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NORTH AGUA FRIA REGION
OFFSITE SE\VER - PHASE 1

MARICOPA COUNTY, ARIZONA

SCOUR ANALYSIS

ADDENDUM NO.1

September 3,2003

The following additions and revisions have been made to the Corte Bella Off-Site Sewer,
Force Main and Lift Station Preliminary Scour Analysis report prepared by Stanley
Consultants, Inc., dated March 2003, in response to review comments 8 through 11 made
by the Flood Control District of Maricopa County in their letter dated July 10, 2003.
Also, please be aware that the title of the report has been changed to North Agua Fria
Region Offsite Sewer - Phase 1 Maricopa County, Arizona.

The additions and revisions consist of the following:

• Stanley Consultants, Inc. response to review comments letter dated August 29,
2003 added immediately following this page.

• Flood Control District review comment letter dated July 10, 2003 added
immediately following the Stanley letter.

• HEC-RAS output for the Deer Valley Drive drainage channel existing conditions
model (DeerValleyDriveChnlRevOO.ptj) added to revised Appendix A.



Dear Ms. Brown:

September 3, 2003

A Stanley Group Company
Engineering, Environmental and Construction Services· Worldwide

2929 EastCamelback Road, Suite 130 • Phoenix, AZ 85016• phone602.912.6500 • fax 602.912.6599
internet: www.stanleygroup.com

North Agua Fria Region Offsite Sewer - Phase 1
(Previously known as Corte Bella Offsite Sewer)
District Permit Request 2003POS9
McMicken Outfall Channel

The safety factor is a measurement of the unknown conditions or circumstances that
apply to the particular situation being assessed, including the methodologies utilized in
the assessment. A safety factor of 1.3 times the estimated scour depth was incorporated
into the overall scour depth at the Agua Fria River crossing. Use of a safety factor for

Comment 9
Please discuss the selection of the safety factor within the text. How was the selection of
1.3 for the safety factor determined? If this is standard, then the calculations must be
revised accordingly.

The pit depth was reduced to account for the 7 feet of long-term degradation that was
estimated from FCD documents that were part of the Agua Fria River Watercourse
Master Plan. The pit depth was reduced from 35.7 feet to 28.7 feet and assumes the
bottom ofthe pit elevation does not change over time. The reduction lowers the midpoint
of the upstream face of the pit, which provides for a more conservative headcut estimate
(see Figure 4 from Scour Analysis).

Comment 8
In Section 4.2.4 ofthe report, why is the pit depth for the headcut calculation reduced?

The Flood Control District (FCD) of Maricopa County has reviewed the Corte Bella Off
Site Sewer, Force Main and Lift Station Preliminary Scour Analysis report dated March
2003 prepared by Stanley Consultants, Inc. (Stanley) for Del Webb Home Construction,
Inc. In FCD's letter dated July 10, 2003 (see attached), Stanley was asked to address the
comments below regarding scour analyses for the proposed Corte Bella off-site sewer
alignment.

Subject:

Ms. Shelby Brown
Right-of-Way Permit Specialist
Flood Control District ofMaricopa County
2801 West Durango Street
Phoenix, Arizona 85009

e
Stanley Consultants INC.
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Ms. Shelby Brown
September 3, 2003
Page 2

the Agua Fria River crossing is appropriate given that the headcutting upstream from a
gravel pit is a complicated process influenced by many factors. The 1.3 safety factor
used by Stanley is the same safety factor used by FCD's consultant in preparing the Agua
Fria River Watercourse Master Plan when calculating general scour depths. A 1.3 factor
was utilized in the City of Tucson's (COT) Standards Manual for Drainage Design and
Floodplain Management - Chapter VI - Erosion and Sedimentation, that was referenced
by FCD's Agua Fria River Watercourse Master Plan consultant. The COT manual uses
the 1.3 factor in their equation for calculating general scour to account for non-uniform
flow distribution.

A safety factor was not incorporated in estimating the overall scour depths for the Deer
Valley Drive Drainage Channel or McMicken Dam Outfall Wash for the following
reasons:

• The methods used to estimate scour depth for the Deer Valley Drive Drainage
Channel and McMicken Darn Outfall Wash differ from the method used for the
Agua Fria River. The methods are considered to be conservative and thus,
already have a safety factor built in.

• The Deer Valley Drive and McMicken Darn channels are man made as opposed
to natural. They both incorporate grade control structures and they both exhibit
relatively stable channel characteristics.

• There are no sand and gravel pits in ether channel as in the Agua Fria River.

Comment 10
Please provide the cross-section data for the HEC-RAS modeling in Appendix A.

The HEC-RAS output for the Deer Valley Drive drainage channel existing conditions
model (DeerValleyDriveChnlRevOO.prj) has been included in a revised Appendix A.

Comment 11
Please note in the text that this area is currently under a study update.

Subsequent to Stanley's submittal of the March 2003 Preliminary Scour Analysis, FCD
has initiated an update of the 1989 Whitman ADMS, which may alter the hydrology and
hydraulics associated with the McMicken Dam Outfall Wash and the Deer Valley Drive
Drainage Channel.

Q:\16392\Drainage\Reports\August 22, 2003 Memo RevOI.doc



If there are any questions concerning the above comments, please call the undersigned at
602-912-6500. Thank you for your time.
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Ms. Shelby Brown
September 3, 2003
Page 3

Sincerely,

STANLEY CONSULTANTS, INC.

&/ ~?y)j'gl/lVt-J?-rJ ./

G. Scott Buchanan, P.E.

end

Q:\ I6392\Drainage\Reports\August 22, 2003 Memo RevOI.doc
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Corte Bella Off-Site Sewer
District Permit Request 2003P059
McMicken Outfall Channel

SUBJECT:

Dear Mr. Brita;

07/10/2003 THU 10:50 (TX/RX NO 5034] 1lJ001

July 10. 2003

Mr. Raul Brita, P.E.
Stanley Consultants
2929 E. Camelback Road, Suite 130
Phoenix, AZ 85016

The Flood Control District of Marlcopa County (District) has reviewed the preliminary plans submitted
for the referenced project. Before final approval can be given, IUId II. right-of-way permit issued, the
following items must be addressed:

I. A map and legal description in recordable format ofthe District's right-of-way is required. (A copy
ofthe District's approved format is enclosed for your convenience.) The legal description shall'
indicate two sectional ties that will indicate the basis of bearings.

2. Backfill ofthe trench shall be compacted to 95% of Standard Proctor Density.
3. Please indicate the limits of the shotcrete removal. In addition, provide a note requiring the perimeter of

the removal to be sawcut,
4. Please provide details indicating how the shotcrete will be replaced.
S. Please note that the finish ofthe replacement sbotcrete must match theexisting.
6. Replacement shotcrete shall be the greater of4" thick or theexisting thickness. In addition, the

shotcrete shalt have a strength of3000psi with WWF reinforcement.
7. Please provide a 2' turndown at the west edgeof thenew shotcrete liner. .
8. In Section 4.2.4. why is the pit depth for the headcut calculation reduced? How was the selection of

1.3 for the factor determined? Ifthis is standard. then the calculations must be revised accordingly.
9. Please discuss the selection of the safety factor within the text
10. Please provide the cross section data for the HEC~RASmodeling in Appendix A.
11. Please note in the text that this area is currently under a study update.

Thank you for the opportunity to review the referenced request. If you have any questions concerning
these comments, please call the undersigned at 602-506-4583.

Sincerely.

~~--
Shelby Brown
Right-of-Way Pennit Specialist
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Corte Bella
Off-Site Sewer, Force Main and Lift Station

Preliminary Scour Analysis
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1.0 INTRODUCTION, PROJECT DESCRIPTION

The scour analyses presented in this report have been prepared by Stanley Consultants,
Inc. (SCI), for Del Webb Home Construction, Inc., regarding the construction of a
combination gravity and force main sewer line and associated lift station. The sewer line
is to serve the Corte Bella and proposed Rio Sierra developments. The developments
consist primarily of single-family units on lots averaging 5,000 to 8,000 square feet.

The sewer line alignment starts at Deer Valley Drive and the 12ih Avenue alignment.
The alignment is contained within the Deer Valley Drive right-of-way, heading east
toward the McMicken Dam Outfall Wash. The alignment crosses the Outfall Wash at the
Deer Valley Drive alignment and turns south to parallel the Outfall Wash along its east
bank for approximately 1,250 feet. The alignment then turns east and continues to the
southeast comer of the Rio Sierra development, where the proposed lift station will be
constructed.

From the lift station, the alignment continues south following the 119th Avenue alignment
to Rose Garden Lane. At Rose Garden Lane, the alignment turns east and continues
across the Agua Fria River, remaining within the road right-of-way limits.
Approximately 1,100 feet east of the Agua Fria River crossing the alignment turns south
and continues for around 1,200 feet before terminating at the Sun City West Reclamation
Facility. Please refer to the Location and Vicinity Maps (Figures 1 and 2, respectively)
on the following pages.

The proposed facilities are located within portions of Section 13, 14, 23 and 24
(Township 4 North and Range 1 West) and Section 19 (Township 4 North and Range 1
East) of the 1978, USGS Calderwood Butte, Ariz., 7.5 minute quadrangle map. The
proposed facilities are shown on Figure 2.

The proposed sewer line is gravity fed from the start of the alignment to the lift station.
The remaining sewer line, from the lift station to the Sun City West Reclamation Facility,
will be constructed as a force main utility.

Potential damage to the utility line due to scour is a concern at three locations along the
proposed alignment: adjacent to the Deer Valley Drive drainage channel, at the
McMicken Dam Outfall Wash crossing and at the Agua Fria River crossing.

The hydrology, hydraulics and scour estimates for the proposed utility line adjacent to the
Deer Valley Drive drainage channel, at the McMicken Dam Outfall Wash crossing and at
the Agua Fria River crossing are discussed in Sections 2.0, 3.0 and 4.0, respectively.
Section 5.0 provides conclusions in the form of estimated scour depths at these locations.

1
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2.0 DEER VALLEY DRIVE DRAINAGE CHANNEL

The proposed gravity sewer line begins at Deer Valley Drive and the 12ih Avenue
alignment, and runs adjacent to the north side of Deer Valley Drive to the McMicken
Dam Outfall Wash. The sewer line will typically be located within the road right-of-way,
between and an existing drainage channel to the north and an existing 18-inch diameter
sewer line to the south. Figure 2 shows the location of the proposed utility alignment.

2.1 Previous Reports
Previous analyses of the Deer Valley Drive drainage channel are included III the
following reports:

1. Wittmann Area Drainage Master Study (ADMS); Prepared by the WLB Group,
Inc. for the Flood Control District ofMaricopa County; March 1989.

2. Sun City West Expansion Area "DMP 92-1" and "Subject Properties" Master
Drainage Report; Prepared by Stanley Consultants, Inc. for Del Webb
Development Company L.P.; July 1993.

3. 90% Plans for the Construction of EI Mirage Road - Beardsley Road to Loop
303; Prepared by Entranco Engineering and Premier Engineering for the
Maricopa County Department ofTransportation; November 2001.

The 1989 Wittmann ADMS provides pre-developed conditions hydrology for the area
contributing to the Deer Valley Drive drainage channel. The hydrologic conditions were
estimated using a HEC-1 computer model. The HEC-1 model is comprised of over 200
sub-basins, with sub-basins 128, 129 and 130 contributing to the drainage channel
(approximately 4.1 square miles). The estimated 100-year, 24-hour peak discharge for
the drainage channel, at the confluence with the McMicken Dam Outfall Wash, is
approximately 1,620 cubic feet per second. The 1989 Wittmann ADMS 1DO-year HEC-1
model (WTM100YR) is provided on the CD-ROM in Appendix D. In addition, the
Wittmann ADMS HEC-1 model sub-basin map is provided in Appendix A.

According to the Sun City West Expansion Area Master Drainage Report, a HEC-1
model was utilized to estimate the developed conditions. The resulting 1DO-year, 2-hour
peak discharge entering the Deer Valley Drive drainage channel at the southeast comer of
the Expansion Property is 1,450 cubic feet per second. The southeast comer of the
Expansion Property is approximately 1 mile west (upstream) of the proposed alignment
starting location. In addition to the Expansion Area hydrology estimate, a HEC-2
hydraulic model was developed for the Deer Valley Drive drainage channel. The
hydraulic model estimated the drainage channel capacity, at bankfull, equal to 1,400
cubic feet per second. Flow velocities at bankfull were on the order of6 feet per second.

The Maricopa County Department of Transportation has plans to realign both EI Mirage
Road and Deer Valley Drive. The proposed realignment of Deer Valley Drive also

4
Q:\ I6392\Drainage\Reports\Scour and Burial Depth, revOI.doc
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entails realignment of the existing drainage channel. Currently, Deer Valley Drive
transitions into El Mirage Road as the alignment turns from east-west to north-south at
the southwest comer of the Deer Valley Drive drainage channel and McMicken Dam
Outfall Wash confluence. The proposed Deer Valley Drive alignment is to tum north,
crossing the drainage channel, and tying into the proposed EI Mirage Road realignment.
Deer Valley Drive is to cross the drainage channel by constructing a triple barrel - 3.0
meter by 1.8 meter (10 feet by 6 feet) concrete box culvert. Premier Engineering has
developed a HEC-RAS hydraulic model (deer5.prj) for the existing drainage channel
realignment and proposed box culvert (provided on the CD-ROM in Appendix D). The
hydraulic model utilized the 1989 Wittmann ADMS 100-year, 24-hour peak discharge of
1,620 cubic feet per second. No adverse effects on the proposed sewer line are
anticipated due to the plans to realign Deer Valley Drive to the north. Plans for the EI
Mirage Road, Deer Valley Drive and drainage channel realignments are provided in
Appendix A.

2.2 Existing Conditions

The existing Deer Valley Drive drainage channel is trapezoidal in cross-section with an
approximate top width of 60 feet, bottom width of 20 feet and depth of 6 feet. The
channel was constructed around 1983 and minor improvements have occurred since that
time. The channel is currently a clean, well-maintained, earthen conveyance. According
to a Stanley Consultants existing conditions HEC-RAS hydraulic backwater analysis
(DeerValleyDriveChnIRevOO.ptj), the channel will overtop the north bank while
conveying the 1989 Wittmann ADMS 100-year, 24-hour peak discharge of 1,620 cubic
feet per second. Overtopping of the north bank occurs at River Station 0.22
(approximately 1,200 feet from the McMicken Dam Outlet Wash confluence), which
would result in shallow, low velocity flows that would eventually re-enter the drainage
channel. Flow velocities for the 100-year, 24-hour peak discharge are on the order of 8
feet per second. Cross-sections and hydraulic data output tables from the HEC-RAS
analysis are provided in Appendix A.

The existing 18-inch diameter sewer line, located between Deer Valley Drive and the
drainage channel, was constructed to serve the Sun City West Expansion development.
The alignment starts at the Expansion Property's southeast comer and runs adjacent to
the drainage channel for approximately 1.4 miles before turning south and paralleling the
El Mirage Road alignment. The existing utility line is offset approximately 10 feet from
the south, top-of-bank of the drainage channel. The pipe was constructed at a 0.16
percent slope and ranges from approximately 2 to 6 feet below the existing channel
flowline elevation. The proposed sewer line will typically be offset approximately 7 feet
to the north of the existing sewer line.

2.3 Scour Estimate

A Level I scour analysis based on the technical guidelines provided by the Arizona
Department of Water Resources (ADWR) State Standard 5-96 was used to estimate the
potential depth of scour along the Deer Valley Drive drainage channel. A Level I scour
analysis provides a conservative estimate of the potential scour depth to consider for
design of structures to be placed near a streambed or along the banks of a channel. The

5
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peak discharge associated with the IDO-year flood (QIOO) is the only necessary
information required for the analysis. The estimated total scour depth (ds) is the
combination of the general degradation (dgs) and long-term degradation (d1ts) , and shall be
no less than 3 feet. The following equations are utilized to estimate dgs and d1ts :

dgs = 0.157(QlOo)0.4 (for straight channel reaches), and

d1ts = 0.02(QIOO)O.6 (applicable with no grade control within the channel
reach).

The 1989 Wittmann ADMS 100-year, 24-hour peak discharge of 1,620 cubic feet per
second was used to calculate dgs and d1ts• The total scour depth, d., for the Deer Valley
Drive drainage channel is estimated to be 5 feet. The Level I scour analysis calculations
are provided in Appendix A.

2.4 Channel Lateral Migration
Potential lateral migration of the Deer Valley Drive drainage channel is dependent on
factors such as channel lining, angle of side slopes and flow velocity. The existing
conveyance is an earthen channel with no protective channel lining. Channel side slopes
are approximately 3.3H to IV. In addition, according to the 100-year existing condition
hydraulic analysis (see Section 2.2), flow velocities in the channel are on the order of 8
feet per second.

According to the Flood Control District of Maricopa County (FCD) Hydraulic Design
Manual (November 1991), Table 5.3, maximum velocities for earthen channels with side
slopes of 4H to IV range from 2.5 to 6.0 feet per second. However, there has been no
evidence of bank erosion or lateral channel migration of the drainage channel over the
past approximate 9 years. In addition, the estimated scour depth for the proposed sewer
line adjacent to the channel is based on the conservative Level I analysis, which will
provide adequate cover protection to the utility line in the event the drainage channel is to
laterally migrate. Lateral migration of the drainage channel is not anticipated to have any
negative impact on the proposed sewer line.

6
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3.0 McMICKEN DAM OUTFALL 'VASH CROSSING

The proposed utility line crosses the McMicken Dam Outfall Wash at the Deer Valley
Drive alignment. The McMicken Dam Outfall Wash serves as conveyance for flows
originating from the McMicken Dam and outfalling into the Agua Fria River. Starting
just north of the Deer Valley Drive alignment and ending just south of Beardsley Road,
the Outfall Wash has an earthen, trapezoidal section. The remaining sections of
conveyance between the McMicken Dam and the Agua Fria River are unimproved desert
wash. Figure 2 shows the location of the proposed utility crossings of the McMicken
Dam Outfall Wash.

3.1 Existing Conditions and Past Studies
In the project vicinity, the McMicken Dam Outfall Wash is a constructed, earthen
channel with a trapezoidal section. The Outfall Wash bottom width is approximately 160
feet and the depth is approximately 5 feet. Channel sideslopes in the vicinity of the
proposed alignment are approximately 3.3H:1V. The longitudinal slope at the crossing
location is approximately 0.5 percent.

The 1989 Wittman ADMS (see Section 2.1) reports the 10-, 50- and 100-year discharges
at the Deer Valley Drive alignment are equal to 2,876, 4,916 and 6,273 cubic feet per
second, respectively. According to an ADMS HEC-2 model (MCWSH.DAT), the
Outfall Wash has sufficient capacity to convey the 100-year discharge without
overtopping the channel banks. The ADMS hydraulic analysis results correlate with the
as-built outfall channel, which was designed to convey a COE estimated standard project
flood (SPF) equal to 14,000 cubic feet per second. The 1989 Wittman ADMS SPF was
estimated to equal 16,443 cubic feet per second.

A Federal Emergency Management Agency (FEMA) 1993 Flood Insurance Study (FIS)
reports the approximate drainage area north of Deer Valley Drive that contributes to the
McMicken Dam Outfall Wash is equal to 320 square miles. In addition, at a location
1,700 feet north of Deer Valley Drive FEMA has estimated the 10-, 50-, and 100-year
discharges, which are equal to 2,835, 4,747 and 6,023 cubic feet per second, respectively.

3.2 Scour Estimate

In order to assess the McMicken Dam Outfall Wash scour potential at the proposed
alignment crossing, the 1989 ADMS HEC-2 model was utilized to estimate the hydraulic
conditions. The HEC-2 model was imported into a HEC-RAS hydraulic model by
Stanley Consultants (McMicDamCnlRevOO.ptj) and is provided in Appendix B.
Although the geometric data used in the hydraulic model is based on topography
generated from aerial photographs flown in November of 19,86, only minor changes to
the Outfall Wash geometry have occurred since that time. Scour calculations are based
on the 1989 Wittman ADMS 10- and 100-year discharges. Geotechnical survey data for
the Outfall Wash was provided by Construction Inspection & Testing Co., and is
provided in Appendix B.

7
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Scour estimates for the Outfall Wash were calculated using equations from the 1984
Bureau of Reclamation technical report entitled Computing Degradation and Local
Scour. Estimates were made for three types of scour - general scour (Dgs), long-term (DI)
and bed-form scour (Dbfs) . The summation of these three forms of scour is the total scour
(Ds) anticipated. The general, long-term and bed-form scour were estimated to be 2.98,
0.84 and 0.64 feet, respectively. The total estimated scour is 4.5 feet. McMicken Dam
Outfall Wash scour calculation and supporting documentation are provided in Appendix
B.

3.3 Lateral Migration Estimate

In order to estimate the potential for the McMicken Dam Outfall Wash to migrate
laterally, a Level II analysis was performed based on the ADWR State Standard 5-96. A
Level II analysis consists of velocity and tractive stress estimates. The hydraulic model
used for estimating the scour potential hydraulic conditions was also utilized for the
lateral migration estimate.

According to the allowable velocity (Va) estimate, the maximum allowable flow velocity
is equal to 6.4 feet per second. The actual mean channel velocity (Vm) is equal to 6.9 feet
per second. According to the tractive stress analysis, the allowable and actual stresses are
0.76 and 0.73 pounds per feet squared, respectively. Although the velocity estimates
indicate that the Outfall Wash banks are not stable, the tractive stress estimates imply
bank stability.

Over the past approximate 20 years, since the Outfall Wash improvements, there does not
appear to be any indication of lateral migration of the channel banks. Due to the historic
plan-form of the channel, and the relatively small differences between allowable and
actual hydraulic conditions affecting bank stability, lateral migration of the Outfall. Wash
is not anticipated in the vicinity of the project. Lateral migration calculations and
supporting documentation is provided in Appendix B.
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4.0 AGUA FRIA RIVER CROSSING

The proposed sewer force main crosses the Agua Fria River within the Rose Garden Lane
right-of-way. Due to the anticipated deep burial depth of the force main at the crossing, a
temporary construction easement will be necessary.

4.1 Existing Conditions and Previous Reports

The Agua Fria River reach from Hatfield Road (approximately 2 miles upstream from
Rose Garden Lane) to the Beardsley Road alignment (approximately 0.5 mile
downstream from Rose Garden Lane) is a braided channel system. Within the reach,
both Hatfield Road and Rose Garden Lane cross the Agua Fria River as at-grade
crossings. The channel appreciably narrows to approximately 1,000 feet at the Rose
Garden Lane crossing. A 2-foot contour topography of the proposed crossing is provided
in Appendix D. This topography is dated 2000 and was done for the Aqua Fria River
Floodplain Delineation and Sediment Transport Study for the Flood Control District of
Maricopa County.

As of the time of this report, extensive open-pit gravel mining operations are taking place
within the reach from Hatfield Road to the Beardsley Road alignment. This mining
activity is located within both the channel and the overbanks and has heavily impacted
the reach. The mining operations are located downstream of Hatfield Road and upstream
and downstream of Rose Garden Lane. Locations of mining operations are shown in
aerial photographs provided in Appendix C. Potential headcutting is of primary concern
due to the proximity of sand and gravel pits downstream from Rose Garden Lane.

According to the 2000 topography, the proposed force main alignment is approximately
700 feet upstream from a large, open-pit gravel mining operation taking place within the
channel. The pit occupies the entire channel and extends downstream, south ofBeardsley
Road. The depth of the pit varies, but some portions have been excavated up to 60 feet.
The existing channel pit has been continuously expanding both horizontally and
vertically since the 2000 topography. Recent low-level, oblique aerial photographs taken
of the pit in November 2002 show progressive mining operations taking place in the
downstream end of the pit. The oblique aerial photographs of the mining progress are
provided on CD-ROM in Appendix D. Historically, headcutting has extended from the
upstream face ofthe pit to the roadway.

In addition, the 2000 topography shows the proposed force main alignment is
approximately 60 feet upstream from a large open-pit located in the west overbank. The
upstream end of the pit (nearest Rose Garden Lane) is approximately 30 feet deep.
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The following two reports, submitted to the Flood Control District of Maricopa County
(FCD), were used to gain an understanding of the Agua Fria River existing conditions
and served as technical support in evaluating the force main crossing:

1. Agua Fria Watercourse Master Plan Lateral Migration Report, JE Fuller
Hydrology and Geomorphology, June 2001;

2. Modeling Sediment Transport in the Agua Fria River, West Consultants, March
2002.

According to the Lateral Migration Report, discharges at the proposed force main
alignment are 1,100 and 35,000 cubic feet per second for the 2- and 100-year storm
events, respectively. The New Waddell Dam, approximately 11 miles upstream from the
proposed force main alignment, controls flows and reduces the flood impact downstream.

