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Section 1.0: Introduction

1.1 Purpose of Study

The existing Queen Creek Wash through the project reach cannot fully contain the 100-
year runoff. The existing wash consists of constructed berms on both sides of the wash,
and a thick, sandy bed. Existing vegetation in the wash includes mature and seedling
Palo Verde and Mesquite trees, as well as other species. Most of this vegetation is
concentrated along the toes of slopes. The wash will be channelized from Sossaman
Road to Hawes Road, and tie into existing wash channelization at the project’s
downstream end (Ryland Reach) and tie into the existing wash at the upstream end. Four
grade control structures will be constructed. Sediment transport and scour was

considered for the project.

The planned improvements will provide 100-year flow capacity in the wash, as well as
enhance the community with recreational opportunities. The project will assure 100-year
level flood protection for future developments adjacent to Queen Creek Wash. The
improvements include channelization, a bridge at Sossaman Road, a paved pathway
system, and equestrian access. The new bridge at Sossaman Road is designed to pass the
100-year flood, and to be stable under 500-year flood scour. This report presents the
results of the floodplain delineation and requests a Conditional Letter of Map Revision
(CLOMR) for the project. The project location is shown on Figure 1.

1.2 Authority for Study

Dibble & Associates performed the hydrologic and hydraulic analyses for this study in
association with their subcontractors, Cannon and Associates (structural engineering),
McCloskey-Peltz (landscape architecture) and WEST Consultants (sediment transport
engineers), for the Town of Queen Creek, Arizona. The Project Managers for the Queen
Creek Wash Channelization were Tom Narva for The Town of Queen Creek and Brian
Fry, P.E. for Dibble & Associates. The project was coordinated with Paul Stears, P.E.,
Don Rerick, P.E. and Tim Murphy, P.E. with the Flood Control District of Maricopa
County (FCDMC). The FCDMC performs the floodplain administration for the Town of
Queen Creek. This study was completed in April 2003.
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Figure 1 - Project Location
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1.3 Location of Study

The Queen Creek Wash study area is located within portions of the Town of Queen
Creek and unincorporated Maricopa County. The wash channelization project is located
in Section 17, Township 2 South, Range 7 East (Sec17, T2S, R7E). This land section is
bounded by Queen Creek Road (extension) on the north, Hawes Road on the east,
Ocotillo Road on the south and Sossaman Road on the west. The downstream tie-in
occurs in portions of Sections 7 and 18 of Township 2 North, Range 7 East and the
upstream tie-in occurs in portions of Section 16 of Township 2 North, Range 7 East.
Queen Creek Wash flows from the southeast to the northwest, and is depicted on Flood
Insurance Rate Maps (FIRM) 04013C2695G and 04013C3060G. Queen Creck Wash is a
tributary to the East Maricopa Floodway (EMF), a constructed channel parallel to the
Roosevelt Water Conservation District Canal. The EMF is tributary to the Gila River.

1.4 Summary of Methodology

Floodplain areas are delineated using the HEC-RAS Version 2.2 computer model. The
starting water surface was taken from the downstream channelization project, and the
upstream water surface ties into the upstream floodplain delineation study. Rainfall-
runoff methodology (HEC-1) was utilized for the project hydrology, as explained in
Section 4. Using HEC-RAS, water surface elevations are calculated for the proposed
channel and the resulting floodplain is delineated. No floodway is delineated, and the
100-year flood is completely contained within the channel banks. The HEC-6T computer
program is used for sediment transport and scour computations.

1.5 Coordination and Acknowledgments

The channelization project was coordinated with the following agencies during the study:

e The Town of Queen Creek
e Federal Emergency Management Agency (FEMA)
e The Flood Control District of Maricopa County (FCDMC)

The project was also coordinated with the CLOMR for the downstream channelization
project, known as Ryland Reach. The title of this CLOMR is Queen Creek Wash
CLOMR, Power Road to Sossaman Road. Until that project receives a CLOMR, the
current effective hydraulic model used for the current FIRM panel should be used for
downstream areas. However, photographs contained in Appendix E.1.1 depict the nearly
complete channel grading. Therefore, the downstream tie-in is made to the CLOMR
model for the Ryland Reach. Pre-Project Conditions Model, submitted here with the
Post-Project Conditions Model, represents the completed condition of the downstream

Ryland Reach.

Initially, the upstream tie-in was the Arroyo de la Reina channelization project. That
channelization occurred from Hawes Road to approximately 1,700 feet downstream of
Hawes Road. The FIRM panels were revised to reflect the Letter of Map Revision
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(LOMR) for the Arroyo de la Reina project on June 21, 2000 (Case Number 00-09-
145P). The Arroyo de la Reina LOMR is superseded by this channelization project from
Hawes Road to Sossaman Road, because it was decided to modify one bank in the
Arroyo de la Reina section to accommodate the paved pathway system. The upstream
tie-in point then was coordinated with a previous floodplain delineation study performed
for the FCDMC (FCD NO. 95-43) and revised to reflect a LOMR on April 16, 1998
(FEMA Case Number 97-09-1116P). The title of this LOMR is Technical Data
Notebook, Application for Letter of Map Revision, Queen Creek LOMR (Hawes Road to

SPRR)

The public was notified of the project in two public meetings, held on January 14, 2002
and on November 19, 2002. Meeting announcements were mailed to all property owners
in the area, and an informational brochure was presented at the first public meeting. The
project was also publicized in the local newspaper and on the FCDMC website.

" Comments from the public were noted or discussed. Copies of the meeting
announcements and informational brochure are found in Appendix B.4. Intermediate
review meetings were conducted between the representatives from Dibble & Associates,
the Town of Queen Creek, the Flood Control District of Maricopa County, and the
Maricopa County Department of Transportation.

1.6 Study Results

This channelization project indicates that the flooding along Queen Creek Wash will be
significantly reduced, with the associated reclamation of property from the 100-year
floodplain. It is requested that the existing Zone A floodplain be revised to a Zone AE
floodplain. Work Maps showing the 100-year floodplain are based on HEC-RAS
modeling. The full-size floodplain work maps for Queen Creek Wash from Hawes Road

to Sossaman Road are contained in the map pocket.

The hydraulic analyses for this study are based on the proposed channel construction and
the approved flow rates. Water surface elevations would be affected by maintenance or
modifications to crossing roadways. Routine maintenance is planned along this segment.
The flood elevations shown on the floodplain maps and profile drawings are considered
valid only if hydraulic structures remain unobstructed, operate properly and do not fail.
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Section 2.0: FEMA Forms and ADWR Abstracts

The FEMA Revision Request MT-2 Forms are found in Appendix H. The FEMA and
ADWR abstracts are included in this section.

Section 2.0: FEMA & ADWR Abstracts

STUDY DOCUMENTATION ABSTRACT

INITIAL STUDY RESTUDY LOMR CLOMR I xl OTHER I

Section 2.1. Study Documentation Abstract for FEMA Submittals

2.1.1 Date Study Accepted

2.1.2 Study Contractor: Dibble & Associates
Contacts Brian Fry, P.E.
Address 2633 East Indian School Rd., Suite 401
- Phoenix, AZ 85016-6763
Phone (602) 957-1155

Internal Reference No. Dibble Job No. 10-0078

Subconsultants West Consultants, Sediment Transport

Cannon & Associates, Structural Engineers

McCloskey Peltz, Inc., Landscape Architects

Z&H Engineering, Survey

Ricker Atkinson McBee & Associates, Inc.,
Geotechnical Engineers

2.1.3 FEMA Technical Review Pending
Contractor
Address
| Phone
Internal Reference Number
2.1.4 FEMA Regional Reviewer Pending
Phone
2.1.5, | State Technical Reviewer - | Pending
(ADWR nor ADEM no longer provide
Phone technical review)
2.1.6 Local Technical Reviewer Timothy Murphy, P.E. »
Flood Control District of Maricopa County
Phone (602) 506-1501
2.1.7 Reach Description a. Queen Creek

Hawes Road to Sossaman Road
Approximately 1.4 miles

FIRM Panels:

04013C2695 G; 04013C3060 G

Dibble & Associates 5 Queen Creek Wash Channelization
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Photo Date: 1956
Latest Photo Revision: 1973

2.2.2 | Mapping for Hydrologic
Study
1. Type/Source:

Scale:
Date:

2. Type/Source:

Scale:
Date:

FCDMC Aerial Photography -
EMF to Hawes Road:

Kenney Aerial Mapping, Inc

1 =200, 2 ft. Contour interval
1998 (Flight Date)

FCDMC Aerial Photography -

Hawes Road to Maricopa County Line:
Aerial Mapping Company

17 =200, 2 ft. Contour interval

1991 (Flight Date)

2.2.3 | Mapping for Hydraulic
Study
1. Type/Source:

Scale:
Date:

2. Type/Source:
Scale:
Date:

3. Type/Source:

Scale:
Date
4. Type/Source:

Date:

FCDMC Aerial Photography -
EMF to Hawes Road:

Kenney Aerial Mapping, Inc

17 =200, 2 ft. Contour interval
1998 (Flight Date)

FCDMC Aerial Photography -

Hawes Road to Maricopa County Line:
DTM, Inc.

17 =200, 2 ft. Contour interval

1991 (Flight Date)

Project Mapping —

Hawes Road to Ocotillo Road:
Aerial Mapping Company, Inc.
1’=200’, 2ft. Contour interval
2001 (Flight Date)

Ground survey data along Queen Creek
Z&H Engineering, Inc.
October 2001

Dibble & Associates
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Section 3.0: Survey and Mapping Information

3.1 Field Survey Information

Z&H Engineering completed the mapping control survey for a 400’ swath of new
mapping along the project reach. This mapping was completed by Aerial Mapping
Company and is described in more detail below. Survey was conducted in October of
2001 under the direct supervision of Dave Vander Linden, RLS. In addition to surveying
for mapping control, Z&H Engineering also collected data for hydraulic structures. The
topographic mapping and floodplain elevations are placed on the National Geodetic
Vertical Datum of 1988. Appendix C contains the project survey report.

3.2 Mapping

At project startup, FCDMC supplied all of the aerial mapping that had been performed to
date in the project area. This mapping was generated as part of other hydrologic or
hydraulic studies performed in the area. The HEC-RAS and HEC-2 models that were
pasted together to form the compilation HEC-RAS model supplied by FCDMC were
created from this mapping. Two different sources generated this mapping- the reach
from the EMF to Hawes Road was performed by Kenney Aerial Mapping (KAM), while
the reach from Hawes Road to the Maricopa County line was generated by DTM, Inc.
This mapping was reportedly based on National Geodetic Vertical Datum of 1929

(NGVD "29).

Evaluation of this mapping and comparison with the survey being performed as part of
this project showed that the mapping provided by FCDMC was not on NGVD °29 as
reported, and in fact, had vertical control errors that would render it useless until
corrected. Certain elevation reference marks (ERM’s) in the Queen Creek/Gilbert area
appear to be stamped with erroneous €levations. Some of these ERM’s were used for the
vertical control for the FCDMC mapping. This introduced a “tilt” or a “vertical skew” in
the mapping. Once this was discovered, the vertical control points that were used for the
FCDMC mapping were resurveyed and a “correction factor” was calculated for each set
of mapping. The original mapping companies then corrected the mapping based on the
correction factors. It should be noted that a decision was made to use North American
Vertical Datum of 1988 (NAVD ’88) for this project.

Z&H Engineering employed Bob Phillips of GPS Services to investigate the errors in the
mapping. A full report of the mapping errors and corrections, produced by Bob Phillips,

can be found in Appendix C.

In addition to the FCDMC mapping, a 400° swath of new mapping was generated along
Queen Creek Wash from Sossaman Rd. to Hawes Rd. to be used for construction

-document generation. This mapping was performed by Aerial Mapping Company, Inc.

(AMC). This mapping was not used for hydraulic modeling, but was compared to the
mapping obtained from FCDMC to ensure quality and duplicity. The new mapping was

Dibble & Associates
January 2004
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also based on NAVD ’88 datum. A digital photo was also generated, which can be
overlain with the mapping CAD file.

Section 4.0: Hydrology

Existing conditions flows have previously been determined for the study reach and are
published in the FEMA FIS for Maricopa County, “Queen Creek Wash at Hawes Road.”
Existing conditions FEMA-approved runoff values are higher than future land use runoff
values and the revised existing conditions runoff values presented by the revised
hydrology model. Therefore, the FEMA-approved existing conditions runoff values
govern the design of the Queen Creek Wash improvements. In other words, the channel
is designed for 3010 cfs, from the existing Flood Insurance Study, and this is expected to

decrease to 2831 cfs in the future.

The primary purpose of the current, i.e. revised, hydrologic analysis is to reevaluate
existing conditions runoff values and determine future land use runoff values; these
values are compared to FEMA-approved existing conditions runoff values, the largest of
the three to be used for the design of wash improvements from Hawes Road to Sossaman
Road, as well as to review the design performed by Coe & Van Loo (CVL) for Ryland
Homes for the reach from Sossaman Road to Power Road. The project builds from the
Queen Creek and Sanokai Wash Hydraulic Master Plan (HMP), completed in
September, 2000. The Flood Control District of Maricopa County (FCDMC), in
cooperation with the towns of Gilbert and Queen Creek, conducted the HMP study as a
means to assure 100-year level flood protection for future developments adjacent to
Queen Creek and Sanokai Washes. The existing Queen Creek Wash through the project
reach cannot fully contain the 100-year runoff. The recommended improvements will
provide 100-year flow capacity in the wash, as well as enhance the community with
recreational opportunities. The improvements include a bridge at Sossaman Road, a

‘paved pathway system, and equestrian access. The revised hydrology is described in the

publication Queen Creek Wash, Power Road to Hawes Road, Revised Hydrology, and is
available upon request. The revised hydrology is not being submitted for review at this

time.

