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52 Engineering and Environmental Design, LLC (52) was contracted to perform analysis and 
design for New River Channelization - Grand Avenue to Skunk Creek Including Paradise 
Shores segment. This work for the Flood Control District of Maricopa County (FCDMC) and 
the City of Peoria (COP) is under contract FCD 2003C001. The project is being administered 
by FCDMC, and the local project sponsor is COP. The scope includes generating a 
Conditional Letter of Map Revision (CLOMR) and construction documents (plans and 
specifications). This report documents the drainage design, assumptions, basis of design data 
and general analysis for the subject reach of New River. This project is being constructed with 
an emphasis on aesthetics (including multi-use facilities). Incorporation of these improvements 
has been considered at every stage of this design. These enhancements will be included where 
cost effective. 

The subject project is located in and adjacent to the New River Reach between Grand Avenue 
(US 60) to the Skunk Creek confluence (a distance of approximately 1.5 miles). The Project 
also includes an additional small segment on the western bank, Paradise Shores (approximately 
650 feet), located immediately south of Bell Road. The project is located within City of Peoria 
limits, Sections 10, 15, and 16, Townships 3 North, Range 1 East relative to the Gila and Salt 
River Meridians. Figure 1 shows the location map and Figure 2 shows in greater detail the 
project vicinity. Figure 3 is an aerial perspective of the project. 

1.7 Project Purpose 
The objective of this project is to protect the reach's surrounding investments (business and 
residences) through control of the Standard Project Flood (SPF - 68,000 cfs) a ~ d  the 100-year 
(41,000 cfs) events. Hydraulic protection shall be defined for this project's purpose as 
containment of the SPF flows plus 1 foot of freeboard within FCDMC right of way and 
containment of the 100-year plus 1 foot within the channel section itself for the reach from 
Grand Avenue to Skunk Creek confluence. The Paradise Shores reach is being designed to 
contain the 100-year plus 1 foot of freeboard per FCDMC direction. ~ l i k  FCDMC desires that 
the facilities not only fulfill their flood control function but also be aesthetically pleasing, 
multi-functional and match the historic ecosystem character as much as is feasible. 

1.2 Existing FEMA FIS Delineation 
The project reach is encompassed by three FEMA FIS Map panels, revised July 19,2001. 
Figures 4 through 6 show the following FIS maps: 

04013C1610 H 

04013C1630 G 

04013C1190G 

"-----""-"," ----------,--.-.--~ "-" ---.-,--.-., - --.--..--- 
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Figure I :  Project Location Map 
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Figure 3: Project Aerial Photo 
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1.3 Study Reach Description 
The project originates at the Grand Avenue Bridge Structures (roadway and railroad) and 
extends north to the confluence with Skunk Creek, a distance of approximately 1.5 miles. An 
approximately 650-foot segment adjacent to Paradise Shores will be improved with gabion 
mattress bank protection that will tie into existing elements immediately downstream. All work 
done by this project at the Paradise Shores section will be concentrated exclusively on the west 
bank. A trail will be built parallel to the bank protection that will also provide maintenance 
access. A comprehensive landscape scheme including pedestrian trails, planting consistent 
with the intended vegetative zones, and various aesthetic enhancements will be provided. 

The channel is approximately 350 to 400 feet wide. The banks of the New River channel are 
composed of a variety of materials including rip rap, grouted rip rap, cement stabilized 
alluvium (CSA), gabions, fabric mesh, roller compacted concrete (RCC), and unprotected 
banks. Two major "hard" points (checks) exist at Grand Avenue and at the Skunk Creek 
confluence. At Grand Avenue, a 15-foot cutoff wall protects the roadway bridges. The CSA 
toedown depth in this area is also 15 feet. At the Skunk Creek stepped spillway, an 18 foot 
toedown is provided, using Roller compacted concrete (RCC) at the drop and CSA on the 
banks. 

The existing river corridor is composed of large amounts of river cobble, sand-deposited banks 
and botton~s, intermittent water flows, standing water zones and a variety of habitat types that 
hold great significance to this project. The river bottom is currently conlposed of both 
meandering and braided low flow incised channels and flat areas of river cobble and sand bars. 
The site has been altered by residential and commercial development along its westerly banks 
while the easterly banks were altered through the development of the ADOT freeway system 
SR-101 Agua Fria Freeway. Large areas of undeveloped land occupy a majority of the eastern 
portion of the corridor between the SR-101 loop and the banks of the river along the limits of 
this project. The Desert Harbor residential developmellt backs up to the west side of the 
corridor. Currently, access is not provided across the corridor (both visually and/or 
physically). New River serves as the emergency outlet for the Desert Harbor Lake System and 
an outlet for several drainage culverts. 

