHOLE CONE - STANDARD UTILITY CONSTRUCTION.
- EXCEPT FLAT BOTTOM,

OVERFLOW PIPE - SCHEDULE 40 pVC MATED TO
DRAINAGE PIPE BELOW ROCK.

BRACKETS- FORMED 12 GA. STEEL
FUSION BONDED EPOXY COATED.

DEBRIS SHIELD - ROLLED 16 GA. STEEL X 36" LENGTH
WITH ROLLED 16 GA. X .265" MAX. SWO FLATTENED
EXPANDED STEEL SCREEN X 12" LENGTH.
FUSION BONDED EPOXY COATED.

DRAINAGE PIPE - ADS HIGHWAY GRADE OR EQUAL

RINGS AND GRATES - CLEAN CAST IRON WITH WORDING
"STORM WATER ONLY" IN RAISED LETTERS MACHINED
MATING SURFACES BOLTED IN TWO LOCATIONS.

ROCK - CLEAN WASHED ROCK - BETWEEN 3/8" AND 1-1/2",
SIZED TO COMPLIMENT SOIL CONDITIONS.

MOISTURE MEMBRANE- 6 MIL PLASTIC. PLACE SECURELY
AGAINST CONE AND HOLE SIDEWALL.

DRAINAGE FABRIC - NON-WOVEN GEOTEXTILE FABRIC. PLACE
FABRIC TIGHTLY AGAINST LINER AND PIPE.

ABSORBENT - HYDROPHOBIC PEiROCHEMICAL SPONGE -MIN.
4 QT. CAPACITY STANDARD IN ALL PAVED DRAINAGE AREAS.

DRAINAGE SCREENS - ROLLED 10 GA. X .625" MAX. SWO
FLATTENED EXPANDED STEEL, FUSION BONDED EPOXY COATED
96" OVERALL LENGTH WITH MDI-B COUPLER OR EQUAL.

HOLES ARE TO BE DRILLED IN A MANNER TO PREVENT
CONTAMINATION OF PERMEABLE SOILS. HOLE SHAFT TO BE
A MINIMUM OF 4'0 TO MAXIMIZE SURFACE WALL AREA.

DRAINAGE PIPE SHALL BE SUSPENDED DURING BACKFILL
OPERATIONS TO PREVENT BUCKLING OR BREAKAGE. '

CENTER PRECAST UNER IN HOLE AND ALIGN SECTIONS TO
MAXIMIZE BEARING SURFACE. '

SECURE RING AND GRATE TO CONE WITH MORTAR. RIM
ELEVATION 0.02' OF PLANS.

DRYWEU. MANUFACTURER IS TO INSTALL U.V. RESISTANT
FABRIC SEAL BENEATH GRATE. GENERAL CONTRACTOR TO
REMOVE AT END OF PROJECT, AFTER PAVING AND
LANDSCAPING ARE COMPLETE.IV

SUPPORT BRACKET

PRECAST UNER

COMPACTED BASE MATERIAL
(BY OTHERS)

OVERFLOW PIPE

Manufactured and Installed by
McGUCKIN DRIWNG, INC.
Phoenix, 602/268-0785
Tucson, 602/628-7193

.. , MIN. 6' P DRILLED SHAFT

M'f:!xWell

6" HIGH

~~R5~~H~LL

SECTION A-A
NTS

RETAINING WALL AS NECESSARY·
AS SHOWN ON PLANS. l' MAX
GRADE DIFFERENCE W/O
RETAINING WALL.
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DRYWELL DETAIL AND SPECIFICATIONS

DRAINAGE FABRIC

ABSORBENT

MOISTURE MEMBRANE
MIN. 18" BELOW RIM

MODIFIED MANHOLE CONE

2'O"MIN

3/8" TO 1-1/2" WASHED ROCK

PAVING

C.I. RING'" GRATE12124-'-sl
IMDI-

-rl:!:'«
~z
w
c..

o

Ci:

MIN. 4' a DRILLED SHAFT----A-..a

* - Trademark 1974, McGuckin Drillin9, Inc.
TM - Trademark MIRAFI, INC.

- Potent Pendin9
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£HGIN££R'S NQT£S
1. THE ENGINEER WILL NOT BE RESPONSIBLE FOR CONSTRUCTION MEANS,

METHODS, ,TECHNIQUES, SEQUENCES OR PROCEDURES OR FOR SAFETY
PRECAUTIONS OR PROGRAMS UTILIZED IN CONNECTION WITH THE WORK,
AND HE WILL NOT BE RESPONSIBLE FOR THE CONTRACTOR'S FAILURE
TO CARRY OUT THE WORK IN ACCORDANCE WITH THE CONTRACT
DOCUMENTS. ,

2. EXISTING UTILITIES SHOWN ON THESE PLANS HAVE BE:EN
LOCATED ACCORDING TO INFORMATION PROVIDED BY THE
AGENCY OPERATING EACH UTILITY. LOCATIONS SHOWN ARE
APPROXIMATE ONLY, AND ARE NOT RELIABLE FOR
CONSTRUCTION PURP,OSES. CALL BLUE STAKE FOR FIELD
LOCATION @ 263-1100.

3. THE ENGINEER AND APPUCABLE AGENCY MUST APPROVE, PRIOR
TO CONSTRUCTION, ANY ALTERATION OR VARIANCE FROM THESE
PLANS. ANY VARIATIONS FROM THESE PLANS SHALL BE
PROPOSED ON CONSTRUCTION FIELD PRINTS AND TRANSMITTED
TO THE ENGINEER.

4. THE CONTRACTOR SHALL PROTECT AND MAINTAIN ALL EXISTING
UTILITIES ON THE SITE. ANY DAMAGE TO EXISTING UTILITIES,
WHETHER SHOWN OR NOT ON THE DRAWING, SHALL BE REPAIRED/
REPLACED AT THE CONTRACTOR'S EXPENSE. EXISTING SURFACE
FEATURES AND FENCING SHALL BE REPLACED IN KIND.