4.1 Method Description

As described above, existing conditions runoff values for the study area have been
published in FEMA FIS for Maricopa County. Revised, existing land use and future land
use hydrology for the Queen Creek area is developed using the U.S. Army Corps of
Engineers, HEC-1 Flood Hydrograph Package (HEC-1) computer program. Guidance is
given in the Drainage Design Manual for Maricopa County, Arizona, Volume I,
Hydrology (DDM1) for application of the HEC-1 program within Maricopa County. The

“application of these tools and the project hydrology are more specifically described in the

publication Queen Creek Wash, Power Road to Hawes Road, Revised Hydrology, and
will not be repeated here.

11 Queen Creek Wash Channelization
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Section 5.0: Hydraulics

5.1 Method Description

The existing wash consists of constructed berms on both sides of the wash, and a thick,
sandy bed. Existing vegetation in the wash includes mature and seedling Palo Verde and
Mesquite trees, as well as other species. Most of this vegetation is concentrated along the

toes of slopes.

The project design criteria set forth at project startup dictated that the proposed improved
channel be stable with respect to sediment transport, that the design eliminate the existing
berms on both sides of the wash, and that the proposed channel have capacity for the 100-

year flow rate.

A spreadsheet program was developed, which allowed the wash to be analyzed based on
sediment transport characteristics. The spreadsheet allows the geometric and roughness
characteristics to be varied by the user, and then uses those values to calculate the
sediment transport capacity of the cross section.

The initial design approach incorporated a “9-point” channel cross section. A “pilot
channel” was designed at the center of the cross section, which would have capacity for
approximately the 2-year storm runoff, with overbank areas designed to carry the balance
of the 100-year storm runoff. When the first design iteration was completed based on
sediment transport loads, the geometry of the pilot channel for most of the design reach
closely resembled the geometry of the existing wash bottom.

This inspired the second and ultimate design approach- use the existing wash bottom as
the pilot channel wherever possible, and design the wash “from the top, down”. This
allows the existing sandy bed of the wash to remain in place, and much of the existing
vegetation to be preserved. The wash was redesigned with this approach using the new
project aerial mapping and HEC-RAS computer program, v. 2.2. Using HEC-RAS, cross
section data is entered for the full length of the study wash, including four cross sections
at each bridge. The bottom 2 feet (approximately) of the existing wash is left as-is, and
overbank areas were cut into the side slopes until the cross section had capacity for the
100-year storm. The existing berms are removed as the overbank areas are cut into the

slopes.

The starting water surface value for the HEC-RAS computer model has been determined
from the 100-year water surface elevation of the downstream reach. This model is the
Queen Creek CLOMR prepared for Ryland Homes, Power Road to Sossaman Road.
Cross sections from this model have been copied into the Pre-Project Conditions model
for this project. A FEMA approved existing conditions flow rate has been applied the
.Pre-Project Conditions model to determine the starting water surface elevation for the
current project. The use of the FEMA approved existing conditions flow rate is
supported in Section 4.0: Hydrology.

Dibble & Associates 12 Queen Creek Wash Channelization
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5.2 Work Study Maps

Appendix G (reduced-size) contains the work study maps showing the improved
floodplain limits. A full size set of work study maps are found in the map pocket.

5.3 Parameter Estimation
5.3.1 Roughness Coefficients

Two roughness coefficient investigations have been performed as par of this project,
existing channel conditions and improved channel conditions. Appendix E.1 contains
color photographs and supporting roughness coefficient calculations. Landscape plans,
detailing the proposed landscape treatment for the improved channel are being included
with the channel construction plans with this submuttal. :

Manning's roughness coefficients, or "n"-values, are determined using procedures
adopted by the USGS. The following supporting materials are used in this analysis:

o Aerial Photographs: March 26, 2001 1:14,400 contact prints by Aerial Mapping
Company, Inc. used for base mapping of study area.

o Ground Photographs: Color photographs taken during field reconnaissance trips.

e Field Data: Information gathered during field reconnaissance trips.

e Plant Data: From Mountain States Nursery Website.

The Manning’s “n”-value is affected by many factors including bed material, cross
section irregularities, depth of flow, vegetation, channel alignment, channel shape,
obstructions, suspended material and bed-load. The typical USGS procedure consists of
selection of a base "n"-value and the addition of several adjustment factors to determine a
total roughness coefficient for each channel sub-section (main channel and overbanks).

The base "n"-value accounts for roughness due to the bed material (Thomsen, 1991,
Table 1). Where bank armor is utilized, the Arizona Department of Water Resources
Manual for Engineering Analysis of Fluvial Systems provides an equation for calculating
a “n”-value based on the size of bed material.

n, = 0.0395x DY

Where Dso = Diameter, in feet, in which 50% of the particles (by weight) are smaller.

This equation yields a base Manning’s n-value of 0.035 for the bank armor sections.
However, as stated above, the actual “n”-value is affected by many factors. Further
refinements to the n-value are made based on, Estimated Manning’s Roughness
" Coefficients for Stream Channels and Flood Plains in Maricopa County, Arizona. From
this publication, it is found that the primary factors affecting the n-value are surface
irregularities, obstructions and vegetation with consideration also given for depth and
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meander. And excerpt from this publication is included in Appendix E.1. Based on the
primary factors, the n-value is estimated from the equation;

n=(n,+n+n,+n)f,
Where;
nb = base Manning’s value for a straight uniform channel
nl = value for surface irregularities
n2 = value for obstructions
n3 = value for vegetation
fm = factor for meander

There are three typical “n”-values used in this analysis and are summarized in Table
5.3.1.

Condition : nb nl n2 n3 fm n
Existing 024 .001 .004 .010 1.0 |.039
New Landscape 024 .001 .004 .015 1.0 |.044
New Landscape in Bank Armor .035 .001 .004 015 1.0 |.055

Adjustment for surface irregularities (nl1): While the channel is intended to be as
smooth as possible, it is expected that since this is an earth channel, there will be a minor
degree of irregularity. Hence, the value for nl is 0.001.

Adjustment for obstructions (n2): Since the channel is expected to be regularly
maintained, the channel will be mostly free of large rocks and debris during dry times.
However, because this is a “natural” channel, it is expected that minor debris could be
present during flood events. Therefore, the value for n2 is 0.004.

Adjustment for vegetation (n3): The existing landscape consists of un-maintained
desert trees and native brush. This vegetation is mostly concentrated along the channel
banks with the main part of the channel open and the depth of flow is one to two times
the height of the vegetation. This relates to a value of n3, for existing conditions, of
0.010.  Because of the proposed plant type and density of landscape for the design
condition, the value for n3 is 0.015 (when the landscape is mature and well maintained).
The higher value for the design condition is justified due to the overall average increase
in plant density over existing conditions.

Meander factor (fm): While the channel does have some bends built into the design, the
effect of this will be negligible due to the low anticipated velocities. Therefore, the factor

for meander, fin, is 1.0.

5.3.2 Expansion and Contraction Coefficients

Expansion and contraction coefficients for use in modeling Queen Creek Wash in HEC-
‘RAS are 0.3 and 0.5, respectively, for cross sections that model structures such as
culverts. Expansion and contraction coefficients of 0.1 and 0.3, respectively, are used in
locations of open channels, or areas not affected by drainage structures.
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5.4 Cross Section Description

HEC-RAS cross sections are spaced at approximately 100-foot intervals, and are more
tightly spaced where a more detailed modeling of the terrain is necessary. Additional
cross sections are added at roadway or driveway culverts, as required for proper modeling
in the RAS model. In general, cross sections are oriented southwesterly to northeasterly
and perpendicular to the Queen Creek Wash. Cross section data are obtained from the
project mapping and supplemented at culverts/bridges with survey data.

The pilot channel for the proposed wash will be the existing bed and will have capacity
for approximately the 2-year storm runoff. The overbank areas are level. The slopes
connecting the overbank areas to existing ground are generally 6:1 (h:v).

There are locations along the wash where constraints dictate that no overbank area be
constructed. Attempts were made to keep impacts to these areas to a minimum; however,
steep existing side slopes are flattened in the proposed design to be no steeper than 4:1.

No overbank is constructed along the south side of the wash, from approximately station
65+00 through station 80+00. The design constraint in this instance is the existence of
residential properties along the south bank of the wash. These residences are in
unincorporated Maricopa County. Some of these properties actually extend out into the
wash. In lieu of taking right-of-way in order to construct the southern overbank through
this reach, the proposed design simply flattens the side slopes from 1:1 or steeper in some
locations, to a slope no steeper than 4:1, and no flatter than 6:1. The overbank area along
the north side of this reach has been widened to make up for the lost conveyance area.

The paved maintenance road is parallel to the wash along the top of the south bank from
station 50+00 (Sossaman Road) to station 63+00. As the maintenance road approaches
the residences in the unincorporated county island, it will cross over from the south side
to the north side. Due to limited right of way through this reach, the maintenance road
transitions down to the north overbank area, where it remains until it reaches Hawes
Road. Access will be provided to the maintenance road both above and below the bridge
at Hawes Road and the proposed bridge at Sossaman Road.

At cross sections 121400 and 122-+00 a property wall is proposed at the right bank station
of the channel, this wall has been modeled into the HEC-RAS model at these cross
sections. The wall provides containment for the 100-year event; however, the water
surface extends less than a tenth of a foot above the channel top of bank.

At cross sections 118+00 and 119+00 there exists an area of low lying ground just left of
the channel section. It is the intention of the town of Queen Creek to fill in this area,
removing any adjacent low lying ground. The HEC-RAS model and channel

construction documents have been modified to show this area filled in.

At some cross sections, levees modeled do not represent physical levees to be
constructed with the channel improvements. The modeling tool termed levee is used to
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keep flood waters out of low lying ground, below the water surface elevation, on either
side of actual physical containments of flow. There are a number cross sections where it
is unreasonable to expect that flood waters will erode the substantial length of earth
beside the channel; therefore, a levee is modeled.

5.5 Modeling Considerations

5.5.1 Hydraulic Jump and Drop Analysis

No hydraulic jumps are modeled in the study area. Four grade control structures exist
along the improved channel; however, these structures are buried and do not affect
channel hydraulics. Refer to Section 6.0 for information on erosion and sediment

transport.
5.5.2 Bridges and Culverts

The Town of Queen Creek plans to build a new bridge to convey Sossaman Road traffic
over Queen Creek Wash. The new bridge will replace existing pipe culverts that now
carry the flow under the existing roadway. Bridge construction plans and channel
construction plans are included with this submittal as a separate plan set. There are no
other culverts or bridges within the limits of the improvements to Queen Creek Wash. A
bridge exists at Hawes Road; this bridge was previously modeled and reviewed by

FEMA as part of a previous project.

The bridge roadway section will accommodate 5 lanes of traffic. It consists of two lanes
in each direction with 6-foot-wide shoulders and a 12-foot-wide left turn lane/median.
The clear roadway width of the bridge will be 74 feet. There will be 6-foot-wide raised
sidewalks on each side of the bridge with metal railing which conforms to AASHTO

requirements.

The roadway design speed for the bridge is 50 mph. The bridge profile will be on a
vertical curve and the bridge roadway will have a 2% cross slope in each direction.

The Sossaman Road Bridge will be designed for the following hydraulic requirements:

a) The bridge opening under the bridge is 115 feet based on requirements
determined by hydraulic analysis using the HEC-RAS computer program.

b) The bridge is designed to pass flow from the 100-year flood event

Q100 = 2831 cfs
Velocityl100 = 6.34 feet/second
Water Surface Elevation100 = 1359.31

'c) The bridge is checked for scour to verify that it will be stable when subjected to

the 500-year flood event.
Q500 = 4813 cfs

Dibble & Associates 16 Queen Creek Wash Channelization
January 2004 Sossaman Road to Hawes Road

e EE————————— ]



Velocity500 = 7.41 feet/second
Water Surface Elevation500 = 1360.55
d) Bridge piers and abutments are designed for scour forces.

5.5.3 Levees and Dikes

No levees or dikes are modeled in the study area. No levees or dikes exist in the areas
mapped by detailed methods.

5.5.4 Islands and Flow Splits

No islands or flow splits are modeled in the study area. No islands or flow splits exist in
the areas mapped by detailed methods.

5.5.5 Ineffective Flow Areas

Because the study reach is an improved channel, it has been designed to remove any
significant areas of ineffective flow. No ineffective flow areas are modeled in the study

area.
5.5.6 Supercritical Flow

Critical depth and supercritical flow occurs in limited areas, and not for any length longer
than one cross section. The floodplain is mapped using the results from the subcritical

flow regime results.
5.6 Floodway Modeling
A floodway is not modeled as part of this project.

5.7 Problems Encountered During the Study

5.7.1 Special Problems and Solutions
One special problem exists for this study. A survey discrepancy was encountered when
various mapping and survey products were compared. This problem and its solution are

described in Section 3.2.
5.7.2 Modeling Warning and Error Messages

Messages printed in the HEC-RAS output file include:
- Critical Depth
o During standard step iterations, when the assumed water surface was set
equal to critical depth, the calculated water surface came back below
critical depth. This indicates that there is not a valid subcritical answer.
The program defaulted to critical depth.
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- Velocity Head
o The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for additional cross sections.

- Energy Equation
o The energy equation could not be balanced within the specified number of
iterations. The program selected the water surface that had the least

amount of error between computed and assumed values.

o 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.

- Conveyance Ratio
o The conveyance ratio (upstream conveyance divided by downstream

conveyance) is less than 0.7 or greater than 1.4. This may indicate the
need for additional cross sections.

- Manning’s n Values
o Manning’s n values were composited to a single value in the main

channel.

The above warning messages are normal and expected for an improved channel such as
Queen Creek Wash.