The project limits include the crossing of two major transportation corridor bridges: one at 
Grand Avenue and the other at Thunderbird Road. These bridges were developed with bank 
protection for their piers and abutments. The Grand Avenue Bridge that is part of the ADOT 
highway system (US 60) has significant bank and river corridor stabilizations. 

The City of Peoria is currently developing a community park (Rio Vista Park) just north of 
Thunderbird Road along the eastern banks of New River adjacent to the project corridor. This 
park and its associated recreational facilities of both passive and active nature will create a 
destination for users of this project's multi-use trail features. The COP has also developed a 
multi-use corridor that currently ends at Grand Avenue at the southwest quadrant and east of 
83rd Avenue along the Skunk Creek alignment, both of which will require linkages during the 
development of this project. The river corridor accepts offsite flows from stormwater, 
agricultural tailwater, and low flows created by nuisance water from surrounding 
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developments, all of which contribute to the vegetation that currently occupies the banks and 
river bottom. The current development of the Skunk Creek low flow improvements by the 
FCDMC and the COP (concrete lined low flow channel) has the potential to increase the 
occurrence of low flow discharges (80 cfs - design). This may result in increased vegetation 
potential and the continual flow of water through the ecosystem (below the drop structure). 

7.4 Basis of Survey and Mapping 
Cooper Aerial provided topographic mapping to a I-ft contour interval. The survey used on 
this project generated I-foot contours (accuracy to within 0.5 ft). In addition to the contour 
file, Cooper Aerial provided a Digital Terrain Model (DTM) which is a 3D Digital Terrain 
Map. The DTM which was utilized as the base surface to determine earthwork quantities, by 
comparing the design surface with the existing terrain. The INROADS package (Version 8) 
was utilized by J2 to perform all 3D modeling of the project and earthwork computations. 

Wood Pate1 also provided supplemental surveying services, in addition to providing ground 
control for the aerial survey. Wood Patel provided supplemental surveying data for several of 
the structures and utilities within the project limits, including Thunderbird Road Bridge, Grand 
Avenue Bridge, and the Rio Vista Park entry road. 

Cooper Aerial provided aerial mapping services for the project. Cooper "flew" the project, 
with ground control pointsltargets provided by Wood Patel. Both Cooper and Wood Patel used 
North America Vertical Datum 1988 (NAVD 88), as per the FCDMC contract. The current 
FEMA FIS was performed on the National Geodetic Vertical Datum 1929 (NGVD 29). 
FCDMC provided team members with a Vertcon grid for New River from Grand Ave to Bell 
Rd, which was prepared by the FCDMC GIs department. The datum difference between 
NGVD 29 and NAVD 88 is consistent along the project corridor (less than 0.02 ft difference). 
Therefore, a conversion of 1.81 ft is required (NAVD 88 = NGVD 29 + 1.8 1 ft) to adjust water 
surface elevations developed for this project from NAVD 29 to NAVD 88. This conversion 
factor and documentation identifying the datum difference is required by FEMA. Figure 7 
shows the Datum difference (in feet) at different locations in the project vicinity. 

Right-of-way was defined by Wood Patel mapping. FCDMC provided base RIW mapping for 
the project corridor. 

Utility information was provided by Wood Patel mapping, with several locations requiring 
"potholing", which provides both horizontal and vertical location of utilities. From US 60 
(Grand Avenue) to the Skunk Creek confluence, there are two (2) main utility crossing points. 
North of Grand Avenue and south of the Sun Health Corp Facility, a 30-inch sanitary sewer 
line crosses New River. Approximately halfway between Grand Avenue and Thunderbird 
Road, a 16-inch waterline (ductile iron pipe - DIP) also crosses New River. Potholes were 
taken at 7 locations to specifically identify these crossings. It does not appear that any of these 
utilities will in~pact the construction of the proposed improvements. Utility locations are 
shown in Figures 8 through 10. 