5. ANY INSPECTION BY THE CITY, COUNTY, OR THE ENGINEER,
SHALL NOT, IN ANY WAY, RELIEVE THE CONTRACTOR FROM ANY
OBLIGATION TO PERFORM THE WORK IN STRICT COMPLIANCE
WITH THE APPLICABLE CODES AND AGENCY REQUIREMENTS.

6. CONTRACTOR TO LOCATE ALL EXISTING PROPERTY MONUMENTS
PRIOR TO CONSTRUCTION. ANY MONUMENTS DISTURBED DURING
THE CONSTRUCTION OF THIS PROJECT SHALL BE REPLACED BY A
REGISTERED LAND SURVEYOR AT THE CONTRACTOR'S EXPENSE.

7. NOTHING CONTAINED iN THE CONTRACT DOCUMENTS SHALL
CREATE, NOR SHALL BE CONSTRUED TO CREATE, ANY
CONTRACTUAL RELATIONSHIP BETWEEN THE ENGINEER AND THE
CONTRACTOR OR ANY SUBCONTRACTOR.

8. THE CONTRACTOR SHALL MAKE NO CLAIM AGAINST THE OWNER
OR THE ENGiNEER REGARDING ALLEGED INACCURACY OF
CONSTRUCTION STAKES SET BY THE ENGINEER UNLESS ALL
SURVEY STAKES SET BY THE ENGINEER ARE MAINTAINED INTACT
AND CAN BE VERlflED AS TO THEIR ORIGIN. IF, IN THE OPINION
OF THE ENGINEER, THE STAKES ARE NOT MAINTAINED INTACT
AND CANNOT BE VERIFIED AS TO THEIR ORIGIN, ANY REMEDIAL
WORK REQUIRED TO CORRECT ANY ITEM OR IMPROPER
CONSTRUCTION WORK IN THIS DEVELOPMENT SHALL BE
PERFORMED AT THE SOLE EXPENSE OF THE RESPONSIBLE
CONTRACTOR OR SUBCONTRACTOR.

9. CONTRACTOR IS RESPONSIBLE FOR PROTECTING ALL STORM DRAIN PIPES
AND DRAINAGE FACILITIES FROM DAMAGE DURING ALL STAGES OF
CONSTRUCTION. THE DEPTH Of COVER ON THE STORM DRAINAGE
PIPE IS DESIGNED FOR FJNAL GRADE THEREFORE, EXTRA CARE SUCH AS
BERMING OvER PIPES, FLAGGING OR SIGNAGE SHOULD BE USED DURING
CONSTRUCTION TO MAINTAIN COVER OR PROTECT THE PIPES.

GEN£RAL GRADING NOTES
1. CONTRACTOR TO FOLLOW RECOMMENDATIONS LISTED IN THE SOILS

INVESTIGATION REPORT FOR ARIZONA PINNACLE VISTA PREPARED BY
CONSTRUCTION INSPECTING AND TESTING CO. INC., SHOULD ANY
CONFLICTS ARISE BETWEEN THE SOILS INVESTIGATION REPORT AND
THESE GRADING PLANS, THE ClVlL ENGINEER SHALL BE CONTACTED
AND THE SOILS INVESTIGATION REPORT RECOMMENDATIONS SHALL
BE FOLLOWED.

2. THE ENGINEER MAKES NO REPRESENTATION OR GUARANTEE
REGARDING EARTHWORK QUANTITIES OR THAT THE EARTHWORK FOR
THIS PROJECT WILL BALANCE DUE TO VARYING FJELD CONDITIONS,
CHANGING SOIL TYPES, ALLOWABLE CONSTRUCTION TOLERANCES AND
CONSTRUCTION METHODS THAT ARE BEYOND THE CONTROL OF THE
ENGINEER.

3. PRIOR TO BIDDING THE WORK THE CONTRACTOR SHALL THOROUGHLY
SATISFY HIMSELF AS TO THE ACTUAL CONDITIONS AND EARTHWORK
QUANTITIES, .IF ANY. NO CLAIM SHALL BE MADE AGAINST THE
OWNER/DEVELOPER OR ENGINEER FOR ANY EXCESS OR DEFICIENCY
THEREIN, ACTUAL OR RELATIVE.

4. THE ENGINEER WILL PERFORM FIELD SURVEYS FOR PAD ELEVATION
CERTIFICATIONS UPON NOTIFICATION BY THE GRADING CONTRACTOR
THAT THE PADS ARE COMPLETE AND READY FOR CERTIFICATION.
IT IS UNDERSTOOD THAT THE CERTIFICATION PROVIDES ONLY A
REPRESENTATIVE ELEVATION OF THE AVERAGE GRADE OF EACH LOT,
BUILDINGS OR UNIT PAD, AND SHALL NOT BE CONSTRUED TO INCLUDE
YARD AND STREET SUBGRADE CERTIFICATION OR CERTIFICATION THAT
THE ENTIRE PAD IS LEVEL, THAT IT WAS CONSTRUCTED IN THE
DESIGNED LOCATION OR WAS GRADED TO THE CROSS-SECTION SET
FORTH ON THE PLANS OR AS DESIGNATED IN THE SOILS REPORT.