5.8 Calibration

No known water surface elevations, historical flood records, or previous detailed studies
are available from which to calibrate the hydraulic model or 100-year floodplain limits.
This floodplain delineation updates and revises the Zone A delineation (Panels
4013C2695 G and 04013C3060 G).

5.9 Final Results

5.9.1 Hydraulic Analysis Results

The HEC-RAS summary tables in Appendix E.3 summarize the results of the hydraulic
analyses, for the areas modeled in the HEC-RAS computer program. The final water
surface elevations are reported on the floodplain delineation map.

5.9.2 Verification of Results

The input parameters for the HEC-RAS model are applied in a manner consistent with
standard engineering practices for floodplain delineation studies. The improved channel
floodplain is completely contained within the channel banks. The effects of erosion and
sediment transport were considered in the channel design. There is no reason to doubt
the accuracy or validity of the floodplain delineated in this study.
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Section 6: Erosion and Sediment Transport

The erosion and sediment transport analyses were completed under the direction of Gary
Freeman, P.E. and were presented in the Queen Creek Wash, Power Road To Hawes
Road, Contract No.: 2000d03, Pre-Design Report. The results of those analyses remain
- valid, and the recommendation for two drop structures (with a total drop of 4.2 feet) is
modified to four 1.5-foot high drop structures (with a total drop of 6.0 feet) at the
following locations: Stations 49 + 00, 52 + 10, 92 + 50, and 110 + 75. The following
text is excerpted directly from Chapter V, Sediment Transport and Scour and from
Chapter IX, Sossaman Road to Power Road Channel Review, without modification.

SEDIMENT TRANSPORT AND SCOUR

An inspection of Queen Creek Wash from Power Road to Hawes Road indicates the
creek is relatively stable in its current configuration however the channel is constrained
and filled with dense vegetation below Sossaman Road. A site inspection by a team of
WEST and Dibble personnel indicated no apparent vertical instabilities in the reach. The
team walked the reach from Hawes Road to Power Road inspecting the vegetation,
channel and banks. The reach appeared to be stable with the exception of bank erosion
along the south bank of the County Island in the western half of section 17 between

Hawes and Sossaman Roads.

The existing channel from Sossaman Road to Hawes Road (Dibble Reach) is less
constrained than the channel from Power Road to Sossaman Road (Ryland Reach). The
existing base of the channel is wider and levee heights are, for the most part, lower. The
channel contains a large amount of vegetation but less than the upstream portion of the
Ryland section which is currently densely vegetated. The vegetation consists primarily
of desert wash vegetation with large areas of bare sand bed. The vegetation has a
significant impact on flow in the channel and may direct flows towards the banks and
other areas where vegetation is less dense. Currently flow paths exist between the
vegetated areas but over time some clearing or adjustment in levee heights may be
necessary to insure channel capacity.

Bank protection has been previously instailed along portions of the north and south bank
of the wash and will likely be necessary in the current project to protect homes built
adjacent to the wash and on bends where vegetation is absent or not sufficient for

protection.

Sediment samples were obtained for the reach from Power Road to Ellsworth Road to
assist in modeling the wash. This sediment data was used in both the WEST and CVL
studies as the basis for sedimentation in the wash. Sediment samples obtained by WEST
for an earlier study were also used in this study to reduce the number of sediment samples
necessary to describe the bed and banks of the wash. The size distribution data for the

. various samples are shown in Figure 2.

The sediment gradations are very similar between the banks and the sub-bed of the wash
in areas where the sand bed is relatively shallow. This can be noted by comparing the
sub-bed material (1.5-3.0 samples) with that obtained from the banks in the same areas.
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The bank gradations are shown in Figure 3. The bank and sub-bed samples obtained for
this study were classed as CL, CL-ML, SC-SM or SC — all indicating the presence of clay
in the samples. The banks in this area exhibit erosion features indicating that the sub-bed
and banks are erodible regardless of the clay content in the soils.

=
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Figure 2 — Bed Gradations for Queen Creek from Ellsworth Road to Power Road. Numbers in
parentheses indicate sample depth below bed in feet.

The bank and sub-bed materials are similar within a reach but vary significantly from
reach. This can be shown by comparing sub-bed samples taken at Ellsworth Rd (1.5-3.0),
300’ below Sossaman Rd (1.5-3.0) and 400’ above Power Rd (1.5-3.0), (see Figure 2)
which represent the parent material under the active bed of the channel. These samples
can be compared with the bank gradation plots in Figure 3. The similarities between the
sub-bed and bank material is obvious when comparing the two plots. Based on the soil
samples and field observations, the sub-bed and banks appear to be less erodible than the
sand bed of the channel due to the

Dibble & Associates 20 Queen Creek Wash Channelization
January 2004 Sossaman Road to Hawes Road

e —



Queen Creek Bank Gradations
100 ¥ e o T I A
~ I
o A
90 = SN — —¥ Below Hawes (Bank)
80 Y. “z\’l 0 A —+2400' Below Hawes (Bank)
i _ A—Ti HH- wr 3800' Below Hawes (Bank)
70 ] 5200' Below Hawes (Bank)
= H —— -~ 500" Above Sossaman (Bank)
g; 60 - — ~g- 400" Above Power (Bank)
= — + 3¢~ 2900' Above Ocotillo (Bank)
@ 50 HHH A -3~ 2400 Below Sossaman (Bank)
Q — - “-“‘;A—. S -
.°\O 40 1 . S T O I
30 - - — an p—
20 - S e —
- HHHH
10
] e
0 - i i -
100 10 1 0.1 0.01
Grain Size (mm)

Figure 3 — Bank Gradations for Queen Creek from above Ocotillo Road to Power Road.

influence of the clay soil fractions. Based on the soil samples, erosion should be slower
than that of the sand bed. FErosion of the banks during flood events could, however, be
rapid and under direct attack the banks could recede at dramatic rates if not protected
from erosion. In fact an eye witness account from one of the adjoining landowners
indicated that just downstream of Haws road the bank retreated 40 feet or more during a
single flood event. This was prior to the installation of the bank protection on the outer
bank and illustrates the importance of protection for bends in the wash.

Currently there is sufficient sediment being transported into the design reach from
upstream of Ellsworth and Hawes Roads to maintain a stable channel. As development
continues in the area upstream from Hawes Road and sediment sources are reduced, the
local sediment inflow will be reduced. This will combine with the impacts of the
upstream Sanoki Flood Retention Structure (FRS) to cause a major reduction in the
inflowing sediment load in the channel. At some future time, the sand in the system will
 likely be removed resulting in probable impacts to channel vegetation. This will result in
the sub-bed being exposed to erosion unless armoring occurs within the active bed.
While this condition does not appear to be imminent, it represents the probable future
condition of the wash. The sand bed is important ecologically as it helps retain water for
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vegetation and reduces evapotranspiration below what would occur from the bare native
soil, aiding in both the establishment and growth of wash vegetation.

Development of the Sediment Transport Model

The HEC6T software version 5.13.15 was used to analyze the sediment transport
characteristics of the designed channel for Queen Creek Wash for the 2, 5, 10, 25, 50 and
100 year events. An HEC-6T model was developed based on the HEC-RAS model
provided to WEST by Dibble. The cross-section locations and the river-station
numbering were converted from the HEC-RAS model and used as the geometry input for
the sediment model. Since HEC-6T does not provide a straightforward method of
inputting the cross-sections at the bridge and culverts, the cross-sections at these
locations were modified so that they approximated the presence of the bridges and
culverts. The other related data such as the reach-lengths, bank station locations and
expansion/contraction coefficients were also based on the values used in the HEC-RAS
model. The Manning’s n values were based on those used in the HEC-RAS model. In
order to analyze the sensitivity of the model to changes in roughness values the supplied
Manning’s n values were varied in the reach between Hawes Road and Power Road.

The HEC-6T model was developed using a supply reach rather than a equilibrium
inflowing sediment load. This methodology gives an idea of the impact a clear water
inflow has on existing bed elevations but features a sufficiently long model segment
upstream of the design reach to allow the model to reach equilibrium transport conditions
prior to flows reaching the area of interest. The impact of a clear water inflow on the
design reach can be approximated by noting the lowering of the thalweg by about 3 feet
at the far left side of Figure 4 for the 100-year flood.
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Figure 4- Thalweg Elevation Change for 2, 25 and 100 Year Flood for Existing Conditions.

The Manning’s n value for a bare sand bed with gradations typical of those in the Dibble
Reach is approximately 0.018. This very low n value yields a higher velocity and a lower
slope for channel stability. The vegetation in the wash, however, increases the roughness
significantly and it is estimated that the n value in the wash is currently 0.035 or higher.
The vegetation is currently estimated to cover more than 50% of the wash in some areas.
Since the current design anticipates leaving the current wash bed undisturbed with the
-existing vegetation, it can be anticipated that the Manning’s n value for the wash will not
be the 0.018 predicted for the bare sand bed. Only if all of the vegetation were to be
removed from the channel would the n value fall to near the 0.018 range. Given the
current plans for the wash it is anticipated that vegetation will be preserved in the wash
and the Manning’s n value kept significantly above the minimum. A minimum n value of

0.020 was used for design evaluations.

HEC-6T has the capability to use a number of different sediment transport equations to
perform the modeling. The Corps of Engineers software SAMAID which is a part of the
U.S. Army Corps of Engineers SAM software package was used to determine the
appropriate equation for the Queen Creek Wash. The results from the SAMAID software
indicated that the most appropriate equations were: 1) Van Rijn, 2) Yang and 3) Ackers-
White equations. HEC-6T does not have the capability to use Van Rijn Equation and the
Yang equation was therefore chosen as the best available equation with which to model
- sediment transport in this study. The Ackers-White equation was used for comparison.

For the model analysis it was assumed that an unlimited supply of bed sediment exists in
the wash and the depth of the sediment available for erosion was set to 10 ft to view how
far the bed would scour based on an erodible sand bed. Exceptions to the 10 ft depth
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would include the cross-sections near culvert locations and grade control structures. In
addition, it is also assumed that the entire bed cross-section was erodible from the left
bank station to right bank station (left bank toe to right bank toe).

Existing Channel Stability
The HEC-6T model for existing conditions showed the reach to be relatively stable in its

current configuration. This further substantiated what had been noted in the field by
project personnel. The expected thalweg changes due to the 2, 25 and 100 year floods are
shown in Figure 4. It can be noted that most erosion is less than = 1 foot with the
exception of the very upstream (left) end of the model (the supply reach) and the lower
end of the model in the Power Ranch Reach where the channel has been extensively

modified.

The large scour values at the right side of Figure 4 are due to the existing bridge at
Power Road which is scheduled for replacement. This area of erosion is due to the
constriction at the existing bridge. The replacement of this bridge will reduce scour in
this area and when the new bridge geometry was input into the HEC-6T model the
erosion at Power Road was reduced to approximately two feet for the 100-year flood.

The scour depths reported above assume a continuing supply of bed material from
upstream portions of the wash combined with low Manning’s n values of at least 0.020.
For higher n values that represent vegetated conditions scour depths are lower.
Currently there is sufficient sediment being transported into the design reach from
upstream of Ellsworth and Hawes Roads to maintain a stable channel. As development
continues in the area upstream from Hawes Road and sediment sources are reduced, the
local sediment inflow will be reduced. This will combine with the impacts of the
upstream Sanoki Flood Retention Structure (FRS) to cause a major reduction in the
inflowing sediment load in the channel. At some future time the sand in the system will
likely be removed resulting in probable impacts to channel vegetation. This will result in
the sub-bed being exposed to erosion unless armoring occurs within the active bed.
While this condition does not appear to be imminent, it represents the probable future

condition of the wash.

Design Channel Analysis (DIBBLE REACH)
The stability of the channel was evaluated not only by modeling of the 100, 50, 25, 10

and 2 year hydrographs in HEC-6T but also by using empirical relationships to determine
stable slopes, armoring potential and long term scour. This process was completed for
both the Sossaman to Hawes reach (Dibble Reach) and the Sossaman to Power reach

(Ryland Reach).

The influence of sediment transport equations was evaluated for the “original” design
conditions (final Dibble Reach plus the Preliminary Ryland Reach). In Figure 5 a plot of
the bed elevation changes computed using the Yang and Ackers-White Equations are
presented. This plot provides a way to compare the influence of the two sediment
transport equations on the results. The results show that the bed elevations calculated
using the two equations are close to each other for most of the study reach. Both
equations thus give similar results for this reach of Queen Creek. If the equations gave
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significantly differing answers further investigation into sediment equations would be

warranted.
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Figure 5. Yang vs. Acker-White Sediment Transport Equations for Dibble Design Reach with the
Preliminary Ryland Design Below Sossaman Road.

Armoring calculations were performed using the methodology presented in Arizona
Department of Water Resources State Standard 5-96. The details of the calculations are
shown in Table 6.0. The calculations estimate Yd which is the scour depth at which
armoring occurs. It can be noted that for low n values (0.020) the channel will armor at
4.2 ft of scour depth as shown in Table 6.0 for the Dibble Reach. This is below the depth
of the sand bed in some areas but not in all areas of the wash. It is expected that an armor
layer sufficient to curtail erosion will form for at least the 2-25 year floods if not for all
floods. The influence of Manning’s n value can be seen in the comparison of the 100
year flood armor depths for varying Manning’s n values in Table 6.0. In the higher n
value cases the scour is significantly less and armor will develop under vegetated
conditions. The maintenance of vegetation in the channel is thus important to wash
stability. It should be noted that these calculations are based on channel averages and
‘velocities between the vegetation will be somewhat higher than the average but should
not be high enough to cause the system to unrave] and fail.
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Table 6.0- Table of Channel Armoring Calculations for Dibble Reach. (Hawes to Sossaman)
Depth to Creation of Armor Layer is Yd.