--mp.,----.,---m-.-,-A--*--*-" .---w-.n.-.-w---" .--.M--.-w- "---,,-~ ~ 
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Figure 7: Datum Sltift 
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I .  5 Design Criteria 

1.5.1 Design Discharges and Freeboard 
The New River channelization design criteria were formalized during conversations with the 
FCDMC. There were two criteria placed for the each segment. At Paradise Shores, the stated 
requirement was for the channel to be large enough to contain the 100-year plus 1-foot of 
freeboard. As mentioned previously, the required protection for the reach from Skunk Creek to 
Grand Avenue was defined as confinement of the SPF peak flow plus 1 foot of freeboard 
within FCDMC right of way and the 100-year flood discharge plus 1 foot within the (gabion) 
protected section. It should be noted that the 1-foot SPF freeboard is a requirement that the 
FCDMC has placed on the design. Under agreement with the USCOE, the district is required 
to only contain the SPF. 

A summary of elevations is included in Table 1. Berms are used in some areas to contain the 
SPF plus 1 foot. Arizona Department of Water Resources (ADWR) and FEMA require that 
levees have a 3-foot freeboard over the 100-year water surface elevation. The SPF in general is 
3 to 5 feet higher than the 100-year water surface. Therefore, the ADWR requirements are met. 
The FEMA requirement of 4 feet of freeboard for the 100-year event at bridges is also met. 

There have been several hydrologic studies in the project area, with several flood discharges 
being defined for the same return periods. It was decided for purposes of this project that the 
SPF and 100-year flows be defined by the US Army Corps of Engineers (USCOE) and the 
latest FEMA FIS accepted flows, respectively. 

1.5.2 Gabion Protection 
To improve the aesthetics of this project and to better blend into the surrounding area, team 
members were instructed by the FCDMC and COP to use a gabion bank protection as the lining 
of choice. Gabion bank protection has been utilized extensively along the Peoria sections of 
the New RiverISkunk Creek corridor. Traditional "hard" bank - Cement Stabilized Alluvium 
(CSA) or concrete-lined channels were ruled as undesirable early on in the scoping of the 
project. The gabion protection will be contained to an elevation equal to the 100-year + 1'. 

1.5.3 Cross Section RoughnessNegetation Makeup 
To increase the project's community value and palatability, an attractive yet functional and 
ecologically "smart" landscaped cross section was sought. However, the amount of native 
vegetation being planted to meet this goal was limited by the conveyance requirements of the 
channel. Greater discussion of the design of the ultimate cross section finally settled upon is 
discussed in following sections. 
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1.5.4 Use of Erosion Protection Matting 
The use of additional erosion protection above the gabions was considered. However, SPF 
velocities in these areas were approximately 2 - 4.5 ft/s, and the project team agreed that these 
velocities would not require additional erosion protection. Several references indicated native 
soil may withstand velocities of 2 -4 ftlsec without significant erosion. Also, the proposed 
multi-use path and vegetation would assist in the mitigation of erosion. 

2. I Overview 
During the project pre-design phase, the J2 team performed site investigations and collected 
existing data for the hydrologicihydra~~lic inventory along the project corridor. This included 
obtaining peak discharge values for both the New River Channel and also local inflowitributary 
areas. Where data was not available, hydrologic calculations were performed using the 
Rational Method, as shown in Section 2.4. Hydrologic data can be found in Appendix A. 

2.2 New River Channel Hydrology 
The hydrologic information for this section of the New River is identified as part of the Middle 
New River Watercourse Master Plan, the New River Grand to Greenway project, and the 
USACOE Design Memo No. 2. A summary of the New River peak discharge values utilized 
for this report is shown below, along with the sources. The 100-year peak flows correspond to 
the latest values accepted by FEMA and shown FIS mapping. 

Table 2 
New River Channel Flows 

New River Reach 

Grand Avenue to 

Sources: 
1. USACOE Design Memo 2,1982. 
2. New River, Grand to Greenway, Wood Patel 1994 

-,"" . . ~ ~ - , , - n - . . . . . - '  -,.,,,-,** .-.-..,mm- "." ".." ,.*---,m,* "~ -m,-*,.,. ~ --..-.- ""~" ,-,-..,.--- ~ 
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2.3 Localized Inflow Hydrology 
Nuinerous local tributaries andlor concentration points outlet to New River within the project 
corridor. A summary of these locations is shown below in Figure 11, along with the sources 
that have quantified the peak discharge values. Additional information for local tributaries was 
defined by the GlendaleIPeoria Area Drainage Master Plan ADMP (Entellus 2001). 