In addition, the Lateral Migration Report provides floodway, floodplain and hazard zone
limits for the Agua Fria River. According to these limits the mining operations taking
place in the west overbank, upstream and downstream of Rose Garden Lane, are located
within the severe erosion hazard zone and the lateral migration zone. The mining
operation located immediately downstream of Hatfield Road is located within the current
100-year floodplain as depicted on the Lateral Migration Report exhibit for the subject
reach. The Lateral Migration Report floodway, floodplain and erosion hazard limits are
provided in Appendix C.

Because the mining operations located downstream from Rose Garden Lane pose the
largest threat to the proposed force main, the associated channel and west overbank scour
and headcut for these pits were estimated.

4.2 Channel Mining Operation and Associated Seour and Headeut

In order to determine an adequate burial depth for the proposed force main as it crosses
the Agua Fria River channel, it is necessary to estimate the total scour. The total scour is
comprised ofthree components: long-term degradation, general scour and headcutting.

4.2.1 Long-Term Degradation Estimate

According to the Modeling Sediment Transport report prepared by West Consultants, the
Agua Fria River has experienced approximately 5 feet of channel degradation at Rose
Garden Lane over a 35-year period. This depth of degradation is supported by
topographic data taken between 1965 and 2000. In addition, sediment transport models
have shown that the riverbed will continue to see degradation in the future. Sand and
gravel mining is the main contributor to the degradation of the river system; therefore, it
can be assumed that the riverbed will continue to degrade over the life of the force main
if mining operations continue at their historic rate. Assuming a force main service life of
50 years, it was estimated that the long-term degradation of the Agua Fria River riverbed
would be approximately 7 feet. This estimate is based on linear extrapolation of the
degradation from 1965 to 2000.
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Using a different approach based on the Lateral Migration Report, the reach of river that
includes Rose Garden Lane is expected to degrade at a rate of 0.08 feet per year. This
rate of degradation is based on historic riverbed profile comparisons. Assuming the same
force main service life of 50 years, and the 0.08 feet per year historic degradation rate,
the long-term degradation at the project alignment is 4 feet.

Because long-term degradation estimates tend to vary, the more conservative estimate of
7 feet will be used for that component of the total scour depth at the sewer force main
alignment.

4.2.2 General Scour Estimate
According to West's Modeling Sediment Transport report, the general scour computed by
Yang's equation is less than l-foot for the 100-year flood event in the vicinity of Rose
Garden Lane. The report suggests that Yang's formula provides the best relationship for
modeling sediment transport in the Agua Fria River.

Similarly according to the Lateral Migration Report, general scour was considered
negligible in the river reach containing Rose Garden Lane. The general scour that was
estimated in the Lateral Migration Report used methods outlined in the City of Tucson's
Standards Manual for Drainage Design and Floodplain Management.

Due to the negligible estimates of general scour depth, compared to the possible
headcutting depth (see Section 4.2.3), general scour was not considered when calculating
the total scour depth. In addition, a safety factor of 1.3 is used in calculating the overall
estimated scour depth (see Section 4.2.4), which will further minimize any impact of not
adding the general scour estimate.

4.2.3 Headcutting Estimate
The headcutting upstream of a gravel pit is a complicated process influenced by many
factors such as the sediment load, the depth and volume of the pit, the hydrograph of the
inflow and the channel hydraulics. Boyle Engineering Corporation prepared the "Central
Arizona Water Control Study for Sand and Gravel Mining Guidelines" for the U.S. Army
Corps of Engineers in 1980. In this study, Boyle used a computer model developed by
Simons and Li to analyze the extent of headcutting associated with the gravel pits in a
reach of Salt River. The computer model used the Meyer-Peter, Muller bed load
equation, coupled with an adaptation of Einstein's suspended sediment integration
method. The model yields the maximum headcut depths and distances for pits of IS-ft,
30-ft and SO-ft deep. The results are listed in Table 1, shown on page 13.

Based on the computer model results, Boyle Engineering recommended that any
excavation "be located so that the grade cannot exceed one percent between the midpoint
elevation of the upstream pit face and the nearest point in the sterambed 200 feet
downstream of an existing structure or utility crossing" (see Figure 3 on the following
page), "unless it is shown that the excavations would have no effect on the upstream
structure or utility crossing".
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In addition to the Simons and Li computer model, two other means of estimating the
headcut at a gravel pit involve proprietary computer models - the Cotton and
Ottozwa-Chatupron (1990) model, which utilizes regression equations; and Chang's
Fluvial-12 (1998) model, which utilizes mathematical sediment formulas,

West Consultants estimated the headcut depth using both the Boyle's guidelines and the
regression equations for the sand and gravel pit just downstream from Rose Garden Lane,
assuming an average pit depth of 35.7 feet and a pit volume of 3,375 acre-feet. This
analysis is contained in West's Modeling Sediment Transport report. Based on the
regression equations, the resulting headcut depth at the upstream pit face is equal to 17.9
feet. This depth equals one-half of the average pit depth that coincides with the headcut
depth given by Boyle's Sand and Gravel Guidelines. However, Boyle's Guidelines
yielded a more conservative headcut distance of 5,425 feet when compared to the 565
feet by West's regression equations.

Although there are different techniques and models utilized to calculate the headcut
length and depth, the Boyle Engineering Guidelines for sand and gravel mining
operations produces the most conservative estimate. In addition, other approaches, such
as utilizing the computer program Fluvial-12, would require a more complete
understanding of the sediment data and the potential future mining operation activities.
For the above reasons the Boyle Engineering Guidelines (Figure 3) were used to estimate
the headcutting at the sewer force main alignment. Based on the Guidelines, the headcut
depth at the Rose Garden Lane force main crossing is equal to 7 feet.
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Table 1. Computer Modeled Headcut Depths and DistancesBased on Boyle Sand and Gravel Mining
Guidelines

----STREAN1BED

FLOW

GRiW[L PiT

Figure 3. Limits ofExcavation Downstream from a Hydraulic Structure
as Recommended in Boyle Sand and Gravel Guidelines

Depth of
Headcut at Pit Bed Slope

Maximum
Boundary Associated with

Depth ofPit Volume ofPit
Headcut Distance

Associated with Maximum
(ft) (ac-ft)

(ft)
Maximum Headcut
Headcut Distance
Distance (ft)

(ft)
15 900 940 9 0.0121
30 1,800 1,300 11 0.0105
50 3,000 2,500 20 0.0100
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Headcut estimates for the channel pit are reliant on the existing conditions, such as pit
depth and distance from proposed alignment. Because of the uncertainty of future mining
operations, it is possible that the existing conditions used in this assessment may change.
If changes occur in the future, the headcut estimates for the channel pit located
immediately downstream from Rose Garden Lane provided in this report may change as
well.

Existing conditions used in the headcutting estimate of the channel pit located
immediately downstream ofRose Garden Lane are as follows:

1. It is assumed that the average channel pit depth is 35.7 feet. This was the depth
reported in the West Consultants' Sediment Transport Report for the subject pit.
Although it is not certain how West Consultants calculated this depth, based on
the 2000 topography it appears to be a reasonable average depth for the upstream
region of the pit. However, portions of the upstream region of the pit are not as
deep due to the tiered mining operation taking place. Depths in the upstream
region of the pit range from approximately 10 to 60 feet below the predominant
channel grade.

2. It is estimated that the distance from the upstream face of the channel pit to the
Rose Garden Lane force main crossing is approximately 700 feet. Although
portions of the upstream face of the pit are as close as 500 feet to the right-of-way
boundary, the depth of the pit in these areas is approximately 10 feet. Utilizing
the Boyle Engineering Guidelines, a distance of 700 feet in conjunction with an
average pit depth of 35.7 feet produces a more conservative headcut estimate
when compared with a distance of 500 feet and pit depth of 10 feet.

4.2.4 Total Scour Depth Estimate for In-Channel Mining Operations
The estimated total scour depth for the Agua Fria River channel is based on the following
three components: long-term degradation, general scour and headcutting. As mentioned
above in Section 4.2.3, the average channel pit depth is estimated to be 35.7 feet;
however, accounting for the 7 feet of long-term degradation (Section 4.2.1), the pit depth
is reduced to 28.7 feet for the headcut estimation. This reduced depth assumes that the
bottom of the pit does not change in elevation. With the reduced pit depth, the estimated
total scour depth resulting from long-term degradation and headcutting at the Rose
Garden Lane force main crossing is equal to 14.4 feet (see Figure 4). Due to the
uncertainty of mining activities and associated hydraulics, a safety factor of 1.3 times the
estimated scour depth is recommended. The overall estimated scour depth is then equal
to 19 feet. As mentioned in Section 4.2.2, the general scour component of the total scour
was considered negligible.
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Figure 4. Combined Long-Term Degradation and Headcutting.
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4.3.1 Soil Failure Due to Saturation
Assuming the saturated upstream face of the overbank pit is to fail due to instability of
the soils, the angle of repose can be used to estimate a stable slope. According to the
West Consultants' Agua Fria River Sediment Transport Study, the existing sediment has
an approximate D75 of 10 millimeters, which yields an angle of repose of approximately
30 degrees. Given the angle of repose, the potential failure upstream of the pit is
approximately 26 feet (See Figure 5).

4.3 West Overbank Mining Operation and Associated Upstream Face Failure
Because this pit is located within the west overbank, it will not experience much flow
thru. However, during larger flood events, it is possible that overflow from the main
channel may still enter the pit. Flows in the main channel may also enter the overbank pit
by eroding or overtopping the remaining bank between the main channel and the pit. It is
anticipated that if the upstream face of the pit were to fail, the failure would be a result of
soil saturation and/or headcut induced scour. Due to the location of the overbank pit and
lack of flow-thru, long-term degradation is not an applicable form of scour. The
overbank pit is shown on the 2000 topography provided in Appendix D.
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Figure 5. Overbank Potential Scour Due to Soil Failure.

4.3.2 Headcut Estimation

Given the existing conditions of the overbank pit, simple failure of the pit's north bank
(Section 4.3.1) does not appear to be a threat. However, if significant flow were to enter
the pit, the cover material protecting the sewer force main could be lost due to
headcutting. According to the Lateral Migration Report for the Agua Fria Watercourse
Master Plan, the overbank pit is located in the severe erosion hazard zone as well as the
lateral migration zone. If the main channel of the Agua Fria River migrates to the west
overbank where the pit is currently situated, the potential erosion from headcutting will
increase. As discussed in Section 4.2.3, the Boyle Engineering Guidelines were used to
estimate the headcutting at the sewer force main alignment.

Due to the uncertainty of future mining operations in the vicinity of Rose Garden Lane,
the headcut estimate associated with the west overbank pit was based on the most recent
available topography and known existing conditions. The west overbank pit located
downstream of the proposed alignment was surveyed by West Consultants in 2000 and
the associated topography is provided in Appendix D.

Similar to the channel pit, the existing overbank pit has been continuously expanding
both horizontally and vertically since the West Consultants' survey. Headcut estimations
for the overbank pit are reliant on the existing conditions, such as pit depth and distance
from proposed alignment. Because of the uncertainty of future mining operations, it is
possible that the existing conditions used in this assessment may change. If changes
occur in the future, the headcut estimation of the west overbank pit immediately
downstream from Rose Garden Lane provided in this report may also change.

Based on the 2000 topography, the average west overbank depth is approximately 30
feet. The distance from the upstream face of the west overbank pit to the proposed
alignment is approximately 60 feet. These existing conditions yield a loss of cover
material approximately 12.4 feet deep at the force main alignment (Figure 6). In
addition, due to the uncertainty of mining activities and associated hydraulics, a safety
factor of 1.3 times the estimated scour depth is recommended. The overall estimated
scour depth is then equal to 16 feet.
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Figure 6. Overbank Potential ScourDue to Headcutting.
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5.0 ESTIMATED SCOUR DEPTH CONCLUSIONS

A safety factor was not used for determining the utility burial depth for the McMicken
Dam Outfall Wash. A factor of safety is not necessary for this crossing for the following
reasons:

A safety factor was not used for determining the utility burial depth adjacent to the Deer
Valley Drive drainage channel due to the fact a Level I scour analysis was used to
estimate the scour potential. A Level I analysis estimates a scour depth sufficient to use
without a factor of safety.

Estimated scour depths associated with the Deer Valley Drive drainage channel,
McMicken Dam Outfall Wash crossing and Agua Fria River crossing are discussed in
Sections 2.0, 3.0 and 4.0, respectively. In addition, a safety factor of 1.3 times the
estimated scour depth is recommended in order to determine the overall scour depth at
the Agua Fria River crossing. The watercourse and estimated scour depth are provided
in Table 2.

D th dB ·ID thdSE .T hI 2 Wa e . atercourse, stimate cour ept an una em

Watercourse
Estimated Scour Depth

(feet)
Deer Valley Drive Drainage 5.0

Channel

McMicken Dam Outfall Wash 4.5

Agua Fria River Channel 19

Agua Fria River West
16

Overbank

• The Outfall Wash in the vicinity of the proposed utility crossing has been
improved from a desert wash to an earthen trapezoidal channel, which is straight,
uniform and well maintained;

• From field reconnaissance there appears to be a greater potential for armoring
when compared to other watercourses in the vicinity;

• A concrete grade control structure exists approximately 3,200 feet downstream
from the proposed utility crossing; and

• There does not appear to be any historic evidence of large scour events in the
vicinity of the project.
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2. Standard DtJtalls rlJ(e to too MAG Uniform StandlJfd SPtJC/fTcatfons and DtJIalls
(U"trfc EdftlonJ Dated 1999 (or Pub/lc Work6 ConstrucIfOll urJsss noted CftltJrwISIJ.

3.M I1XI.sffng uffltty IIms shawn on too plans IJrtJ from iN"lI"bllJ uffllty
rl!JCOf'ds. TooContractor shl!/1 verffy fOO actuallocat1on btJforestartIng
a!IIstructfon. Too Contractor shl!IJIXJfIIact 'BJUIJ StaklJ·. 263-1/00. prIor
to begInning oonstrucIlon.

4. UtfJnT,,", InttJl'ftJrfng ....lth constructfon shall flo rtJStJf or rlJlooated by the
uffltty CJOITII'iJfTI 0fJflC8T1ltJd unless nated a!htInlffSIJ.

5. DI,sposalof alf ....ilm materfa/. broktlfl concraftJ. tJfc. wfffflo too
responsIblllfy of the alllfractor. subject to too ltfJ(XrN1JI of thtJ Englnoer.

6.M statfOM and callad dfstancesItJft and rIght me to too
a!IIstructfon CtJnItJI'llna unless rdod CffltJrwfSIJ.

7.)JftrtIM. bushtJs IJnd f_ fnslde the ~xl.sffng·rfght-of-lIft1Y ....hlch fnttJl'ftJre
....1t1I aJnstructIon. ",Ill flo rtJmUitJd by UCIX1T' forau urJlJM nated athtJrwlse.

8.)Jf fJiNod turnwfs shiJ/1 hi1rtJ too SlJI1!lJ iJSP/IIJ/t and /l(m roqulrtJtnents lJS
the adj«tJnt roadway.

9. TooContractor shiJlIobtaIn alt the f1IJOIJ&Si1rY pertnlts from JocaI gr1fernmtJl1fs
for IrllI'"k ....lt1IIn thtJIr jurlstilctfon.

10. TooContrilCfor shtJlIverffy IJItbMch mark tJltf'latfon.s btJforlJ using them
for cmstructlon. BJ,J's fn utlltty poIlJS ars partlcullJry .susa:pffble
to damage.

11.)J1 mIJIl boxas fnttJrftJrfng wlt1l constructfon .shallflo rtJIoca1od by thl!
CaJtractora.s toprUffde unlnJerrup/tJd mall StJIYICtJ. ThI.s f6 a oon-pay fttJm.

12.)JI MW plPtJ shIJIf flo Class 1I1RGRCP unless a!htInlflsoncttJd.

EL MIRAGE ROAD STA 4+400.000 TO STA 8+160.069 X 62.484A/ (AVE. R/W WIDTH) =234.944 SM

DEER VALLEY DRIVE STA 1+040.000 TO STA 1+513.377 X Zl.432JJ (AVE. R/W WIDTH) =14.632 SM

TOTAL=2·'9.516 SM

249.516 SA//IO.000=24.96 HA
24.96 HA X 2AlJ=61.68 ACRES

MAG STANDARDS
NUMBER DESCRIPTION

120-2 SURVEY MONUA/EIff. TYPE 0 & E
201 THICKENED PAV£A/EIff EDGE. TtPE B

ADOT STANDARDS
NUMBER DESCRIPTION

C-I5.80 CATCH BASIN
C-13.25 CMP END SECTION
B-02.30 TRIPLE BARREL BOX CULVERT
B-04.IO BOX CULVERT OIffLET WINGS
B-04.30 BOX CULVERT INLET WINGS
B-IJ.I2 HEADWALLS 1220 mm - 2130 mm PIPES
B-IJ.J4 MULTIPIPE HEADWALLS

T Tangentl.IJng/tI
T Townshfp
TBM TtJITIPOf'ary Bench /Jark
Te Top of Curb
TeE Temporary Constructfon Easement
Trans TransnTon .
TrRk•••••••• Tri1sh Rac1t
TS Tri1fflc SfgnafPole
Typ TyplDlJf

U5W US West CanirJJnlcaffaw

VC VtJrffcaf eurv"
VCp• . .. .. .. . VltrlfTtJd Cft1Y pfpe
VG ValfeyGuthJr

lIf/ lIflth
lIf/O lIfftt1cut
WU WattJr UBIer
WV WattJr Va/vtJ
WWF Welded WfrlJ FabrIc

• StandlJfd dlctfonary abbrtJVlat!OM rd Included.

Rebar••••••• ReInforclng 84r
RtJlnf....... RtJlnforcod(fngJ
ReJoc••••••••RtJlOC8ftJ
Rem R8ITltNtI
RBI .RBlalrifngJ
RGRCp RubbtJrGaskl1t ReJnforcod

Concrs~ pfPtJ
RR RallrolJd
Rt .Rfght
R/W RIght of Wt1Y

S Slope
Sell Sc1ltJdule
SCS SoII Conservatfon Saoy/CtJ
SD Storm DrlJfn
SE Slope EasemtJllt
SIJC SBCfIon
S/J Squar~ UBIer
SG SubgrlJd~

Shldr••••••• SlIaJfdtJl'
Shr ShrfnklJgtJ
SlIt Sr-t
SLD Sti1t1J Land IJepartm.nt
Sk SktM
SU StJ/ect /Jaterfal
SptJC!J Spsclffcatfaw
SRp .sartR!'«JrProject
55 Si1n11ary St1r¥tJI'
Sta Sf<ttlon
Struc StrucllJraf
SUbdlv SubdMslon
Super••••••• Supereltf'latfon
SlIf SWtJIl
S/W SIdewalk
SWG SDutmNest Gas Corp:ratfOll

LS Lump Sum
U LlJft

MAG Uar/cc:pa AssocIatfon
of GiNernmtJl1fs

Uatf /Jaterfaf
MCIX1T' Uar/cc:pa CoontyDepartment

of TransportatIon
UCFCD......Uarlcc:pa Coonty Flood

ControlDlstrfct
MH••••••••••/JanhoJ~
Uln .ufnlf1lJm
/Jod lIodlfy
/Jon l/anJ1r11J171

·NC....... ••• Normaf Crawn
Npl ••••••••• Non-pay fttJm
NpDES......NatfonaJ PoIfutantDlschargtJ

ElfmlnaffonSystem
NTS Nri to ScIJ1e

OC On CIJfTfer
00 Qltslds DlamtI1er

1" PlNtJtIIBnt (SurfactJEltNatlonJ
Pod PodestlJ1
PC PoInt of ClJrvaturlJ
Pee PoI"; of COITfXIlJnd CurvaturlJ
Pee Portfand CmItJnt Cont:rlJtlJ
PGL ProfTfe GrlJde Un/!
PI Pol"; of IntersectIon
POC PoInton CUrvs

. PUT" , ••PoInton TIJI'IgtJri
1"1" f'awtJr Pole
pRC PoIntof Rtf'lerlSlJ OJrvaturlJ
prlll•••••••••prlllltnlfllJTY
Proj........ ProjtJCf
Prep•• . . .. .. Prcpo.sed
pRVC....... .PoIntof RfNtJI'SIJ

VtJrtfcal CurvaturlJ
PT PoInt of Taf1!JlJllCY
PVC PoInt of Vtrffcat OJrvature
PVC PoIy VTnyf Chlorfds
PVI PoInt of VtJrtfcaf InJerscctlon
Pvmt plNtJtIIBnt
PVT.... . . ..•PoI"; of Vtrffcaf TangtJnC"f

C fAHtntfty of DrIJIMgtJ Runoffatr......... fAHtrlfr

R RiJdlu6
R Range
RCp Relnforcod ConcrB/rJ pfPtJ
RCpA .RtJlnforcod ConcrB/rJ pfPtJ Arch
Rdwy••••••••RoadwIJY
RPM........ RaIsed PlNtJtIIBnt /JlJfkers

MgIs PoInt -c. TrlJlJ or HtJdgtJ Uf)tJ ~

EkJnch UlJfk ... PlJlm TrtJIJ ~

New SUrlt1Y Uoruff1M7f e DtJcIduros TrtJIJ 0
Uder per UtJftr % Arfd TrtJIJ '*CtJnter Una II: ConIfer TrBIJ ~

FfO/ll Una If. SagulJro CaetlJs t
UOfIJJDIJ/If Una It Ufsa CaetlJs ~

Proptrfy Una or plaftJ If. ChoIla Cactus ()

StJCffon Una t Prlclrfy Pear Cactus ~

Exfst UlJn/IoIs @ earrtJI CaetlJs n

ExIst US Uall Box f' ExIst SIgn (I PostJ ~

Exist utfl Va/vtJ • Exfst SIgn (2 Posts) ~

ExIst utfl UtJter " Ground SurfactJ .~~-

ExIst Gas RtJgUIator :0: New Blt Pvmt(S8cllonJ •ExIst PrMtJr or ""-::-
New StJIect UlJftJrflJlfSectfonJ F::.1

Joint USIJ Pols New AS: IS«:ffonJ 0' ..
Exfst SfetJf PrMtJr Pols .. Rfprap IPfan) mm
ExIst GuyWlrtJ l- N_ Blt Prmt (Plan) II±]
Exfst StrtJtJf Ught ...•.·l:::

N_ Cone Pvrnt (Plan) •exIst utfl Pod c Rl!/ITItNs Pvml(Plan) mrs
ExIst Stand pfPtJ 0

SP N_ Cone (SectfonJ G0
.a .•

ExIst FIr/! Hydrant FH N_ UIJIaI (S«:ffonJ ~
ExIst StrtJtJf Sign -I- exIst Groond ElrNatfon
Exfst Trilf Confcab ""

at RfghtR/W 7\Rt

ExIst Trilf Pull Box c ExIst Groond ElrNatfon
at WtR/W 7\U

ExIst Traf SlgMI Pol/! .:.
• Symbol.s labtJlod on plans rd fncludtJd.

Exfst S/<¥JtJ DIrection >-- TrilffTc SlgMI and Strlplng Symbol.s ar/!
on Sht.s XX and XX of too pllJns.

SYMBOLS"

ABBREVIATIONS"

HOPE HIgh CJtJn.stty Po/ytJthy/lna
Hdwf Headwall
HH Hand HoIlJ
HW HIgh WattJr

ID InsfdlJ DfamtI1er
1m If'NIJrl
Irr lrrlgatfon

L l.IJng/tI of ClJrvIJ
LC LDng ClIord
UI.... Unaar UtJter

CSp........ CorrugaftJd SfetJf pfPtJ
CSpA••••••• Corrugated SfetJf pIPtJ Arch
eTB........ ConcraftJ TrMftJd 84se
CU CUbfc UlJters

DA Dra/nagtJ ArtJi1
DE Dra/naglJ EaS8lTllYlf
DIJf DlJfI«:ffon
Oet CitJfall
011" Ductfls Iron pIPtJ
Drn DrlJlrilJf}lJJ
D/W Drf'mNt1Y
Dtvg Dr;tWfng

E ElcctrldttyJIJ........... ExttJrnal
ECR End Curb Raturn
EFS End Fulf Super
EI ElrNatlon
Emb EmbanklTllJlTf
Ep EdgtJ of PiNfIITII1I'fI
Esmt E/JSlJITIt1ITf
be..••...•. ExCitVatfon
Exist.. . .... ExlsfffngJ
Exp Jt• . .... ExpiJMlon JoInt

F/C FactJ of Curb
FCDUC Flood ContrciDIstrict

of /Jarfcc:pa CWnty
FF FlnI.shtJd Floor (EltJVaffonJ
FH FlrtJ Hydrant
Fnd FaJnd
Frwy Froowt1Y

G Gutttr (FIO/IIllna ElrNatfonJ
ga G"lJf}IJ
GB GrlJdsBreak
GU...... ••• •Gas UdrJr
Gnd Groond
Gp GuypcilJ
Gr GrlJds
GR•••••••••• Guardrail
GV Gas Valve

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

-TV-- --TV--

-T-- --T--

-G-Z'G HP 1TrPf;)-G-

--Z,'SD ITYPfJ---

---a'ss ITYPf;J--

-, ,--
-c c--

-, 0 c---

----t----

~o aaaaaua

-,-sow (TYPfJ-W-

ExIst RdwyCone Items

ExIst Edge of Prml

Exfst R/W Una

Properly Una

RlJlfrOiJd TrlJCks

Tep of Cut

Tm of SI<¥JtJ

TflJM Cut to FffI

ExIst 8Mb Wlrs FIJI'ICI!