Ratio of
Mannings} Vv | D90 . Tau_p| Dc | Dc | Ya .
Event n (fos) | (mm) R (ft)] Grainn} f wie2)| @) mm)| @) s;acilr[r)lin Yd (ft)

1.4 | 0.0146 10.022{ 0.122 10.025] 7.7 | 0.08| 0.04 1.8
1.7 10.0146 10.021] 0.139 10.029{ 8.8 10.09| 0.035 2.4
1.9 | 0.0146 {0.020{ 0.164 10.034]| 10.3] 0.10} 0.037 2.6
2.1 10.0146 {0.019] 0.176 10.036] 11.1] 0.11 ) 0.033 3.2
2.3 1 0.0146 {0.019] 0.189 j0.039] 11.9]10.12{ 0.03 3.8
2.5 ] 0.0146 10.018{ 0.197 10.041] 12.4}10.12] 0.028 4.2
2.4 {0.0146 10.019{ 0.137 10.028! 8.7 | 0.09| 0.043 1.9
3.1 ] 0.0146 j0.017f 0.099 {0.621] 6.3 { 0.06] 0.05 1.2

2-yr 0.02 4.8
5-yr 0.02 5.2
10-yrj 0.02 5.8
25-yr{ 0.02 6.1
50-yr|] 0.02 6.4
100-yrt  0.02 8.7
100-yr1  0.025 5.5
100-yi] 0.0375 | 4.9

Wiwlwlw|wiwiwiw

Figure 6 shows the sediment load in the designed channel for the 2- through 100 year
flow events for the entire modeled reach. It can be seen that sediment load is near zero at
the upstream end of the model. The load is set to zero at the upstream boundary to view
the impacts of clear water inflow. Approximately five miles upstream from the inflow
boundary of the model is the outlet of the Sonokai Flood Retarding Structure (FRS),
which retards the incoming flood flows. Most of the sediment load in the wash from
upstream will be deposited in the structure and not travel further down Queen Creek. The
impact of the FRS and other upstream impacts are currently far enough from the
upstream project limit that they will not impact the project in the immediate future. Any
inaccuracy in boundary conditions in the HEC-6T model is also far enough upstream that
it will not impact analysis in the Hawes to Sossaman reach of the wash. The use of this
analysis does, however, give an indicator of future conditions in the wash. Degradation
can be expected ultimately based on the reduction of bed material in the upper wash. For
this analysis, the bed material gradations obtained from the Ellsworth Road channel
sample were extended upstream to the SPRR bridge. A prior study by WEST indicates
that the D84 for the channel upstream from Ellsworth coarsens significantly while the
D50 and the D16 coarsen to a lesser extent as one moves up the wash towards the FRS.

The sediment load increases rapidly downstream from the clear water boundary and the
curves remain approximately flat for the Dibble Reach as shown in Figure 6. The
sudden increase and subsequent drop in sediment load at about cross section 5.0
(Sossaman Rd.) (Shown more clearly in Figure 7) is where the Ryland drop structures
began to impact sediment transport under the preliminary Ryland design. This analysis
implies that the
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Figure 6. Sediment Load for Queen Creek for SPRR to Recker Road for Original Design Conditions.

equilibrium sediment transport capacity can be reached within a relatively short distance
from the FRS or other point upstream from Hawes Road. The analysis from this HEC-6T
model in the area from the SPRR to Ocotillo Road should not be relied on for design in
that reach since the model 1s not adjusted for the farthest upstream reach as discussed

above.

The change in the thalweg (minimum cross-section elevation) and average bed elevations
for the design conditions are presented in Figure 8 and Figure 9 respectively. These
figures show that the changes in the elevations between Hawes Road and Sossaman Road
(Dibble Reach) are less than 2 ft for all the flow events for both the thalweg and average
bed elevation. This indicates that the stream bed can be expected to be relatively stable
during the various flood flows given the current inflowing sediment load.

An additional run was made with two 100 year flood hydrographs placed back to back in
the HEC-6T model. This analysis showed little change in final bed elevations as shown
in Figure 10. The depth of scour at the inflow boundary continues to increase slightly
with the twin flood hydrograph but elsewhere the bed remains relatively constant
throughout the reach. There are some minor variations but through the design reaches the
mode] predicts the bed reaching an equilibrium condition after the first 100 year flow
event. This indicates that after a large flood event the Ryland Reach as originally
designed may have returned to a condition near the current equilibrium bed slope. Some

" additional scour was also noted below Power Road as the creek continues to scour in an
attempt to regain equilibrium downstream of the preliminary Ryland drop structures and
again below the new Power Road Bridge.
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Figure 7. Sediment Load for Design Conditions Hawes Road to Power Road Design Reaches.
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Based on existing vegetation and expected future conditions it is not expected that grade
control will be necessary in the short term for the Dibble Reach. If it is assumed that the
vegetation is removed and only the sand bed provides roughness for the flow then grade
control would be necessary in the long term. Also if the upstream sediment supply is cut
off it may be necessary to provide some grade control to slow the flows in this reach.
Based on the assumption of a Manning’s n value of 0.021 the final slope would be 0.0006
(0.06%). This would require grade control to dissipate 15.2 feet of excess slope. When
the armoring is considered, however, the grade control requirement would be reduced to
approximately 4.2 ft. Necessary grade control could be accomplished by placing a 2.2 ft
grade control structure some distance downstream from the Hawes Road Bridge, and an
additional structure above the midpoint between Hawes Road and Sossaman Road.

It is recommendeded that the top of the grade control structures be placed approximately
1.0 ft below the existing grade and the channel slope allowed to adjust naturally to the

existing processes in the wash.

Bank protection will be required on the outside of bends in the reach and a minimum of
toe protection should be provided for reaches where homes will be built immediately
adjacent to the wash and erosion can be reasonably expected. The toe protection can be
at the base of the set-back banks and extend only sufficiently up the bank to prevent
erosion of the bank toe and failure of the banks. It is recommended that toe protection be
placed at the outside edge of the berms and toed down sufficiently to prevent failure due
to the erosive actions of the stream. In areas with bends the outer bank should be

protected to near the level of the 100 year flood.

Final Design Recommendations — Dibble Reach

Based on the revised/final Ryland design the need for additional grade control was noted
near the downstream end of the Dibble Reach to insure long term stability. This was in
accordance with discussions that involved Dibble, CVL, Ryland, the Town of Queen
Creek, and FCDMC. A drop structure with a height of 2.0 feet is thus recommended just
downstream of the Sossaman Road bridge. This will also provide the transition between

the Dibble and Ryland channels.

Since grade control of 4.2 ft was determined to be necessary for a no sediment inflow
future conditions in the Dibble Reach of the wash, two grade control structures are
recommended with a total drop of 4.2 feet. Drop heights should be kept small to allow
crossing of the structures by equestrians and others. It is recommended that. these
structures be covered to the extent possible and lowered to approximately 1.0 ft below the
existing grade. Proposed locations of the structures are approximately 1250 ft above
Sossaman Rd (station 62+50 or just west of the trail crossing) and approximately 1600
feet below Hawes Road (station 109+00 or where the channel begins to widen from its
existing configuration). The two structures should have drops of 2.2 and 2.0 feet
. respectively. The weirs on both structures should be aligned to be perpendicular to a line
drawn from the centerline of the downstream channel for the upstream drop and from the
center of the bridge opening on Sossaman Road to the center of the lower drop structure.
This alignment will insure that the flow is aligned in the channel to the best possible

extent.
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Bank and toe protection are also recommended for areas along the wash. Full bank
protection (above the 100 year flood level) is recommended for the outside of bends and
near the grade control structures. Toe protection is recommended where there is risk of
erosion but where full bank protection is not required. The toe protection should be tied
back to the top bank at intervals not to exceed every 200 feet.

The current designs should provide for a stable wash for flows up to the 100 year flow.
Some minor erosion or sedimentation can be expected within the wash but this is normal
for channels that are adjusting to changing conditions. Routine maintenance will be
required along the wash to insure that local erosion points that may develop do not
endanger property along the banks of the wash.

SOSSAMAN ROAD TO POWER ROAD CHANNEL REVIEW (RYLAND
REACH)

The reach of the channel from Sossaman Road to Power Road was designed for Ryland
Homes by Coe & Van Loo. The preliminary design for this reach (designated the Ryland
Reach) included four drop structures in a channel that was widened and the slope reduced
as compared with the existing channel. The design preserved large areas of existing
vegetation in the existing channel and along the north side of the new channel.

The channel slope as originally designed by Coe & Van Loo was lowered to a slope of
0.0006 fi/ft with four drop structures yielding a combined drop of 9.42 feet. The existing
slope in the channel is approximately 0.0026 ft/ft to 0.0028 ft/ft and appears to be stable
in the current configuration based on HEC-6T analysis. The reduction in slope appeared
to correspond with the value obtained by considering only the stable slope methodology
for a Manning’s n of approximately 0.021 however justification and methodology was
not-provided in the CVL report. While the calculations for stable slope were in the range
of 0.0006 when using a Manning’s n value of 0.021, the stable slope increased when
using a higher n value. Given the desire to have significant vegetation in the wash for a
more natural channel it would appear that a higher n value could be used for slope
stability calculations. The 0.0006 slope with the n value of 0.021 would be the worst
case condition where a bare sand or native material bed exists with no vegetation in the
channel. This reach of the wash will not armor based on observed sediment sizes.

Previous studies by WEST, based on less complete data, also indicated significantly less
scour than that found by CVL and recommended a drop structure of 3.6 ft in height.
These calculations were based on a channel n value of 0.035. Current channel vegetation
in the upper portion of this reach probably results in an n value in excess of 0.10 based on
research performed by the U.S. Army Corps of Engineers (See Freeman, et. al. 2000).

_An additional problem was noted in the CVL reach in regards to sediment continuity.
Sediment flow in a wash or channel should be uninterrupted or substantial scour and
deposition will result. The preliminary design by CVL interrupted sediment continuity in
Queen Creek from -Sossaman to Power Road. All bed sediment was removed from
Power to Recker Roads and the channel reshaped as a part of the Power Ranch
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development project. The interception of sediment in the Ryland Reach would increased
scout in the Power Ranch Development downstream of Power Road.

The installation of the originally proposed drop structures in conjunction with the
lowering of the bed to reduce the slope would have caused a series of problems in the
channel. First, the upstream drop structure was set below the existing channel grade and
would have caused a headcut to move up the channel into the reach above Sossaman
Road unless an additional grade control structure were placed at Sossaman Road. This
head cut would have been on the order of three feet and would have caused a large
amount of sediment to be transported down the channel and deposited. This could have
placed upstream improvements at risk during low to intermediate flows.

Secondly the drop structures and low slope reaches between drop structures would tend
to fill with sediment during larger floods until an equilibrium slope is reestablished
through the reach possibly impacting water surface elevations in the wash. Until
upstream sediment deposits are exhausted the equilibrium slope will be higher than the
0.0006 ft/ft slope. This impact can be seen in Figures 6 through 9.

The reaches of very low slope in the Ryland Reach would have intercepted sediment that
is needed below Power Road to maintain channel bed elevations between Power and
Recker Roads. Queen Creek would attempt to again reach sediment equilibrium and
would scour until either a hard bed is reached or the sediment load is in equilibrium. If
the sediment transport is not interrupted in the Ryland Reach the incoming sediment will
continue down the channel and tend to keep the channel through Power Ranch stable.
Some deposition may occur just downstream of the Power Road bridge depending on the
relative flow conditions in the two sections of the wash (Ryland and Power Ranch).

Preliminary Recommendations
It was recommended that the initial design for the Ryland Reach of Queen Creek not be

accepted without modification. While the grade control structures may be needed to
insure future stability of the channel, if installed now it was recommended that they be
installed as buried drop structures (i.e. with the top of the structure at or below current
bed elevation) and the bed of the channel constructed close to the existing slope between
the structures. If the bed were to be lowered to accommodate the design flows or if the
current elevations of the drop structures were retained an additional drop control structure
was recommended immediately downstream from the new Sossaman Road bridge to
prevent a headcut from moving upstream into the Dibble Reach and beyond. With
vegetation being planned for the channel a higher n value could be used (if allowed by
FCD policies) which would result in fewer drop structures.

Bank protection should be planned for the outside of bends and toe protection should be
designed for banks that are or will be immediately adjacent to homes along the wash
where erosion is likely. This could consist of either riprap or some other type of
permanent protection to insure the channel does not move beyond the lateral design

limits.
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Toe protection as well as full bank protection should be toed down in accordance with
Flood Control District Guidelines. Riprap may be an attractive option depending on the
distance and cost of transportation to the site. Riprap or other protection sizing should be
such as to resist expected velocities in the channel.

In summary, it was recommended that the Ryland Reach be redesigned to keep near
current slopes in their reach although the grade control structures could have been
retained to protect against future lowered sediment conditions and bed adjustments in the

wash.

Revised Ryland Design
Based on the above recommendations the Ryland design was modified to be more

compatible with the Dibble Reach and less aggressive in terms of slope reduction.
The number of drop structures was lowered from four to one and the slope
modifications were eliminated to allow the wash to retain its natural character and
to retain the sand bed. The need for a drop structure at Sossaman Road was
discussed and the responsibility for the design of the structure was incorporated into
the Dibble contract. The height of this drop is 2.0 feet (based on the revised Ryland
design) and the structure is to be placed immediately downstream of the Sossaman
bridge. This drop structure will be necessary to protect the upstream channel from

degradation during low flows.

assumes vegetation will continue to be found in the wash after construction of homes
along the wash and the elimination of irrigated farmland along the wash. Additionally
the wash should be stable without extensive vegetation given the existing sediment load
flowing into the reach from upstream. The average bed elevations for the various flows

are shown in Figure 11.