Several of these minor concentration points were not identified in the ADMP. Table 3 
summarizes the inflows. Each of these locations is discussed in detail below. Figure 11 shows 
the inflow points and denotes the peak flow rates at those locations. 

2.3.1 Inflow Locations 
There are several inflow locations along the New River Reach that warrant structures. The 
structures are sized based on expected peak discharges at these points. The hydrology is 
contained in Appendix A and hydraulic calculations using these flows are contained in 
Appendix B. Each relevant inflow point is briefly discussed below: 

Casa Del Rio Swale: 

The ADMP did not quantify the flows for this outfall to New River. The Kirkham Michael 
report for Plaza Del Rio identified a peak discharge of 39 cfs for the 100 year flow for the 3.97 
acre drainage area, which included 10.7 cfs from the upstream CSP. A flow of 15 cfs is 
identified for the 10 year event. This is shown as sub-area ID PKG NORT in the Kirkham 
Michael report. 

ADOT Swale: 

The Wood Pate1 Report (1994) identifies this swale with a drainage area of 6* acres. 52 revised 
this drainage area based on new top0 and performed hydrology calculations using the Rational 
Method per FCDMC criteria. 

94th Drive Swale: 

The ADMP did not quantify the flows for this outfall to New River. The Kirkham Michael 
report Plaza Del Rio identifies a peak discharge of 77 cfs for the 100-year event and 35 cfs for 
the 10-year event for Parcel 5. This combines with partial "split flow" from Parcel 7, 
approximately 7 acres, to have a combined flow rate of 97 cfs for the 100-year event and 44 cfs 
for the 10-year event. Parcel 5 is a 27-acre site, with a concentration point/outfall located at the 
Plaza Del Rio Blvd and the 94th Drive Swale that outfalls to New River. The KM report states 
that Parcel 14, which is currently undeveloped, will outfall directly to this swale, without 
retention. Parcel 14 is planned as a residential care facility. The KM report did not quantify 
the peak discharge that would result in the swale as parcel 14 is developed. The planned use of 
this parcel has been identified by the City of Peoria as residential development. Therefore, it is 
assumed that the development will retain the 100-year 6-hour event, so the discharge of 97 cfs 
and 44 cfs for the 100-year and 10-year events, respectively, was utilized for design. 
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CLOMR submittal provides a detailed description of the hydraulic models utilized for the 
FEMA submittal. 

3.2.5 N- Value Determination 
The base HEC-2 (1994) model used the following n values: 

Overbanks: 0.045 and 0.030 

Main Channel: 0.030 

These values appeared to be low with respect to the existing condition of the channel. "n" 
values were prepared in accordance with procedures and methodologies outlined in FCDMC 
publication entitled Estimated Manning's Roughness Coefjcieizts for Stream Channels and 
Flood Plains in Maricona Countv. Arizona. Team members and FCDMC staff discussed the " .  
existing vegetation patterns, potential growth of vegetation, vegetation washout during large 
storms, impact of depth of flow on Manning's "n", potential debris blockage, aesthetic impact, - 
etc. as part of the sefection of appropriate Manning;s "n" values. 

Generally, the following vegetation configuration and associated Manning's "n" value were 
agreed upon for the project. Banks will be composed of gabion baskets overlain with a 1-foot 
layer of soil. Small vegetation with shallow root structures (brush less than 3 feet in height) 
will be utilized in this area. The associated Manning's "n" value was 0.035. Areas that would 
be disturbed and re-vegetated in the channel invert would be planted with a native seed mix 
(small brush and grasses). The associated Manning's "n" value was 0.035. Areas that were 
designated for planting of trees andlor areas adjacent to existing low flow channels (native trees 
- willows, mequites, etc.) had denser vegetation. The associated Manning's "n" value was 
0.060. The existing cobble bed low flow area (without vegetation) would be left intact. The 
associated Manning's "n" value was 0.030. The proposed planting schematics are shown in 
Figures 12 through 15. 