Exist ChdlnUnk & Gvta

ExIst BlocIt WIJII & GIJtrI

ExIst Wood Fenm

ExIst GwrdrlJlI

ExlstWIJftJr Una

ExIst Sdnrtary St:trer Una

Exist BurltJd EJr!1Cfrlc Um

ExIst EJ«:frlc l>.x:t84nk

ExIst Gas UIltJ

ExIst Irrlg6ffon Una

ExIst SllJrm DrlJln Una

Exist Burled .Cabls TV Una

ExIst Burled TtJlt1phontJ Una

Exist FlbtJr OptIc TtJI Una

New plPtJ

Ufnor Wash

AASHTO.....Amerfcan Asscclatlon
of SfaftJ HIt;JmNt1Y IJnd
Transporlatfon orflclals

AS AggregaftJ BaSIJ
AC••• . . .. .. . AsphaltIc ConcrB/rJ
ACFC .AsphaIt Concr"t/! Frfctlon CWrSIJ
ACI AmerIcan CNlcrlJftllnstltute
ACP AsbosfDs CumtJnt PIPtJ
ACSC .Asphalt ConcrI1ttl

SurfiJOlJ CWrStJ
AOOT....... .ArIzona Dapartment

of Transportation
Ahd AhtJi1d
A1SC AtMrfcan In.stftutaof

SftJdConstruction
APS........ Arfzona Fublfc SNYICtJ Cotrpany
AR......... AxIs of Rrdatlon
AR-AC...... Asphaft RubbtJr Asphaft concrB/rJ
A$(Jh•••••••• A.SphaJt
ASrM.. .. .. . AtMrfcan SccItJty for

TtJSf1ng l/attJrllJls
AWS AmtJrlcan WtJldfng SocJlJfy

B/C .BacIrof Curb
BC• . . .. ..... Brass Cap
BCR Bogln Curb Rdurn
BCT•• . ... ..•Breakawt1Y Cab/~ TertnlMl
Bdy 8aUJdary
BiN &NtJI(tJdJ
BFS .i3tJgfn Full Super
Bft B/tIJmlnous
BIr 84cIr
BIrfI 84cIrf111
BLJJ Bureau of Land UaMgelTllJflf
BU EkJnch /Jark
Br BrfdgtJ

C&G OJrb and GuthJr
CAf' CorrugaftJd )Jumlrom pfpe
CAf'A....... CorrugaftJd )Jumlrom

pfpe Arch
CB catch BasIn
CBC ConcrIJttI Box CuIvtJrt
CU OJblc MtJftr
CG came Guard
Clp CastIron pfpe
Clpp Cast-In-P1iJCt1 pfPtJ
Clr CftJi1r(aflCtl}
CLD ConcrIJftl UIltJd Ditch
C/Jp CorrugattJd I/tJ1aI pfpe
CO CltJi1n QIt
Cone ConcrIJftl
Conn ConnccffonCCnst....... Constructfon
Cont ConfftxJaJS
Cor Cormr
Corr• .. .... . Corr«:ffon IVplto VCJ
Cr Crawn

W
-J
i;:
Z
~
Ul
W0'-- . -L -.l....:..-.:J
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Z
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W
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o
-Ja.

w....
<Io

t:Sl
t:Sl

'".........
t:Sl.....

I

I
I

I

I
I

I
I

I
I
I

I

I

I
I

I

I
I

I ·. .



o
o
111
+
co

DAfEOy

41 +500

Loop 303 Cst

Sectlon 10

BY DATE

r
I

~

l:ll
~I
en I-

~I
I

t
I

R(VISIDH

DESIGNED RAH 11/0\
DRAWN MG 11/01

CHECKED FST 1\/01

• EN T ~.~.~.~.,?
SHEET OF

I 2
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PROJECT NO. 68995
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GEOMETRIC I·RrG~o~·ISTATEI PROJECT NO.I~~~:TldH~1~~1 REcORD DRAWING

I 9 I AZ. I 68995 I 12 I 88 I

0.042 m/m

Superelevation

115.241m

Tangent

229.478m

.- Curve Data
Oef Iect ion L·~e·'::n~)a-;t7h~-,---:=-------:---lRadius

1000.DOOm

TABLE

05715.211

05689.261

05714.732

Easting

DATA

295852.40

295964.702

296057.042

NorthingDistanceBearing

4+193.428

4+400.000

4+308.673

Station

PI

PC

Point

POC/POB

Curve No.RoadwayI
I

I

I
I
I

I

I

EI Mirage

Deer Vall ey

CD

PT

PC

PI

PT

PC
PI

PT

POE
POB
PC

PI

PT

POE

5+593.202

5+886.853

6+113.556

6+62.9.019

6+924.294

7+151.648

8+160.069

1+000.000
1+066.151

1+295.859

1+472..709

1+573.317

NO"08'05"W

N66"2.3'18"W

589"50'Ol"E

1.193.2.02m

515.463m

66.151m

2.96(Jl9.947

297250.2.40

297543.590

297661.508

297867.969

297986.237

2982.81.512

2992.89.930

297494.4fJl

297494.215

297493.549

2.97704.026

2.97796.266

05714.940

05712.187

05711.496

05442.42.9

04970.12.1

04699.565

04700.363

04702..469

04705.967

04722.10

05001.825

05093.831

05134.152

450. DOOm

450. DOOm

350. DOOm

66"15' 13"

66"32.'36"

520. 354m

52.2..62.9m

229.559m

I

293. 651m

295.2.76m

229.709m

0.060 m/m

0.060 m/m

0.056 m/m

I
I
I
I
I
I
I
I
I
I
I
I

CONTROL DATA TABLE
Point No. Station Offset Northing Easting Elevation Section Corner Description

111 4+ 2.55.132. 199.685m Lt 295911.704 05515.651 367.105 T4N. R1W. 52.3 5E Corner 13mm (1/2.") Rebar

112 5+705.646 635.04m Rt 2.9752.0.001 06313.026 372..352 T4N. R1W. 52.4 N 1/4 Corner 76mm (3")AP5 Brass Capped PIpe

113 6+906.709 1.014.960m Lt 29752.5.092 03895.063 385.939 T4N. RIW. 514 5W Corner 19mm (3/4 ") Rebar

114 6+685.52.5 432.674m. Lt 297522.164 04698.311 384.895 T4N. R1W. 514 5 1/4 Corner 25mm (I") Iron PIpe WIth Nall

115 4+253.032 601.804m Rt 2.95911.490 0630.142 360.370 T4N. R1W. 524 5 1/4 Corner 13mm (1/2. ")Rebar

116 8+001.690 805.135m Rt 2.99129.757 055CJl.794 392..974 T4N. R1W. 513 NW Corner 76mm (3") AlumInum Capped Pfpe

119 8+001.690 Om 2.99131.551 04702.661 393.964 T4N. R1W. 514 N 1/4 Corner 16mm (5/8 ") Iron Rod

120 4+2.70.606 1,024.567m Lt 295925.237 04690.734 375.876 T4N, R1W, 523 5 1/4 Corner 64mm (2-1/2")McDotBrass Cap Flush

12.1 7+198.123 803.3OOm Lt 298330./58 03897.192 114.567 T4N, RIW, 514 W 1/4 Corner 13mm (1/2") Rebar

200 4+404.692 250.847m Lt 296061.143 05464.137 376.570 T4N, R1W, 523 - Iron Rod (TBM)

201 4+556.876 250.52.5m Lt 2962.13.328 05464.101 317.199 T4N. R1W. 523 - Iron Rod (TBM)

202 4+709.264 250.646m U 296365.715 05463.618 377.532 T4N, R1W. 523 - Iron Rod (TBM)

z 203 4+861.656 251.248m Lt 296518.105 05462.661 377.394 T4N. RIW, 523 - Iron Rod (TBM)
8

204 5+012.615 269.356m Lt 296669.021 05444.198 379.262 T4N. RIW, 523 - Iron Rod (TBM)N.. I!\

s 205 5+165.349 2.74.1oom U 29682.1.743 05439.094 380.052 T4N. RIW, 523 - Iron Rod (TBM) J7..

'" &
~

206 5+30.296 262.354m Lt 296gT3.718 05450.483 380.635 T4N, RlW, 52J - Iron Rod (TBM) NO. REVISION
., DATE

'"cr MARICOPA COUNTYcr
207 5+469.318 2.50.456m Lt 297125.767 05462.023 381.161 T4N, RIW. 523 - Iron Rod (TBM)<D DEPARTMENT OF TRANSPORTATIONic

/ 05472.526 Iron Rod (TBM)<n 208 5+652.974 237.726m Lt 297277.789 381.813 T4N, RlW, 523 - ENGINEERING DIVISION
z
<t

209 5+933.730 19T.154m U 297423.204 05445.620 382.480 T4N, R1W, 523 Iron Rod (TBM) EL MIRAGE ROAD..J -
11.
/

49.12.1m Rt 04749.764 T4N, RIW, 514 Iron Rod (TBM) BEARDSLEY ROAD TO LOOP 303
'" 2.10 7+254.987 298384.718 387.770 -cr PROJECT NO, 68995cr

48.164m Rt Iron Rod (TBM)<D 2.11 7+400.256 298529.989 04749.199 388.761 T4N, R1W. 514 -
io BY DATE
/
<D 2.12 7+548.450 49.972m Rt 298678.186 04748.408 389.848 T4N, R1W, 514 - Iron Rod (TBW DESIGNED IRAH 11/01
<D 90%;:

7+699.187 48.246m Rt 298828.919 04750.089 392.198 T4N, R1W. 514 Iron Rod (TBM) DRAWN MG 1110\
cr 2.13 - PRELIMINARY::: CHECKED FST 11/01

214 7+849.498 45.426m Rt 298gT9.237 04747.675 393.030 T4N. R1W, 514 - Iron Rod (TBM) NOT FOR
to CONSTRUCTION e ·N T ~.~.~.~.•~..J
i;:

.:z
SHEET OF~9 GEOMETRIC DATA & CONTROL SHEET'<n 2'" 2

0 ..... -
TRACS NO.
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IFR'&~cfN' STATEl PROJECT NO. IS~~~TI STH~1~~ I RECORD DRAWING

I 9 AZ. I 68995 I 5 I 88 I

I vertes O.Om to 2.283m

Proposed R/W

\
Deer Valley DrIve

Cstfl.
I

VarIes 13.716m to 25.908m I vertes 13.716m to 25.908m

Proposed R/W

V vertes O.Om to 2.283m

VarIes
0.6m to

1.2m

VIEW A
Guardrail. Type B

Sta 1+05.680 to st» 1+253.143. Lt

I I
I I
I I
I I

~

27--

VarIes
0.6m to

1.2m

VIEW B
Guardra". Type 8

Sfa 1+09.03 to Sta 1+265.398. fit

76mm AC (]9mm)
Surfaced Shoulder

1.5m 2.1m

5.1m

3.6m

I

I
I

I3.6m

VarIes-

5.1m

TYPICAL SECTION
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CORTE BELLA
OFF-SITE SEWER, FORCE MAIN AND LIFT STATION

PRELIMINARY SCOUR ANALYSIS

SCI #16392

APPENDIX A

HEC-RAS Cross-Sections and Hydraulic Data Output Table
for the Deer Valley Drive Drainage Channel

(DeerValleyDriveChnIRevOO.pIj)



HEC-RAS Plan: exst100yr River' DeerValleyDrChan Reach: Lower Profile' PF 1

-Reach River S18 o Total Min Ch EI W.S . EJev • Crit W.S . E,G. Elev E.G. Slope Vel Chnl Flow Area Top Width · ~ .Froude # Chi

(cfs ) (ft) (ft) (ft) . (ft) (Mt) (ftls ) - (sq ft) ., (ft)

Lower 0.44 1620.00 1252.28 1257.72 1257.64 1259.48 _ 0.004655 10.64 152.22 41.22 0.98

Lower- .36 1620.00 1250.79 1256.51 1257.74 0.003081 8.90 182.12 47.72 0.80

Lower .30 1620.00 1249.87 1255.92 1256.84 0.002151 7.68 210.95 52.90 0.68

Lower .22 1620.00 1249.49 1255.07 1255.93 0.002085 7.43 220.38 67.67 0.67

Lower .15 1620.00 1247.94 1254.30 1253.07 1255.17 0.001990 7.49 216.35 53.76 0.65

Lower - .06 1620.00 1247.29 1252.00 1252.00 1253.67 0.004997 10.37 156.20 47.23 1.00

Lower 0 1620.00 1246.22 1251.07 1250.35 1251.81 0.002601 6.94 233.59 80.71 0.72

c::: ('~. "t-~ I c.. " "",,:.?

b e ::.~ /" t.\ L L f'. ' \ : .) ~ \ \1 i.~ c.. ~ I'J L.

\)2 RYAiL{; r \)~ \yc=- HtVL , R.Evo



Deer Valley Drive Drainage Channel
Cross-Sections
SCI #16392

River Station 0.44 River Station 0.36 River Station 0.30
Station Elevat ion Desc. Station Elevation Desc . Station Elevation Desc.
960.6 1262.13 960.7 1260.72 962.1 1257.54
970.6 1262.01 TB 969.7 1261.81 TB 971.1 1258.42 TB
992.6 1252.3 TOE 991.7 1250.93 TOE 991.1 1249.87 TOE
1000 1252.29 FL 1000 1250.86 FL 1000 1249.95 FL

1007.4 1252.28 TOE 1008.3 1250.79 TOE 1008.9 1250.02 TOE
1026.4 1259.6 TB 1032.3 1257.72 TB 1031.9 1256.5 TB
1037.4 1260.38 1037.3 1258.27 1039.9 1257.1

River Station 0.22 River Station 0.15 River Station 0.06
Station Elevation Desc. Station Elevation Desc. Station Elevation Desc.
960.6 1254.83 950.1 1259.47 943 .1 1260.26
971.6 1254.85 TB 961.1 1259.81 TB 954.1 1260.34 TB
989.6 1249.5 TOE 990.1 1248.87 TOE 989 .1 1247.66 TOE
1000 1249.5 FL 1000 1248.41 FL 1000 1247.48 FL

1010.4 1249.49 TOE 1009.9 1247.94 TOE 1010.9 1247.29 TOE
1028.4 1255.1 1 TB 1028.9 1254.27 TB 1024.9 1252.19 TB
1034.8 1255.9 1035.9 1254.61 1032.9 1253.01

River Station 0.00
Station Elevation Desc.
974.8 1252.44 TB
991.8 1246.33 TOE
1000 1246.28 FL

1008.2 1246.22 TOE
1069.2 1252 TB
1096.2 1253

Sections from drawing filename Q:\16392\Schalk\AutoCADlProposed 7' offset from existing sewer.dwg

Q:\ 16392\Schalk\HEC-RAS\Deer Valley Channel
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Deer Val l ey Dr Drai nage Channel HEC- RAS

HEC- RAS ve r si on 3.0 . 1 Ma r 2001
u .s . Army co rp of Engineers

Hydrologic Engineeri ng Center
609 second St reet , Sui te D

Davis, California 95616-4687
(916) 756- 1104

x X XXXXXX XXX)( XXX)( XX XXX)(

X X X X X X X X X X
X X X X X X X X X
XXX)(}()()( XXX)( X XXX XXX)( XXXXXX XXX)(

X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXX)( X X X X XXXXX

PROJECT DATA
pro~ect Title : Deer va l l ey Dr i ve Channel , RevOO
ProJect File : DeervalleyD r i veChnlRe vOO.prj
Ru n Date and Time: 12/ 23/ 2002 1 :58 :02 PM

pro ject i n Englis h units

pro ject Description :
SCI #16392
Pleasant val l ey country cl ub
Sewer Li ne Ad jacent to Deer va lley
Dri ve Channel (south side)

Existi ng geomet ry based on SCI Survey ,
drawi ng
Q:\16392\Schal k\AutoCAD\proposed 7' offset f rom existing se wer .d wg

Flow
based on 1989 Wi t t mann ADMS 100-yr HEC-1 mode l , I D #C130, Q = 1620cf s .
HEC- 1
cal led "WTM100VR"

Channel outfalls (Sta 0 .00) int o Agua Fria Ri ve r nea r El
Mirage Road al ignment .

PLAN DATA

Plan Title : Existing, SCI Survey , 1989 ADMS 100VR
Plan File q :\16392\Dra inage\HEC-RAS\Dee rval leyDri vechnlRevOO . pO l

Geometry Title : Deer val ley Channel Existing, SCI s urvey
Geometry Fi le q:\16392\Drainage\HEC-RAS\Deerva lleyDrivechnlRevOO.gOl

Fl ow Ti tle
Flow File

1989 Wi t t mann ADMS , HEC-1 ID #C130
q :\16392\Drainage\HEC-RAs\DeervalleyDrivechnlRevOO . fOl

Plan Summary I nformation :
Number of : Cross Sections

cul verts
Bridges

7
o
o

Muli t pl e Openings
I nline wei rs

o
o

Computational Informat ion
Wat er s urface ca lculation t ol e rance 0 .003

page 1



Critical depth ca lculaton t ol e rance
Maxi mum numbe r of int erati ons
Maxi mum di ffere nce t ol erance
Flow t ol erance f act or

Deer Val l ey Dr Drai nage Channel HEC-RAS
0 .00 3
20
0 .1
0 .001

Computat ion Options
Critical depth computed only where necessary
conve yance Cal culation Method: At breaks in n val ues only
Fr i cti on slope Method: Avera~e Conveya nce
computat ional Flow Regime : Subc r1tical Flow

FLOW DATA

Flo w Ti t le : 1989 Wittmann ADMS, HEC-1 ID #C130
Flow File q : \ 16392\D rainage\HEC-RAS\Dee rval leyD r i veChnl RevOO.fOl

Flo w Data (c fs)

River Reach
Deer val l ey Dri vLower
DeervalleyDrchanLower

Boundary Condit ions

RS
0 . 44
0 .4 4

PF 1
1620
1620

Ri ver Reach Profi 1e Upst ream Downst ream

DeervalleyDrChanLower

GEOMETRY DATA

PF 1 Normal S = . 0026

Geometry Ti t l e: Deer vall ey Channel Exist ing , SCI Sur vey
Geometry Fi l e q : \ 16392\ Drai nage\ HEC- RAS\ Dee rv al l eyDr i veChnl RevOO.g01

CROSS SECTION
REACH: Lower

RIVER : Dee rvall eyDrchan
RS : 0 .44

I NPUT
Descr iption : Rive r Station 0 .44
Station Elevation Data num= 7

Sta Ele v Sta Ele v Sta Elev
960.61262 .13 970 .6 1262.01 992 .6 1252 . 3

1026 .4 1259.6 1037. 4 1260 . 38

Manni ng' s n valu es nurn: 3
Sta n val Sta n val Sta n val

960 .6 .03 970 .6 .022 1026.4 . 03

Sta Elev Sta Ele v
1000 1252 .29 1007.4 1252.28

Bank Sta : Lef t
970 .6

CROSS SECTION
REACH : Lower

Ri ght
1026 . 4

Lengths : Left Channel
422 422

RIVER: DeervalleyD rc han
RS : . 36

Right
422

coeff Contr .
.1

Expan .
. 3

I NPUT
Descript ion : River Stat ion 0 .36
Station Elevation Data num=

Sta Elev Sta Elev
960 .7 1260. 72 969 .7 1261.81

1032 .3 1257 . 72 1037 .3 1258 .2 7

7
Sta Ele v

991. 7 1250 .93
Sta Ele v

1000 1250. 86
Sta El ev

1008 .3 1250.79

Page 2



Manning's n values
Sta n val Sta

960 .7 .03 969 .7

nUIl1=
n val

.022

3
Sta

1032.3

Deer valley Dr Drainage Channel HEC-RAS

n val
. 03

Bank Sta: Left Right
969 .7 1032 .3

CROSS SECTION
REACH : Lower

Lengths : Left Channel Right
317 317 317

RIVER: DeerValleyDrChan
RS: .30

coeff Contr.
.1

Expan.
.3

INPUT
Description: River Station 0.30
Station Elevation Data nUIl1=

Sta Elev Sta Elev
962.1 1257.54 971.1 1258 .42

1031.9 1256 .5 1039 .9 1257 .1

7
Sta Elev

991.1 1249.87
Sta Elev

1000 1249 .95
Sta Elev

1008 .9 1250.02

Manning 's n Values
Sta n val Sta

962.1 .03 971 .1

nurn=
n val

. 022

3
Sta

1031.9
n val

.03

Bank Sta : Left Right
971.1 1031. 9

CROSS SECTION
REACH: Lower

Lengths : Left Channel
422 422

RIVER : DeerValleyDrChan
RS: .22

Right
422

Coeff Contr .
.1

Expan .
. 3

INPUT
Description : River Station 0 .22
Station Elevation Data nurn= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
960.6 1254.83 971.6 1254.85 989.6 1249.5 1000 1249.5 1010.4 1249.49

1028 .4 1255.11 1034 .8 1255.9

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

960 .6 .03 971.6 .022 1028.4 .03

Bank Sta : Left Right Lengths: Left Channel Ri~ht Coeff Contr . Expan .
971.6 102 .4 370 370 70 . 1 . 3

CROSS SECTION RIVER: DeervalleyDrchan
REACH : Lower RS: . 15

INPUT
Description : River Station 0 .15
Station Elevation Data nurn=

Sta Elev Sta Ele v
950 .1 1259.47 961.1 1259.81

1028 .9 1254 .27 1035.9 1254 .61

7
Sta Elev

990 .1 1248 .87
Sta Elev

1000 1248 .41
Sta Elev

1009.9 1247.94

Manni ng ' s n Values
Sta n val Sta

950.1 .03 961 .1

nurn=
n val

.022

3
Sta

1028.9
n val

.03

Bank Sta : Left
961.1

CROSS SECTION
REACH: Lower

Right
1028.9

Lengths: Left Channel
475 475

RIVER: DeervalleyDrChan
RS: .06

Right
475

coeff Contr.
.1

Expan .
. 3

INPUT
Description: River Station 0.06
Station Elevation Data nurn=

Sta Elev Sta Elev
7
Sta Elev Sta Elev Sta

Page 3
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943 .1 1260 .26 954 .1 1260 .34
1024 .9 1252 .19 1032. 9 1253 .01

Deer valley Dr Drainage Channel HEC-RAS
989 .1 1247. 66 1000 1247 .48 1010.9 1247.29

Manning 's n Values
Sta n Val Sta

943 .1 .03 954 . 1

num=
n va l

.022

3
Sta

1024 .9
n va l

.03

Bank Sta : Left Right
954 .1 1024 .9

CROSS SECTION
REACH : Lower

Lengths : Lef t Channe l Right
317 317 317

RIVER: Deer valleyD rchan
RS : 0

coeff Contr.
. 1

Expan.
. 3

INPUT
Description : Rive r Station 0 .00
Station Elevation Data num=

Sta Elev Sta Ele v
974 .8 1252 .4 4 991 .8 1246 .33

1096.2 1253

6
Sta Elev

1000 1246 .28
Sta Elev

1008 .2 1246 .22
Sta

1069 .2
Elev
1252

Mannin g' s n Values
Sta n val Sta

974 .8 .03 974 .8

num=
n val

. 022

3
Sta

1069 .2
n val

. 03

Bank Sta : Left
974.8

Right
1069 .2

Lengths : Left Channe l
o 0

Right
o

coeff Contr .
.1

Expan .
. 3

SUMMARY OF MANN ING' S N VAL UES

Rive r :Dee rva lleyDrcha n

Reach Ri ve r Sta . n1 n2 n3

Lower 0 .4 4 . 03 .022 . 03
Lower . 36 . 03 .022 . 03
Lower .30 . 03 .022 . 03
Lower . 22 . 03 .022 . 03
Lower .15 . 03 .022 . 03
Lower .06 . 03 .022 .03
Lower 0 . 03 . 022 .03

SUMMARY OF REACH LE NGTHS

River : DeervalleyDrChan

Reach Rive r Sta . Lef t Channe l Right

Lower 0 . 44 422 422 422
Lower .36 317 317 317
Lower .30 422 422 422
Lower .22 370 370 370
Lower . 15 475 475 475
Lower . 06 317 317 317
Lower 0 0 0 0

SUMMARY OF CONTRACTION AN D EXPANSION COEF FICIENTS
River : DeervalleyD rCha n

Page 4



Deer valley Dr Drainage Channel HEC-RAS

Reach River Sta. Contr. Expan .