The sediment load is shown in Figure 12. No evaluation of bank protection needs or
lateral stability was performed for the Ryland Reach but protection is recommended as
necessary. Stability, as discussed in this report, unless specified otherwise, refers to the
stability of the channel bed elevation and not stability of the banks.
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Figure 11. Average Bed Elevations for Study Reach with Redesigned Ryland Reach.
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Section 7: Draft FIS Report Data

7.1 Summary of Discharges

Flow rates are per approved FEMA FIS for Maricopa County, Volume 1 of 16, July 19,
2001, Queen Creek Wash at Hawes Road.

7.2 Floodway Data

A floodway is not delineated, and the 100-year flood is completely contained within the
channel banks.

7.3 Annotated Flood Insurance Rate Map
The reduced-scale floodplain delineation maps are presented in Appendix G. Full size

maps are contained in the map pocket. Overlay maps showing the revised floodplain
delineation maps (work maps) reduced to the scale of the current effective FIRM maps

have been submitted to FEMA.

7.4 Flood Profiles

The flood profiles are included in Appendix G.
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QUEEN CREEK WASH - POWER ROAD TO HAWES ROAD

Project Kick-off Meeting
Town of Queen Creek
Wednesday, January 24, 2001

Attendees:

Dick Schaner (Town of Queen Creek)
Tom Narva (Town of Queen Creek)
Rich Perry (Dibble)

Brian Fry (Dibble)

Kevin Roberts (Dibble)

Dennis Richards (WEST Consultants)
Gary Freeman (WEST Consultants)

Diane McCloskey  (McCloskey Peltz)
Dave Vanderlinden (Z&H Engineering)

Ken Ricker (Ricker, Atkinson, Mcbee)
A.J. Powell (Cannon)
Paul Stears (FCDMC)

David Degermess (FCDMC)

Discussion of Scope Items:

> Survey / Mapping:
e Almost 100% of the survey work will be performed during the pre-design
phase of the project, including providing the color aerial photo and utility

locating.

e Z&H will set panel for the project flight next week. The aerial mapping
company will fly the job next week. The mapping will be complete and
delivered to Dibble 4 weeks after the flight.

e The vertical datum used for control will be NAD 88. David Degerness
will verify that this is the same datum used in the existing hydraulic
model.

> Geotechnical Investigation:
e All samples/borings required for the sediment transport analysis will be
performed during the pre-design phase of the project. Samples/borings
required for the Sossaman bridge design will be done during phase II




Locations of required test pits / borings will be identified by WEST
Consultants on a map.

Information regarding right-of-entry is needed before this work can begin.
The Town of Queen Creek has agreements with all of the adjacent land
developers. Letters have been mailed to all adjacent residences and
properties that do not have an existing agreement with the Town. Tom
Narva will delineate rights-of-entry on either a map or an aerial photo and
provide it to Dibble by 1/25/01. Dibble will share this information with
RAM and WEST.

> Hydrology & Hydraulics:

The existing hydrology model (HEC-1) will be reviewed and
updated/modified if necessary. The model will be run for several different
return periods, thus generating a hydrograph for each frequency storm.

The existing hydraulics model will also be reviewed and updated/modified
if necessary. In particular, the n-values used in the existing model will be
evaluated to determine their appropriateness.

Dibble will provide the results from both the hydrology model and the
hydraulics model to WEST Consultants for use in the sediment transport

and scour analyses.

> Sediment Transport/ Scour Analyses:

The sediment transport analysis will be performed during the pre-design
phase of the project. The HEC-6 model will be run for several different
return periods from information provided by Dibble.

The bridge scour analysis will be performed during the 30% design phase.
The Hydraulic model developed by Dibble will be used for this scour

analysis.

After the HEC-6 analysis has been reviewed and approved by the Town
and by FCDMC, this information should be shared with Coe & Van Loo,
who is the engineer designing Queen Creek Wash from Sossaman to
Power.

» Sossaman Road Bridge:

No work will be performed during the pre-design phase of the project.




¢ The structure selection report will be done during the 30% design phase.
Cannon needs to know what the Sossaman Road profile will be in order to
proceed with the design of the bridge.

> Landscape & Irrigation Design:

e The work performed during the pre-design phase of the project will
consist of reviewing the native plant inventory, coordinating with SWCA
regarding 404 mitigation requirements, and developing a landscape
concept which incorporates the mitigation requirements, the multi-use
pathway, and the equestrian trail. The Town made it clear that a trail
“benched” in a side slope is NOT a town-mandated design. It can be
wherever it needs to be.

> Design Review for Sossaman Estates Channelization:

e Dibble is acting as reviewer on behalf of the Town. The developer
submittals must be made formally to the Town. Dibble is to review the
design of the channel as it relates to hydraulics and sediment transport.
Dibble is not to review the plans for clarity, completeness or
constructability.

> FEMA CLOMR Submittal:
e No work will be performed for this task during pre-design. This will
happen at the end of the project.

» Public Involvement: :
e The first public meeting will be held after pre-design. The second public
meeting will be held following either the 60% submittal or the 90%

submittal.

e The Stakeholders’ meeting will be held after the 90% submittal.

Discussion of Project Schedule:

> Contract & Notice to Proceed:
e Funding is in place for the pre-design phase of the project. The only
remaining hold-up is the Town attorney’s review of the contract. Formal
notice-to-proceed will be given as soon as signatures are on the contract.

e Survey and Geotechnical tasks are on the critical path for this project.
Both should begin work next week.




The project schedule is a total of 52 weeks long. The pre-design phase
spans the first 12 weeks.

Discussion of Pre-Design Coordination:

> Critical Path Tasks:

Survey, Mapping & Geotechnical Investigation.

> Existing Data Needs:

Dibble needs a set of plans, and a copy of the report for the Sossaman
Estates Development as soon as they become available. Dick Schaner will
coordinate with Ryland Homes.

Dibble also needs to know the alignment of Queen Creek Road at
Sossaman Road. Tom Natva reports that this intersection is shown on the
plans of 2 different developers, and the 2 plans do not agree. The Town
sewer line was installed on ‘centerline’ of Queen Creek Road. A
comparison between a dimension shown on one of the plan sets and a field
measurement from that point to the sewer manhole shows a bust of
approximately 35" somewhere. The sewer manhole scales about 8’ from
the Queen Creek Road centerline on the plan, but the manhole was
installed on the centerline. As soon as this bust is resolved, and the
alignment of Queen Creek Road is known, the Town will provide this
information to Dibble.




QUEEN CREEK WASH - POWER ROAD TO HAWES ROAD

Project Datum Resolution Meeting
Dibble & Associates
Monday, February 26, 2001

ATTENDEES:
Tom Narva (Town of Queen Creek)
Paul Stears (FCDMC)
David Degerness (FCDMC)
Marta Dent (FCDMC)
John Stocks (FCDMC)
Brian Fry (Dibble)
Kevin Roberts (Dibble)
Myron Jasmann (Dibble)
Burke Lokey (Coe & Van Loo)
Rick Lozano (Coe & Van Loo)
Bob Phillips (GPS Services)
PURPOSE OF MEETING:

To attempt to determine the vertical datum used for the various projects that have been/are being
done in the area of Queen Creek Wash between the Central Arizona Project (CAP) canal and the
East Maricopa Floodway (EMF), in order to determine what datum should be used for the new
mapping that Dibble & Associates will be acquiring for the project. This will also facilitate the
“marrying” of the Dibble design with the CVL design.

DISCUSSION:
Several studies have been conducted by several consultants along Queen Creek Wash between

the CAP and the EMF. These projects include both aerial mapping and hydraulic models (HEC-
2 or HEC-RAS). Marta Dent is fairly confident that all of these projects west of the County line
used a vertical datum of NGVD 29, as stated in the FCDMC consultant manual as a
requirement. Dibble & Associates suspected that the mapping provided by the District (covering
the area between Power Rd and Flisworth Rd) is not based on NGVD ’29. Marta Dent said that
there was a project done by Huitt-Zollars that used a vertical datum of NAVD ’88 for the arca
east of the County line, but everything else is based on NGVD ’°29.

FEMA requires (for the time being) that all projects submitted to them be based on NGVD "29.
Since this project will eventually be submitted to FEMA for a LOMR, the datum for this project

must be NGVD °29.

The county will soon be changing their datum requirement from NGVD °29 to “GDACS”, which
is based on NAVD ’88. The FCDMC has the ability to convert digital aerial mapping quickly




and easily from one vertical datum to another. If all mapping panel points for each of the
completed projects in the area are surveyed and provided to the District, Marta can convert all of

the existing mapping to be on the same datum (NGVD ’29).

John Stock pointed out that only 3 or 4 mapping control points on either side of a “seam” (where
one project mapping overlaps another) would have to be surveyed for this conversion to occur.
We are not concerned with all of the panel points within the limits of a given project. Bob
Phillips agreed and stated the existing scope would cover this work.

ACTION ITEMS: .
> Marta Dent will provide all of the control points used for each of the mapping projects
that the District has to Dibble. Marta will also inform Dibble what HEC-RAS models

are based on what mapping.

> Burke Lokey will provide all of the control points used for the mapping for both of the
CVL projects (Power Ranch & Queen Creek Channel) in the area to Dibble. Burke will
also provide to Dibble the LOMR package submitted to FEMA for the Power Ranch

project.

> Dibble will gather all of the control points, decide which control points are near the
seams of the various mapping reaches, and provide a list of control points to Bob Phillips.

> Bob Phillips will survey all of the control points provided to him by Dibble, and provide
Dibble with a list of northings, eastings, and elevations for those points.

> Dibble will provide the list of coordinates and elevations to Marta Dent at the District
for conversion to (or verification of) NGVD ’29 datum.

> The new mapping that Dibble will obtain for the project will be done on NGVD ’29 at
Grid elevations. A factor for conversion to NAVD ’88 will be provided.

> Dave Degerness will provide to Dibble the original HEC-2 existing conditions models
for use in the existing conditions sediment transport analysis.




QUEEN CREEK WASH - POWER ROAD TO HAWES ROAD

Project Kick-off Meeting (#2)
Dibble & Associates Conference Room
Wednesday, September 12, 2001

Attendees: .
Dick Schaner (Town of Queen Creek) dschaner@gqueencreek.org
Tom Narva (Town of Queen Creek) tnarva@gqueencreek.org
Brian Fry (Dibble) bfry@dibblecorp.com
Kevin Roberts (Dibble) kroberts@dibblecorp.com
Susan Detwiler (Dibble) sdetwiler@dibblecorp.com
Dennis Richards (WEST Consultants) drichards@westconsultants.com
Gary Freeman (WEST Consultants) gfreeman@westconsultants.com
Diane McCloskey  (McCloskey Peltz) rundmc@mindspring.com
Noelle Sanders (SWCA) nsanders@swca.com
Ken Houser (SWCA) khouser@swca.com
Paul Stears (FCDMC) pis@mail.maricopa.gov
David Degerness (FCDMCO) did@mail.maricopa.gov
Burke Lokey (Coe & Van Loo) blokey@cvlci.com

Discussion of Scope Items:

> Public Involvement:

The first of 2 public meetings will be held following the pre-design phase
of the project. According to the current schedule, this would fall during
the week of Thanksgiving. Everyone in attendance agreed that the public
meeting should be held the week after Thanksgiving (week of November

26).

Dick Schaner commented that all right-of-way issues should be evaluated
prior to the public meeting. Any required right-of-way acquisitions should
be clearly shown on some sort of exhibit at the public meeting.

> 404 permit:

The 404-permit application was originally submitted for the “full reach”
(Power to Hawes) in March of 2000. The project was then broken into 2
pieces (Power to Sossaman, and Sossaman to Hawes). The permit
application for the reach from Power to Sossaman was submitted in March
of 2001. The corps has not responded to this application, as they believe
the 2 reaches still constitute 1 project, not 2.




The 404-permit process is likely on hold until the design for the reach
from Sossaman to Hawes (this project) is complete. The 404-permit
application submittal to the Corps will occur after the pre-design phase of
this project is complete. ’

» Geotechnical Investigation:

All geotechnical work that is to be conducted for the pre-design phase of
the project has been completed.

The only remaining geotechnical work yet to be completed is borings for
the Sossaman Road Bridge piers and abutments. This work will be
completed after the pre-design phase of the project is complete.

> Hydrology & Hydraulics:

The Revised Hydrology Technical Memorandum has been completed and
reviewed by the Flood Control District. The initial review generated a few
comments regarding suggested revisions to the report. These comments
have been addressed, and the report is now ready to be reviewed once
again by the FCD. Dibble & Associates gave a copy of the revised report
to Dave Degerness at this meeting. The lower flow rates, which were
developed as a result of this revised hydrology study, will be the flow rates
used for design of Queen Creek Wash, contingent on FCD approval of the

report.

The existing conditions hydraulic model (HEC-RAS) has been supplied to
Dibble & Associates by the FCD. This model was created from aerial
mapping which not on NAVD ’88 datum. The mapping behind the
existing model is the same mapping that this project is “correcting”.
Dibble has the cross section locations from this model in digital format.
The original plan was to re-cut these cross sections once the corrected
mapping was complete, thus “moving” the existing conditions model to
the same datum as this project. Dibble has performed an investigation to
compare the “shape” of the cross sections in the model to that of the same
cross sections cut from the corrected mapping. Copies of plots of these
cross sections were distributed at this meeting. The geometry of the cross
sections appears to be relatively consistent between the existing model and
the corrected mapping. Rather than “re-cutting” the same cross sections
from the corrected mapping, it was decided that Dibble would simply
adjust the elevations of the cross sections in the existing model by the
adjustment factors recommended by Z&H and Bob Phillips as a result of
their survey investigation. This will save the project money, as less time
and effort is required to simply adjust the cross section elevations, and the
resulting model will be no different than it would have been with “re-cut”
cross sections.