3.2.6 Cross Section Locations 
Cross section placement was the same as in the Wood-Pate1 1994 study. However, the cross 
section geometry points were updated for the new existing topographical features (9-2003). 

"" .,.,,,-----..-.---. ----m-w-,"---,------a-"----"--mm 
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Table 3 
New River Channel Inflows 

"" "- 

39 1 10 Note #2 & Section 2.3.1 

ADOT Swale I 52 Rational Calc. - 

895 260 1 Note #3 & Section 2.3.1 1 ADOT Channel : 
I 

94th Drive Swale 

91st Ave Channel 

The sources of the hydrologic information in Table 3 are as follows: 

1 .  Glendale Peoria ADMP Update, Entellus, 2001. Grand Channel (RS10C); Sun City Channel 
(RSIOB) from HEC-1 ''100y124,dat" and NO7 91St Ave channel. Assume 10-year event is 
approximately 30% of the 100-year event. 

2. RevisedMay 1990 Plaza Del Rio On-Site Drainage Report, dated Jan 1996, revised Feb & Mar 
1996 by Kirkham Michael. 

3. New Riverfrom GrandAvenue to Bell Road dated 1994 by Wood Patel - Q's identified for 
ADOT Channel for lOyr & 100yr, but source unknown. J2 to verify. 

4. Existing headwalls to remain in place. Outfall pipes and their existing end treatment (e.g. flap 
gates) shall be replaced in kind. 

5. Rio Vista Park Drainage Report, 2003, Aztec Engineering 
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91st Avenue Channel: 

The Revised ADMP by Entellus did not quantify the flows for this outfall to New River. The 
ADMP identifies "RX26Sn as a route down 91st Ave, upstream of Thunderbird with a peak 
discharge of 35 cfs for the 100 yr event. Basin "NO7", which is northwest of Thunderbird 
Road and 91st Ave has a peak discharge of 702 cfs (I00 yr). Flows are hom the Revised 
ADMP by Entellus (100yr24.dat). Basin NO7 outfalls to New River at Thunderbird Road in 
the ADMP HEC-1 schematic, but it appears that most, if not all of this flow would go into 
Thunderbird Storm Drain and 91st Ave Channel. The Thunderbird Road is in a sag at this 
location. The roadway storm drain system outfalls to the 91st Avenue Channel. The outlet of 
the system is a 72" RCP with a design discharge of 160 cfs as shown on the as-built plans for 
Thunderbird Road (return period unknown). Thunderbird Road plans were prepared by 
MCDOT, dated 1984. The Desert Harbor Master Development Drainage Report, by Rick 
Engineering, dated March 1994, identifies overflow from the lake to 91st Avenue during the 
100-year event as 78 cfs. A design flow of 702 cfs (100-year) was utilized, based on the 
Revised ADMP by Entellus. 

Desert Harbor S~il lwav: 

The ADMP identified a retention storage of 22.8 ac-ft for Desert Harbor (LN07A), with an 
outflow of 712 cfs for the 100-yr event (CN07A) (100yr24.dat). The Desert Harbor Master 
Development Drainage Report, by Rick Engineering, dated March 1994, identifies retention 
storage of 85 acre-feet, which would reduce the flows from the ADMP. 52 modified the 
ADMP HEC-1 model, by changing the retention storage to 85 acre feet. This reduced the flow 
to 557 cfs at CN07A (using 100yr24.dat). The Rick Engineering report also identifies a 100 
year peak discharge of 343 cfs to the spillway (outfalls to 2-6'x3' box culvert). A design flow 
of 343 cfs (100-year) was utilized, based on the original design criteria. The report excerpts 
(Appendix C) contain a copy of the Entellus HEC-1 schematic. Hydraulics at each of these 
locations is included in Appendix B. 

2.4 Rational Method Analysis 
The FCDMC rational method was utilized at several locations to estimate peak discharges at 
New River inflow points, at localized inflow locations that were not identified in any previous 
drainage reports. Rational method calculations are limited to areas of up to 160 acres, as per 
FCDMC criteria. Calculations and drainage area delineations are located in Appendix A. 