5. THE CITY OF PHOENIX POUCE DEPARTMENT ENFORCES LAWS
REGULATING THE OPERATION OF COMMERCIAL VEHICLES. THIS
INCLUDES ENFORCEMENT OF FEDERAL, STATE, COUNTY, AND LOCAL
LAWS AND ,ORDINANCES QUESTIONS REGARDING COMMERCIAL, VEHICLE
ENFORCEMENT MAY BE DIRECTED TO THE' COMMERClAL VEHICLE
ENfORCEMENT SUPERVISOR AT (602) 495-7813 (SOUTH RESOURCE
BUREAU) OR (602) 495-6784 (NORTH RESOURCE BUREAU).
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HW (SEE PLAN)
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HW (SEE PLAN)

6' HIGH SCREEN
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ADDEO PHASiNG FEB. 07, 2000

ARIZONA. HILLCREST
GRADING PLAN

SCALE ," = 40:

=£ ," = 40'

0-' '-40~--'-ao----- 120

--.--------

TYPICAL STR£U PiM£NSION
(UNLESS OTHERWISE NOTED)

SCALIE: 1"=20'

GRADING CONSTRUCTIQN NOTES

f1\INSTALL GROUTED RIP-RAP PER
\VMAG STD DET 555.

NOTE:
A FLOODPLAIN STUDY OF A
COMBINATION OF BUCHANAN WASH &
SKUNK CREEK IS CURRENTLY BEING
PRODUCED BY TETRATECH FOR THE
CITY OF PHOENIX, MARICOPA COUNTY,
& KAUFMAN & BROAD. THIS STUDY
WILL ESTABLISH A NEW FLOODPLAIN
AT A LOWER ELEVATION THROUGH A
LETTER OF MAP REVISION.
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APPENDIXH: FEMAFORMS



FEDERAL EMERGENCY MANAGEMENT AGENCY I C.M.B No. 3067-0148
REVISION REQUESTER AND COMMUNITY OFFICIAL Expires April 30, 2001

"'ublic reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate includes the
.me for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and

completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions
for reducing this burden to: Information Collections Management, Federal Emergency Management Agency, 500 C Street,
S.W., Washington DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148),
Washinqton, DC 20503.

.You are not required to respond to this collection of information unless a valid OMS Control Number is displayed in the upper right corner of
this form.

1. REQUESTED RESPONSE FROM FEMA

This request is for a:

o CLOMR A letter from FEMA commenting 01'1 whether a proposed project, if built as proposed, would justify a map
revision, or proposed hydrology changes (See 44 CFR Ch. 1, Parts 60,65 & 72).

181 LOMR A letter fr'om FEMA officially revising the current NFIP map to show the changes to floodplains,
floodwayor flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 60 & 65.)

o Other Describe:

2. OVERVIEW

1. The basis for this revision requestis (are): (check all that apply)

. 181 Physical Change ~ Improved Methodology/Data 0 Floodway Revision

o .Other Describe:
"Iote: A photograph is not required, but is very helpful during review.

. Flooding Source: Buchanan Wash

3. Project Name/Identifier: LOMR Request for Buchanan Wash

4. FEMA zone designations affected: AE. X
(example: A, AH, AO, A1-A30, A99, AE, V, V1-V30, VE, B, C, D, X)

5. The NFIP map panel(s) affected for allimpacted.communitiesis (are):

Community No. Community Name State Map No. Panel No. Effective
Date

Ex: 480301 Katy, City TX 480301 0005D 02108183
480287 Harris County TX 48201C 0220G 09/28/90

040051 Phoenix AZ 04013 1185G 07/19/01

6. The area of revision encompasses the following types of flooding and structures. Check all that apply.

Types of Flooding Structures

181 Riverine 0 Channelization
0 Coastal ~ Levee/Floodwall
0 Alluvial fan ~ Bridge/Culvert
0 Shallow Flooding (e.g. Zones AO and AH) 0 Dam
0 Lakes ~ Fill
0 Other (describe) 0 Other (describe)

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

Revision Requester and Community Official Form MT-2 Form 1 Page 1of 2



4. ENCROACHMENT INFORMATION
Does the State have jurisdiction over the floodway or its adoption by communities participating in the NFIP?
DYes IZI No

If Yes, attach a copy of a letter notifying the appropriate State agency of the f100dway revision and documentation of the
approval of the revised floodway by the appropriate State agency.

2. Does the development in the flood way cause the 1% annual chance (base) elevation to increase at any location by more
than 0.000 feet? 0 Yes IZI No 0 N/A

3. Does the cumulative effect of all development that has occurred since the effective SFHA was originally identified cause the
base flood elevation to increase at any location by more than one foot (or other increase limit if community or state has
adopted more stringent criteria - even if a floodway has not been delineated by FEMA)? IZI Yes 0 No

If the answer to either items is Yes, please attach documentation that all requirements of Section 65.12 of the NFIP regulations
have been met, regarding evaluation of alternatives, notice to individual legal property owners, concurrence of CEO, and
certification that no insurable structures are impacted.

5. MAINTENANCE RESPONSIBILITY
The community is willing to assume responsibility for 0 performing 0 overseeing compliance with the maintenance
and operation plans of the Buchanan Wash

(Name)
flood control structure. If not performed promptly by an owner other than the community, the community will provide the
necessary services without cost to the Federal government.

Operation and maintenance plans are attached. DYes 0 No IZI N/A

6. REVIEW FEE

The review fee for the appropriate request category has been included. IZI Yes Fee amount: $4000.00
OR

This request is based on a federally sponsored flood-control project where 50 percent or more of the project's cost is
federally sponsored, or the request is based on detailed hydrologic and hydraulic studies conducted by Federal, State, or
local agencies to replace approximate studies conducted by FEMA and shown on the effective FIRM; thus the project is fee
exempt. 0 Yes

Please see Instructions for Fee Amounts

Bart S. Bergendahl P.E. Project Manager
Printed Name and Title of Revision Requester

7. SIGNATURE
Note: Signature indicates that the community understands, from the
revision requester, the impacts of the revision on flooding conditions
in the community.