From the date of this meeting, Coe & Van Loo will require approximately
3 weeks before their work is ready to be reviewed by the Dibble team.
Their current plans call for a slight re-alignment of the Queen Creek Wash
just downstream from Sossaman Road. Per Dick Schaner, the Town of
Queen Creek will most likely not allow the re-alignment of the wash as
shown on the CVL plans. If this indeed is the case, and CVL is required
to modify their plans to eliminate the wash re-alignment, then the time
before their work is ready to be reviewed by the Dibble team could be
substantially longer than 3 weeks.

The Dibble reach of the wash (Sossaman to Hawes) should attempt to
maintain a consistent “feel” when compared to the CVL reach (Power to
Sossaman). The flattest side slope currently shown on the CVL plans is

8:1 (h:v).




QUEEN CREEK WASH - POWER ROAD TO HAWES ROAD

Project Datum Resolution Meeting

Dibble & Associates
Monday, July 16, 2001

ATTENDEES:

Tom Narva (Town of Queen Creek)

Panl Stears (FCDMC)

John Stock (FCDMC)

Blair Haines (Z&H Engineering)

Bob Phillips (GPS Services)

Brian Fry (Dibble)
PURPOSE OF MEETING:

To identify the course of action to correct the FCDMC mapping for use on the Queen Creek
Wash project. The datum issue impacts three sets of mapping. FCDMC mapping from Hawes
Road west to the EMF was completed by Kenney Aerial Mapping, Inc. (KAM), FCDMC
mapping from Hawes Road east to the Maricopa County line was completed by Lee Harbers of
DTM, Inc., and project design mapping was prepared from Sossaman Road to Ocotillo Road by
Aerial Mapping Company, Inc. (AMCI). All three sets of mapping will be corrected based on
the results of the field control surveys.

DECISIONS:

The mapping will be adjusted to NAVD 88 vertical datum. Per John Stock, since all the
mapping is being updated it is better to go to the 88 datum instead of NGVD 1929.

Bob Phillips will provide equations for conversion to NGVD 1929 and Town of Gilbert datums.

Bob Phillips will provide results of surveys and the required mapping adjustments for each set of
mapping to Dave VanderLinden of Z&H Engineers. Upon review and approval of the data,
Dave will forward the mapping adjustments to KAM, DTM, and AMCL

Lee Harbers of DTM, Inc. will submit a proposal for mapping adjustments to Brian Fry at Dibble
and Associates. Brian will incorporate DTM’s cost into a new work assignment under Dibble’s

on-call contract with FCDMC.

DTM, Inc. and KAM were instructed to coordinate edge matching of the corrected mapping at
the common mapping boundary at Hawes Road.




'
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Upon completion of the mapping corrections, the Flood Insurance Study (FIS) hydraulic model
will need to be updated using the corrected mapping to produce a “corrected effective’” model.
The corrected effective model will then form the basis of the hydraulic modeling for the Queen
Creek Channel sediment transport and design analysis. Paul Stears and Brian Fry will meet with
Tim Phillips and other FCDMC staff to determine the extent of HEC-RAS modeling to be
completed under the on-call contract.

HEC-RAS modeling to produce a “corrected effective” model will be included in the proposal
for the on-call work assignment. The preparation of a Conditional Letter of Map Revision
(CLOMR) for the Queen Creek Wash improvements from Sossaman Road to Hawes Road is
included in the Queen Creek Wash contract.




QUEEN CREEK WASH - POWER ROAD TO HAWES ROAD

Project Datum Resolution Meeting
Dibble & Associates
Thursday, April 26, 2001

ATTENDEES:
Dick Schaner (Town of Queen Creek)
Tom Narva (Town of Queen Creek)
Paul Stears (FCDMC)
Tim Phillips (FCDMC)
John Stock (FCDMC)
Dave VanderLinden (Z&H Engineering)
Bob Phillips (GPS Services)
Brian Fry (Dibble)
Kevin Roberts (Dibble)

PURPOSE OF MEETING:

To attempt to determine the extent of the problems which exist with the County’s mapping and
HEC-RAS models discovered during the survey for the Queen Creek Wash project.

DISCUSSION:

Per Bob Phillips, the existing mapping owned by the Flood Control District (FCD) was
performed during 2 separate projects. Collins-Pina performed the survey control for both
projects. The “east” project was contract no. 9503, and runs from the County line to Hawes Rd.
The “west” project was contract no. 9703, and runs from Hawes Rd to a point near the East

Maricopa Floodway.

It appears that for the east project, Collins Pina began the survey at a benchmark with an
erroneous elevation. This can be easily corrected by determining a correction factor to be
applied to the elevations. Once this is done, the vertical difference between the Collins Pina
corrected control and our survey is plus/minus 0.2°. This difference is within the realm of
normal GPS error. The horizontal aspect of the Collins Pina survey appears to be O.K.

The west project has a much more complicated error. The vertical difference between our survey
and the Collins Pina survey for this area is 3.57°. That is, the survey performed for this project is
3:57” higher than mapping provided by the FCD.

Part of this difference is possibly due to the difference between Town of Queen Creek datum,
and Town of Gilbert datum. In addition to this difference, at least 2 elevation reference marks




(ERM’s), which were used for mapping control in the area, are labeled with incorrect elevations.
This translates into a “tilt” error in the new mapping acquired for this project, and possible any
other mapping performed in the area. Since the alignment of the wash within the limits of this
project parallels the axis of the mapping control, a constant can be applied to the elevations in the
mapping to generate an accurate representation of the ground. Aerial Mapping Company has
indicated this can be done for $1000.00 or less.

CONCLUSIONS:

It was agreed by all that a problem exists that must be corrected. This is in the best interest of
both the Town of Queen Creek and the FCD. The following plan of action was generated:

1) Check Wood & Associates mapping to determine if same error exists.

2) Correct the mapping performed by Collins Pina (both the east and the west).
3) Regenerate the HEC-RAS model for Queen Creek Wash.

i. From Y2 mile west of Power to Ellsworth Road.
il. Remainder — EMF to County Line.

3a)  Perform Additional Ground Surveys.

1. Will Rogers Equestrian Ranch
il. Power Ranch entrance bridge

4) Correct ERM’s (if directed to do so by John Stock).

ACTION ITEMS:

Dibble & Associates will prepare a fee proposal for FCD to accomplish the above action plan in
2 different steps. The first fee proposal will include items 1 & 2 from the action plan. The
second fee proposal will include items 3 & 3a from the action plan. Item 4 will not be included
unless Dibble is approached by John Stock and specifically instructed to do so.

The FCD will provide Dibble & Associates with a CAD file containing the linework representing
locations where all cross sections were cut for the RAS model. This is critical to regenerating

the RAS model.




X

PEa

Fry, Brian

To: Timothy S Phillips (E-mail); Paul J. Stears (E-mail)
Cc: Roberts, Kevin

Subiject: Queen Creek Mapping

Tim & Paul,

Upon review of the corrected mapping received from Kenney and DTM | believe | now understand the
situation. | will summarize as best | can.

1. Although the Collins-Pina mapping prepared by Kenney and DTM was reported to be on NGVD 29 vertical
datum, it appears that it was actually mapped to the Town of Gilbert Datum. The Town of Gilbert datum

appears to be approximately 3.7 feet lower than NGVD 29.

2. Although the Collins-Pina mapping extends all the way to the EMF, the HEC-RAS model that everyone is
using only contains Collins-Pina cross-sections from Recker Road upstream. The 1992 Wood mapping is

used from Recker Road downstream to the EMF.

3. The Wood mapping is on NGVD 29 datum, as it should be.

4. The 3.7 foot vertical bust resulting from the datum difference between Gilbert and NGVD 29 is clearly
visible in the HEC-RAS profile at Recker Road. The flowline elevation rises about 3.7 vertically in the
downstream direction at Recker Road. Raising the profile from Recker Road upstream by the 3.7 feet would
result in a smooth continuous flowline as would be expected in this area.

5. Atour last meeting to discuss the findings of all the field survey, it was recommended by the surveyor that
we correct the mapping to NAVD 88 vertical datum instead of NGVD 29 because there was better agreement
when a constant adjustment factor was applied to the mapping. It was agreed by all in attendance that this
was the best approach to use and was subsequently done.

6. Since the mapping adjustment was a constant, Dibble recommended that the HEC-RAS cross-sections
simply be adjusted by the constant rather than re-cuiting the cross-sections as originally envisioned.
Comparison of about 10 representative cross-sections from the HEC-RAS model and the corrected mapping
confirmed that this was a reasonable approach. The adjustment factor was to raise the Collins-Pina cross-

sections by approximately 2.6 feet.

7. Keeping the Wood cross-sections as presented in the HEC-RAS and adjusting the Collins-Pina cross-
sections by the 2.6 feet now results in a datum difference between NGVD 29 in the Wood mapping section
and NAVD 88 in the corrected mapping sections. This results in a discrepancy of 1.1 feet, which is better than

the 3.7 but still not as we would like.

8. Reviewing the survey data it appears that the difference between the NAVD 88 and NGVD 29 datums is
about the 1.1 feet.

9. We can use the NAVD 88 cross-sections for the Queen Creek project, however, there is still the 1.1 foot
discrepancy that somehow needs to be resolved to complete the model from Recker Road to the EMF.
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QUEEN CREEK WASH SOSSAMAN ROAD TO HAWES ROAD
CHANNEL IMPROVEMENT PROJECT
CLOMR
Town of Queen Creek, Arizona
Contract No. 2000D03

Town of Queen Creek Arizona
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State: Arizona
Community: Town of Queen Creek, Arizona
County: Maricopa

Consultant:
Dibble & Bssociates Consulting Engineers

Attn: Brian J. Fry, P.E.
2633 East Indian School Road, Suite 401
Phoenix, AZ 85016-6763
(602) 957-1155
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Input File Date
QC_Exist.PRJ 11/26/03

Project Title: PRE-PROJECT CONDITIONS MODEL FOR FEMA SUBMITTAL - Queen Creek Wash,
Sogsaman Road to Hawes Road
Prepared By: Dibble and Associates Consulting Engineers
Model Created: April, 2003
Prepared For: Town of Queen Creek

Contact: Tom Narva, PH: 480-3987-0109%
Reviewing Agency: Flood Control District of Maricopa County

Contact: Tim Murphy, PH: 602-506-1501

Note: Crossections face downstream. River Miles increase in the upstream direction.

Note: This model is on NAVD 88 vertical datum.

This model is being used as the Pre Project Conditions Model for the Queen Creek Wash
Improvement project, Town of Queen Creek Proj. No.2000D-03. The cross sections in this
model were originally generated from erronecus mapping. The following correction factors
have been applied to the elevations of the cross sections originating from the Coe & Van
Loo, Flood Control District, and Collins Pina models in order to match the corrected

aerial mapping:

West of Hawes Road: Correction = +2.683!
East of Hawes Road: Correction = +2.427!'

The Bridge & Culvert routines were also adjusted by these correction factors.

This 18 a combined model of Queen Creek from East of Power Road to Hawes Road. It
utilizes the following models from downstream to upstream.

1. Coe and Van Loo's Ryland Homes Model (Queen Creek Wash CLOMR, Power Road to Sossaman
Road): x-sections 4.657 to 5.054.

3. The Flood Control Districts Power Road to Hawes Rd. Delineation: x-section 5.065 to

6.470.
3. Collins-Pina Delineation from Hawes Rd to the SPRR: x-section 1000.4

Model #1, the Coe and Van Loo CLOMR, was performed on different mapping than the
erroneous mapping provided by FCDMC for this project. CVL mapping is on Town of Queen
Creek datum, rather than NAVD 88 datum. Therefore, a correction factor of -2.00' was
applied to Coe & Van Loo elevations to resolve the discrepancy.

Flow Rates:

At Cross Section 1000.40 - 3010 cfs obtained from FEMA FIS for Maricopa County,
Queen Creek Wash at Hawes Road.




Date

Input File
11/26/03

QC_Soss_Hawes.PRJ

Project Title: Queen Creek Wash Sossaman Road to Hawes Road Channel Improvement Project
- Town of Queen Creek Proj No. 2000D-03
Prepared By: Dibble and Associates Comnsulting Engineers
Model Created: April, 2003
Prepared For: Town of Queen Creek

Contact: Tom Narva, PH: 480-987-0109
Reviewing Agency: Flood Control District of Maricopa County

Contact: Tim Murphy, PH: 602-506-1501

Note: Crossections face downstream. River Miles increase in the upstream direction.
Note: This project is on NAVD 88 vertical datum.

Note: Levees modeled in this model do not represent physical levees to be constructed
with the channel improvements. The modeling tool termed levee is used to keep flood
waters out of low lying ground, below the water surface elevation, on either side of
actual physical containments of flow. It would be unreasonable to expect that f£lood
waters will erode the substantial length of earth beside the channel.

This model is the post project conditions model for the Queen Creek Wash Improvement
project, Sossaman Road to Hawes Road. It will specifically be used for channel
improvement design, and represents the final design of channel improvements. The cross
sections in this model were origimally generated from erroneous mapping, provided by the
FCDMC. The following correction factors have been applied to the elevations of the cross
sections originating from the Coe & Van Loo, Flood Control District, and Collins Pina
models in order to match the corrected aerial mapping:

West of Hawes Road: Correction = +2.683'
East of Hawes Road: Correction = +2.427"'

The Bridge & Culvert routines were also adjusted by these correction factors.