Hydraulic models were prepared to evaluate the existing, Phase 1, and ultimate conditions in 
the subject New River Channel reach. The analysis followed methods and procedures as 
outlined in the "Drainage Design Manual for Maricopa County - Volun~e 2". Updated 
topographic mapping was used to update hydraulic model cross sections. The cross sections 
were located at the same location as in the FEMA accepted Wood-Patel model. The vertical 
datum used was NAVD 88. The original HEC-2 models were developed from another Datum. 
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Team members and FCDMC staff determined a vertical datum col~ection factor for the project. 
The original HEC-2 models were converted into HEC-RAS 3.1.1 format in order to compute 
the water surface profiles for the 100-year and the Standard Project Flood (SPF) flow for the 
Grand Avenue to Skunk Creek reach. The HEC-RAS model was utilized as the corrected 
effective model for New River. HEC-2 version 4.1 was utilized on the Paradise Shores section 
(upstream of the drop structure). The COE HEC-2 version 4.1 model was utilized for the 
original (1994) hydraulic analysis. Since the goal of the project was to match the proposed 
improvements to the existing bank protection, the original model (version 4.1) was utilized. 

The Phase 1 HEC-RAS model was prepared to reflect conditions immediately after the channel 
improvements until Thunderbird Road is improved. The proposed New River HEC-RAS 
model was derived from the master plan developed in the pre-design phase of the project. 

Team members prepared a future condition HEC-RAS model that documents the water surface 
elevation in New River once the proposed Thunderbird Bridge improvements have been 
completed. The Thunderbird Bridge improvements include roadway widening and 
modification of the existing sloping abutments to vertical abutments. 

3. I Design Assumptions 
The followillg represent the design assumptions used in the hydraulic modeling for the New 
River Channelization: 

NAVD 8 8 Datum 

Updated topographic survey mapping to be used as basis. 

FIS and USCOE peak flows rates 

SPF+l' freeboard shall be contained within FCDMC ROW (Grand Avenue to Skunk 
Creek). 

100-Yr +I' Freeboard shall be contained within the gabion channelization (Grand 
Avenue to Skunk Creek). 

Paradise Shores to contain the 100-year +1' 

Fill height, levee and containment wall heights shall be kept to a minimum (3-4 foot 
being max). 

10 foot toe downs below thalweg elevation. 

3:l to 2:l max. side slope 

1 foot sacrificial fill over gabion armoring 
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3.2 Grand Avenue to Skunk Creek - HEC-RAS Run 
HEC-RAS version 3.1.1 was utilized on this project. The HEC-RAS model for the Grand 
Avenue to Skunk Creek reach is run as steady state model. HEC-RAS output can be found in 
Appendix D. 

3.2.1 Flow Regime 
The model was run in mixed flow mode. The primary flow regime of the reach (Grand to 
Skunk Creek) was sub-critical flow (Froude numbers less than 1). 

3.2.2 Loss Coefficients 
Default expansion and contraction ratios for cross section not adjacent to bridges were utilized. 
They are: 

Normal Cross Section flow Contraction Coefficient: 0.10 

Norn~al Cross Section flow Expansion Coefficient: 0.30 

At bridges, the coefficients were increased: 

Bridge Cross Section flow Contraction Coefficient: 0.30 

Bridge Cross Section flow Expansion Coefficient: 0.50 

3.2.3 ContractionlExpansion Ratios 
Where a sudden expansion occurred (bridge sections), the ratios used to place ineffective flow 
areas were: 

Contraction: 1:l 

Expansion: 4: 1 

3.2.4 Boundary Conditions (Starting WSEL) 
The HEC-RAS models began with normal depth condition. The downstream longitudinal slope 
of 0.0015 ftift and upstream slope of 0.0042 ftift were used, respectively. Providing a tie-in to 
FEMA elevations may need to be considered in the CLOMR submittal to satisfy FEMA 
criteria. However, this does not affect the design analysis. 

The base condition models previously developed for this reach of New River utilized very low 
Manning's "n"va1ues (i.e., 0.03) and a different datum (NGVD 1929). Team members 
recreated the original HEC-2 model, developed a HEC-RAS model based on the original data, 
and developed a "corrected effective model" that reflects the existing condition Manning's "n" 
values. Due to the very low Manning's ''11'' values utilized in the original study, it was not 
possible to match the water surface elevation at the beginning of the project limits. The 
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3.3 Debris Blockage Analysis 
The design team evaluated the design model hydraulics for debris blockage effects. The effects 
on SPF WSELs from applying 2' of debris blocking on each side of the pier columns at 
Thunderbird Road and the Grand Avenue Bridges were evaluated. The design criteria for the 
gabion protection was to provide 1' of freeboard above the 100-yr water surface elevation. 
Therefore, the project team decided that the design criteria for the gabion providing gabion 
protection would be to contain the 100-yr WSEL with debris blocking considered within the 1' 
of freeboard. The WS elevations are as follows. 