Signature of Community Official

Hasan Mushtag, P.E. Floodplain Manager
Printed Name and Title of Community Official

Registr No. 28660 Expires (Date) 3/31/04 State AZ

Type of License/Expertise: Civil Engineer

Required if ......
new or revised discharges
new or revised water-surface elevations
floodplain/floodway changes
channel is modified
addition/revision of bridge/culvert
addition/revision of levee/floodwall
new or revised coastal elevations
addition/revision of coastal structure
addition/revision of dam
structures proposed on alluvial fan

Check which forms have been included with this request

Telephone No.: 602-262-4026 Date:

City of Phoenix, Arizona
Community Name

Form Name and (Number)
D Hydrologic (3)
[g) Hydraulic (4)
[g) Mapping (5)

D Channelization (6)

[g) Bridge/Culvert (7)
D Levee/Floodwall (8)

D Coastal (9)
D Coastal Structures (10)
D Dam (11)
D Alluvial Fan (12)

1(-l9-o\Date:

Tetra Tech, Inc.
Company Name

art S. Bergendahl P.E. Project Manager
Printed Name and Title of Revision Requester

FEMA Form 81-89 Revision Requester and Community Official Form MT-2 Form 1 Page 2 of 2



FEDERAL EMERGENCY MANAGEMENT AGENCY
RIVERINE HYDRAULIC ANALYSIS

O.M:8 NC>. 3067-0148
Expires April 30, 2001

PUBLIC BURDEN DISCLOSURE NOTICE
ublic reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the time for

reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and
reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this
burden to: Information Collections Management, Federal Emergency Management Agency, 500 C Street, S.W., Washington DC
20472; and to the Office of Mana ement and Bud et, Pa erwork Reduction Project (3067-0148), Washin ton, DC 20503.

You are not required to respond to this collection of information unless a valid OMB Control Number is displayed in the upper right corner of this
form.

Note: Fill out one form for each floodin source studied·

Community Name: Phoenix. Arizona

Flooding Source: Buchanan Wash

Project Name/Identifier: LOMR Request for Buchanan Wash

1. REACH TO BE REVISED
Describe the limits of the revision OR submit a copy of the FIRM with the revision area clearly highlighted.
Copy of FIRM(s) attached depicting area of the revision (highlighted, or circled)? 181 Yes

Downstream Limit: River Mile 0.710

Upstream Limit: River Mile 2.2

2. MODELS SUBMITTED

Requirements: for areas which have detailed flooding:
Full input and output listings along with files on diskette for each of the models
listed below (items 1-4) and a summary of the source of input parameters used
in the models must be provided. The summary must include a description of any
changes made from model to model (e.g., Duplicate Effective model to

orrected Effective model). At a minimum, the Duplicate Effective (item 1) and
he Revised or Post-Project Conditions (item 4) models must be submitted. See

instructions for directions on when other models may be required.

for areas which do not have detailed
flooding:
Only the 100-year (Base) flood profile is
required. A hydraulic model is not required
for areas which do not have detailed
flooding; however, BFEs may not be added to
the revised FIRM. If a hydraulic model is
developed for the area, items 3 and 4
described below must be submitted.

If hydraulic models are not developed, hydraulic analyses (including all calculations) for existing or pre-project conditions and
revised or post-project conditions must be submitted.

File Name DupRASMode181 Floodway1. Duplicate Effective Model 181 Natural File Name DupRASMode PF#l
PF#2
Copies of the hydraulic analysis used in the effective FIS, referred to as the effective models (10-, 50-, 100-, and 500-year
multi-profile runs and the floodway run) must be obtained and then reproduced on the requester's equipment to produce the
Duplicate Effective model. This is required to assure that the effective models input data has been transferred correctly to the
requester's equipment and to assure that the revised data will be integrated into the effective data to provide a continuous FIS
model upstream and downstream of the revised reach.

2. Corrected Effective Model D Natural File Name D Floodway File Name _
The Corrected Effective model is the model that corrects any errors that occur in the Duplicate Effective model, adds any
additional cross sections to the Duplicate Effective model, or incorporates more detailed topographic information than that used
in the currently effective model. The Corrected Effective model must not reflect any man-made physical changes since the date
of the effective model. An error could be a technical error in the modeling procedures, or any construction in the floodplain that
occurred prior to the date of the effective model but was not incorporated into the effective model.

3. Existing or Pre-Project Conditions Model D Natural File Name D Floodway File Name _
The Duplicate Effective model or Corrective Effective model is modified to produce the Existing or Pre-Project Conditions model
to reflect any modifications that have occurred within the floodplain since the date of the Effective model but prior to the
construction of the project for which the revision is being requested. If no modification has occurred since the date of the
effective model, then this model would be identical to the Corrected Effective model or Duplicate Effective model.

• Revised or Post-Proiect Conditions Model 181 Natural File Name Buchanan Wash PF#l 181 Floodway File Name
uchanan Wash PF#2
he Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) is

revised to reflect revised or post-project conditions. This model must incorporate any physical changes to the floodplain since
the effective model was produced as well as the effects of the project. When the request is for the proposed project this model
must reflect proposed conditions.

5. Other - Please attach a sheet describing all other models submitted along with the file names. 0 Natural D Floodway



4. RESULTS (from the model used to revise the 100-year water surface elevations)

OTE: If the effective study is an approximate study, the slope/area method is recommended.
For detailed anal sis studies, usin a known water-surface elevation is recommended.

Explain how they were determined.

3. STARTING WATER-SURFACE ELEVATIONS

Explanation Attached? ~Yes No

If the results indicate any of the following, attach an explanation - to this form, or to the hydraulic model printout- as to the
reasonableness of the situation.

o Supercritical depth 0 Critical Depth 0 Drawdowns ~ Negative Floodway Surcharges

o Floodway Surcharges Greater Than Maximum Allowed by Community/State

o Water surface elevations higher than the end points of cross sections.

o Floodway discharge is different than the Natural lOa-year (base) flood discharge.