Lower 0 .44 . 1 .3
Lower . 36 .1 . 3
Lower .30 .1 .3
Lower . 22 .1 . 3
Lower .15 . 1 . 3
Lower . 06 . 1 . 3
Lower 0 . 1 . 3

Profi 1e output Table - Standard Table 1

Reach River Sta Q Tot al Min en El W.S . Elev Crit W. S. E.G. Elev E.G. Slope ve l Chnl Flow Area Top Wi dt h
Froude # chl

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

Lower 0 .44 1620.00 1252 .28 1257 .72 1257 .64 1259.48 0.004655 10.64 152.22 41.22
0.98

Lower .36 1620.00 1250 .79 1256.51 1257 .74 0.003081 8 .90 182.12 47.72
0.80

Lower . 30 1620.00 1249.87 1255.92 1256.84 0 .002151 7.68 210.95 52.90
0.68

Lower .22 1620.00 1249.49 1255.07 1255 .93 0.002085 7.43 220.38 67 .67
0.67

Lower . 15 1620.00 1247.94 1254.30 1253.07 1255 .17 0 .001990 7.49 216.35 53.76
0.65

Lower . 06 1620 .00 1247.29 1252.00 1252.00 1253 .67 0.004997 10.37 156 .20 47.23
1.00

Lower 0 1620.00 1246.22 1251.07 1250.35 1251. 81 0.002601 6.94 233.59 80.71
0 .72

Page 5



Deer Valley Drive Channel, RevOO Plan: Existing . SCI sorvev, 1989 AOMS l 00 YR Deer Valley Drive Channel. RevOO Ptan E;o;ist ing , SCI Survey, 1969 AOMS 100YR
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Dee- Valley Drive Channel, RevOO Pian 8.iSl lng . SCI StJrvey. 1989 ADMS 100YR Deer Valle y Drrve Cha~, R.I'!'JOO Ran: Exist ing, SCI Survey. 1009 ADtAS 1QOYR
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CORTE BELLA
OFF-SITE SEWER, FORCE MAIN AND LIFT STATION

PRELIMINARY SCOUR ANALYSIS

SCI #16392

APPENDIX A

Deer Valley Drive Drainage Channel Level I Scour Analysis
Calculations and Supporting Documentation
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Procedure

General

Three levels of procedures for estimation of channel degradation depth are described in the
following paragraphs. The first level of analysis provides an initial estimate of the potential
scour depth to consider for design of structures to be placed near a streambed or along the
banks of a channel. This first level of analysis is recommended only for channel reaches that
are expected to be in general balance with the surrounding system - i.e. no major disturbances
(dams, bridges, encroachments, etc.. ) are evident in the site vicinity - and where the desire is
to establish a "safe" scour depth to allow for the concentration of flows that can naturally
occur within channels composed of erodible material. The Level IT procedures provided are
methods for demonstrating the site specific limits to erosion potential, involving computations
which require local hydraulic information and sediment size distributions, or historical
evidence of channel performance. The third level of procedures outlined willprovide more
definitive determination of channel stability in the reaches under study. This level of analysis
is recommended in areas where local flow characteristics are complex, where the channel has
been redirected or otherwise modified by acts of man, or where the safety of local paralleling
or crossing structures is of high concern.

Level I

This level of analysis requires the following information:

Peak dischanle associated with the lOO-year flood (QlOO)' May be estimated using
simplified methodologies such as ADWR State Standard #2 (SS 2-96), USGS
regression equations, or other appropriate local or more detailed methods .

The total scour depth , d., is the combination of general degradation and long term degradation
and can be computed as follows :

where:
d, = Total scour depth, in feet
~ - General degradation. in feet
dlts - Long term degradation, in feet

General degradation can be computed as follows :

dgs = O.157(QlOo)o.4 for straight channel reaches.

and

dgs = O.219(QlOo)o.4 for channel reaches with curvature .
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The second equation will gIve me worst-case scour for channel curvature. and is not
recommended unless significant curvature is evident along the channel reach.

Long term degradation can be computed as follows:

This equation for long term degradation should only be used when no downstream controls
exist within the channel system.

The total scour depth, ds • should be applied to the lowest point in the local cross section for
determination of the elevation to which scour will occur. .

For Level I, the minimum total scour depth, cis. shall be 3 feet.

Level II

The Level II approaches presented below may be used to demonstrate the ability of the
existing channel system to resist degradation, and to justify a lesser burial requirement than
that computed usingthe Level I equations.

ErodibilitY evaluation

Three procedures for determination of the erodibility of local channel material under
computed hydraulic conditions are presented in the ADWR's State Standard for Lateral
Migration Setback Allowance for Riverine Floodplains in Arizona. These procedures
are: (1) the allowable velocity approach; (2) the tractive stress approach; and, (3) the
tractive power approach. One or more of these procedures can be used to demonstrate
the adequacy of the material of which the channel is composed to resist the erosive
action of the flow under 100 year flow conditions.

AnnQri02 potemial evaluation.

An evaluation of relative channel stability can be made by evaluating incipient motion
parameters and determining armoring potential. The definition of incipient motion is
based on the critical or threshold condition where hydrodynamic forces acting on a
grain of sediment have reached a value that, if increased even slightly, will move the
grain. Under critical conditions, or at the point of incipient motion, the hydrodynamic
forces acting on the grain are just balanced by the resisting forces of the particle. For
given hydrodynamic forces, or equivalently for a given discharge, incipient motion
conditions will exist for a single .particle size. Particles smaller than this will be
transported downstream and particles equal to or larger than this will remain in place .

SSA 5-96 CDE-3 September 1996





CORTE BELLA
OFF-SITE SEWER, FORCE MAIN AND LIFT STATION

PRELIMINARY SCOUR ANALYSIS

SCI #16392

APPENDIXB

1989 Wittmann ADMS HEC-2 Model Imported Into HEC-RAS
(McMicDamCnIRevOO)
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McMicDam

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: McMicken Dam canal, HEC-2, RevOO
proJect File : McMicDamcnlRevOO.prj
Run Date and Time: 3/14/2003 9:19:20 AM

project in English units

project Description:
HEC-2 FLOODPLAIN AND FLOODWAY ANALYSIS - WITTMANN ADMS
100-YEAR STORM EVENT
(NO ENCROACHMENT)
MCMICKEN DAM OUTLET WASH

The imported HEC-2 model (used
to generate this HEC-RAS model) was given to stanley, from the FCD. The
original HEC-2 file name is MCWSH.DAT.

standard project Flood (SPF) from
wittmann ADMS results is equal to 16,443 cfs and is used in HEC-RAS plan and
steady Flow Data called "wittmann ADMS Flow Data, 3-10-98".

PLAN DATA

plan Title: Imported plan 01
plan File q:\16392\Schal k\HEC-RAS\McMicDamCnl RevOO. pOl

computational Information
Water surface calculation tolerance = 0.003
critical depth calculaton tolerance = 0.003

page 1

Imported Geom 01
q:\16392\schalk\HEC-RAS\McMicDamcnlRevOO.g01

Imported Flow 01
q:\16392\Schal k\HEC-RAS\McMicDamcnl RevOO.f01

I
I
I
I
I
I
I
I

Geometry Title:
Geometry File :

Flow Title
Flow File

plan summary Information:
Number of: Cross sections

culverts
Bridges

55
o
o

Mulitple openings
In li ne wei rs

o
o
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Maximum number of interations 20
Maximum difference tolerance 0.1
Flow tolerance factor = 0.001

I computation options
Critical depth computed only where necessary
conveyance Calculation Method: At breaks in n values only
Friction Slo~e Method: Average conve,ance

I
computationa Flow Regime: subcntical F ow

Encroachment Data
Equal conveyance = True
Left offset = 0
Right offset 0

I River = RIVER-1 Reach = Reach-1
RS profile Method value1 value2
0 PF 2 4 1
0.107 PF 2 4 1

I 0.159 PF 2 4 1
0.238 PF 2 4 1
0.35 PF 2 4 1
0.437 PF 2 4 1
0.527 PF 2 4 1

I 0.579 PF 2 4 1
0.647 PF 2 4 1
0.746 PF 2 4 1
0.833 PF 2 4 1
0.946 PF 2 4 1

I 1.058 PF 2 4 1
1.169 PF 2 4 1
1.191 PF 2 4 1
1.213 PF 2 4 1
1.251 PF 2 4 1
1.286 PF 2 4 1

I 1.307 PF 2 4 1
1.381 PF 2 4 1- ' 1.479 PF 2 4 1
1.593 PF 2 4 1

I 1. 708 PF 2 4 1
1. 788 PF 2 4 1
1.858 PF 2 4 1
1.949 PF 2 4 1
2.034 PF 2 1 4970 5150

I
2.118 PF 2 1 4945 5145
2.208 PF 2 1 4835 5050
2.31 PF 2 1 4850 5050
2.395 PF 2 1 4880 5100
2.486 PF 2 1 4900 5085

I
2.588 PF 2 1 4895 5105
2.691 PF 2 1 4975 5165
2.774 PF 2 1 4950 5130
2.867 PF 2 1 4920 5160
2.937 PF 2 1 4860 5190

I'
3.011 PF 2 1 4930 5280
3.14 PF 2 1 4870 5235
3.247 PF 2 1 4900 5200
3.354 PF 2 1 4830 5140
3.465 PF 2 1 4750 5070

I
3.563 PF 2 1 4700 5040
3.656 PF 2 1 4650 5100
3.737 PF 2 1 4750 5100
3.816 PF 2 1 4720 5100
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3.879 PF 2 1 4850 5150
3.945 PF 2 1 4850 5090
4.015 PF 2 1 4957 5099

I,
4.053 PF 2 1 4950 5197
4.148 PF 2 1 4953 5370
4.254 PF 2 1 4960 5303
4.36 PF 2 1 4866 5234
4.457 PF 2 1 4795 5185
4.554 PF 2 1 4890 5162

I River = RIVER-1 Reach = Reach-1
RS profile Method value1 value2
0 PF 3 0 0 0
0.107 PF 3 0 0 0

I 0.159 PF 3 0 0 0
0.238 PF 3 0 0 0
0.35 PF 3 0 0 0
0.437 PF 3 0 0 0

I
0.527 PF 3 0 0 0
0.579 PF 3 0 0 0
0.647 PF 3 0 0 0
0.746 PF 3 0 0 0
0.833 PF 3 0 0 0
0.946 PF 3 0 0 0

I 1.058 PF 3 0 0 0
1.169 PF 3 0 0 0
1.191 PF 3 0 0 0
1.213 PF 3 0 0 0
1.251 PF 3 0 0 0

I 1.286 PF 3 0 0 0
1.307 PF 3 0 0 0
1.381 PF 3 0 0 0
1.479 PF 3 0 0 0
1. 593 PF 3 0 0 0

I I 1.708 PF 3 0 0 0
1.788 PF 3 0 0 0
1.858 PF 3 0 0 0
1.949 PF 3 0 0 0
2.034 PF 3 0 0 0

I
2.118 PF 3 0 0 0
2.208 PF 3 0 0 0
2.31 PF 3 0 0 0
2.395 PF 3 0 0 0
2.486 PF 3 0 0 0

I
2.588 PF 3 0 0 0
2.691 PF 3 0 0 0
2.774 PF 3 0 0 0
2.867 PF 3 0 0 0
2.937 PF 3 0 0 0

I
3.011 PF 3 0 0 0
3.14 PF 3 0 0 0
3.247 PF 3 0 0 0
3.354 PF 3 0 0 0
3.465 PF 3 0 0 0

I
3.563 PF 3 0 0 0
3.656 PF 3 0 0 0
3.737 PF 3 0 0 0
3.816 PF 3 0 0 0
3.879 PF 3 0 0 0

I
3.945 PF 3 0 0 0
4.015 PF 3 0 0 0
4.053 PF 3 0 0 0
4.148 PF 3 0 0 0
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4.254 PF 3 0 0 0
4.36 PF 3 0 0 0
4.457 PF 3 0 0 0

I
4.554 PF 3 0 0 0

River = RIVER-1 Reach = Reach-1
RS profile Method value1 value2
0 PF 4 0 0 0
0.107 PF 4 0 0 0

I 0.159 PF 4 0 0 0
0.238 PF 4 0 0 0
0.35 PF 4 0 0 0
0.437 PF 4 0 0 0
0.527 PF 4 0 0 0

I 0.579 PF 4 0 0 0
0.647 PF 4 0 0 0
0.746 PF 4 0 0 0
0.833 PF 4 0 0 0
0.946 PF 4 0 0 0

I 1.058 PF 4 0 0 0
1.169 PF 4 0 0 0
1.191 PF 4 0 0 0
1.213 PF 4 0 0 0
1.251 PF 4 0 0 0

I 1.286 PF 4 0 0 0
1.307 PF 4 0 0 0
1.381 PF 4 0 0 0
1.479 PF 4 0 0 0
1.593 PF 4 0 0 0

I 1.708 PF 4 0 0 0
1. 788 PF 4 0 0 0
1.858 PF 4 0 0 0
1.949 PF 4 0 0 0
2.034 PF 4 0 0 0

I
2.118 PF 4 0 0 0
2.208 PF 4 0 0 0
2.31 PF 4 0 0 0
2.395 PF 4 0 0 0
2.486 PF 4 0 0 0

I
2.588 PF 4 0 0 0
2.691 PF 4 0 0 0
2.774 PF 4 0 0 0
2.867 PF 4 0 0 0
2.937 PF 4 0 0 0

I
3.011 PF 4 0 0 0
3.14 PF 4 0 0 0
3.247 PF 4 0 0 0
3.354 PF 4 0 0 0
3.465 PF 4 0 0 0

I
3.563 PF 4 0 0 0
3.656 PF 4 0 0 0
3.737 PF 4 0 0 0
3.816 PF 4 0 0 0
3.879 PF 4 0 0 0

I
3.945 PF 4 0 0 0
4.015 PF 4 0 0 0
4.053 PF 4 0 0 0
4.148 PF 4 0 0 0
4.254 PF 4 0 0 0

I
4.36 PF 4 0 0 0
4.457 PF 4 0 0 0
4.554 PF 4 0 0 0
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FLOW DATA

Flow Title: Imported Flow 01
Flow File q:\16392\Schalk\HEC-RAS\McMicDamcnlRevOO.f01

Flow Data Ccfs)

I
I
I
I
I
I
I
I

River Reach RS
PF 3 PF 4
RIVER-1 Reach-1 4.554
4279 2613
RIVER-1 Reach-1 3.945
4747 2835
RIVER-1 Reach-1 2.118
4916 2876
RIVER-1 Reach-1 0.946
5085 2917

Boundary conditions

River Reach profile
Downstream

RIVER-1 Reach-1 PF 1
Normal S = .00276

RIVER-1 Reach-1 PF 2
Known WS = 1176.98

RIVER-l Reach-1 PF 3
Known WS 1176
RIVER-1 Reach-1 PF 4
Known WS 1175

PF 1

5087

6023

6273

6522

PF 2

5087

6023

6273

6522

upstream

I
GEOMETRY DATA

Geometry Title: Imported Geom 01
Geometry File: q:\16392\schalk\HEC-RAS\McMicDamcnlRevOO.g01

I
CROSS SECTION
REACH: Reach-1

RIVER: RIVER-1
RS: 4.554

I
I
I
I
I
I
I

INPUT
Description:
station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
3963 1316 4387 1314 4575 1312 4890 1310 5000 1305.8
5029 1306 5071 1308 5131 1310 5162 1320

Manning's n values num= 3
Sta n val Sta n val Sta n val

3963 .08 4890 .035 5162 .035
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McMicDarn
Bank Sta: Left Ri~ht Lengths: Left channel Right coeff Contr. Expan.

4890 5 62 460 510 535 .1 . 3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 4.457

INPUT
Description:
station Elevation Data nurn= 10

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
3708 1316 3933 1314 4522 1312 4795 1310 4980 1308
5000 1305.5 5021 1306 5085 1308 5119 1310 5185 1320

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

3708 .08 4795 .035 5185 .035

Bank Sta: Left Ri~ht Lengths: Left Channel Right coeff Contr. Expan.
4795 5 85 490 515 525 .1 . 3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 4.36

INPUT
Description:
Station Elevation Data nurn= 10

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
3740 1316 4080 1314 4450 1312 4866 1310 4977 1308
5000 1305 5028 1306 5076 1308 5200 1310 5234 1319.5

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

3740 .08 4866 .035 5234 .035

Bank Sta: Left Ri~ht Lengths: Left Channel Ri~ht coeff Contr. Expan.
4866 5 34 550 560 60 .1 . 3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 4.254

INPUT
Description:
station Elevation Data nurn= 11

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4150 1316 4455 1314 4775 1314 4960 1312 4990 1306
5000 1304.8 5040 1306 5070 1308 5085 1310 5275 1312
5303 1319

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

4150 .08 4960 .035 5303 .035

Bank Sta: Left Ri~ht Lengths: Left Channel Ri~ht coeff Contr. Expan.
4960 5 03 560 560 60 .1 . 3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 4.148

INPUT
Description:
Station Elevation Data nurn= 10

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4221 1316 4315 1314 4705 1312 4953 1310 4980 1306
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5000 1304.5 5050 1306 5080 1306 5350 1310 5370 1319

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

I 4221 .08 4953 .035 5370 .035

Bank Sta: Left Ri~ht Lengths: Left channel Ri~ht coeff contr , Expan.
4953 5 70 500 500 00 .1 .3

I CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 4.053

INPUT

I
Description:
Station Elevation Data nurn= 12

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4408 1316 4630 1314 4950 1312 5000 1303.5 5015 1304
5052 1306 5081 1308 5116 1312 5197 1312 5209 1314
5282 1316 5334 1318

I Manning's n values nurn= 3
Sta n val Sta n val Sta n val

4408 .08 4950 .035 5197 .035

I
Bank Sta: Left Riiht Lengths: Left channel Ritt coeff contr. Expan.

4950 5 97 250 200 35 .1 .3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 4.015

I INPUT
Description:
station Elevation Data nurn= 12

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

I
4432 1316 4649 1315.5 4957 1314 4970 1312 5000 1303
5033 1304 5065 1306 5080 1308 5099 1312 5288 1314
5370 1316 5443 1318

Manning's n values nurn= 3

I
Sta n val Sta n val Sta n val

4432 .08 4957 .035 5099 .035

Bank Sta: Left Right Lengths: Left Channel Ri~ht coeff Contr. Expan.
4957 5099 560 370 60 .1 .3

I CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 3.945

INPUT

I
Description:
station Elevation Data nurn= 24

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4232 1317 4300 1316 4340 1314 4387 1312 4603 1310
4790 1308 4798 1308 4830 1308 4854 1308 4883 1308

I
4930 1309 4970 1308 5000 1302 5020 1304 5060 1306
5079 1308 5090 1310 5160 1312 5200 1312 5285 1311
5350 1312 5390 1314 5440 1316 5495 1318

Manning's n values nurn= 3

I
Sta n val Sta n val sta n val

4232 .08 4970 .035 5090 .035

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
page 7
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4970 5090 520 350 280 .1 .3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 3.879

I INPUT
Description:
Station Elevation Data num= 24

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

I 3430 1318 3520 1316 3550 1316 3791 1316 4019 1314
4104 1312 4330 1310 4485 1309 4622 1310 . 4762 1311
4858 1310 4909 1308 4960 1306 5000 1299 5011 1302
5029 1302 5061 1304 5100 1306 5222 1308 5251 1310

I
5279 1312 5314 1314 5423 1316 5548 1318

Manning's n values num= 3
Sta n val Sta n val Sta n val

3430 .07 4960 .05 5100 .07

I Bank Sta: Left Ri1ht Lengths: Left Channel Ri~ht Coeff Contr. Expan.
4960 5 00 380 330 60 .1 .3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 3.816

I INPUT
Oeser; ptri on:
Station Elevation Data num= 18

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

I
3921 1314 4017 1312 4091 1310 4207 1308 4546 1306
4765 1307 4921 1306 495C 1306 4970 1304 5000 1296.5
5035 1304 5200 1306 5241 1308 5289 1310 5320 1312
5370 1314 5429 1316 5504 1317

I
Manning's n values num= 3

Sta n val Sta n val Sta n val
3921 .07 4970 .05 5035 .07

Bank Sta: Left Right Lengths: Left channel Right coeff Contr. Expan.

I
4970 5 35 470 420 400 .1 .3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 3.737

I
INPUT
Description:
station Elevation Data num= 19

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
3980 1310 4121 1308 4240 1306 4466 1304 4608 1303.5

I
4736 1304 4820 1304.5 4890 1304 4970 1302 5000 1294.5
5020 1302 5047 1302 5185 1304 5203 1306 5265 1308
5327 1308 5393 1310 5543 1312 5651 1314.5

Manning's n values num= 3

I
Sta n val sta n val Sta n val

3980 .07 4970 .05 5020 .07

Bank Sta: Left Right Lengths: Left Channel Ri~ht coeff Contr. Expan.
4970 5 20 460 425 90 .1 .3

I CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 3.656
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INPUT
Description:
station Elevation Data num= 16

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

I 4109 1309 4225 1308 4368 1306 4417 1304 4480 1302
4942 1300 4970 1298 5000 1292 5020 1300 5060 1300
5100 1300 5203 1302 5291 1304 5331 1306 5416 1308
5648 1310

I Manning's n values num= 3
Sta n val Sta n val sta n val

4109 .07 4942 .05 5020 .07

Bank Sta: Left Right Lengths: Left Channel Ritt coeff contr , Expan.

I 4942 5 20 490 490 90 .1 .3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 3.563

I
INPUT
Description:
station Elevation Data num= 19

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4110 1308 4206 1306 4327 1302 4404 1300 4550 1298

I
4740 1298 4820 1300 4873 1301. 5 4930 1300 4960 1298
4975 1292 5000 1290.5 5018 1296 5080 1298 5230 1300
5300 1302 5405 1304 5457 1304 5530 1305

Manning's n values num= 3

I
Sta n val Sta n val Sta n val

4110 .07 4960 .05 501R .07

Bank SU: Left Right Lengths: Left channel Ri~ht coeff Contr. Expan.
4960 5 18 460 520 40 .1 .3

I CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 3.465

INPUT

I
Description:
station Elevation Data num= 18

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4059 1303 4084 1302 4163 1300 4315 1298 4476 1296
4590 1296.5 4653 1296 4687 1294 4717 1294 4815 1296

I
4845 1296.5 4875 1296 4960 1294 5000 1288.5 5030 1294
5176 1300 5207 1302 5279 1303

Manning's n values num= 3
Sta n val Sta n val Sta n val

I
4059 .07 4960 .05 5030 .07

Bank Sta: Left Right Lengths: Left channel Ri~ht coeff Contr. Expan.
4960 5 30 600 585 00 .1 .3

I
CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 3.354

INPUT
Description:

I
station Elevation Data num= 15

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4630 1298 4675 1296 4725 1294 4760 1292 4790 1291
4870 1292 4905 1292.5 4940 1292 4960 1288 5000 1286.3
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5020 1288 5035 1292 5215 1294 5370 1296 5435 1298

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

I 4630 .07 4940 .05 5035 .07

Bank Sta: Left Right Lengths: Left channel Ri~ht coeff contr , Expan.
4940 5 35 550 565 65 .1 . 3

I CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 3.247

INPUT
Description:

I
Station Elevation Data nurn= 11

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4700 1294 4840 1292 4870 1290 4960 1288 4970 1284
5000 1282.3 5020 1288 5100 1290 5250 1291 5460 1292
5530 1294

I Manning's n values nurn= 3
Sta n val Sta n val Sta n val

4700 .07 4960 .05 5020 .07

I
Bank Sta: Left Ritt Lengths: Left channel Ritt coeff Contr. Expan.