Hydraulic tie-ins with existing floodplain delineations, already accepted by FEMA as a
map CLOMR or LOMR or currently in review, exist at the upstream and downstream limits of
the model. Downstream, the floodplain ties into (0.5' tolerance) the delineation of
Queen Creek Wash, Power Road to Sossaman Road, performed by Coe and Van Loo Consultants,
Inc. This occurs at RM 5.054, CVL Station 61+00. The Coe and Van Loo CLOMR was
performed on different mapping than the erroneous mapping provided by FCDMC for this
project. CVL mapping is on Town of Queen Creek datum, rather than NAVD 88 datum.
Therefore, a correction factor of -2.00' was applied to Coe & Van Loo elevations to

resolve the discrepancy. Upstream, the floodplain ties into the delineation of Queen

Creek Wash, 'Hawes Road to SPRR, performed by Collins/Pina Consulting Engineers, Inc.
This occurs at RM 6.532, Collins/Pina Station 1000+40.

Flow Rateg:
Existing hydrology approved by FEMA governs the design of the Queen Creek Channel

improvements.

At Cross Section 6.532 - 3010 cfs obtained from FEMA FIS for Maricopa County,
Queen Creek Wash at Hawes Road.

Starting WS Elevation:
The starting water surface value for the HEC-RAS computer model has been

determined from the Pre Project Conditions Model, submitted to FEMA with this CLOMR
model, 100-year water surface. FEMA approved existing conditions flow rate has been
applied to this downstream reach to determine the starting water surface elevation for

the current project at RM 5.054.




Sossaman Road
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Queen Creek Wash Improvements

Monday, January 14, 2002

Desert Mountain Elementary School
22301 South Hawes Rd.

Hawes Road

Qoatilo Road e, Queen Creek, AZ 85242
Desert Mountaln Elementary School 4 .
iy P 6 p-m. ~8p.m.
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The Town of Queen Creek invites you to attend a public meeting to discuss the upcoming improvements to Queen
Creek Wash, between Hawes Road and Sossaman Road. As a resident, with property near or adjacent to the
wash, your opinion and insight is valued by the Town. We would like to hear your views.

Exhibits showing the proposed improvements, including aerial photographs will be on display at the meeting for
all to view and comment on. Opportunity will be provided for you to write your comments down, and submit

them to the Town.

A brief description of the project follows:

The existing Queen Creek Wash does not contain the flows produced by the 100-year storm. The improvements
made as part of this project will provide 100-year flow capacity in the wash, while removing the existing berms
along both banks. The project will also enhance the community with recreational opportunities. The
improvements include a bridge at Sossaman Road, a paved pathway system, and equestrian access.

Please stop in on January 14, 2002 between 6 p.m. and 8 p.m. to see what is planned, and how it will benefit your
area.
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QUEEN CREEK WASH IMPROVEMENT PROJECT

Hawes Road to Sossaman Road

Project Information
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In-order to ensure flood protection for the current and future residents of the Town of Queen
Creek who live in the vicinity of Queen Creek Wash between Hawes Road and Sossaman Road,
Queen Creek Wash must be improved. This project will improve Queen Creek Wash, increase
the capacity of the wash, and remove the existing berms along the banks of the wash. After
construction of the improvements is complete, residents will have flood protection from the 100-
year storm. The project will also enhance the community with recreational opportunities. The
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improvements include a bridge at Sossaman Road, a paved pathway system, and equestrian
access.

The current concept is to preserve the sandy bottom of the existing wash along with much of the
vegetation along the wash bottom. Additional capacity will be created by cutting into the sides
of the wash starting at a point approximately 2” above the sandy bottom, and carving out an area
that will convey flood waters down the wash. The design shows these cuts occurring on both
sides of the wash for the majority of the length of the project.

At 2 different locations within the project, the existing side slopes of the wash on the south side
are extremely steep. Several locations have begun to show undercutting of the slope. The
improvements associated with this project include “flattening” these steep slopes to a slope not
steeper than 4 to 1 (horizontal to vertical).
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Sossaman Road
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Queen Creeck Wash Improvements

Tuesday, November 19, 2002

Desert Mountain Elementary School, Room #214
22301 South Hawes Rd.

Hawes Road

Ocotillo Road

. Queen Creek, AZ 85242
D e A 5:30 p.m. — 7:30 p.m.

Queen Creek, AZ 85242 = ‘

The Town of Queen Creek and the Flood Control District of Maricopa County invite you to attend a public meeting to
discuss the upcoming improvements to Queen Creek Wash, between Hawes Road and Sossaman Road. As an owner of
property near or adjacent to the wash, your opinion and insight is valued by the Town and by the Flood Control District. We

would like to hear your views.

Exhibits showing the proposed improvements, including aerial photographs will be on display at the meeting for all to view
and comment on. Opportunity will be provided for you to write your comments down, and submit them to the Town and the

Flood Control District.

A brief description of the project follows:

The existing Queen Creek Wash does not contain the flows produced by the 100-year storm. The improvements made as part
of this project will provide 100-year flow and flood control capacity in the wash, while removing the existing berms along
both banks. The project will also enhance the community with recreational opportunities. The improvements include a
bridge at Sossaman Road, a paved pathway system, and equestrian access.

Please stop in on November 19, 2002 between 5:30 p.m. and 7:30 p.m. to see what is planned, and how it will benefit your
area.

For information, please contact Kevin Roberts by phone at 602-957-1155, or by email at kroberts@dibblecorp.com.
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TOWN OF QUEEN CREEK

QUEEN CREEK WASH
POWER ROAD TO HAWES ROAD

SCOPE OF WORK
January 16, 2001

INTRODUCTION ‘
The purpose of this project is to reconstruct approximately 1.4 miles of Queen Creek Wash from

Sossaman Road to Hawes Road within the Town of Queen Creek including construction of a bridge
and approaches at Sossaman Road. The project will include technical review of reconstruction
design by others for approximately one mile of Queen Creek Wash from Power Road to Sossaman
Road. The Flood Control District of Maricopa County (District) is a project partner with the Town
of Queen Creek (Town) and will provide input and review of the project during design
development. The terms of the District’s project involvement are described in Intergovernmental
Agreement IGA FCD 2000A004. The improvements will provide 100-year flood protection,
preserve and re-establish native vegetation and habitat, and provide recreational and open space
benefits to the community. Project tasks include public involvement and coordination with
stakeholders, survey & mapping, utility locating and relocation design, 404 permit, geotechnical
investigation, hydrology and hydraulic analysis, sediment transport & bridge scour analysis,
channelization design, Sossaman Road bridge design, landscape and environmental mitigation
design, preparation of construction documents, FEMA CLOMR submittal, and engineering
assistance during construction. The scope of work is described more fully as follows:

SCOPE OF WORK

L. PROJECT COORDINATION
A. Project Management

The Consultant’s Project Manager will be knowledgeable of the progress and have responsible
charge of the progress of each phase of the project. The Project Manager will be the point of
contact for the Town and will keep the Town informed of all coordination with outside agencies and
other affected parties. The Project Manager will be responsible for all administrative issues,
technical direction of the work, scheduling, and budgetary oversight for the project as well as
coordination and reporting with the Town’s project manager.

Project coordination will be required with the following entities during development of the channel
plans:

Flood Control District of Maricopa County (District)

Maricopa County Department of Transportation (MCDOT)

- U.S. Army Corps of Engineers, Regulatory Branch (COE)

Sossaman Estates, LLC

Project coordination will include preparation, attendance, and follow-up minutes for project
coordination meetings in addition to the continuous coordination through telephone conversations

and written correspondence.

DIBBLE & ASSOCIATES PAGE 1 TOWN OF QUEEN CREEK
January 16, 2001 : SCOPE OF WORK




B. Meetings

In addition to meetings identified elsewhere, attendance at the following milestone meetings will be

required:

- Project Kick-off Meeting

- Pre-Design Report Review Meeting

- 30% Review Meeting
- 60% Review Meeting
- 90% Review Meeting

- Final Design Review Meeting.

C. Utility Coordination
The following utility providers have facilities within the project vicinity. Coordination will be

required to identify existing and planned utilities, conflicts, and relocation.

Utility Co Contact Phone no.

Queen Creek Water Co Paul Gardner 480-987-3240
Queen Creek Irrigation District Dean Griffith 480-987-3002
SRP Design Engineer Larry Neil 602-236-6233
Qwest Design Consultant ~ Herb Cox 480-831-4465

Working on new lines in this area

Const coordinator ~ John Aker 602-630-0496
CableAmerica Jerry Blount 480-558-7260
Queen Creek Sewer Tom Narva 480-987-9887

There are no conflicts with sewer at this time.

II. DATA COLLECTION

A. Site Visits
An initial site visit will be conducted with representatives from the Town, the District and the
consultant project team to identify existing conditions along the channel reach and to identify key
project issues. A representative from Sossaman Estates, LLC will be invited to attend. A more
detailed site reconnaissance will be undertaken as part of the sediment transport analysis to observe
channel development, hydraulic roughness, hydraulic structures, and sediment characteristics.
Additional site visits will be made during the course of project development to verify site conditions

and observe changes that may take place over time.

B. Existing Data and Reports
Existing data and reports will be obtained from the Town, the District and other sources pertaining
to previous and existing studies and plans for Queen Creek Wash. Data to be collected includes the
following:
- Queen Creek/Sanokai Wash Hydraulic Master Plan, FCD 98-26, September 2000
prepared by Huitt-Zollars.
- Sediment Transport Analysis — Queen Creek and Sanokai Wash Hydraulic Master Plan,
East Maricopa Floodway Capacity Mitigation Study, September 5, 2000 prepared by
WEST Consultants, Inc.
- Town of Queen Creek Open Space and Trails Plan, October 1994 prepared by Conoyer-
Hedrick Inc., which describes trail concepts and standards.
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- Native Plant Inventory for Queen Creek Wash 404 prepared by Desierto Verde dated
February 2, 2000.

- Landscape, Irrigation, Salvage and Mitigation Plans for the 1 mile section of Queen
Creek Wash between Power Road and Sossaman Road prepared by others. (Technical
review required)

- 404 permit application and Corp. of Engineers mitigation requirements.

- Developer plans for adjacent properties (to be provided by the Town)

- Existing mapping -

- Existing utility information

1. SURVEY, PHOTOGRAMMETRY, & MAPPING
All survey, photogrammetry, and mapping shall conform to Section 3 of the FCDMC Consultant
Guidelines, Second Edition, August 1, 2000, except that data submittals will not be required to be in
the GIS form prescribed in the FCDMC Data Delivery Specifications.

A. Field Surveys
The Consultant will establish horizontal and vertical control for aerial mapping along the design
reach from Hawes Road to Sossaman Road. The mapping will be based on NAD 88 vertical control
datum and the state plane coordinate system. Existing monuments and section corners will be
surveyed within the project vicinity to establish project control. Surface features, including existing
culverts, surface utilities, and other structures will be included. Cross-sections will be surveyed
along Sossaman Road at 50 foot spacing extending 600 feet north and south of the Queen Creek

Wash centerline.

B. Aerial Mapping
Aerial mapping will be prepared for a 500-foot wide strip along the Queen Creek Channel
centerline from the upstream side of the Ocotillo Road Bridge east of Hawes Road to 500 feet
downstream of the Sossaman Road crossing. Mapping will be prepared at 1”=40" scale with a 1-

foot contour interval.

A color aerial photo digital image in TIFF format will be provided, rectified to match the aerial
mapping.

C. Utilities
Surface and underground utilities within the project limits will be identified in the field survey. An
ALLOWANCE will be established for potholing where critical underground utility conflicts may

exist.

IV. PUBLIC INVOLVEMENT
A. Stakeholders
Project stakeholders include the equestrian community that will use the trail system and the adjacent

- landowners. Adjacent landowners include:

¢ Queen Creek 46 Partnership

¢ Lawther Family Ltd Partnership

+ Emperor Estates Development Inc.
4 Healy Investments Ltd Partnership
¢ Hankin LLC
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A meeting will be conducted with the stakeholders at the 90% or final plans completion level to
discuss project implementation issues.

B. Public Meetings
Two public meetings will be held. One public meeting will be held at completion of the pre-design
phase to inform the public of the project and to receive input and comments from the public. The
second meeting will be held following the 60% or 90% design to receive comments and input on the
design. The Town will determine the timing of the second meeting. The Consultant will be
responsible for meeting preparation and scheduling. The Town will assist the Consultant in
identifying the meeting location. Meetings will be in an open house format with display boards
showing the proposed project elements. Information brochures will be provided by the Consultant

to be distributed at the meetings.

V. RIGHTS-OF-WAY AND EASEMENTS
Existing ROW will be shown on the base drawings. Preliminary ROW requirements will be shown
on the 30% plans. Legal descriptions with exhibits will be prepared for required new ROW,
easements, and temporary construction easements (TCE’s) following the 60% submittal. Legal
descriptions and exhibits will be updated as necessary during the 90% and final plans completion to
incorporate required changes. The Town will acquire all ROW and easements. The Town will
obtain rights-of-entry for access to the Wash during design and data collection.

VI 404 PERMIT
An individual 404 permit has already been submitted to the COE with the Town designated as the
permittee. The COE has requested additional information and has not distributed the application
package for public comment. On-going coordination will be required with the COE to obtain the
final 404 permit for this project. The permit will cover all construction activities between Power
Road and Hawes Road, including the Power Road Bridge and Sossaman Road Bridge. The
following tasks will be required to complete the 404 permit process.

A. Mitigation Plan
The Consultant will prepare a Habitat Mitigation and Monitoring Plan (HMMP) for submittal to the

- COE and the Arizona Game and Fish Department. The HMMP will be coordinated with the

channel and landscape design to incorporate the proposed channel cross-section configuration and
landscape plant species to be integrated within and around the mitigation areas. The limits of the
HMMP will be from Power Road to Hawes Road. Coordination will be required with Sossaman
Estates, LLC for the reach from Power Road to Sossaman Road.