~ Project causes lOa-year floodplain or floodway elevations to increase (state if increases are located off the
requester's property)

Explanation attached with Form ~ Explanation provided on attached printout 0

If Hydraulic model used is HEC-2, has it been checked with FEMA'S CHECK-2 computer program? 0 Yes
(see instructions for information on how to obtain CHECK-2)

5. REVISED FIRM/FBFM AND FLOOD PROFILES

1. Profile Transition

o No

a. lOa-Year Water-Surface Elevations - indicate the difference in water surface elevations where the project lOa-year
elevations tie into the existing lOa-year water surface elevations at each end of the project.

Downstream End within (feet)
Cross-Section #

Upstream End within (feet)
Cross-Section #

b. Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie into
the existing floodway water surface elevations at each end of the project.

Downstream End within (feet)
Cross-Section #

Upstream End __ within __ (feet)
Cross-Section #

c. Floodway widths - indicate the difference in floodway widths where the project floodway widths tie into the existing
floodway width at each end of the project.

Downstream End within (feet)
Cross-Section #

Upstream End within (feet)
Cross-Section #

2. Profile Checklist (check box if information has been provided on profile)

The following information (unless in parentheses) must be included at the same scale as the existing profiles for this project:

~ Stream Name ~ Community Name ~ Corporate Limits labeled

~ Confluences labeled ~ Channel Stationing ~ Streambed profiled

~ HorizontalNertical Scales indicated ~ lOa-year elevs profiled *

~ Road Crossings ~ Labeled ~ Low Chord Elevations

~ Study limits labeled

~ Cross Sections labeled

~ Top of Road Elevations

*All recurrence intervals in the effective study must also be profiled.

Floodway Data Table

Attach a Floodway Data Table for each cross section listed in the published Floodway Data table in the FIS report.

Floodway Data Table Attached ~ Yes

FEMA Form 81-89C

o Not Required

Riverine Hydraulic Analysis Form MT-2 Form 4 Page 2 of 2



ONo 181 N/A
DNo ON/A
DNo ON/A
DNo DN/A
DNo DN/A
DNo DN/A

DNo DN/A
DNo 181 N/A
DNo DN/A
DNo DN/A
DNo DN/A
DNo ON/A
DNo 181 N/A
DNo 181 N/A
DNo 181 N/A

•
FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148

RIVERINE I COASTAL MAPPING Expires April 30, 2001

PUBLIC BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated to average 1.5 hours per response. The burden estimate includes
the time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data,
and completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any
suggestions for reducing this burden to: Information Collections Management, Federal Emergency Management
Agency, 500 C Street, S.W., Washington DC 20472; and to the Office of Management and Budget, Paperwork
Reduction Proiect (3067-0148), Washington, DC 20503.
You are not required to respond to this collection of information unless a valid OMB Control Number is displayed In the upper right corner of this
form.

Note: Fill out one form for each flooding source studied

Community Name: City of Phoenix, Arizona

Flooding Source: Buchanan Wash

Project Name/ldentifier: LaMR Request for Buchanan Wash

This is a 181 Manual 0 Digital submission. Digital map submissions may be used to update digital FIRMs (DFIRMs). For
u datin DFIRMs, these submissions must be coordinated with FEMA Headquarters as far in advance as ossible.

1. MAPPING CHANGES

1. A topographic workmap must be submitted showing the following information (check N/A when not applicable):

a. Revised approximate 100-year floodplain boundaries (Zone A) 0 Ves
b. Revised detailed 100- and 500-year floodplain boundaries 181 Ves
c. Revised floodway boundaries 181 Ves

Location and alignment of all cross sections with stationing control indicated 181 Ves
Stream alignments, road alignments and dam alignments 181 Ves

f. Current community boundaries 181 Ves
g. Effective 100- year floodplain and floodway boundaries from FIRM/FBFM reduced or

enlarged to the scale of the topographic workmap 181 Ves
h. Tie-ins between the effective and revised 100-, 500-year and floodway boundaries 0 Ves
i. The requester's property boundaries and community easements 181 Ves
j. The signed certification of a registered professional engineer 181 Ves
k. Location and description of reference marks 181 Ves
I. Vertical datum (example: NGVD, NAVD) 181 Ves
m. Coastal zone designations tie into adjacent areas not being revised 0 Ves
n. Location and alignment of all coastal transects used to revise the coastal analyze 0 Ves
o. V-zone has been delineated to extend landward to the heel of the primary frontal dune 0 Ves

If any items are marked No or N/A please attach an explanation.

2. What is the source and date of the updated topographic information (example: orthophoto maps, July 1985; filed survey,
May 1979, beach profile, June 1987 etc.)? __

3. What is the scale and contour interval of the following workmaps?

Effective FIS

Revision Request

Scale 1n =400' Contour Interval 2'

Scale 1n =400' Contour Interval 2'

NOTE: Revised topographic information must be of equal or greater detail than effective.

4. Attach an annotated FIRM/FBFM at the scale of the effective FIRM/FBFM showing the revised 100- and 500-year floodplain
nd the floodway boundaries and how they tie into those shown on the effective FIRM/FBFM downstream and upstream of the
evisions or adjacent to the area of revision for coastal studies. FIRM/FBFM attached? 181 Ves D No

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS

FEMA Form 81-890 Riverine I Coastal Mapping Form MT-2 Form 5 Page 1 of 2



Has fill been/will be placed in floodway fringe (area between the floodway
and TOO-year floodplain boundaries)?

Has fill been/will be placed in the regulatory floodway?
If Yes, please attach completed Riverine Hydraulic Analysis Form (Form 4).

1.

2.

3.

The fill is: ~ Existing

2. EARTH FILL PLACEMENT

o Proposed

~ Yes

j t\ Slhd.j
1 'i

o No

If Yes, then complete A, B, C, and 0 below.

a. Are fill slopes for granular materials steeper than one vertical
on one-and-one-half horizontal?