4960 5 20 550 565 00 .1 .3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 3.14

I INPUT
Description:
station Elevation Data nurn= 12

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

I
4820 1290 4870 1288 4960 1286 4975 1282 5000 1280.3
5010 1282 5030 1286 5235 1287.5 5440 1286 5455 1286
5540 1286 5670 1290

Manning's n values nurn= 3

I
Sta n val Sta n val Sta n val

4820 .07 4960 .05 5030 .07

Bank Sta: Left Right Lengths: Left channel Ri~ht coeff Contr. Expan .
4960 5 30 715 680 90 .1 . 3

I CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 3.011

INPUT

I
Description:
station Elevation Data nurn= 13

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4640 1289.5 4750 1288 4809 1286 4851 1286 4968 1284
5000 1277 5021 1282 5171 1283 5370 1282 5400 1284

I
5425 1286 5498 1288 5679 1289

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

4640 .07 4968 .05 5021 .07

I Bank Sta: Left Ritt Lengths: Left channel Right coeff Contr. Expan .
4968 5 21 370 393 430 .1 . 3
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CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 2.937

I
INPUT
Description:
Station Elevation Data nurn= 15

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4640 1286 4740 1282 4837 1282 4940 1282 4960 1280

I
5000 1276 5025 1280 5050 1282 5100 1280 5110 1277
5121 1280 5260 1282 5307 1284 5360 1286 5423 1286.5

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

I
4640 .07 4960 .05 5025 .07

Bank Sta: Left Right Lengths: Left Channel Ri~ht coeff Contr. Expan.
4960 5 25 290 370 40 .1 . 3

I
CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 2.867

INPUT
Descri pti on:

I
station Elevation Data nurn= 17

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4293 1286 4406 1284 4551 1282 4638 1281 4788 1280
4832 1280 4880 1281 4960 1280 5000 1274 5030 1276
5050 1278 5070 1276 5080 1275.5 5090 1278 5117 1280

I
5160 1282 5265 1283.5

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

4293 .07 4960 .05 5117 .07

I Bank Sta: Left Ri~ht Lengths: Left channel Ritt coeff Contr. Expan.
4960 5 17 465 490 10 .1 . 3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 2.774

I INPUT
Description:
station Elevation Data nurn= 11

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

I 4695 1283 4800 1282 4900 1280 4953 1278 5000 1270.5
5050 1276 5160 1278 5220 1278.5 5265 1278 5317 1278
5553 1280

Manning's n values nurn= 3

I Sta n val Sta n val Sta n val
4695 .07 4953 .05 5050 .07

Bank Sta: Left Ritt Lengths: Left channel Right coeff Contr. Expan.
4953 5 50 415 440 490 .1 . 3

I CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 2.691

INPUT

I
Description:
station Elevation Data nurn= 11

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4780 1279.5 4873 1278 4935 1276 4983 1274 5000 1270
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5040 1272.2 5089 1270 5106 1269 5129 1274 5232 1276
5298 1278

I
Manning's n values nurn= 3

Sta n val sta n val Sta n val
4780 .07 4983 .05 5129 .07

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

I
4983 5129 550 540 520 .1 . 3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 2.588

I
INPUT
Descri pti on:
station Elevation Data nurn= 12

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4605 1277 4675 1276 4760 1274 4951 1272 4980 1270
5000 1265.5 5020 1266 5040 1268 5050 1270 5150 1272

I 5190 1274 5280 1275.5

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

4605 .07 4980 .05 5050 .07

I Bank Sta: Left Ritt Lengths: Left channel Right coeff Contr. Expan.
4980 5 50 540 540 530 .1 .3

CROSS SECTION RIVER: RIVER-1

I REACH: Reach-1 RS: 2.486

INPUT
Description:
Station Elevation Data nurn= 15

I Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4752 1274 4803 1272 4825 1270 4925 1268 4940 1266
4981 1264 5000 1263 5013 1266 5052 1266 5070 1268
Sl05 1268 5135 1268 5230 1270 5280 1272 5400 1273

I
Manning's n values nurn= 3

Sta n val Sta n val Sta n val
4752 .07 4925 .05 5070 .07

Bank Sta: Left Right Lengths: Left channel Ri~ht Coeff Contr. Expan.

I
4925 5 70 450 480 25 .1 . 3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 2.395

I
INPUT
Descri pti on:
station Elevation Data nurn= 12

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4575 1271 4790 1270 4860 1266 4967 1264 4990 1260

I
5000 1258.5 5010 1260 5030 1262 5050 1264 5110 1266
5170 1268 5200 1270

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

I
4575 .07 4967 .05 5050 .07

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
4967 5 50 430 450 475 .1 . 3
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CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 2.31

INPUT
Description:
station Elevation Data nurn= 11

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4661 1270 4710 1268 4740 1266 4780 1264 4970 1262
4980 1260 5000 1255.5 5030 1262 5088 1264 5127 1268
5360 1269.5

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

4661 .07 4970 .05 5030 .07

Bank Sta: Left Right Lengths: Left channel Ri~ht coeff Contr. Expan.
4970 5 30 540 540 40 .1 .3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 2.208

INPUT
Description:
Station Elevation Data nurn= 12

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4432 1270 4780 1268 4819 1266 4853 1260 4885 1258
4903 1258 4969 1258 5000 1253 5030 1260 5150 1264
5266 1264 5310 1266

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

4432 .07 4969 .05 5030 .07

Bank Sta: Left Ritt Lengths: Left channel Right coeff Contr. Expan.
4969 5 30 525 475 435 .1 .3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 2.118

INPUT
Description:
station Elevation Data nurn= 16

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4400 1270 4630 1268 4829 1266 4909 1264 4940 1262
4956 1260 5000 1251 5020 1256 5040 1258 5148 1258.5
5272 1260 5320 1260 5350 1262 5550 1264 5740 1266
5825 1265

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

4400 .07 4940 .05 5040 .07

Bank Sta: Left Right Lengths: Left channel Ri~ht coeff Contr. Expan.
4940 5 40 505 440 70 .1 .3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 2.034

INPUT
Description:
Station Elevation Data nurn= 13

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
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4535 1265 4893 1264 4952 1262 4963 1260 4985 1250
5000 1247.5 5010 1250 5020 1254 5170 1256 5220 1260
5275 1262 5590 1264 5780 1264.5

I Manning's n values num= 3
sta n val Sta n val Sta n val

4535 .07 4963 .05 5020 .07

I
Bank Sta: Left Right Lengths: Left channel Right coeff Contr. Expan.

4963 5 20 420 450 460 .1 .3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 1.949

I INPUT
Description:
Station Elevation Data num= 13

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4600 1263 4700 1262 4863 1260 4900 1256 4925 1248

I 4960 1248 5000 1247 5031 1248 5060 1252 5104 1254
5238 1260 5450 1262 5630 1263

Manning's n values num= 3
Sta n val Sta n val Sta n val

I 4600 .07 4900 .05 5104 .07

Bank Sta: Left Riiht Lengths: Left channel Ri~ht coeff Contr. Expan.
4900 5 04 400 480 50 .1 .3

I CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 1.858

INPUT

I
Description:
station Elevation Data num= 11

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4833 1260 4882 1258 4930 1246 4980 1244 5000 1243.8
5029 1244 5067 1245 5105 1244 5135 1250 5155 1252
5188 1253

I Manning's n values num= 3
Sta n val Sta n val Sta n val

4833 .06 4882 .04 5155 .06

I
Bank Sta: Left Riiht Lengths: Left channel Ri~ht coeff Contr. Expan.

4882 5 55 425 370 20 .1 .3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 1.788

I INPUT
Description:
Station Elevation Data num= 10

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

I
4560 1258 4767 1256 4813 1254 4860 1250 4880 1250
4900 1244 5000 1242 5080 1244 5104 1250 5138 1251

Manning's n values num= 3
Sta n val Sta n val Sta n val

I
4560 .06 4880 .04 5104 .06

Bank Sta: Left Riiht Lengths: Left channel Ri~ht coeff Contr. Expan.
4880 5 04 485 425 90 .1 .3
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CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 1.708

INPUT
Description:
station Elevation Data nurn= 8

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4803 1256 4850 1254 4882 1250 4910 1240 5000 1240
5082 1242 5110 1248 5145 1249

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

4803 .06 4882 .04 5110 .06

Bank Sta: Left Ri~ht Lengths: Left Channel Ritt coeff Contr. Expan.
4882 5 10 605 605 05 .1 . 3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 1.593

INPUT
Description:
station Elevation Data nurn= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4697 1255 4870 1250 4910 1238 5000 1237.5 5081 1238
5118 1246 5142 1247

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

4697 .06 4870 .04 511g .06

Bank Sta: Left Ri~ht Lengths: Left Channel Ritt coeff Contr. Expan.
4870 5 18 603 603 03 .1 . 3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 1.479

INPUT
Descri pti on:
Station Elevation Data nurn= 10

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4741 1251 4800 1250 4819 1248 4882 1240 4900 1236
5000 1235.5 5072 1236 5090 1240 5110 1244 5135 1245

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

4741 .06 4882 .04 5110 .06

Bank Sta: Left Ri1ht Lengths: Left Channel Ri~ht coeff Contr. Expan.
4882 5 10 475 516 50 .1 .3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 1.381

INPUT
Description:
station Elevation Data nurn= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4750 1247 4792 1246 4875 1240 4914 1234 5000 1233.5
5079 1234 5100 1240 5120 1242 5150 1242.5

Manning's n values nurn= 3
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Sta n val Sta n val Sta n val

4750 .06 4875 .04 5100 .06

Bank Sta: Left Ri~ht Lengths: Left channel Ri~ht coeff Contr. Expan.
4875 5 00 395 392 80 .1 .3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 1.307

INPUT
Descri pti on:
station Elevation Data nurn= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4865 1240 4875 1238 4885 1236 4895 1234 5000 1232.3
5095 1234 5100 1236 5130 1238 5145 1240

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

4865 .06 4885 .04 5100 .06

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan .
4885 5100 113 113 113 .1 . 3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 1.286

INPUT
Description:
station Elevation Data nurn= 12

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4597 1248 4728 1246 480(\ 1244 4840 1242 4860 1240
4882 1234 4906 1232 5000 1231 5063 1232 5099 1234
5121 1236 5174 1238

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

4597 .06 4860 .04 5121 .06

Bank Sta: Left Ri~ht Lengths: Left Channel Ri~ht coeff Contr. Expan.
4860 5 21 180 180 80 .1 . 3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 1.251

INPUT
Description:
station Elevation Data nurn= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4840 1240 4870 1230 4900 1220 5000 1219 5080 1220
5130 1230 5150 1234

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

4840 .05 4870 .02 5130 .05

Bank Sta: Left Ri~ht Lengths: Left Channel Ri~ht coeff contr. Expan.
4870 5 30 190 190 90 .1 . 3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 1.213

INPUT
Descri pti on:
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Station Elevation Data nurn= 14
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

4633 1244 4724 1242 4810 1240 4850 1230 4880 1220
4900 1212 4969 1210 5000 1209 5031 1210 5090 1212

I 5122 1220 5150 1230 5165 1234 5190 1235.5

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

4633 .05 4880 .02 5122 .05

I Bank Sta: Left Ri~ht Lengths: Left channel Ri~ht coeff Contr. Expan.
4880 5 22 117 117 17 .1 . 3

CROSS SECTION RIVER: RIVER-1

I REACH: Reach-1 RS: 1.191

INPUT
Description:
station Elevation Data nurn= 15

I
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

4811 1244 4830 1240 4860 1230 4890 1220 4910 1214
4973 1212.5 4995 1212 5000 1208.5 5012 1212 5030 1212.5
509l 1214 5120 1220 5152 1230 5170 1234 5185 1235

I
Manning's n values nurn= 3

Sta n val Sta n val Sta n val
4811 .05 4890 .02 5120 .05

Bank Sta: Left Ri~ht Lengths: Left channel Ri~ht coeff Contr. Expan.

I
4890 5 20 115 115 15 .1 . 3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 1.169

I
INPUT
Description:
station Elevation Data nurn= 14

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4787 1244 4820 1240 4850 1230 4880 1220 4915 1212

I
4933 1210 4975 1208 5000 1207.5 5055 1208 5080 1210
5120 1220 5150 1230 5161 1234 5188 1235

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

I
4787 .05 4880 .02 5120 .05

Bank Sta: Left Ritt Lengths: Left Channel Ri~ht coeff Contr. Expan.
4880 5 20 585 585 85 .1 . 3

I
CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 1.058

INPUT
Descri pti on:

I
station Elevation Data nurn= 14

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4820 1240 4831 1230 4853 1220 4885 1218 4910 1210
4920 1208 4978 1206 5000 1205 5015 1206 5065 1208
5105 1210 5140 1220 5160 1230 5178 1234

I Manning's n values nurn= 3
Sta n val Sta n val Sta n val

4820 .06 4853 .04 5140 .06
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Bank Sta: Left Ri~ht Lengths: Left Channel Ri~ht coeff Contr. Expan.
4853 5 40 591 591 91 .1 . 3

CROSS SECTION RIVER: RIVER-l
REACH: Reach-l RS: 0.946

INPUT
Description:
station Elevation Data nurn= 14

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4550 1238.5 4620 1238 4719 1230 4810 1220 4833 1214
4870 1214 4900 1206 4952 1204 5000 1202.5 5025 1204
5069 1206 5090 1210 5121 1220 5150 1228

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

4550 .06 4870 .04 5090 .06

Bank Sta: Left Right Lengths: Left Channel Ri~ht coeff Contr. Expan.
4870 5 90 640 600 00 .1 . 3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 0.833

INPUT
Descri pti on:
Station Elevation Data nurn= 16

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4470 1234 4510 1230 4510 1220 4565 1214 4660 1212
4714 1212 4870 1212 4882 1210 4909 1204 4945 1202
5000 1200 5050 1202 5090 1204 5116 1210 5150 1220
5160 1222

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

4470 .06 4882 .04 5116 .06

Bank Sta: Left Ri~ht Lengths: Left channel Ri~ht coeff Contr. Expan.
4882 5 16 475 457 57 .1 . 3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-l RS: 0.746

INPUT
Descri pti on:
Station Elevation Data nurn= 14

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4400 1226 4566 1225 4732 1224 4780 1220 4803 1212
4830 1210 4880 1210 4930 1200 5000 1198.5 5043 1200
5075 1202 5109 1210 5140 1220 5159 1226

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

4400 .06 4880 .04 5109 .06

Bank Sta: Left Ri~ht Lengths: Left channel Ri~ht coeff Contr. Expan.
4880 5 09 250 521 90 .1 . 3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-l RS: 0.647

INPUT
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Description:
station Elevation Data nurn= 18

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4290 1225 4370 1224 4515 1222 4544 1220 4610 1218

I 4632 1216 4658 1214 4686 1217 4748 1202 4805 1202
4900 1204 4950 1200 5000 1196 5140 1198 5165 1200
5228 1210 5260 1220 5285 1224

Manning's n values nurn= 3

I Sta n val Sta n val Sta n val
4290 .06 4686 .04 5228 .06

Bank Sta: Left Ri~ht Lengths: Left Channel Ri~ht coeff Contr. Expan.
4686 5 28 265 360 98 .1 .3

I CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 0.579

INPUT

I Description:
station Elevation Data nurn= 17

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4355 1220 4465 1216 4517 1202 4565 1200 4715 1198.5
4800 1198 4825 1197 4848 1198 4895 1199 4941 1198

I
4980 1194 5000 1192.5 5030 1200 5040 1210 5062 1220
5103 1222 5190 1223

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

I
4355 .06 4465 .04 5062 .06

Bank Sta: Left Right Lengths: Left Channel Ri~ht coeff Contr. Expan.
4465 5 62 435 273 50 .1 .3

I
CROSS SECTION RIVER: RIVER-l
REACH: Reach-l RS: 0.527

INPUT
Description:

I
station Elevation Data nurn= 19

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4440 1220 4568 1210 4603 1200 4659 1198 4740 1197
4793 1198 4842 1199 4900 1198 4922 1194 5000 1193
5080 1194 5090 1196 5120 1196 5175 1198 5185 1200

I
5200 1210 5228 1220 5265 1222 5322 1223

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

4440 .06 4603 .04 5200 .06

I Bank Sta: Left Ri~ht Lengths: Left Channel Ri1ht coeff Contr. Expan.
4603 5 00 525 480 50 .1 . 3

CROSS SECTION RIVER: RIVER-l

I
REACH: Reach-l RS: 0.437

INPUT
Description:
station Elevation Data nurn= 26

I
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

4648 1220 4750 1210 4788 1200 4820 1199 4845 1200
4865 1202 4900 1207 4940 1204 4970 1200 4985 1190
5000 1188 5018 1188 5030 1190 5050 1192 5082 1191
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5100 1192 5273 1193 5331 1192 5350 1192 5400 1194
5420 1194 5432 1193 5450 1200 5470 1210 5500 1220
5580 1222

I Manning's n values num= 3
Sta n val Sta n val Sta n val

4648 .06 4970 .04 5450 .06

Bank Sta: Left Right Lengths: Left channel Right coeff contr , Expan.

I 4970 5450 470 459 450 .1 .3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 0.35

I INPUT
Description:
station Elevation Data num= 29

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4390 1220 4412 1210 4428 1200 4495 1190 4500. 1190

'I 4505 1192 4540 1194 4564 1194 4704 1192 4785 1190
4855 1192.5 4915 1190 4925 1188 4975 1186 5000 1184.5
5010 1188 5045 1188 5065 1186 5080 1188 5109 1189
5221 1189.5 5258 1190 5270 1192 5408 1194 5428 1200
5447 1210 5480 1214 5539 1214 5603 1216.5

I Manning's n values num= 3
Sta n val Sta n val Sta n val

4390 .06 4855 .04 5428 .06

I
Bank Sta: Left Right Lengths: Left channel Ri~ht coeff Contr. Expan.

4855 5428 480 590 60 .1 .3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 0.238

I INPUT
Description:
Station Elevation Data num= 23

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

I
4470 1230 4500 1210 4538 1190 4560 1184 4572 1184
4606 1185 4652 1184 4678 1180 4698 1180 4710 1182
4780 1184 4835 1185 4880 1184 4950 1182.5 5000 1183
5040 1186 5200 1186 5300 1186 5360 1188 5422 1190
5503 1200 5530 1210 5595 1214

I Manning's n values num= 3
Sta n val Sta n val Sta n val

4470 .06 4500 .04 5503 .06

I
Bank Sta: Left Ri~ht Lengths: Left Channel Ri~ht coeff Contr. Expan.

4500 5 03 140 418 75 .1 .3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 0.159

I INPUT
Description:
Station Elevation Data num= 25

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

I
4355 1210 4400 1190 4459 1180 4473 1180 4482 1178
4502 1180 4535 1182 4560 1180 4575 1179 4585 1180
4612 1182 4670 1182.5 4739 1182 4755 1181 4767 1182
4820 1182 4848 1182 4900 1182 4960 1182 5000 1181
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5032 1182 5099 1182 5122 1184 5150 1190 5170 1198

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

4355 .06 4355 .04 5150 .06

Bank Sta: Left Riiht Lengths: Left channel Ri~ht coeff Contr. Expan.
4355 5 50 130 274 50 .1 .3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 0.107

INPUT
Description:
Station Elevation Data nurn= 24

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
4282 1200 4309 1190 4340 1184 4422 1182 4432 1180
4464 1176 4480 1180 4536 1180.5 4650 1180 4696 1179
4728 1180 4790 1180 4845 1180 4895 1180 4920 1178.5
4940 1180 4965 1180 5000 1179 5010 1180 5181 1180
5215 1178.5 5230 1180 5268 1190 5325 1196

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

4282 .06 4282 .04 5268 .06

Bank Sta: Left Ri~ht Lengths: Left Channel Ri~ht coeff Contr. Expan.
4282 5 68 950 564 10 .1 .3

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 0

INPUT
Description:
station Elevation Data nurn= 18

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
3930 1180.5 4010 1180 4028 1176 4150 1175 4282 1176
4368 1176 4420 1174 4500 1173 4566 1174 4768 1175.5
4892 1174 4920 1172 5000 1172 5021 1174 5047 1180
5062 1200 5180 1210 5210 1210.5

Manning's n values nurn= 3
Sta n val Sta n val Sta n val

3930 .06 4010 .04 5062 .06

Bank Sta: Left Right Lengths: Left channel Right coeff Contr. Expan.
4010 5 62 0 0 0 .1 .3

SUMMARY OF MANNING'S N VALUES

River:RIvER-1

Reach River Sta. n1 n2 n3

Reach-l 4.554 .08 .035 .035
Reach-1 4.457 .08 .035 .035
Reach-1 4.36 .08 .035 .035
Reach-1 4.254 .08 .035 .035
Reach-1 4.148 .08 .035 .035
Reach-1 4.053 .08 .035 .035
Reach-1 4.015 .08 .035 .035
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Reach-1 3.945 .08 .035 .035
Reach-1 3.879 .07 .05 .07
Reach-1 3.816 .07 .05 .07
Reach-1 3.737 .07 .05 .07

I Reach-1 3.656 .07 .05 .07
Reach-1 3.563 .07 .05 .07
Reach-1 3.465 .07 .05 .07
Reach-1 3.354 .07 .05 .07
Reach-1 3.247 .07 .05 .07

I Reach-1 3.14 .07 .05 .07
Reach-1 3.011 .07 .05 .07
Reach-1 2.937 .07 .05 .07
Reach-1 2.867 .07 .05 .07
Reach-1 2.774 .07 .05 .07

I Reach-1 2.691 .07 .05 .07
Reach-1 2.588 .07 .05 .07
Reach-1 2.486 .07 .05 .07
Reach-1 2.395 .07 .05 .07
Reach-1 2.31 .07 .05 .07

I
Reach-1 2.208 .07 .05 .07
Reach-1 2.118 .07 .05 .07
Reach-1 2.034 .07 .05 .07
Reach-1 1.949 .07 .05 .07
Reach-1 1.858 .06 .04 .06

I
Reach-l 1. 788 .06 .04 .06
Reach-l 1.708 .06 .04 .06
Reach-1 1. 593 .06 .04 .06
Reach-1 1.479 .06 .04 .06
Reach-1 1.381 .06 .04 .06

I
Reach-1 1.307 .06 .04 .06
Reach-1 1.286 .06 .04 .06
Reach-1 1.251 .05 .02 .05
Reach-1 1.213 .05 .02 .05
Reach-1 1.191 .05 .02 .05

I
Reach-1 1.169 .05 .02 .05
Reach-1 1.058 .06 .04 .06
Reach-1 0.946 .06 .04 .06
Reach-1 0.833 .06 .04 .06
Reach-1 0.746 .06 .04 .06

I
Reach-1 0.647 .06 .04 .06
Reach-1 0.579 .06 .04 .06
Reach-1 0.527 .06 .04 .06
Reach-1 0.437 .06 .04 .06
Reach-1 0.35 .06 .04 .06

I
Reach-1 0.238 .06 .04 .06
Reach-l 0.159 .06 .04 .06
Reach-1 0.107 .06 .04 .06
Reach-1 0 .06 .04 .06

I SUMMARY OF REACH LENGTHS

I
R;ver: RIVER-1

Reach River Sta. Left Channel Right

Reach-1 4.554 460 510 535

I
Reach-1 4.457 490 515 525
Reach-1 4.36 550 560 560
Reach-1 4.254 560 560 560
Reach-1 4.148 500 500 500
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Reach-1 4.053 250 200 135
Reach-1 4.015 560 370 260
Reach-1 3.945 520 350 280

I
Reach-1 3.879 380 330 260
Reach-1 3.816 470 420 400
Reach-1 3.737 460 425 390
Reach-1 3.656 490 490 490
Reach-1 3.563 460 520 540

I
Reach-1 3.465 600 585 600
Reach-1 3.354 550 565 565
Reach-1 3.247 550 565 600
Reach-1 3.14 715 680 590
Reach-1 3.011 370 393 430

I
Reach-1 2.937 290 370 540
Reach-1 2.867 465 490 410
Reach-1 2.774 415 440 490
Reach-1 2.691 550 540 520
Reach-1 2.588 540 540 530

I
Reach-1 2.486 450 480 525
Reach-1 2.395 430 450 475
Reach-1 2.31 540 540 540
Reach-1 2.208 525 475 435
Reach-1 2.118 505 440 370

I
Reach-1 2.034 420 450 460
Reach-1 1.949 400 480 550
Reach-1 1.858 425 370 320
Reach-1 1.788 485 425 390
Reach-1 1.708 605 605 605
Reach-1 1.593 603 603 603

I Reach-1 1.479 475 516 550
Reach-1 1.381 395 392 380
Reach-1 1.307 113 113 113
Reach-1 1.286 180 180 180
Reach-1 1.251 190 190 190

I Reach-1 1.213 117 117 117
Reach-1 1.191 115 115 115
Reach-1 1.169 585 585 585
Reach-1 1.058 591 591 591
Reach-1 0.946 640 600 600

I Reach-1 0.833 475 457 457
Reach-1 0.746 250 521 690
Reach-1 0.647 265 360 398
Reach-1 0.579 435 273 150
Reach-1 0.527 525 480 150

I
Reach-1 0.437 470 459 450
Reach-1 0.35 480 590 760
Reach-1 0.238 140 418 575
Reach-1 0.159 130 274 350
Reach-1 0.107 950 564 510

I
Reach-1 0 0 0 0

I
SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: RIVER-1

Reach River Sta. contr , Expan.