Thunderbird - 100-yr WSEL (Taken at section 410.54): 

1 15 1.43 - With Debris 
1150.92 - Design (no debris) 
Delta = 0.5 1 feet 

The change in water surface was 0.49 feet, which is well within the 1-foot design freeboard for 
the SPF event. This analysis was performed for the SPF rather than the 100-year event. The 
debris blockage analysis was for FCDMC information only. It was not incorporated into the 
FEMA CLOMR submittal. The proposed system has freeboard well above the requirements of 
FEMA. At the Grand Avenue bridges, the change in WSEL was more significant. The WS 
elevations are as follows. 

Grand Avenue Bridges - 100-yr WSEL (Taken at section 410.54): 

1132.63 - With Debris 
1 13 1.68 - Design (no debris) 
Delta = 0.95 feet 

3.4 Paradise Shores Hydraulic Analysis 
The hydraulic model used for the Paradise Shores bank protection design was the HEC-2 model 
prepared by Wood/Patel in 1994 for the project titled New River from GrandAvenue to 
Greenway Road (Contract FCD 93-02). The computed water surface elevations for the SPF 
and river flow-line elevations were converted from NGVD29 datum to NAVD88 datum of the 
new topographic map. The top of the bank protection was equal to the computed water surface 
elevation for the 100-year plus 1 ft freeboard, and the toe of bank protection was set I0 fi 
below the flow-line within the project limits. The bank protection side slope was equal to 2: 1 
(H:V). Bank protection for both upstream and downstream project limits were designed to tie 
into the existing bank protection top and toe elevations. 
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3.5 As-Built Plans 
Bridge As-Built plans were obtained froin the Arizona Department of Transportation (ADOT), 
City of Peoria and the FCDMC to verify the bridge arrangements and elevations. The projects 
are: 

Riverwalk Bank Protection Plans. Prepared by Wood Patel. 2000. 

ADOT Project F-022-2-942 (EB US 60 Bridge). Prepared 1979. 

ADOT Project F-022-2(9). (Original Bridge now the WB US 60 Bridge). Prepared 
1962. 

Thunderbird Road Bridge over New River. Prepared by MCDOT 1980. 

Copies of these plans are included in Appendix F. 

3.6 lssues/Special Conditions 

3.6.1 Gabion Justification 
It was noted that according to Table 6.3 (page 6-15) in the FCDMC Hydraulics manual - the 
permissible velocities for Gabion Baskets is 9 fps. As noted in the manual itself, this is only a 
guideline. 

A memo was prepared, submitted and approved by the district justifying the use of gabions 
within this project. This memo is included in G. 

3.6.2 Berming and Wasting Areas 
The FCDMC has required that this project contain the SPF plus 1 foot of freeboard within its 
right of way. Areas immediately north of Grand Avenue have relative high water surfaces. 
This is caused primarily by the existing "choke" caused at Grand Avenue by the bank 
protection, roadway and railroad bridge. In these areas the SPF flood water overtops the 
cement stabilized alluvium (CSA) and inundates the overbank area to the Agua Fria Freeway 
embankment (beyond the FCDMC right of way). The existing railroad right-of-way prevents 
berms from being located adjacent to the railroad track. Therefore, some ponding will occur in 
the FCDMC and ADOT right-of-way immediately upstream of Grand Avenue. The ponding is 
contained and will not impact the operation of the freeway. In areas of required containment, 
berms will be placed to the SPF +1 elevation or higher. 

The SPF plus one foot of freeboard will be contained with minor berming adjacent to the park 
entrance road. It should be noted that the SPF plus one foot of freeboard requirement will not 
be met during the short period between the construction of the New River project and the 
construction of the Thunderbird Road bridge project. 