If Yes, justify steeper slopes _

DYes ~ No

b. Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes exposed to
flows with velocities of up to 5 feet per second (fpsJ during the fOO-year flood must, at a minimum, be
protected by a cover of grass, vines, weeds, or similar vegetation; slopes exposed to flows with velocities
greater than 5 fps during the fOO-year flood must, at a minimum, be protected by stone or rock riprap.J

~ Yes

If No, describe erosion protection provided _

o No

c. Has all fill placed in revised 100-year floodplain been compacted to 95 percent of the maximum density
obtainable with the Standard Proctor Test Method or acceptable equivalent method? 181 Yes 0 No

d. Can structures conceivably be constructed on the fill at any time in the future? 181 Yes 0 No

If Yes, attach certification of fill compaction (item 3c. above) by the community's NFIP permit official, a registered
professional engineer, or an accredited soils engineer in accordance with Subparagraph 65.5(a)(6) of the NFIP
regulations.

4.

Fill certification attached ~ Yes

Has fill been/will be placed in a V zone? 0 Yes

o No

~ No

If Yes, is the fill protected from erosion by a flood control structure such as a revetment or seawall?

DYes o No

If Yes, attach the Coastal Structures Form (Form 10).

FEMA Form 81-890

•

Riverine/Coastal Mapping Form MT-2 Form 5 Page 2 of 2



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B.Burden No. 3067-0148
BRIDGE/CULVERT Expires April 30, 2001

PUBLIC BURDEN DISCLOSURE NOTICE
, -

,-

/Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate
includes the time for reviewing instructions, searching existing data sources, gathering and maintaining the
needed data, and completing and reviewing the form. Send comments regarding the accuracy of the burden
estimate and any suggestions for reducing this burden to: Information Collections Management, Federal
Emergency Management Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Manage-
ment and Budget, Paperwork Reduction Project (3067-0148), Washinqton, DC 20503.
You are not required to respond to this collection of information unless a valid OMB Control Number is displayed in the upper right corner of
this form. '

Community Name: City of Phoenix, Arizona

Flooding Source: Buchanan Wash

Project Name/Identifier: LOMR Request for Buchanan Wash

1. IDENTIFIER

1. Name of structure (roadway, railroad, etc.): Box Culvert under Pinnacle Vista Road

2. Location of bridge/culvert along flooding source (in terms of stream distance or cross-section identifier):

River Stations 1.326

3. This revision reflects (che'ck one of the following):

18I New bridge/culvert not modeled in the FrS

D Modified bridge/culvert previously modeled in the FIS

, D, New analysis of bridge/culvert previously modeled in the FrS

4. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8)

HEC-RAS '

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding
source could not analyze the structure(s). (Attach justification)

Justification attached DYes D No 18I N/A

I.. ....PL.E..A..S_E.R..E..F..E..R.T.O....T..H..E..IN..S..T..R..U.C.T..IO..NioiioiioS..F..O..R.T..H.,E..A....PP.R..O..P..R..IA_T..E...M..A..IL.I..N..G..A..D..D..R..E.,S_S I

FEMA Form 81-89F Bridge/Culvert Form MT-2 Form 7 Page l' of 2



2. DRAWING CHECKLIST

Attach plans of the structure(s) certified by a registered professional engineer. The plan detail and information should include
the fOilowing (check the boxes if the information has been provided):

[8] Dimensions (height, width, span, radius, length)

[8] Shape (culverts only)

[8] Material

[8] Beveling or Rounding

[8] Wing Wall Angle

[8] Low Chord Elevations - Upstream and Downstream

[8] Top of Road Elevations - Upstream and Downstream

[8] Structure Invert Elevations - Upstream and Downstream

121 Stream Invert Elevations - Upstream and Downstream

[8] Skew Angle

[8] Cross-Section Locations

121 Distances Between Cross Sections

[8] Erosion Protection

3. SEDIMENT TRANSPORT CONSIDERATIONS

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100
year (base flood) water-surface elevations; and/or based on the stream geomorphology, vegetative cover, development of the.
watershed and bank conditions, there is a potential for debris and sec;liment transport (including sewer and deposition) to
affect the base flood elevations, then provide the following information (Check the box.if provided):

o Estimated sediment load

o Method used to estimate sediment transport

o Method used to estimate scour and/or deposition

o Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport

•
FEMA Form 81-89F Bridge/Culvert Form MT-2 Form 7 Page 2 of 2



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148
LEVEE/FLOODWALL SYSTEM ANALYSES Expires April 30, 2001

PUBLIC BURDEN DISCLOSURE NOTICE
-

Public reporting burden for this form is estimated to average 3.0 hours per response. The burden estimate includes the
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any
suggestions for reducing this burden to: Information·Collections Management, Federal Emergency Management
Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management and BUdget, Paperwork
Reduction Proiect (3067-0148), WashinQton, DC 20503.
You are not required to respond to this collection of information unless a valid OMS Control Number is displayed in the upper right
corner of this form.

'.

Community Name: City of Phoenix. Arizona

Flooding Source: Buchanan Wash

.Project Namelldentifier: LOMR Request for Buchanan Wash

1. REACH TO BE REVISED

Describe the limits of the revision OR submit a copy of the FIRM with the revision area clearly highlighted.
Copy of FIRM(s) attached depicting area of the revision (highlighted, or circled)? ~ Yes

Downstream Limit: 0.710

Upstream Limit: 2.20

2. LEVEE/FLOODWALL SYSTEM ELEMENTS
1. This Levee/Floodwall analysis is based on:

~ upgrading of an existing levee/floodwall system
D a newly constructed levee/floodwall system
D reanalysis of an existing levee/floodwall system

Levee elements and locations are:

~ earthen embankment, dike, berm, etc.
D structural floodwall
D other (describe): __.