I Reach-1 4.554 .1 .3
Reach-1 4.457 .1 .3
Reach-1 4.36 .1 .3
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McMicDam
Reach-1 4.254 .1 .3
Reach-1 4.148 .1 .3
Reach-1 4.053 .1 .3
Reach-1 4.015 .1 .3
Reach-1 3.945 .1 .3
Reach-1 3.879 .1 .3
Reach-1 3.816 .1 .3
Reach-1 3.737 .1 .3
Reach-1 3.656 .1 .3
Reach-1 3.563 .1 .3
Reach-1 3.465 .1 .3
Reach-1 3.354 .1 .3
Reach-1 3.247 .1 .3
Reach-1 3.14 .1 .3
Reach-1 3.011 .1 .3
Reach-1 2.937 .1 .3
Reach-1 2.867 .1 .3
Reach-1 2.774 .1 .3
Reach-1 2.691 .1 .3
Reach-1 2.588 .1 .3
Reach-1 2.486 .1 .3
Reach-1 2.395 .1 .3
Reach-1 2.31 .1 .3
Reach-1 2.208 .1 .3
Reach-1 2.118 .1 .3
Reach-1 2.034 .1 .3
Reach-1 1.949 .1 .3
Reach-1 1.858 .1 .3
Reach-1 1. 788 .1 .3
Reach-1 1.708 .1 .3
Reach-1 1. 593 .1 .3
Reach-1 1.479 .1 .3
Reach-1 1.381 .1 .3
Reach-1 1.307 .1 .3
Reach-1 1.286 .1 .3
Reach-1 1.251 .1 .3
Reach-1 1.213 .1 .3
Reach-1 1.191 .1 .3
Reach-1 1.169 .1 .3
Reach-1 1.058 .1 .3
Reach-1 0.946 .1 .3
Reach-1 0.833 .1 .3
Reach-1 0.746 .1 .3
Reach-1 0.647 .1 .3
Reach-1 0.579 .1 .3
Reach-1 0.527 .1 .3
Reach-1 0.437 .1 .3
Reach-1 0.35 .1 .3
Reach-1 0.238 .1 .3
Reach-1 0.159 .1 .3
Reach-1 0.107 .1 .3
Reach-1 0 .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 vel chnl Flow Area TOP width Froude # chl

(cfs) (ft) (ft) (ft)
(ft) (ft/ft) (ft/s) (sq ft) (ft)
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Reach-1 4.554 5087.00 1305.80 1314.24
1314.34 0.000361 2.73 2842.76 807.31 0.19

Reach-1 4.554 5087.00 1305.80 1314.50

I
1314.64 0.000449 3.08 1650.60 254.94 0.21

Reach-1 4.554 4279.00 1305.80 1313.65
1313.74 0.000368 2.59 2400.07 722.57 0.19

Reach-1 4.554 2613.00 1305.80 1312.38
1312.45 0.000355 2.18 1557.41 598.72 0.18

I Reach-1 4.457 5087.00 1305.50 1314.10
1314.17 0.000291 2.27 3438.18 1223.76 0.17

Reach-1 4.457 5087.00 1305.50 1314.33
1314.43 0.000344 2.51 2030.33 352.58 0.18

I Reach-1 4.457 4279.00 1305.50 1313.50
1313.56 0.000319 2.22 2748.05 1060.31 0.17

Reach-1 4.457 2613.00 1305.50 1312.21
1312.26 0.000344 1.93 1632.48 672.65 0.17

I Reach-1 4.36 5087.00 1305.00 1313.95
1314.02 0.000279 2.22 3516.13 1125.64 0.17

Reach-1 4.36 5087.00 1305.00 1314.15
1314.25 0.000356 2.54 2001.62 348.84 0.19

I Reach-1 4.36 4279.00 1305.00 1313.34
1313.40 0.000311 2.18 2858.67 1009.50 0.17

Reach-1 4.36 2613.00 1305.00 1312.03
1312.08 0.000362 1.94 1696.87 762.18 0.18

I Reach-1 4.254 5087.00 1304.80 1313.46
1313.70 0.001396 3.96 1369.29 456.22 0.35

Reach-1 4.254 5087.00 1304.80 1313.68
1313.90 0.001210 3.80 1338.84 321. 71 0.33

I Reach-1 4.254 4279.00 1304.80 1312.78
1313.04 0.001860 4.06 1080.21 390.31 0.39

Reach-1 4.254 2613.00 1304.80 1311.34
1311.62 0.002952 4.22 618.72 248.94 0.47

I Reach-1 4.148 5087.00 1304.50 1313.34
1313.40 0.000213 2.02 3141.24 913.93 0.15

Reach-1 4.148 5087.00 1304.50 1313.55
1313.62 0.000215 2.06 2469.28 404.89 0.15

I
Reach-1 4.148 4279.00 1304.50 1312.62

1312.68 0.000241 1.97 2536.24 772.42 0.15
Reach-1 4.148 2613.00 1304.50 1311.12

1311.17 0.000290 1. 74 1570.90 538.51 0.16

I Reach-1 4.053 5087.00 1303.50 1312.71
1313.12 0.002341 5.15 1025.58 364.00 0.45

Reach-1 4.053 5087.00 1303.50 1312.98
1313.34 0.001906 4.83 1052.70 247.00 0.41

I
Reach-1 4.053 4279.00 1303.50 1311.94

1312.38 0.001956 5.35 799.48 165.05 0.43
Reach'-l 4.053 2613.00 1303.50 1310.54

1310.85 0.001751 4.48 583.00 144.59 0.39

I Reach-1 4.015 5087.00 1303.00 1311.82
1312.58 0.002688 6.97 729.73 127.56 0.51

Reach-1 4.015 5087.00 1303.00 1312.26

!I
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1312.91 0.002173 6.47 785.96 130.67 0.47
Reach-1 4.015 4279.00 1303.00 1311.26

1311.91 0.002540 6.49 659.30 123.02 0.49
Reach-1 4.015 2613.00 1303.00 1310.09

I 1310.48 0.001866 5.02 520.62 113.54 0.41

Reach-1 3.945 6023.00 1302.00 1310.40
1311.25 0.004269 8.12 1268.55 544.41 0.64

I Reach-1 3.945 6023.00 1302.00 1310.70
1311.71 0.004311 8.45 923.31 240.00 0.64

Reach-1 3.945 4747.00 1302.00 1309.80
1310.61 0.004505 7.72 967.19 467.43 0.64

Reach-1 3.945 2835.00 1302.00 1308.62

I 1309.35 0.005048 6.96 488.48 316.43 0.65

Reach-1 3.879 6023.00 1299.00 1309.09
1309.62 0.004109 6.25 1225.20 381.65 0.45

I Reach-1 3.879 6023.00 1299.00 1309.89
1310.32 0.002710 5.53 1320.28 289.30 0.37

Reach-1 3.879 4747.00 1299.00 1308.64
1309.07 0.003515 5.49 1069.31 338.63 0.41

Reach-1 3.879 2835.00 1299.00 1307.68

I 1307.95 0.002681 4.23 764.37 285.20 0.35

Reach-1 3.816 6023.00 1296.50 1307.81
1308.29 0.003995 7.11 1860.92 996.89 0.46

I
Reach-1 3.816 6023.00 1296.50 1308.88 1307.36

1309.37 0.003049 6.78 1473.20 380.00 0.41
Reach-1 3.816 4747.00 1296.50 1307.42

1307.88 0.003750 6.65 1489.84 923.46 0.44
Reach-1 3.816 2835.00 1296.50 1306.48

I
1306.93 0.003514 5.86 758.22 550.67 0.41

Reach-1 3.737 6023.00 1294.50 1305.12
1305.90 0.008095 9.38 1466.64 855.12 0.63

I
Reach-1 3.737 6023.00 1294.50 1304.96

1306.77 0.015018 12.58 806.28 350.00 0.86
Reach-1 3.737 4747.00 1294.50 1304.72

1305.57 0.008328 9.14 1140.04 807.18 0.63
Reach-1 3.737 2835.00 1294.50 1303.90

I
1304.76 0.008000 8.19 575.04 501. 78 0.61

Reach-1 3.656 6023.00 1292.00 1302.90
1303.28 0.004398 6.53 1819.52 790.88 0.46

I
Reach-1 3.656 6023.00 1292.00 1303.89

1304.16 0.002484 5.42 1822.47 450.00 0.36
Reach-1 3.656 4747.00 1292.00 1302.41

1302.82 0.004718 6.41 1441.71 753.95 0.47
Reach-1 3.656 2835.00 1292.00 1301.47 1300.75

II
1301.92 0.005266 6.00 794.70 572.89 0.48

Reach-1 3.563 6023.00 1290.50 1300.28
1300.90 0.005302 8.06 1595.63 757.53 0.52

I
Reach-1 3.563 6023.00 1290.50 1301.05

1302.20 0.006675 9.66 968.17 307.19 0.59
Reach-l 3.563 4747.00 1290.50 1299.92

1300.48 0.004765 7.39 1327.83 698.95 0.49
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Reach-1 3.563 2835.00 1290.50 1298.91
1299.47 0.004691 6.62 726.57 494.39 0.47

I Reach-1 3.465 6023.00 1288.50 1297.41
1297.99 0.006310 7.87 1550.99 750.22 0.56

Reach-1 3.465 6023.00 1288.50 1297.94
1298.72 0.006562 8.47 1112.19 320.00 0.58

Reach-1 3.465 4747.00 1288.50 1296.89

I 1297.55 0.007122 7.88 1178.77 696.26 0.58
Reach-1 3.465 2835.00 1288.50 1295.91

1296.53 0.007158 6.96 627.10 354.20 0.57

I Reach-1 3.354 6023.00 1286.30 1295.03
1295.40 0.003083 5.90 1722.44 595.55 0.40

Reach-1 3.354 6023.00 1286.30 1295.06
1295.63 0.004138 6.85 1241.13 310.00 0.46

Reach-1 3.354 4747.00 1286.30 1294.39

I 1294.75 0.003215 5.64 1359.88 529.49 0.40
Reach-1 3.354 2835.00 1286.30 1293.07

1293.44 0.003858 5.26 752.89 389.64 0.42

I Reach-1 3.247 6023.00 1282.30 1291. 67 1291. 39
1292.74 0.007647 9.68 1140.04 545.71 0.63

Reach-1 3.247 6023.00 1282.30 1292.32
1293.06 0.004975 8.25 1164.09 300.00 0.51

Reach-1 3.247 4747.00 1282.30 1291.23 1290.66

I
1292.16 0.006747 8.73 923.54 447.62 0.58

Reach-1 3.247 2835.00 1282.30 1290.33
1290.96 0.004950 6.81 597.02 284.24 0.49

I
Reach-1 3.14 6023.00 1280.30 1288.71

1289.10 0.004801 6.83 1783.56 775.82 0.49
Reach-1 3.14 6023.00 1280.30 1289.48

1290.10 0.005247 7.72 1265.84 365.00 0.52
Reach-1 3.14 4747.00 1280.30 1288.25

I
1288.67 0.005084 6.67 1435.63 749.59 0.49

Reach-1 3.14 2835.00 1280.30 1287.40
1287.88 0.005757 6.37 819.97 660.32 0.51

I
Reach-1 3.011 6023.00 1277.00 1285.91

1286.20 0.004332 6.21 1714.65 567.61 0.45
Reach-1 3.011 6023.00 1277.00 1286.45

1286.85 0.004680 6.85 1415.75 350.00 0.48
Reach-1 3.011 4747.00 1277.00 1285.44

I
1285.70 0.004204 5.79 1456.05 534.29 0.44

Reach-1 3.011 2835.00 1277.00 1284.60
1284.80 0.003835 4.93 1033.48 474.82 0.41

I
Reach-1 2.937 6023.00 1276.00 1283.96

1284.33 0.004772 6.71 1679.84 615.06 0.48
Reach-1 2.937 6023.00 1276.00 1284.56

1285.00 0.004325 6.82 1378.24 330.00 0.47
Reach-1 2.937 4747.00 1276.00 1283.46

I
1283.82 0.004962 6.45 1375.27 590.55 0.49

Reach-1 2.937 2835.00 1276.00 1282.50
1282.88 0.005724 6.09 831.04 544.02 0.51
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Reach-1 2.867 6023.00 1274.00 1282.43
1282.79 0.003336 5.36 1672.83 670.34 0.40

I
Reach-1 2.867 6023.00 1274.00 1282.89

1283.40 0.003685 5.94 1131. 75 240.00 0.43
Reach-1 2.867 4747.00 1274.00 1282.00

1282.31 0.003047 4.86 1397.20 608.95 0.38
Reach-1 2.867 2835.00 1274.00 1280.84

I
1281.13 0.003450 4.36 768.37 453.81 0.39

Reach-1 2.774 6023.00 1270.50 1279.30 1279.12
1280.26 0.008985 8.79 1092.02 551.65 0.66

Reach-1 2.774 6023.00 1270.50 1279.48

I 1280.64 0.009478 9.22 781. 31 180.00 0.68
Reach-1 2.774 4747.00 1270.50 1278.64 1278.11

1279.72 0.010762 8.84 759.45 456.29 0.70
Reach-1 2.774 2835.00 1270.50 1277.43 1276.64

1278.30 0.011031 7.62 415.20 171.89 0.68

I Reach-1 2.691 6023.00 1269.00 1277.26
1277.74 0.003516 5.90 1293.35 377.51 0.42

Reach-1 2.691 6023.00 1269.00 1277.43

I 1277.98 0.003653 6.13 1063.69 190.00 0.43
Reach-1 2.691 4747.00 1269.00 1276.58

1277.01 0.003485 5.44 1052.97 334.28 0.41
Reach-1 2.691 2835.00 1269.00 1275.23

1275.55 0.003612 4.59 663.49 239.09 0.40

I Reach-1 2.588 6023.00 1265.50 1273.79
1274.89 0.008442 9.58 1011.16 406.00 0.65

Reach-1 2.588 6023.00 1265.50 1274.27

I 1275.29 0.006935 9.10 909.34 210.00 0.60
Reach-1 2.588 4747.00 1265.50 1273.29

1274.25 0.007823 8.75 820.72 347.63 0.62
Reach-1 2.588 2835.00 1265.50 1272.27

1272.97 0.006461 7.05 527.23 230.33 0.55

I Reach-1 2.486 6023.00 1263.00 1270.72
1271.24 0.005083 6.37 1281. 34 430.95 0.49

Reach-1 2.486 6023.00 1263.00 1270.94

I
1271. 70 0.006129 7.19 902.39 185.00 0.54

Reach-1 2.486 4747.00 1263.00 1270.09
1270.59 0.005544 6.11 1015.59 408.15 0.50

Reach-1 2.486 2835.00 1263.00 1268.88
1269.33 0.006757 5.50 587.45 295.76 0.53

I Reach-1 2.395 6023.00 1258.50 1268.36
1268.95 0.004438 7.21 1273.60 356.54 0.48

Reach-1 2.395 6023.00 1258.50 1268.79

I
1269.37 0.003788 6.94 1162.97 220.00 0.45

Reach-1 2.395 4747.00 1258.50 1267.77
1268.29 0.004156 6.59 1071. 52 334.16 0.46

Reach-1 2.395 2835.00 1258.50 1266.73
1267.10 0.003329 5.24 750.37 284.88 0.40

I Reach-1 2.31 6023.00 1255.50 1265.98
1266.68 0.005831 8.32 1227.08 366.78 0.55
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Reach-1 2.31 6023.00 1255.50 1266.19
1267.13 0.006682 9.08 947.51 200.00 0.59

Reach-1 2.31 4747.00 1255.50 1265.23

I
1265.97 0.006530 8.19 962.93 344.69 0.57

Reach-1 2.31 2835.00 1255.50 1263.78
1264.70 0.009265 8.23 496.16 280.91 0.65

I
Reach-1 2.208 6023.00 1253.00 1263.87

1264.30 0.003227 6.60 1395.65 314.93 0.41
Reach-1 2.208 6023.00 1253.00 1264.43

1264.83 0.002604 6.20 1361. 76 215.00 0.38
Reach-1 2.208 4747.00 1253.00 1263.23

I
1263.59 0.002922 5.93 1201.01 292.05 0.39

Reach-1 2.208 2835.00 1253.00 1261.97
1262.21 0.002417 4.75 861.28 247.10 0.34

Reach-1 2.118 6273.00 1251.00 1261.87

I 1262.35 0.005292 6.78 1389.70 406.94 0.50
Reach-1 2.118 6273.00 1251.00 1262.13

1262.91 0.006461 7.87 991. 33 200.00 0.56
Reach-1 2.118 4916.00 1251.00 1261.19

1261.69 0.005591 6.66 1119.66 391.38 0.51

I Reach-1 2.118 2876.00 1251.00 1259.93
1260.45 0.005976 6.25 648.94 310.11 0.51

Reach-1 2.034 6273.00 1247.50 1258.61 1257.81

I 1259.62 0.008173 9.74 978.39 236.58 0.64
Reach-1 2.034 6273.CO 1247.50 1258.61 1257.78

1259.77 0.008596 10.24 877 .18 180.00 0.65
Reach-1 2.034 4916.00 1247.50 1257.81 1257.24

1258.80 0.008475 9.40 792.56 224.73 0.64

I Reach-1 2.034 2876.00 1247.50 1256.36 1256.06
1257.32 0.008831 8.58 482.11 203.42 0.63

Reach-1 1.949 6273.00 1247.00 1252.47 1252.18

I 1254.09 0.019726 10.22 613.78 159.18 0.92
Reach-1 1.949 6273.00 1247.00 1252.47 1252.18

1254.09 0.019726 10.22 613.78 159.18 0.92
Reach-1 1.949 4916.00 1247.00 1251.82

1253.23 0.019181 9.53 515.99 145.62 0.89

I
Reach-1 1.949 2876.00 1247.00 1250.73

1251. 70 0.018849 7.90 363.92 134.35 0.85

Reach-1 1.858 6273.00 1243.80 1249.50

I
1250.13 0.004008 6.41 978.65 216.46 0.53

Reach-1 1.858 6273.00 1243.80 1249.50
1250.13 0.004008 6.41 978.65 216.46 0.53

Reach-1 1.858 4916.00 1243.80 1248.85
1249.38 0.003948 5.85 839.87 210.61 0.52

I
Reach-1 1.858 2876.00 1243.80 1247.70

1248.05 0.003789 4.76 603.88 200.28 0.48

Reach-1 1.788 6273.00 1242.00 1247.52

I
1248.35 0.005779 7.30 859.41 205.83 0.63

Reach-1 1. 788 6273.00 1242.00 1247.52
1248.35 0.005779 7.30 859.41 205.83 0.63

Reach-1 1. 788 4916.00 1242.00 1246.89
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1247.59 0.005894 6.72 731.22 201.21 0.62
Reach-1 1. 788 2876.00 1242.00 1245.80

1246.28 0.006085 5.57 516.34 193.22 0.60

I Reach-1 1.708 6273.00 1240.00 1245.39
1246.13 0.004642 6.87 913.22 202.94 0.57

Reach-1 1. 708 6273.00 1240.00 1245.39

I
1246.13 0.004642 6.87 913.22 202.94 0.57

Reach-1 1.708 4916.00 1240.00 1244.71
1245.33 0.004721 6.33 776.84 197.85 0.56

Reach-1 1. 708 2876.00 1240.00 1243.52
1243.95 0.004934 5.27 545.24 188.91 0.55

I Reach-1 1.593 6273.00 1237.50 1243.09
1243.68 0.003436 6.17 1016.02 211. 50 0.50

Reach-1 1.593 6273.00 1237.50 1243.10
1243.69 0.003422 6.17 1017.36 211. 55 0.50

I Reach-1 1.593 4916.00 1237.50 1242.40
1242.89 0.003389 5.64 871. 94 206.01 0.48

Reach-1 1.593 2876.00 1237.50 1241.17
1241. 50 0.003298 4.60 624.67 196.22 0.45

I Reach-1 1.479 6273.00 1235.50 1240.99
1241. 59 0.003506 6.20 1015.52 220.76 0.50

Reach-1 1.479 6273.00 1235.50 1241.00
1241. 59 0.003520 6.19 1012.75 212.98 0.50

I Reach-1 1.479 4916.00 1235.50 1240.30
1240.80 0.003559 5.69 864.90 211.80 0.49

Reach-1 1.479 2876.00 1235.50 1239.03
1239.38 0.003735 4.75 605.33 199.26 0.48

I Reach-1 1.381 6273.00 1233.50 1239.35
1239.89 0.003040 5.88 1067.51 218.52 0.47

Reach-1 1.381 6273.00 1233.50 1239.36
1239.89 0.003030 5.87 1068.71 218.57 0.47

I
Reach-1 1.381 4916.00 1233.50 1238.69

1239.13 0.002883 5.31 925.41 211.92 0.45
Reach-1 1.381 2876.00 1233.50 1237.51

1237.79 0.002525 4.22 681.98 200.10 0.40

I Reach-1 1.307 6273.00 1232.30 1236.69 1236.26
1237.82 0.010398 8.56 736.95 228.70 0.82

Reach-1 1.307 6273.00 1232.30 1236.69 1236.25
1237.83 0.010457 8.55 733.31 215.00 0.82

I
Reach-1 1.307 4916.00 1232.30 1236.26 1235.80

1237.17 0.009959 7.67 641.87 220.23 0.78
Reach-1 1.307 2876.00 1232.30 1235.46 1235.01

1236.04 0.009328 6.11 470.37 210.96 0.72

I Reach-1 1.286 6273.00 1231.00 1234.90 1234.90
1236.33 0.016555 9.58 654.59 230.25 1.00

Reach-1 1.286 6273.00 1231.00 1234.90 1234.90
1236.33 0.016555 9.58 654.59 230.25 1.00

I
Reach-1 1.286 4916.00 1231.00 1234.44 1234.44

1235.68 0.017415 8.93 550.34 223.52 1.00
Reach-1 1.286 2876.00 1231.00 1233.64 1233.64

1234.55 0.019155 7.66 375.25 206.04 1.00
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Reach-1 1.251 6273.00 1219.00 1222.80 1222.80
1224.36 0.004068 10.03 625.49 202.41 1.01

I Reach-1 1.251 6273.00 1219.00 1222.80 1222.80
1224.36 0.004068 10.03 625.49 202.41 1.01

Reach-1 1.251 4916.00 1219.00 1222.33 1222.33
1223.66 0.004226 9.27 530.06 198.60 1.00

Reach-1 1.251 2876.00 1219.00 1221.48 1221.48

I 1222.44 0.004774 7.87 365.23 191.84 1.01

Reach-1 1.213 6273.00 1209.00 1217.59
1217.88 0.000291 4.34 1445.85 226.31 0.30

I Reach-1 1.213 6273.00 1209.00 1217.59
1217.88 0.000291 4.34 1445.85 226.31 0.30

Reach-1 1.213 4916.00 1209.00 1216.92
1217.14 0.000250 3.79 1296.16 221.97 0.28

Reach-1 1.213 2876.00 1209.00 1215.74

I 1215.86 0.000171 2.77 1038.93 214.31 0.22

Reach-1 1.191 6273.00 1208.50 1216.08 1216.08
1217.67 0.004079 10.10 621. 30 198.00 1.00

I Reach-1 1.191 6273.00 1208.50 1216.08 1216.08
1217.67 0.004079 10.10 621. 30 198.00 1.00

Reach-1 1.191 4916.00 1208.50 1215.59 1215.59
1216.95 0.004272 9.36 524.95 193.99 1.00

Reach-1 1.191 2876.00 1208.50 1214.73 1214.73

I 1215.72 0.004809 7.95 361.83 187.00 1.01

Reach-1 1.169 6273.00 1207.50 1213.29
1214.25 0.001600 7.88 796.45 183.77 0.67

I
Reach-1 1.169 6273.00 1207.50 1213.29

1214.25 0.001600 7.88 796.45 183.77 0.67
Reach-1 1.169 4916.00 1207.50 1212.64

1213.45 0.001607 7.24 678.78 178.33 0.65
Reach-1 1.169 2876.00 1207.50 1211.49

I
1212.05 0.001578 5.98 481.03 166.41 0.62

Reach-1 1.058 6273.00 1205.00 1212.09
1212.75 0.004048 6.52 961.85 208.82 0.54

I
Reach-1 1.058 6273.00 1205.00 1212.09

1212.75 0.004048 6.52 961.85 208.82 0.54
Reach-1 1.058 4916.00 1205.00 1211. 38

1211.95 0.004163 6.02 816.26 204.15 0.53
Reach-1 1.058 2876.00 1205.00 1210.15

I
1210.55 0.004450 5.04 570.28 196.01 0.52

Reach-1 0.946 6522.00 1202.50 1209.53
1210.26 0.004347 6.88 948.62 200.74 0.56

I
Reach-1 0.946 6522.00 1202.50 1209.53

1210.26 0.004347 6.88 948.62 200.74 0.56
Reach-1 0.946 5085.00 1202.50 1208.80

1209.42 0.004373 6.32 804.53 194.17 0.55
Reach-1 0.946 2917.00 1202.50 1207.49

I
1207.92 0.004445 5.22 559.17 182.44 0.53

Reach-1 0.833 6522.00 1200.00 1207.26
page 31

I
I
I
I
I



I l
I McM;cDam

1207.89 0.003520 6.34 1028.51 209.82 0.50
Reach-1 0.833 6522.00 1200.00 1207.26

1207.89 0.003520 6.34 1028.51 209.82 0.50
Reach-1 0.833 5085.00 1200.00 1206.53

I 1207.05 0.003489 5.80 876.83 203.33 0.49
Reach-1 0.833 2917.00 1200.00 1205.21

1205.56 0.003433 4.73 616.24 191.68 0.47

I Reach-1 0.746 6522.00 1198.50 1204.81
1205.78 0.006041 7.91 824.63 180.98 0.65

Reach-1 0.746 6522.00 1198.50 1204.81
1205.78 0.006040 7.91 824.65 180.98 0.65

I
Reach-1 0.746 5085.00 1198.50 1203.91

1204.81 0.007063 7.65 664.75 172.62 0.69
Reach-1 0.746 2917.00 1198.50 1202.63

1203.27 0.007666 6.46 451.43 160.78 0.68

I Reach-1 0.647 6522.00 1196.00 1202.49
1202.97 0.004379 5.56 1172.84 344.13 0.53