B. Arizona State 401 Water Quality Certification
The Consultant will complete the Arizona State Water Quality certification for this project as
required by the Arizona Department of Environmental Quality (ADEQ). The application form will
be submitted to ADEQ on behalf of the Town. Specifically, the certification will state that
construction will not occur while Queen Creek Wash is flowing, thus eliminating the potential for
surface water contamination.
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C. Environmental Assessment
The Consultant will assist the COE in completing the Environmental Assessment for this project.
Specifically, the Consultant will provide a summary of the potential direct, indirect, and cumulative
impacts to jurisdictional waters of the U.S. as a result of this project. In addition, the Consultant
will provide an analysis of the contextual relationship between the Proposed Action and other
activities that may occur within the foreseeable future.

VII. GEOTECHNICAL INVESTIGATION
A. Sediment Transport Sampling
Specific requirements for channel sampling and testing of channel bed and bank materials will be
defined during the field reconnaissance. It is assumed that a total of 15 bed and bank material
samples will be required to define sediment size distribution characteristics for sediment transport,
erosion control, and scour evaluations. Bed and bank samples taken along Queen Creek will be
excavated to a depth of 3 feet using a rubber-tire backhoe.

B. Bridge Foundation Sampling
Bridge and road test borings will be performed. Materials encountered will be sampled at 5-foot
intervals. Borings at the bridge abutment and pier locations will be advanced to a depth of 80 feet.
Samples for pavement design along Sossaman Road will be advanced to a depth of 5 feet.

C. Geotechnical Testing and Reports
Representative samples of the materials encountered will be tested for:

Test No. of Tests
Moisture Content/Dry Density (rings) 50
Direct Shear 5
Consolidation : 5
pH/ Resistivity, Salts, Chlorides, Sulfates 2
Sieve Analysis/Atterberg Limits 25
Standard Proctors 1
R-Value 1

The results of all field exploration and laboratory tests will be used in the engineering analysis and
evaluation for foundation support and roadway design. The Geotechnical/Foundation Report for the
bridge/road project will include recommendations for bridge foundations, earthwork factors,
pavement design, site grading and preparation, and corrosion. The Geotechnical Report for the bed
and bank sampling along Queen Creek will include the results of the laboratory testing.

VIII. HYDROLOGY
A. Review and Update Existing Model
The District will provide the Queen Creek watershed HEC-1 hydrology model and DDMS files for
the Consultant’s use. Per the recommendation in the Queen Creek / Sanokai Wash Hydraulic
Master Plan (HMP), the outflow hydrograph from the Sonoqui Detention Dike will be reviewed
with the District to determine if modifications are required. This task does not include generating
hydrology for the Queen Creek watershed tributary to the Dike.
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B. Design Flood Hydrographs
The rainfall values within the HEC-1 model will be modified to develop flood hydrographs for the
2-, 5-, 10-, 25-, 50- and 100-year return period events. Simplified methods were used to accomplish
this task for the development of the HMP. The results of the hydrologic analysis will be reviewed
with the Town and the District. The developed flood hydrographs will be used to evaluate flood
conditions for individual flood events and for long-term conditions.

IX. HYDRAULICS
A. HEC-RAS Modeling

The District will provide the Queen Creek Wash HEC-RAS hydraulic model for the Consultant’s
use. The hydraulic model will be updated between the Meadowbrook Road wash crossing in the
Trilogy at Power Ranch Development and Ellsworth Road, to reflect current topographic and
development conditions along the channel using the best available existing data. Additional cross-
sections may be added to the existing model, if necessary. New existing conditions cross-sections
will be generated from the mapping being generated for this project between Sossaman Road and

Hawes Road.

B. Channel Design
The channel design will develop an earth channel with mild sideslopes, landscaped with native
vegetation species. The cross-section will include a meandering low flow channel designed to
protect existing mature trees, where possible. Equestrian passage shall be accommodated in the
drop structure design. Design features must minimize erosion and maintenance requirements.

The hydraulic design will define the channel geometry necessary for flood control, identify the
location and dimension of required structures, and determine the location and specifications for
erosion control revetments. The location and dimensions of required grade control structures will
be defined. Preservation of existing mature trees will be considered in placement of drop structures.
Hydraulic design will be conducted in accordance with Maricopa County design criteria. The
results of the hydraulic design will define conditions that will influence the future elements of

Queen Creek Wash.

X. SEDIMENT TRANSPORT AND SCOUR
A. HEC-6 Modeling
The Consultant will develop a HEC-6 sediment transport model for Queen Creek Wash between the
Meadowbrook Road wash crossing in the Trilogy at Power Ranch Development and Ellsworth
Road. The model will be used to evaluate hydraulic design elements and define requirements for
erosion and sedimentation control.

The HEC-6 model will be used in conjunction with other appropriate methods to define general
degradation, and scour potential characteristics in the vicinity of all hydraulic structures, including
bridges, drop structures, levees, and revetments.

, B. Bridge Scour Analysis
The Consultant will conduct a detailed assessment of scour potential for all proposed and existing
bridge structures influenced by the design project. Hydraulic analysis will be conducted to establish
existing and proposed hydraulic conditions at each bridge crossing. Hydraulic analyses will
consider both the 100-year flood and a “superflood” event. The discharge of both the 100-year
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flood and the superflood event will be coordinated with the Town of Queen Creek. Hydraulic
characteristics will be analyzed and evaluated for each bridge. Hydraulic impacts due to debris
build-up on piers will be analyzed. Scour analyses of bridges will be conducted according to the
procedures outlined in the Federal Highway Administration’s publication HEC-18. Results of the
HEC-6 sediment transport analysis will be used to define the long-term degradation potential
component of the total scour potential at each bridge site. Requirements for abutment erosion

protection will also be defined.

XI. SOSSAMAN ROAD BRIDGE DESIGN
The Consultant shall design a bridge and approach roadway modifications for the Sossaman Road
crossing of Queen Creek Wash. The bridge length will be approximately 150’ to 250° long and the
bridge width will accommodate 4 driving lanes plus a center left turn lane, curb and gutter, barriers,
and a sidewalk. The bridge design shall provide a minimum of 10 feet of clearance under the bridge
for equestrian passage. In addition to structural design and bridge construction plans a Bridge
Structure Selection Report will be prepared for the 30% submittal.

A. Bridge Structure Selection Report

The Consultant will submit a Bridge Structure Selection Report for the new bridge prior to
preparation of preliminary design and construction documents. The report will include concept
sketches and studies of the type, size, and location of the bridge; aesthetic treatments; preliminary
foundation investigation; preliminary cost estimate; analysis of constructability, traffic control, and
environmental consequences for each alternative. Town, MCDOT, and District approval will be
obtained before beginning preliminary bridge design. An initial and final Bridge Structure
Selection Report will be submitted.

B. Approach Roadway Design
Approach roadway modifications will be designed for the new bridge. The bridge deck will
accommodate a standard MCDOT roadway section, unless directed otherwise. Strategies for access
to adjacent properties and maintenance roads at the approaches to the bridgq will be considered in

design.

Approach Roadway Geometry:

The horizontal alignment and final grade lines for the approach roadway will be established in
conjunction with the bridge plans and required clearances at Queen Creek Wash. The horizontal
alignment and bridge footprint will be presented at the first public meeting.

Temporary Construction Detour (Allowance):
A traffic detour is not anticipated to be required during bridge construction. Design of a traffic

detour is included as an ALLOWANCE in this Scope of Work.

Traffic Slgnmg and Striping:

Roadway signing and striping plans will comply w1th Maricopa County and ADOT practices and
with the Manual on Uniform Traffic Control Devices. Signing plans will include location layouts
for ground-mounted signs; sign layout formats; and details for regulatory, warning, and information
signs. Pavement marking plans will include details for striping centerlines, shoulders, and "no-
passing" zones.
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XIl. LANDSCAPE DESIGN
The Town has adopted Queen Creek Wash as part of its Open Space and Trails Plan. The landscape
design intent is to preserve and enhance the “natural” character of the wash, preserve the rural
character of the Town, and provide a corridor for a bike/pedestrian multi-use trail and a separate

equestrian trail.

A, Native Plant Inventory & Salvage
Desierto Verde has completed a native plant inventory of Queen Creek Wash as part of the 404
permit requirements. The Native Plant Survey consists of an in field survey of native plant material
within the project limits. A database has been developed listing each individual specimen along
with information regarding species, height, width, caliper, condition, aesthetic rating, and
salvageability. This information will be used for evaluation of existing material for preservation,
reuse potential and to estimate salvage costs. Supplemental Native Plant Inventory (fieldwork) will
be conducted as required to review and verify the information previously gathered by Desierto

Verde for this area.

Based on the information gathered in the field and preliminary engineering plans and details, a native
plant inventory / salvage plan will be prepared designating protected native plants impacted by the
proposed construction. Each individual specimen will be located on the plan, identified by tag number,
and keyed to a legend indicating whether that plant is “to be salvaged”, “to be demolished”, or “to be

preserved in place.”

An aerial photograph at a minimum scale of 1"=50" will be utilized for preparation of the Native
Plant Inventory and Salvage Plans. Existing and proposed grading will be shown on the aerial
photograph to determine the extent and impact on existing vegetation.

B. Preliminary Landscape Architectural Concept / Pre-design
Based on the preliminary engineering plans, native plant survey and on other pertinent data and
information gathered and evaluated, a preliminary landscape concept plan will be developed. The
landscape concept package will consist of the following: '

- An overall plan and/or typical plan sections graphically depicting the proposed landscape design
for Queen Creek Wash. The landscape concept will include the typical trail system landscape
concept and incorporation of the required 404 permit landscape mitigation areas. The landscape
concept plan will also include a preliminary plant list and notes.

- Cross sections or elevations as required illustrating the proposed landscape design (if necessary)
- A preliminary opinion of probable construction cost

- Narrative text will be prepared describing the proposed landscape concept.

- Text and graphics will be incorporated in the overall project Pre-Design Study Report and will be
submitted to the Town, FCD, and other Project Stakeholders for review and comment.

- The landscape concept design package will be rendered in color and mounted, suitable for
presentation at public meetings.
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C. Landscape Construction Documents
The final landscape construction documents shall provide for rock groundcover, plantings and a
complete automated irrigation system design for designated landscape areas within the project
limits including the required 404 permit landscape mitigation and the trail system. Plans will
include: native plant salvage, planting & irrigation along with associated details and special

provisions.

XIII. CONDITIONAL LETTER OF MAP REVISION (CLOMR)
The District will provide the currently effective FEMA HEC-RAS hydraulic model, to be used as
the base hydraulic model for the CLOMR submittal. Per FEMA requirements, the water surface
must tie into the currently effective FEMA study water surface at the upstream and downstream end
of the modified reach. The CLOMR submittal will include the following:

A. ADWR Requirements
The Arizona Department of Water Resources (ADWR) requires submittal of a Technical Data
Notebook (TDN) along with each FEMA submittal. Requirements for TDN submittals are
presented in Instructions for Organizing and Submitting Technical Documentation for Flood

Studies, SSA 1-97, November 1997.

B. FEMA Requirements

FEMA submittal requirements are described in 44 CFR 65.6, Revision of base flood elevation
determinations, & 65.8, Review of Proposed Projects. The following items will be included in the
FEMA submittal:

FEMA Forms

Construction plans

Revised hydraulic analysis

Revised floodplain delineation

C. LOMR Submittal
The CLOMR submittal will be made at the conclusion of the design and will include final, sealed
construction plans. Construction can proceed without the CLOMR during the FEMA review. Upon
FEMA approval and completion of construction, a LOMR submittal will be prepared consisting of
certified as-built channel and bridge construction plans. The Contractor will be required to prepare

and certify the as-built plans

XIV. PRE-DESIGN
The pre-design phase will further develop the design concept identified in the Hydraulic Master

Plan to a level of detail that can be used for the 30% design.

A. Sossaman Estates Channel Design Review
The Consultant will review the channel modifications proposed by Sossaman Estates, LLC between
Power Road and Sossaman Road. Review comments on the proposed hydraulic design elements for
the proposed improvements and recommendations for coordination of the proposed development
with the current project will be developed and provided to the Town during the Pre-design.
Subsequent plan submittals will be reviewed until final plan approval.
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B. Pre-Design Study Report
The Pre-Design will include the following tasks:

Data Collection

Aerial mapping and topographic surveys

Habitat mitigation and monitoring plan

Geotechnical investigation

Preliminary hydraulic analysis & HEC-RAS modeling
Preliminary profile design

Sediment transport analysis

Native plant inventory

Preliminary landscape concept

Ryland channel design review
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A Pre-Design Study Report will be submitted presenting the results of all the pre-design tasks.

XV. FINAL DESIGN AND CONSTRUCTION DOCUMENTS
Construction documents will generally be prepared according to District Consultant Guidelines and
Drafting Guides using AutoCAD software. Design review submittals will be made at the 30%,
60%, 90%, and Final completion levels. A three-week review period will be included in the

schedule for each submittal.

A, 30% Design
Base map preparation will begin during the pre-design, however, the 30% design will be developed
after approval of the pre-design submittal. The 30% plans will show all existing features including
utilities and existing ROW. The channel alignment, profile, and cross-section will be shown along
with anticipated required new ROW and easements. Conflicting utilities will be identified for
relocation. The preliminary planting plan will depict a landscape concept indicating proposed
materials. Preliminary quantities and cost estimates final Bridge Structure Selection Report, and
preliminary design calculations will also be included with the submittal.

B. 60% Design
The 60% plans will incorporate comments from the 30% review and will refine the design and
hydraulic analysis. Preliminary construction details will be developed to show the size,
configuration, materials, and section of the proposed improvements. Preliminary planting and
native plant salvage plans will be included along with a “skeleton” irrigation design. The first draft
construction special provisions (SP) and supplementary general conditions (SGC) and an updated
quantity and cost estimate will be included.

C. 90% Design
The 90% plans will include all final details with reinforcing steel for concrete structures. The plans
p

will be complete and ready fo