3. Structural Type:

D monolithic cast-in place reinforced concrete
D reinforced concrete masonry block
D sheet piling
~ other (describe): Cement Stabilized Alluvium

Station
Station
Station

to
to
to

4. Has this ·Ieveelfloodwall system been certified by a Federal agency to provide protection against the 1% annual chance (100-
year) flood event? DYes D No

If Yes, by which agency? __

IfYes, complete only the interior drainage section on pages 7 and 8 of this form and the operation and
maintenance section of Revision Requestor and Community Official Form.

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I--- ~ """'""-- _-----'

FEMA Form 8i-89G Leve.e/Floodwall System Analyses Form MT-2 Form 8 Page 1 of 9



2. LEVEE/FLOODWALl SYSTEM ELEMENTS Cont'd

5. A!!ach certified drawings containing the following information (indicate drawing sheet numbers):

a. Plan of the levee embankment and floodwall structures.

b. A profile of the levee/floodwall system showing the 1DO-year
water-surface (base flood) elevation, levee and/or wall crest and
foundation, and closure locations for the total levee system.

c. A profile of the base flood elevation, closure
opening outlet and inlet invert elevations, type and size of
opening, and kind of closure device~

d. A layout detail for the embankment protection measures.

e. Location, layout, and size and shape of the levee
embankment features, foundation treatment, floodwall
structure, closure structures, and pump stations.

Sheet Numbers 9 of 23

Sheet Numbers 9 of 23

Sheet Numbers

Sheet Numbers

Sheet Numbers

3 FREEBOARD·
1. The minimum freeboard provided above the base flood elevation is:

Riverine

3.0 feet or more at the downstream end and throughout DYes 0 No
3.5 feet or more at the upstream end DYes 0 No
4.0 feet immediately upstream of all structures and constrictions DYes 0 No

Coastal

1.0 foot above the height of the one percentwave for the 100-year
stillwater surge elevation or maximum wave runup (whichever is

DYes 0 Nogreater).

2.0 feet above 100-year stillwater surge elevation DYes 0 No

Please note, occasionally exceptions are made to the minimum freeboard· requirement. If ari exception is requested, attach
documentation addressing Part 65.10(b)(1)(ii) of the National Flood Insurance Program regulations.

If No is answered to any of the above, please attach an explanation.

DYes 0 No
~

2. Is there an indication from historical records that ice-jamming can effect the base flood elevation?
If Yes, provide ice-jam analysis profile and evidence that the minimum freeboard discussed above still exists.

3. Tabulate the elevations at critical locations (tabulate values at each levee crest grade change, and where sediment may
accumulate such as alonq bends in the channel.)

Station Location 1DO-year Water Levee Crest Freeboard (ft.)
Surface Elevation

UDDer end

Lower end
(Extend table on an added sheet as needed and reference)

FEMA Form 81-89G Levee/Floodwall System Analyses Form MT-2 Form 8 Page 2 of 9



4.. SEDIMENT TRANSPORT CONSIDERATIONS

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 1DO-year
water-surface (base flood) elevations; and/or based on the stream geomorphology, vegetative cover, development of the watershed
and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to affect the base flood
elevations, then provide the following information:

o Estimated sediment load

o Method used to estimate sediment transport

o Method used to estimate scour and/or deposition

o Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport

5 CLOSURES

1. Openings through the levee system:

0 exist 0 do not exist

If openings exist,list all closures:
Channel Station Left or Right Bank Opening Type Highest Elevation for Type of Closure Device

OpeninQ Invert

(Extend table on an added sheet as needed and reference)

~ote:

Geotechnical and geologic data

In addition to the required detail analysis reports, data obtained during field and laboratory investigations
and used in the design analysis for the following levee system features should be submitted in a tabulated
summa form. Reference U.S. Arm Cor s of En ineers EM-1110-2-1906 Form 2086 .

• ~MA Form 81-89G LeveefFloodwall System Analyses Form MT-2 Form 8 Page 3 of 9



6 EMBANKMENT PROTECTION

11. The maximum levee slope landside is: 2:1

·2. The maximum levee slope floodside is: 2:1

3. The range of 100-year (base) riverine flood velocities along the levee? __ (min.) to __ (max.)

4. Embankment material is protected by (describe the kind): ___

5. Riprap Design Parameters: (Include references) D Velocity D Tractive stress

Reach Sideslope Flow Velocity Curve or Stone Riprap Depth of
Depth Straight Toedown

0100 050 Thickness

Sta to

Sta to

Sta to

Sta to
:

Sta to

Sta to ..

(Extend table on an added sheet as needed and reference)

6. Is a bedding/filter analysis and design attached? DYes D No

7. Describe the analysisljsed for other kinds of protection used (include copies of the design analysis):

--

Note: Attach engineering analysis to support construction plans.

FEMA Form 81-89G Levee/Floodwall System Analyses Form MT-2 Form 8 Page 4 of 9



7 EMBANKMENT AND FOUNDATION STABILITY

I1. Identify locations and describe the basis for selection of critical location for analysis: __

- 0 Overall height: .Sta ___, height__ ft.

0 Limiting foundation soil strength:
.

Sta __, depth ___ to ___

strength 0= __ degrees, c = __ psf

slope: SS =__ (h) to __ (v)

(Repeat as needed on an added sheet for additional locations)

2. Specify the embankment stability analysis methodology used (e.g., circular are, sliding block, Infinite slope. etc.): __

3. Summary of stability analysis results:

Case Loading Conditions Critical Safety Factor Criteria (Min.)

I End of construction 1.3

II Sudden drawdown 1.0

III Critical flood stage 1.4

IV Steady seepage at flood stage 1.4

VI Earthquake (Case I) 1.0

(Reference: U.S. Army Corpsof Engineers (USACE) EM-111 0-2-1913 Table 6-1)

4. Was a seepage analysis for the embankment performed? DYes 0 No

If Yes. describe methodology used: __

5. Was a seepage analysis for the foundation performed: DYes 0 No

6. Were uplift pressures at the embankment landside toe checked? DYes 0 No

7. Were seepage exit gradients checked for piping potential? DYes DNo

8. The duration of 100-year (base) f1oodhydrograph against the embankment is __ Hours

Note: Attach engineering analysis to support construction plans.