Reach-1 0.647 6522.00 1196.00 1202.49
1202.97 0.004382 5.56 1172.50 344.06 0.53

Reach-1 0.647 5085.00 1196.00 1201.83

I 1202.25 0.003274 5.25 969.07 249.34 0.47
Reach-1 0.647 2917.00 1196.00 1200.93

1201.16 0.002273 3.87 753.12 232.49 0.38

I Reach-1 0.579 6522.00 1192.50 1200.49 1199.80
1200.98 0.007158 5.65 1154.11 477.20 0.64

Reach-1 0.579 6522.00 1192.50 1200.49 1199.80
1200.99 0.007135 5.65 1155.27 477.26 0.64

Reach-1 0.579 5085.00 1192.50 1200.07 1199.45

I
1200.51 0.007889 5.31 956.78 466.75 0.65

Reach-1 0.579 2917.00 1192.50 1199.10 1198.78
1199.54 0.012363 5.34 546.59 371.04 0.77

I
Reach-1 0.527 6522.00 1193.00 1198.14

1198.77 0.009168 6.36 1025.90 428.69 0.72
Reach-1 0.527 6522.00 1193.00 1198.13

1198.76 0.009244 6.38 1022.19 427.47 0.73
Reach-1 0.527 5085.00 1193.00 1197.56

I
1198.18 0.009066 6.32 804.41 336.12 0.72

Reach-1 0.527 2917 .00 1193.00 1196.49
1196.98 0.007345 5.58 523.17 225.29 0.64

I
Reach-1 0.437 6522.00 1188.00 1194.67

1195.14 0.006201 5.50 1186.44 458.29 0.60
Reach-1 0.437 6522.00 1188.00 1194.68

1195.14 0.006117 5.47 1191.31 458.33 0.60
Reach-1 0.437 5085.00 1188.00 1194.37

I
1194.74 0.005602 4.83 1052.24 457.09 0.56

Reach-1 0.437 2917 .00 1188.00 1193.67
1193.91 0.005362 3.94 739.63 421.95 0.52

I
Reach-1 0.35 6522.00 1184.50 1190.91

1191.62 0.009560 6.80 987.66 445.62 0.75
Reach-1 0.35 6522.00 1184.50 1190.92

1191.64 0.009620 6.83 954.51 370.46 0.75
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Reach-1 0.35 5085.00 1184.50 1190.36

1191.07 0.012057 6.74 760.54 386.85 0.81
Reach-1 0.35 2917.00 1184.50 1189.58

1190.13 0.013947 5.95 490.52 309.72 0.83

Reach-1 0.238 6522.00 1180.00 1186.21 1185.26
1186.57 0.007425 4.76 1370.10 754.50 0.62

Reach-1 0.238 6522.00 1180.00 1186.21 1185.26
1186.57 0.007425 4.76 1370.10 754.50 0.62

Reach-1 0.238 5085.00 1180.00 1185.66
1186.02 0.006158 4.87 1043.11 481.46 0.58

Reach-1 0.238 2917.00 1180.00 1185.11
1185.32 0.005152 3.73 782.24 472.16 0.51

Reach-1 0.159 6522.00 1178.00 1183.83 1183.00
1184.12 0.004659 4.31 1514.95 683.65 0.51

Reach-1 0.159 6522.00 1178.00 1183.83 1183.00
1184.12 0.004659 4.31 1514.95 683.65 0.51

Reach-1 0.159 5085.00 1178.00 1183.51
1183.75 0.004679 3.92 1298.85 678.13 0.50

Reach-1 0.159 2917.00 1178.00 1182.88
1183. OS 0.005680 3.34 872.22 667.10 0.52

Reach-1 0.107 6522.00 1176.00 1181.03 1181.03
1181.68 0.022404 6.45 1010.65 807.05 1.02

Reach-1 0.107 6522.00 1176.00 1181.03 1181.03
1181.68 0.022404 6.45 1010.65 807.05 1.02

Reach-1 0.107 5085.CO 1176.00 1180.89 1180.84
1181. 39 0.020260 5.67 896.56 805.80 0.95

Reach-1 0.107 2917.00 1176.00 1180.74 1180.49
1180.96 0.010808 3.76 775.08 804.48 0.68

Reach-1 0 6522.00 1172.00 1176.64 1175.49
1176.79 0.002765 3.15 2067.84 1007.30 0.39

Reach-1 0 6522.00 1172.00 1176.98 1175.49
1177 .09 0.001660 2.70 2413.02 1010.32 0.31

Reach-1 0 5085.00 1172.00 1176.00 1175.19
1176.20 0.005094 3.56 1427.17 915.67 0.50

Reach-1 0 2917.00 1172.00 1175.00 1174.57
1175.29 0.009358 4.28 680.83 522.67 0.66

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

Cft) Cft) Cft) Cft)
Cft) Ccfs) Ccfs) Ccfs) Cft)

Reach':'l 4.554 1314.34 1314.24 0.10 0.16
0.01 767.38 4319.62 807.31

Reach-1 4.554 1314.64 1314.50 0.15 0.20
0.02 5087.00 254.94

Reach-1 4.554 1313.74 1313.65 0.09 0.17
0.01 554.01 3724.99 722.57

Reach-1 4.554 1312.45 1312.38 0.07 0.18
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0.00 179.43 2433.57 598.72

I
Reach-1 4.457 1314.17 1314.10 0.07 0.15

0.00 674.47 4412.53 1223.76
Reach-1 4.457 1314.43 1314.33 0.10 0.18

0.00 5087.00 352.58
Reach-1 4.457 1313.56 1313.50 0.07 0.16

I
0.00 422.94 3856.06 1060.31

Reach-1 4.457 1312.26 1312.21 0.06 0.18
0.00 116.17 2496.83 672.65

Reach-1 4.36 1314.02 1313.95 0.07 0.30

I 0.02 788.68 4298.32 1125.64
Reach-1 4.36 1314.25 1314.15 0.10 0.33

0.01 5087.00 348.84
Reach-1 4.36 1313.40 1313.34 0.06 0.35

0.02 533.98 3745.02 1009.50

I Reach-1 4.36 1312.08 1312.03 0.06 0.44
0.02 152.46 2460.54 762.18

Reach-1 4.254 1313.70 1313.46 0.24 0.25

I 0.05 55.81 5031.19 456.22
Reach-1 4.254 1313.90 1313.68 0.22 0.24

0.05 5087.00 321. 71
Reach-1 4.254 1313.04 1312.78 0.25 0.29

0.06 12.05 4266.95 390.31

I Reach-1 4.254 1311.62 1311.34 0.28 0.38
0.07 2613.00 248.94

Reach-1 4.148 1313.40 1313.34 0.06 0.25

I 0.03 266.81 4820.20 913.93
Reach-1 4.148 1313.62 1313.55 0.07 0.24

0.03 5087.00 404.89
Reach-1 4.148 1312.68 1312.62 0.06 0.26

0.04 142.67 4136.34 772.42

I
Reach-1 4.148 1311.17 1311.12 0.05 0.29

0.03 16.75 2596.25 538.51

Reach-1 4.053 1313.12 1312.71 0.41 0.50

I
0.03 17.82 5067.67 1.51 364.00

Reach-1 4.053 1313.34 1312.98 0.36 0.41
0.03 5087.00 247.00

Reach-1 4.053 1312.38 1311. 94 0.44 0.44
0.02 4279.00 165.05

I
Reach-1 4.053 1310.85 1310.54 0.31 0.36

0.01 2613.00 144.59

Reach-1 4.015 1312.58 1311. 82 0.75 1.32

I
0.01 5087.00 127.56

Reach-1 4.015 1312.91 1312.26 0.65 1.16
0.04 5087.00 130.67

Reach-1 4.015 1311.91 1311.26 0.65 1.29
0.02 4279.00 123.02

I
Reach-1 4.015 1310.48 1310.09 0.39 1.10

0.03 2613.00 113.54

page 34

I
I
I
I
I



I
I MCM;COam

Reach-1 3.945 1311.25 1310.40 0.84 1.53
0.09 1098.17 4922.15 2.68 544.41

Reach-1 3.945 1311.71 1310.70 1.01 1.22

I
0.17 595.00 5428.00 240.00

Reach-1 3.945 1310.61 1309.80 0.81 1.43
0.11 623.34 4123.66 467.43

Reach-1 3.945 1309.35 1308.62 0.73 1.26
0.14 71.12 2763.88 316.43

I Reach-1 3.879 1309.62 1309.09 0.54 1.32
0.02 220.75 5251. 34 550.91 381.65

Reach-1 3.879 1310.32 1309.89 0.42 0.95

I
0.01 333.02 5264.78 425.21 289.30

Reach-1 3.879 1309.07 1308.64 0.43 1.18
0.00 134.61 4270.41 341. 98 338.63

Reach-1 3.879 1307.95 1307.68 0.27 0.99
0.02 35.12 2715.85 84.04 285.20

I Reach-1 3.816 1308.29 1307.81 0.48 2.36
0.03 1321.40 3489.99 1211.61 996.89

Reach-1 3.816 1309.37 1308.88 0.49 2.46
0.13 1327.22 3804.08 891. 70 380.00

I Reach-1 3.816 1307.88 1307.42 0.47 2.28
0.04 737.27 3097.86 911.88 923.46

Reach-1 3.816 1306.93 1306.48 0.45 2.13
0.04 70.43 2374.11 390.46 550.67

I Reach-1 3.737 1305.90 1305.12 0.78 2.50
0.12 1579.05 3218.46 1225.49 855.12

Reach-1 3.737 1306.77 1304.96 1.81 2.15
0.46 724.92 4222.43 1075.65 350.00

I Reach-1 3.737 1305.57 1304.72 0.84 2.62
0.13 879.75 2959.01 908.23 807.18

Reach-1 3.737 1304.76 1303.90 0.86 2.72
0.12 161.47 2314.02 359.51 501. 78

I Reach-1 3.656 1303.28 1302.90 0.38 2.36
0.02 1864.60 3163.09 995.31 790.88

Reach-1 3.656 1304.16 1303.89 0.27 1.88
0.09 2194.90 3040.27 787.83 450.00

I
Reach-1 3.656 1302.82 1302.41 0.41 2.32

0.02 1180.33 2857.14 709.53 753.95
Reach-1 3.656 1301.92 1301.47 0.45 2.43

0.01 312.33 2236.65 286.02 572.89

I Reach-1 3.563 1300.90 1300.28 0.61 2.90
0.01 1637.41 3480.04 905.55 757.53

Reach-1 3.563 1302.20 1301.05 1.14 3.37
0.11 976.17 4601.08 445.75 307.19

I
Reach-1 3.563 1300.48 1299.92 0.56 2.92

0.01 1089.91 3032.69 624.41 698.95
Reach-1 3.563 1299.47 1298.91 0.56 2.94

0.00 268.13 2329.15 237.72 494.39

I Reach-1 3.465 1297.99 1297.41 0.58 2.52
0.06 2293.36 3390.04 339.60 750.22

Reach-1 3.465 1298.72 1297.94 0.79 3.03
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0.07 1617.71 3965.46 439.83 320.00
Reach-1 3.465 1297.55 1296.89 0.66 2.71

0.09 1399.86 3113.99 233.15 696.26

I
Reach-1 3.465 1296.53 1295.91 0.61 3.02

0.07 485.05 2272.29 77 .66 354.20

Reach-1 3.354 1295.40 1295.03 0.37 2.59
0.07 1550.96 3826.46 645.58 595.55

I Reach-1 3.354 1295.63 1295.06 0.57 2.55
0.02 913.81 4466.53 642.66 310.00

Reach-1 3.354 1294.75 1294.39 0.36 2.53
0.06 1085.03 3312.29 349.68 529.49

Reach-1 3.354 1293.44 1293.07 0.37 2.45

I 0.03 357.40 2433.23 44.37 389.64

Reach-1 3.247 1292.74 1291.67 1.07 3.43
0.20 837.13 4283.52 902.35 545.71

I Reach-1 3.247 1293.06 1292.32 0.75 2.92
0.04 752.36 3974.35 1296.28 300.00

Reach-1 3.247 1292.16 1291.23 0.93 3.34
0.15 579.59 3635.16 532.26 447.62

Reach-1 3.247 1290.96 1290.33 0.63 3.03

I 0.04 210.63 2466.94 157.44 284.24

Reach-1 3.14 1289.10 1288.71 0.39 2.88
0.03 306.86 2932.24 2783.90 775.82

I Reach-1 3.14 1290.10 1289.48 0.62 3.19
0.07 621. 50 3732.35 1669.15 365.00

Reach-1 3.14 1288.67 1288.25 0.41 2.92
0.05 192.00 2652.89 1902.11 749.59

Reach-1 3.14 1287.88 1287.40 0.49 3.00

I
0.09 55.73 2149.93 629.34 660.32

Reach-1 3.011 1286.20 1285.91 0.29 1.86
0.01 144.57 1912.29 3966.15 567.61

I
Reach-1 3.011 1286.85 1286.45 0.40 1.84

0.00 188.05 2305.62 3529.33 350.00
Reach-1 3.011 1285.70 1285.44 0.25 1.87

0.01 67.14 1637.01 3042.85 534.29
Reach-1 3.011 1284.80 1284.60 0.20 1.90

I
0.02 6.29 1176.32 1652.39 474.82

Reach-1 2.937 1284.33 1283.96 0.37 1. 54
0.00 1105.09 2600.53 2317.37 615.06

I
Reach-1 2.937 1285.00 1284.56 0.44 1.59

0.01 746.61 2907.77 2368.62 330.00
Reach-1 2.937 1283.82 1283.46 0.36 1.49

0.02 695.20 2287.85 1763.96 590.55
Reach-1 2.937 1282.88 1282.50 0.39 1.72

I
0.03 145.44 1780.01 909.55 544.02

Reach-1 2.867 1282.79 1282.43 0.36 2.47
0.06 1257.44 4686.19 79.37 670.34

I
Reach-1 2.867 1283.40 1282.89 0.52 2.70

0.06 249.49 5616.19 157.31 240.00
Reach-1 2.867 1282.31 1282.00 0.31 2.51

0.08 781.10 3915.58 50.31 608.95
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Reach-1 2.867
0.06 105.69 2723.94

Reach-1 2.774
0.14 33.69 4744.65

Reach-1 2.774
0.18 8.67 5136.75

Reach-1 2.774
0.20 5.56 4207.53

Reach-1 2.774
0.16 2735.32

Reach-1 2.691
0.06 221.79 5321.32

Reach-1 2.691
0.05 59.20 5677.09

Reach-1 2.691
0.05 116.76 4368.45

Reach-1 2.691
0.04 16.85 2781.99

Reach-1 2.588
0.17 507.63 4460.11

Reach-1 2.588
0.08 646.35 4539.70

Reach-1 2.588
0.14 265.04 3763.37

Reach-1 2.588
0.07 56.09 2530.85

Reach-1 2.486
0.01 365.24 4839.04

Reach-1 2.486
0.06 202.95 5686.67

Reach-1 2.486
0.00 180.70 4076.85

Reach-1 2.486
0.03 19.52 2710.81

Reach-1 2.395
0.01 1130.76 4201.36

Reach-1 2.395
0.04 1108.96 4292.64

Reach-1 2.395
0.02 783.21 3518.16

Reach-1 2.395
0.06 317.11 2348.77

Reach-1 2.31
0.08 1868.02 3586.55

Reach-1 2.31
0.16 1698.26 4030.88

Reach-1 2.31
0.11 1215.48 3164.52

Reach-1 2.31
0.20 285.15 2462.83

McMicDam
1281.13 1280.84

5.37 453.81

1280.26 1279.30
1244.65 551.65

1280.64 1279.48
877.58 180.00

1279.72 1278.64
533.91 456.29

1278.30 1277.43
99.68 171.89

1277.74 1277.26
479.89 377.51

1277.98 1277.43
286.71 190.00

1277.01 1276.58
261.79 334.28

1275.55 1275.23
36.17 239.09

1274.89 1273.79
1055.26 406.00

1275.29 1274.27
836.96 210.00

1274.25 1273.29
718.59 347.63

1272.~7 1272.27
248.07 230.33

1271.24 1270.72
818.72 430.95

1271.70 1270.94
133.38 185.00

1270.59 1270.09
489.45 408.15

1269.33 1268.88
104.68 295.76

1268.95 1268.36
690.88 356.54

1269.37 1268.79
621.40 220.00

1268.29 1267.77
445.63 334.16

1267.10 1266.73
169.13 284.88

1266.68 1265.98
568.43 366.78

1267.13 1266.19
293.86 200.00

1265.97 1265.23
367.00 344.69

1264.70 1263.78
87.02 280.91
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I
I MCM;CDam

Reach-1 2.208 1264.30 1263.87 0.44 1.94
0.00 2434.80 3168.55 419.65 314.93

I
Reach-1 2.208 1264.83 1264.43 0.40 1.89

0.04 2626.72 3193.75 202.53 215.00
Reach-1 2.208 1263.59 1263.23 0.36 1.89

0.01 1883.63 2617.14 246.22 292.05
Reach-1 2.208 1262.21 1261.97 0.25 1. 74

I
0.03 1045.14 1730.11 59.75 247.10

Reach-1 2.118 1262.35 1261.87 0.49 2.68
0.05 3786.81 2486.19 406.94

I
Reach-1 2.118 1262.91 1262.13 0.77 3.10

0.04 4588.71 1684.29 200.00
Reach-1 2.118 1261.69 1261.19 0.49 2.84

0.05 3286.00 1630.00 391.38
Reach-1 2.118 1260.45 1259.93 0.51 3.08

I
0.05 2388.28 487.72 310.11

Reach-1 2.034 1259.62 1258.61 1.01 5.47
0.06 3840.03 2432.97 236.58

I
Reach-l 2.034 1259.77 1258.61 1.16 5.64

0.05 3997.95 2275.05 180.00
Reach-1 2.034 1258.80 1257.81 0.99 5.52

0.04 3304.91 1611.09 224.73
Reach-1 2.034 1257.32 1256.36 0.96 5.61

0.00 2386.07 489.93 203.42

I Reach-1 1.949 1254.09 1252.47 1.62 3.66
0.30 6273.00 159.18

Reach-1 1.949 1254.09 1252.47 1.62 3.66

I 0.30 6273.00 159.18
Reach-1 1.949 1253.23 1251.82 1.41 3.59

0.26 4916.00 145.62
Reach-1 1.949 1251. 70 1250.73 0.97 3.47

0.19 2876.00 134.35

I Reach-1 1.858 1250.13 1249.50 0.64 1.77
0.02 6273.00 216.46

Reach-1 1.858 1250.13 1249.50 0.64 1.77

I 0.02 6273.00 216.46
Reach-1 1.858 1249.38 1248.85 0.53 1.77

0.02 4916.00 210.61
Reach-1 1.858 1248.05 1247.70 0.35 1. 75

0.01 2876.00 200.28

I Reach-1 1. 788 1248.35 1247.52 0.83 2.19
0.03 6273.00 205.83

Reach-1 1. 788 1248.35 1247.52 0.83 2.19

I
0.03 6273.00 205.83

Reach-1 1. 788 1247.59 1246.89 0.70 2.23
0.02 4916.00 201.21

Reach-1 1.788 1246.28 1245.80 0.48 2.32
0.01 2876.00 193.22

I Reach-1 1.708 1246.13 1245.39 0.73 2.40
0.04 6273.00 202.94
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I
I MCM;CDam

0.33 4916.00 198.60
Reach-1 1.251 1222.44 1221.48 0.96 0.09

0.25 2876.00 191.84

I Reach-1 1.213 1217.88 1217.59 0.29 0.08
0.13 6273.00 226.31

Reach-1 1.213 1217.88 1217.59 0.29 0.08

I
0.13 6273.00 226.31

Reach-1 1.213 1217 .14 1216.92 0.22 0.08
0.11 4916.00 221.97

Reach-1 1.213 1215.86 1215.74 0.12 0.06
0.09 2876.00 214.31

I Reach-1 1.191 1217.67 1216.08 1. 58 0.28
0.19 6273.00 198.00

Reach-1 1.191 1217.67 1216.08 1.58 0.28
0.19 6273.00 198.00

I Reach-1 1.191 1216.95 1215.59 1. 36 0.28
0.16 4916.00 193.99

Reach-1 1.191 1215.72 1214.73 0.98 0.29
0.13 2876.00 187.00

I Reach-1 1.169 1214.25 1213.29 0.96 1.41
0.09 6273.00 183.77

Reach-1 1.169 1214.25 1213.29 0.96 1.41
0.09 6273.00 183.77

I Reach-1 1.169 1213.45 1212.64 0.81 1.43
0.08 4916.00 178.33

Reach-1 1.169 1212.05 1211.49 0.56 1.45
0.05 2876.00 166.41

I Reach-1 1.058 1212.75 1212.09 0.66 2.48
0.01 6273.00 208.82

Reach-1 1.058 1212.75 1212.09 0.66 2.48
0.01 6273.00 208.82

I
Reach-1 1.058 1211.95 1211. 38 0.56 2.52

0.01 4916.00 204.15
Reach-1 1.058 1210.55 1210.15 0.39 2.63

0.00 2876.00 196.01

I Reach-1 0.946 1210.26 1209.53 0.73 2.34
0.03 6522.00 200.74

Reach-1 0.946 1210.26 1209.53 0.73 2.34
0.03 6522.00 200.74

I
Reach-1 0.946 1209.42 1208.80 0.62 2.34

0.03 5085.00 194.17
Reach-1 0.946 1207.92 1207.49 0.42 2.33

0.02 2917.00 182.44

I Reach-1 0.833 1207.89 1207.26 0.62 2.07
0.03 6522.00 209.82

Reach-1 0.833 1207.89 1207.26 0.62 2.07
0.03 6522.00 209.82

I
Reach-1 0.833 1207.05 1206.53 0.52 2.20

0.04 5085.00 203.33
Reach-1 0.833 1205.56 1205.21 0.35 2.25

0.03 2917.00 191.68
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I
I MCM;CDam

Reach-1 0.746 1205.78 1204.81 0.97 2.66

I
0.15 6522.00 180.98

Reach-1 0.746 1205.78 1204.81 0.97 2.66
0.15 6522.00 180.98

Reach-1 0.746 1204.81 1203.91 0.91 2.41
0.14 5085.00 172.62

I
Reach-1 0.746 1203.27 1202.63 0.65 1.99

0.12 2917.00 160.78

Reach-1 0.647 1202.97 1202.49 0.48 1.99

I
0.00 6522.00 344.13

Reach-1 0.647 1202.97 1202.49 0.48 1.98
0.00 6522.00 344.06

Reach-1 0.647 1202.25 1201.83 0.43 1.74
0.00 5085.00 249.34

Reach-1 0.647 1201.16 1200.93 0.23 1.60

I 0.02 2917.00 232.49

Reach-1 0.579 1200.98 1200.49 0.50 2.20
0.01 6522.00 477.20

I Reach-1 0.579 1200.99 1200.49 0.49 2.21
0.01 6522.00 477 .26

Reach-1 0.579 1200.51 1200.07 0.44 2.31
0.02 5085.00 466.75

Reach-1 0.579 1199.54 1199.10 0.44 2.56

I 0.00 2917.00 371.04

Reach-1 0.527 1198.77 1198.14 0.63 3.58
0.05 6522.00 428.69

I Reach-1 0.527 1198.76 1198.13 0.63 3.57
0.05 6522.00 427.47

Reach-1 0.527 1198.18 1197.56 0.62 3.37
0.08 5085.00 336.12

Reach-1 0.527 1196.98 1196.49 0.48 2.99

I 0.07 2917.00 225.29

Reach-1 0.437 1195.14 1194.67 0.47 3.49
0.02 6522.00 458.29

I Reach-1 0.437 1195.14 1194.68 0.47 3.48
0.03 6522.00 458.33

Reach-1 0.437 1194.74 1194.37 0.36 3.64
0.03 5085.00 457.09

Reach-1 0.437 1193.91 1193.67 0.24 3.75

I
0.03 2917.00 421.95

Reach-1 0.35 1191.62 1190.91 0.71 4.95
0.11 54.69 6467.31 445.62

I
Reach-1 0.35 1191.64 1190.92 0.72 4.97

0.11 6522.00 370.46
Reach""l 0.35 1191.07 1190.36 0.70 4.94

0.10 6.70 5078.30 386.85
Reach-1 0.35 1190.13 1189.58 0.55 4.70

I
0.10 2917.00 309.72

Reach-1 0.238 1186.57 1186.21 0.35 2.43
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I
I McM;cDam

0.02 6522.00 754.50
Reach-1 0.238 1186.57 1186.21 0.35 2.43

0.02 6522.00 754.50

I
Reach-1 0.238 1186.02 1185.66 0.37 2.23

0.04 5085.00 481.46
Reach-1 0.238 1185.32 1185.11 0.22 2.26

0.01 2917.00 472.16

I Reach-1 0.159 1184.12 1183.83 0.29 2.41
0.04 6522.00 683.65

Reach-1 0.159 1184.12 1183.83 0.29 2.41
0.04 6522.00 683.65

I
Reach-1 0.159 1183.75 1183.51 0.24 2.34

0.03 5085.00 678.13
Reach-1 0.159 1183.05 1182.88 0.17 2.09

0.00 2917.00 667.10

I Reach-1 0.107 1181.68 1181.03 0.65 3.42
0.15 6522.00 807.05

Reach-1 0.107 1181.68 1181.03 0.65 2.31
0.16 6522.00 807.05

Reach-1 0.107 1181. 39 1180.89 0.50 5.10

I 0.09 5085.00 805.80
Reach-1 0.107 1180.96 1180.74 0.22 5.66

0.01 2917.00 804.48

I Reach-1 0 1176.79 1176.64 0.15
6522.00 1007.30

Reach-1 0 1177 .09 1176.98 0.11
6522.00 1010.32

Reach-1 0 1176.20 1176.00 0.20

I 5085.00 915.67
Reach-1 0 1175.29 1175.00 0.29

2917.00 522.67

I
I
I
I
I
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CommeDts~ Steve here is a copy of the orr-Site Sewer Line (Revised) for Corte Bella. If
you have any questions or comments please call the office 480-446-9876.