FEMA Form 81-89G Levee/Floodwall System Analyses Form MT-2 Form 8 Page 5 of 9



8 FLOODWALL AND FOUNDATION STABILITY

I1. Describe analysis submittal based on Code:
-o USC (1988) or o Other (specify):

2. Stability analysis submitted provides for:

o Overturning o Sliding; Ifnot, explain: __

3. Loading included in the analyses were:

o Lateral earth @ PA = __ psf; Pp = __ psf

0 Surcharge-Slope @ __, o surface __ psf

o Wind@Pw= __ psf

o Seepage (Uplift); __ o Earthquake@ Peq = ___ %g

0 1OO-year significant wave height ___ ft.

0 100-year significant wave period ___ sec.

4. Summary of Stability Analysis Results: Factors of Safety. Itemize for each range in site layout dimension and loading
condition limitation for each respective reach.

Loading Condition Criteria (Min) Sta To Sta To

Overturn Sliding Overturn Sliding Overturn Sliding

Dead & Wind 1.5 1.5

Dead & Soil 1.5 1.5

Dead, Soil, Flood, & 1.5 1.5
Impact

Dead, Soil, &Seismic. 1.3 1.3

(Ref: FEMA 114 Sept 1986; USACE EM 1110-2-2502)

(Note: Extend table on an added sheet as neededand reference)

5. Foundation bearing strength for each soil type:

Bearing Pressure Sustained Load (pst) Short Tetm Load (pst)
,

Computed design maximum

Maximum allowable

6. Foundation scour protection 0 is, o is not provided. Describe if provided:

--

Note: Attach engineering analysis to support construction plans.

eEMA Form 81-89G Levee/Flooc!wall System Analysis Form MT-2 Form 8 Page 6 of 9



9. SETTLEMENT

1. Has anticipated potential settlement been determined and incorporated into the specified construction elevations to maintain
the established freeboard margin? 0 Yes . 0 No

2. The computed range of settlement is __ ft. to __ ft.

3. Settlement of the levee crest is determined to be primarily from:

o Foundation consolidationo Embankment compressiono Other (describe):

4. Differential settlement of floodwalls

o has 0 has not been accommodated in the structural design and construction.

Note: Attach engineering analysis to support construction plans.

10. INTERIOR DRAINAGE

1. Specify size of each interior watershed

Draining to pressure conduit:

Draining to ponding area:

2. Relationships Established

Ponding elevation vs, storage
Ponding elevation vs. gravity flow
Differential head vs. gravity flow

3. The river flow duration curve is enclosed

DYes 0 No
DYes 0 No
DYes O· No

DYes D No

I: Specify the discharge capacity of the head pressure conduit:

5. Which Flooding Conditions Were Analyzed?

•
•
•
•

Gravity flow (Interior Watershed)
Common storm (River Watershed)
Historical ponding probability
Coastal wave overtopping

DYes 0 No
DYes 0 No
DYes 0 No
DYes ONo

If No, explain why not: __

6. Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the
capacities of pumping and outlet facilities ~o provide the established level of flood protection. 0 Yes ONo

If No, explain why not: __

7. The rate of seepage through the levee system for the 100-year (base) flood is __ cfs

FEMA Form 81-89G

•
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10. INTERIOR DRAINAGE (Cont'd)

la. The: length of levee system used to drive this seepage rate in item 7: __ ft.

ONo9. Will a pumping plant(s) be used for interior drainage? 0 Ves

If Ves, include the number of pumping plants: --
For each pumping plant, list:

Plant #1 Plant #2

The number of pumps

The ponding storage capacity

The maximum pumping rate

The maximum pumping head

The pumping starting elevation

The pumping stopping elevation

Is the discharge facility protected?

Is there a flood warning plan?
.

How much time is available between
warning and flooding?

Will the operations be automatic? OVes 0 No

If the pumps are electric, are there backup power sources? OVes 0 No

(Reference: U.S. Army Corps of Engineers EM~1110-2-3101, 3102, 3103, 3104, and 3105)

Note: Include a copy of supporting documentation of data and analysis. Provide a map showing the flooded area and
maximum pondingelevations for all interior watersheds that result in flooding.

e' 11. OTHER DESIGN CRITERIA

1. The following items have been addressed as stated:

Liquefaction 0 is 0 is nota problem
. Hydrocompaction 0 is 0 is not a problem

Heave differential movement due to soils of high shrink/swell 0 is 0 is not a problem

2. For each of these problems, state the basic facts and corrective action taken:

3. If the levee/f1oodwall is new or enlarged, will the structure adversely impact flood levels and/or flow velocities f100dside of the
structure? 0 Ves 0 No .

Note: Attach supporting documentation

FEMA Form 81-89G.' Levee/Floodwall System Analysis Form MT-2 Form 8 Page 8 of 9



12. OPERATIONAL PLAN AND CRITERIA

1. A~ the planned/installed works in full compliance with NFIP regulations, Section 44 CFR Ch. 11.65.10

DYes D No

2. Does the operation plan incorporate all the provisions for closure devices as required in Section 65.1 O(c)(1), of the NFIP
regulations?

DYes D No

3. Does the operation plan incorporate all the provisions for interior drainage as required in Section 65.10(c)(2), ofthe NFIP
regulations?

DYes D No

If the answer is No toanyofthe above, please explain below.

FEMA Form 81-89G Levee/Floodwall System Analyses Form MT-2 Form 8 Page 9 of 9
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APPENDIX I: FULL-SIZE WORK STUDY MAP
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