2137 West 7th Street
Tempe, Arizona 85281-7227
(480) 446-9876 (Office)
(480) 966-3347 (Fax)

DUrgcnt

9 (Including CoverPage)

Carl Ritter (Ext. 33)

3/13/03
ScottBuchananwI StanleyConsultants 
602-912-6599

o Please Reply 0 Please Recycle

Pages:

Date:

From:

cc

o For Review 0 PleaseComment

623~546-7103

CorteBella- Off-Site Sewer

SteveVanDyke

Phone:

Fax:

Re:

1b:

Fax
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March 13,2003

2137 WEST 7TH STREET
nMPE, ARIZONA 85281·7227
(480) 446·9876 FAX(480) 446·7680

CONSTRUCTION INSPECTION &TESTING CO. ============

Ott-Site Sewer Line (Revised)

Corte Bella (Formerly Pleasant Valley Country Club)
- Off-Site Sewer
Deer Valley Road and Mclvlioken Canal!
Rose Garden Lane and Agua Fria River
Surprise, Arizona

CIT Project No.: 53796

Steve VanDykeAttention:

Re:

Representative samples were retrieved during drilling. The samples were tested

for particle-sized distribution. Due to the use of a drill rig to advance test holes

estimated percentages of cobbles and size of cobbles were made during drilling

operations and further verified by evaluation of a nearby gravel pit. The attached

grain size distribution curves reflect the estimated cobbles percentage and size.

The DSO from the grain-sized distribution curves are as follows.

Sun City Grand by Del Webb
14780 W. Mountain View Boulevard
Sun City West, Arizona 85376

Project:

As requested this finn has completed two test holes for the purpose of scour

design. The first test hole (Bl) was advanced to a depth of 15 feet in the

McMicken Flood channel at the Deer Valley Road alignment The second test

hole (B2) was advanced to a depth of 60 feet north of Rose Garden Lane in the

Agua Fria River. The soils encountered at each test boring location were visually

classified and logged (refer to the attached Boring Logs).
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=================CoNSTBoCTloN INSPECTION & TESTING CO.-+
Carta Bella (pleasant Valley Country Club)
Deer Valley Road, West ofEI Mirage Road
Peoria, Arizona
CIT Project No. 52664

·L6em·· D56:. .. , ....... ion, ;-'..' -
Bl (l~5') 10.3
B2 (0~5') 7.0

B200-15') 10.3
B2 (35-46.5') 3.0

In addition to grain size distribution curves estimated unit weights are provided on

the attached boring logs.

Ifthere are any questions, please call the undersigned.

Respectfully submitted,
Construction Inspection & Testing Co.

Fax: (1) Addresse
(l)Scott Buchanan/Stanley Consultants
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========================CONSTRUCTION INSPECTION & TESTING CO.

Boring Log

GM: Siltv Sand and Gravel with some
CobblesGray-Tan, Moist,Non Plastic

1-
OC-GM: Cobblelv, ClavcvSand Gravel.
LightBrown, Moist,Low Pl. Trace of

2- Cementation (Estimated30 % cobbles
3 to 10 inches in size with an average
size of3 to 4 inches)

3-
Estimated Unit Weight 130Ihlft3

4-

5-

6-
81
N

7-

8-

9-

10-

Increase in. % Cobbles Below 10'
U- 501 (Estimated35 to 40% cobblesranainz

4" From 6 to 12 inches in sizewith an
N averaze size of8 inches)

12-
~mlltcd Unit Weight: 13Slb/ft3

13-

14-

15- --_. -- .
Bottom at 15'

I
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For:
Project:
Location
Project:
Boring No.
Location:

Sun City Grand by Del Webb
Corta Bella

of Deer Valley Road nnd McMicken
Canal; Rose Garden Lane and Agua.
FriaRiver

Bl
See Site Plan

Date: 01/29/2003 Project No.
Type of Boring: S" Auger
Field Party: 1. Cowell

Boring No.
Location:

1-

2-

3-

4-

s-

6-

7-

8-

9-

10-

11-

12-

13-

14-

15-

53796
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CONSTRUCTION INSPECTION & TESTING CO.

Boring Log

For: Sun CityGrand by Del Webb Date: 01129/2003 Project No.
Project: Corta Bella T}'Pe of Boring: 8" Auger
Location of Project: Deer Valley Road and MeMieken Canal: Rose Garden Lane and Agua Pria River
Boring No. B2 Field Party: J. Cowell
Location: See Site Plan
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OM:SiltySand andGravel with !IOlTlCSmall
- Cobbletl, Gray-Tan, Damp,Non Plastic

(Estimated 30 'Yo cobbles l':lnging in size3 to g
:z. incheswith an average of4 inches}

· Estimated Unit Weight: 125Ib/~

4-

·
GC-GM: Cobb1r:1y Clayey SandyGravel ,

6· Light. Brown,Moist.LowPI
(Estimated 35% cobbles 8 to 12 inches inchCli in
size

- with an average sizeof 10 inches)

8--
Ectimated Unit Weight: 135Ibrill

·
10-

-
68

J::Z. N

·
14-

-
16-

18-

-
20·

-
87

22- N
SC-SM: Gr:lvcl1y Clayey Snnd, Ught Brown, Moist,- Tnu:;cofCcmentation. Low·Medium PI
(E8timatcd 1S% cobbles withan averaged size of 3

24· to 4 inches]

-
Estimatcd Unit Weight: 130Ib/n]

26·
54- N

28-
SC.SM:Claycy SandwithsomeGravel. Light

· Bf'OY,'I\. Moi!lt, T..ow PI,Traceof Cementation

30-

53796

(Estim:lted 10 to 15%cobblcs withan average
- $i7;C 00 to 4 inches)

37
32· N

Estimated Unit Weight: 1201b/nJ
-

Increase in % Gravel Below33'
34-

-
SC-SM: ClayeyGravelly Sand, Weal( Cementation,

3ti- 501 Moist.T:ln.LowPI
5" (F..stimlltcd 10 to 15%cobbleswith BTl BVcr:J.ge

- N sizeof3 to 4 inches)

38-

- Estimated Unit Weight: 1251blt\~

40-

-
81

4~· N

.
44-.

-
46-

85
- N

48·

-
SO·

SC·SM:ClayeyGrn\'tlly Sand,Traceof
- sor Cementation, Tan.Moist. Low-Medium PI

5"
S:Z- N

Estimated Unit Weight: 1251b/nJ
-

54-
GC-GM: ClayeySandyGravel, with Bome Cobbles.

- WeakCementation, Tan,Moist, Low-Medium PI
(E.~mated 10 to ISo/" cobbleswith onavcrage

56- 50r si7,C onto 4 inches)
S"

- N
E!itimated Unit Weight: 1351brn]

5R-

-.- --
-- ----60- BottomoCTestHoleat 60.6'
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CONSTRocnON INSPECTION & TESTING CO.========= oi.
GRAIN SIZE DISTRIBUTION CURVE

(Uses)Date: 1/29/2003

Project No.: 53796
Project: CorteBella (Formerlv PleasantValley C.C.)
Location: Off Site Sewer Line
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Date: 1/29/2003
Project No.: 53796
Project: Corta Bella (Formerlv Pleasant Val1evc.e.)
Location: Off Site Sewer Line
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GRAIN SIZE DISTRIBUTION CURVE

(Uses)Date: 1129/2003
Project No.: 53796
Project: Corta Bella (Formerlv Pleasant Vallev C.C.)
Location: Off Site Sewer Line
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CORTE BELLA
OFF-SITE SEWER, FORCE MAIN AND LIFT STATION

PRELIMINARY SCOUR ANALYSIS

SCI #16392

APPENDIXB

McMicken Dam Outfall Wash Scour and Lateral Migration Calculations
and Supporting Documentation
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Watercourse:
Source:
Computed by:
Checked by:
Approved by:

McMicken Dam Canal @ Deer Valley Drive
HEC-RAS Model: McMicDamCnlRevOO.prj

Date: _
Date: _
Date: _

e
Stanley Consultants II«:.

AiaIity~~

~~_~Jer.t15-""

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Deslan Dlscharae Q100) Hvdraullcs

HEC-2 Section Q100 dm Vm w q S
letsl 1ft) Ift/s) Iftl Icfslftl Ift/ftl

1.858 6273 5.70 6.41 216.46 29 0.0040
1.788 6273 5.52 7.30 205.83 30 0.0058

Average Values: 6273 5.61 6.86 - 29.73 0.00490

Dominant Dischar e (Q101 Hydraulics

HEC-2 Section Q10 dm Vm w q S
letsl Iftl Ift/sl Iftl Icfs/ftl Ift/ftl

1.858 2876 3.90 4.76 200.28 14 0.0038
1.788 2876 3.80 5.57 193.22 15 0.0061

Averaae Values: 2876 3.85 5.17 - 14.62 0.00495

Partlcal Size
Percent Passing (mm)

0 50 10.3

0 75 55
0 90 90

Notes:
HEC-RAS Model: a:\163921Schalk\HEC-RAS\McMicDamCnIRevOO.p~

Vm: Channel velocity at design discharge, ftIs

dm: Channel flow depth at design discharge, ft

S: Energe grade at design discharge, ftIft
w: Top channel width at design discharge, ft
q: Unit design discharge per top width, cfslft

Vm' : Channel velocity at dominant discharge, ftIs

dm' : Channel flow depth at dominant discharge, ft

S': Energe grade at dominant discharge, ftIft
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Scour Depth Analysis

Project Name: Pleasant Valley Country Club Off-Site Sewer
SCI Project No: -"1-=.6.;.39;.;2;.,-......,,..-......,_...,.-~,.--_--,-_-,.. _
Location: McMicken Dam Canal @ Deer Valley Drive

I
I
I
I
I
I
I

Known Parameters:

Hydrology Parameters:
Design Discharge (0100) :

Dominant Discharge (010) :

Hydraulics Parameters:
Manning's Roughness (n):
Mean Channel Velocity (Vm):

Mean Channel Velocity (Vm' ):

Mean Water Depth (dm):

Mean Water Depth (dm' ):

Energy Slope (S):
Energy Slope (S'):
Unit Discharge (q):

Soil Parameters:
Dso
0 90

Soil Specific Weight (Vs):

Constants:
Water Specific Weight (Vw):

Calculated Parameters: '

6273

2876

0.04
6.86
5.17
5.61
3.85
0.00490
0.00495
29.73

10.3

90

130

62.4

Computed by:
Checked by:

Approved by:

mm 0.406 in 0.0338 ft

mm 3.543 in 0.2953 ft
Ib/ftJ

Ib/ftJ

17-Mar·2003

Armor Particle Size, Dc

Bedload Transport (Meyer-Peter, MUlier):
Dc

dm'S' Dc: 38.62 mm 0.13 ft

O.19(~)3/2
D90

Competent Bottom Velocity: '2 Dc= 50.25 0.16 ftDc=1.88 v.; mm

Shields Diagram: o, =Ywdm' S'I (Ys-Yw) / 0.06 "Dc= 89.37 mm 0.29 ft

Yang Incipient Motion: Dc: 0.00659 Vm, 2 Dc= 53.69 mm 0.18 ft

Average o, = 47.52 mm 0.16 ft

Decimal percentage of original bed material larger than Deo dp= 0.27
Long Term Scour Depth, Oils Oils = 2 n, (1/Llp - 1) Total 0 1.. = 0.84 ft

Average Dos =

General Scour, OgS (Based on Design Discharge)

( from Figure 9, USSR 1984)
(Vc = 1.46 DS0

2l7q1" )

2.98 ft

0.64 ft

0.27 ft

0.64 ft

5.53 ft

2.43 ft

3.79 ft

2.73 ft

Dds =
Dads'"

"Dgs=
Dos =
Dgs=
Dos:

Maximum ObI. =

Dds =0.033 dm

Dads = 0.0135 v;Z

3.5
4.6

Dgs=2.45 qO.Z4

Dos = Z 0.47 (0 1001(1.76050
112»113

Dos =Z 1.67 q213 I Fbo1/3

Dgs=dm(vmNc-1)

Total Scour, o,

Bed-Form Scour, 0bfs

"

Long Term Scour, Olts (Based on Dominant Discharge)

US Bureau of Reclamation (USBR):

Lacey Equation: Z= 0.5

Blench Equation: Z= 0.6

Competent Velocity Approach:

Dune Scour (Simons 1977)

Antidune Scour (SLA 1985)

Blench's "zero bed factor", Fbo

Competent Velocity, VcI
I
I
I
I
I
I
I
I
I
I

Total Computed Scour Depth, Os =Dg• + OIlS + ObI.

"Not Applicable

Ds =
Design Ds =

4.5 ft

5.8 ft (Safety Factor = 1.3)

4?
Stanley Consultants INC.

ASt.rEtrc.'tf.CI~

~'fVl.Jt~lIlRl~~-~

Designed by: Frank Gu. P.E.
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Lateral Migration Analysis

I Project Name:
SCI Project No:
Location:

Pleasant Valley Country Club Off-Site Sewer
16392
McMicken Dam Canal @ Deer Valley Drive

1B·Mar·2003

Computed by:
Checked by:

Approved by:

Known Parameters:

I
I
I

Hydrology Parameters:
Total Discharge (0100) : 6273 cfs

Hydraulics Parameters:
Manning's Roughness (n): 0.040
Mean Channel Velocity (Vm): 6.86 fps (at design discharge)
Mean Water Depth (dm): 5.61 ft (at design discharge)
Energy Slope (S): 0.00490 flIft (at design discharge)
Channel side Slope (Z): 3.3 ftIft (horizontaVvertical)
Channel bottom (b): 160 ft

Soil Parameters:
0 75 55 mm 2.165 in 0.1604 ft

Constants:
Water Specific Weight (YwI: 62.4 Iblft'

Figure Look-Up: Vb= 6.70 flIs. (Figure 1) (Sediment Laden)

C.= 1.00 (Figure 2)

Cb= 0.84 (Figure 3)

Cd= 1.14 (Figure 4)

Va = 6.4 ftIs Bank Not Stable

Level II . Allowable Velocity Analysis

V.=VbXC.XCbXCd

V. = Maximum allowable flow velocity, flIs

Vb= Basic maximum allowable flow velocity obtained from Fig 1, flIs

C., ~. Cd = Correction factors for channel alignment. bank slope
and flow depth, respectively, (Fig 2 thru 4)

I
I
I
I
I

Levell
Equation:

Setback =

Equation:

79.2 It

-> setback = 1.0(0Ioo)G,5

setback = 2.5(01oo)G,5

Straight channel reaches or with 'minor curvature

Channels with obvious curvature or channel bend

Level II • Tractive Stress Analysis

t = Ywdm [075
116/39

nj2 S

1st =Colx (CocCst - Cst)+ Cst
t.. = 0.4 [ (Z2 - CofCilR) / (1+Z2)]112 ~5

e
Stanley Consultants INC.

A~~,"*"
~~ll'!l~~.~

0-9*1 by: FfW1k au. P.E.

Actual tractive stress, Ibslft"

Allowable tractive stress. Ibslft"

BankStabie

(Figure 5) bldm = 28.5

(Figure 6) rJb > 10

(Rgure 7) LJb> 10

(Figure 8) Slightly Rounded

ibslff
Ibslft2

Ibslff

0.80

1.0

0.15
38.1

0.91

0.73

0.76

lst< t.s

Cs =
C

oc
=- - - - -

Col=
CilR =--=::-:--

t=

tst=
t.s =

Lateral Setback:

Equation:

Figure Look-Up:

I

I
I

I

I
I

I
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(0'0 - riZ- ~l;o') 'P ( L-E'
Plan' Imported PIa RIVER·1 Reach-1 RS' 1.788 Profile' PF 1

E.G. Elev (tt) 1248.35 Element - Lett 08 Channel RightOB

Vel Head (tt) 0.83 Wt. n-Val. 0.040

W.S. Elev (tt) 1247.52 Reach Len. (ft) 485.00 425.00 390.00

Crit W.S. (tt) Flow Area (sq ft) 859.41

E.G. Slope (ftltt) 0.005779 Area (sq ft) 859.41

QTotal (ds) 6273.00 . Flow (cfs) 6273.00

Top Width (tt) 205.83 Top Width (tt)
.....

205.83

Vel Total (ftls) 7.30 Avg. Vel. (ftls) 7.30

Max Chi Dpth(ft) . 5.52 Hydr. Depth (ft) 4.18

Conv.Total (cfs) 82516.4 Conv. (cfs) 82516.4

Length Wtd.(ft) 425.00 Wetted Per. (tt) 206.82

Min Ch EI (ft) 1242.00 Shear (Ib/sq ft) 1.50

Alpha 1.00 Stream Power (Ib/ft s) 10.94

Frctn Loss (ft) 2.19 Cum Volume (acre-ft) 0.45 227.48 0.02

C s E Loss (tt) 0.03 Cum SA (acres) 0.94 75.66 0.06

Errors Warnings and Notes

Waming: 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.
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:p/e.....~~-\ V llo(., Co,", ~\:,. C.J ....~
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Waming: The energy loss was greater than 1.0 ft (0.3 mI. between the current and previous cross

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

E.G. Elev (ft) 1250.13 Element
...

Left OB Channel RightOB

Vel Head (ft) 0.64 Wl. n-Val. 0.040

W.S. Elev (ft) 1249.50 Reach Len. (ft) 425.00 370.00 320.00

Crit W.S. (ft) Flow Area (sq ft) .....
978.65

E.G. Slope (ftlft) 0.004008 Area (sq ft) 978.65

QTotal (cfs) 6273.00 FloW(cfs)
.....

6273.00

TopWidth (ft) 216.46 Top Width (ft)
..•.

216.46

Vel TotaL(ftIs) 6.41 AVg.Vel. (ftIsj'
.....

6.41

MaxChlDpth (ft) 5.70 Hydr. Depth (ft)
.

4.52

Conv. Total (cfs) -: 99083.4 Conv. (cfs) 99083.4

Length Wtd. (ft) 370.00 Wetted Per. (ft) .. 217.51

Min Ch El (ft) 1243.80 Shear (Ib/sq ft) 1.13

Alpha 1.00 Stream Power (Ib/fts) 7.22

FrcIDLoss (ft) .•.... 1.77 Cum Volume (aCre-ft) . 0.45 235.29 0.02

C & E Loss (il) 0.02 Cum SA (acres) 0.94 77.46 0.06

Errors Warnings and Notes

100 - .,,-,2..... 'P/2:c:> t=1'.t.. E
Plan: Imported Pia RIVER-1 Reach-1 RS: 1.858 Profile: PF 1
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Waming: The energy loss was greater than 1.0 tt (0.3 m). between the current and previous cross

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

Errors Warnings and Notes

Plan: Imported Pia RIVER-1 Reach-1 RS: 1.858 Profile: PF 4

E.G. Elev (tt) 1248.05 Element Lett OB Channel RightOB

Vel Head (tt) 0.35 WI. n-Val. 0.040

W.S. Elev (tt) 1247.70 Reach Len. (tt) 425.00 370.00 320.00

CritW.S. (tt) Flow Area (sq tt) 603.88

E.G. Slope (ftltt) 0.003789 Area (sq ft) 603.88

QTotal (cfs) 2876.00 Flow (cts) 2876.00

~TopWidth (tt) 200.28 Top Width (tt)
.....

200.28

Vel Total (ftlsj 4.76 Avg. VeL (ftls) 4.76 ~
Max Chi Dpth (tt) 3.90 Hydr, Depth (tt) 3.02

Cony. Total (cfs) 46720.3 Cony. (cfs) 46720.3

Length Wtd. (tt) 370.00 Welled Per. (tt) 200.92

Min Ch EI (tt) 1243.80 Shear (Ib/sq ft) 0.71

Alpha : 1.00 Stream Power (Ib/tt s) 3.39

Frctn Loss (tt) 1.75 Cum Volume (acre-ft) 137.01

C &E Loss (tt) 0.01 Cum SA (acres) 63.96

-*
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Errors Warnings and Noles

Plan' Imported Pia RIVER-1 Reach-1 RS: 1.788 Profile' PF 4

E.G. Elev (ft) 1246.28 Element Left OB Channel RightOB

Vel Head (ft) 0.48 Wt. n-Val. 0.040

W.S. Elev (ft) 1245.80 Reach Len. (ft) 485.00 425.00 390.00

CritW.S. (ft) Flow Area (sq ft) 516.34

E.G. Slope (fUft) ....... 0.006085 Area (sq ft) 516.34

Q Total (cfs) 2876.00 Flow(cfs) ......... 2876.00

~TopWidth (ft) 193.22 Top Width (ft) 193.22

Vel Total (fUs) 5.57 Avg. Vel. (fUs) ..• 5.57 f*
Max Chi Dpth (ft) 3.80 Hydr. Depth (ft)

.
2.67

Conv. Total (cfs) . 36869.3 Conv. (cfs) 36869.3

Length Wtd.(ft) 425.00 Wetted Per. (ft) 193.75

Min Ch EI (ft) 1242.00 Shear (Ib/sq tt) ".
.

1.01

Alpha < •• 1.00 Stream Power (Ib/ft 5) 5.64

Frcln Loss (ft) 2.32 Cum Volume (acre-ft) 132.25

C s E Loss(ft) 0.01 Cum SA (acres) 62.29

*

I
I
I
I
I

I
I

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

section. This may indicate the need for additional cross sections.
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FIGURE 2

CORRECTION FACTOR Co FOR CHANNEL ALIGNMENT .
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CORRECTI.ON FACTOR Cb FOR BANK SLOPE
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FIGURE 4

CORRECTION FACTOR Cd FOR DEPTH OF FLOW
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FIGURE '5

ACTUAL MAXIMUM TRACTIVE STRESS. Ts , ON
SIDES OF STRAIGHT TRAPEZOIDAL CHANNELS
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FIGURE 6

ACTUAL MAXIMUM TRACTIVE STRESS, 'tsc, ON SIDES OF
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ACTUAL MAXIMUM TRACTIVE STRESS, '(st, ON SIDES OF
TRAPEZOIDAL CHANNELS IN STRAIGHT REACHES IMMEDIATELY
DOWNSTREA~ . FROM CURVED REACHES
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FIGURE 8

ANGLE OF REPO~E. $R, FOR NON-COHESIVE MATERIALS
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CORTE BELLA
OFF-SITE SEWER, FORCE MAIN AND LIFT STATION

PRELIMINARY SCOUR ANALYSIS

SCI #16392

APPENDIXC

Open-Pit Mining Operation Locations
&

Floodway, Floodplain and Erosion Hazard Limits

(Agua Fria Watercourse Master Plan Lateral Migration Report,
JE Fuller Hydrology and Geomorphology, June 2001)
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Long Term Erosion Hazard Zone

Lateral Migration
Erosion Hazard Zone

Reach Boundaries

1996 Floodplain

Severe Erosion Hazard Zone

1996 Floodway

Erosion Hazard Zones
Reach 6

Agua Fria River
W atercourse Master Plan

Erosion hazard lines dashed
where coincident with engineered
levee or bank protection measures.

Flood Control District
of

Maricopa County
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CORTE BELLA
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