X-",,",.-" l,,l,a,~~~,-XI,,.III_ _--."."," ,-,-... " .+rn*" ,,-.---..." -*..**-,,-,--..,,,,*,. """* ,,,.m --,.,"a."*."--s~-.-~- 

Page 34 



New River Channelization Final Design Report ,g@k 
----.- ~ .'---.." ""--& ".-"--." -p-p.-.----,--F- 

3.6.3 Regrading - 404 Area of Disturbances 
The proposed improvements to the New River Reach include areas within the channel cross 
section that will be "cleaned" out - excavated to improve the channel conveyance. This will be 
done primarily in the area north of Grand Avenue to Thunderbird Road. The plans show the 
cross sections and the improvements more clearly. The plans also delineate the non- 
disturbances areas within the channel. 

3.6.4 Low Flow Channels 
The existing low flow channel meanders and changes over time. Field observations during the 
construction of Rio Vista Park indicated that at one location the low flow channel dropped 
more than 3' during one rainfall event. It was decided by the project team that because of this 
the engineer should determine in the field the work required to create a low flow channel that 
provides positive drainage throughout the reach. This low flow channel will require regular 
maintenance after the project is complete. 

3.7 Summary of Hydraulic Analysis 
The 100-year and SPF floodplain delineations are shown in figures 16 through 19. The HEC- 
RAS run summary output tables are included in Appendix D along with the comprehensive 
HEC-RAS output. 

The area immediately upstream of Thunderbird Road Bridge is currently choked by the 
Thunderbird Road Bridge. During design it was determined that this choking point would 
limit the amount of vegetation that could be salvaged within the channel and would require the 
construction of a floodwall along the Rio Vista Park entrance road from Thunderbird Road to 
the park entrance. Modeling indicated that by constructing vertical abutments at the 
Thunderbird Road Bridge, significant vegetation could remain and the floodwall could be 
eliminated. It was decided by the project team that the construction of vertical abutments would 
be done as part of a future project, but would be considered as a part of this project. The City 
of Peoria currently has plans to widen Thunderbird Road within 3 to 5 years, and the 
construction of the vertical abutments will be done at the same time the bridge is widened as a 
part of that project. 

The HEC RAS Floodplain Delineations are included in Figures 16 through 19. 

3.7.1 Vertical Abutment Feasibility Study 
A planning level study was performed to determine if constructing vertical abutments at the 
existing bridge was feasible, and to determine a planning level cost. It was determined that 
constructing vertical abutments is feasible and planning level costs are between $610,000 and 
$660,000. These costs reflect the construction of vertical abutments to the existing bridge, 
earthwork within the channel, new gabions, and retaining walls to tie the bridge and channel 
slopes together. No cost associated with the actual bridge widening is included. 

This memo is included in Appendix E. 
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3.8 Channel Scour 

3.8.1 Purpose and Limit of Study 
The purpose of the scour analysis was to estimate the required toe down depths for the 
protection of the banks of New River from Grand Avenue to the existing drop structure. The 
degradation of the river bed is limited by "hardpoints" located at Grand Avenue (concrete 
bridge invert) and the roller compacted concrete drop structure. Several sediment transport 
analyses have been performed within the project limits by WoodIPatel. Results of these studies 
indicate that only a minimal scour potential (approximately 6 feet) exists in within the project 
limits. Field investigations indicate that the channel appears to be fairly stable. Review of 
bridge inspection reports for Grand Avenue Bridge, Thunderbird Road Bridge, and FCDMC 
drop structure were performed. Team members would not expect to see significant scour 
within the project limits. 

A scour analysis for the Thunderbird Bridge was performed by Michael Baker Jr., Inc (1997 
ADOT). Total scour was estimated to be 17.4 feet. The report found that the structure was 
scour stable. The report is contained in Appendix C. The existing bank protection at 
Thunderbird Road Bridge was not modified as part of this project. 

The New River channel is quite uniform throughout the project limits (does not have significant 
bends or contraction), so it is assumed that only minimal general scour and bend scour will 
occur. Therefore, it was anticipated that long-term aggradatioddegradation, bed-form troughs, 
and low flow incisement were analyzed for this study. The following sections present a 
technical discussion of the engineering assumptions and methodologies used for the estimations 
of the above mentioned scour components. 

3.8.2 Bank Protection Configuration 
Gabion mattresses were used to provide the bank erosion protection for this reach of New 
River. The design toe down depth was achieved by excavating the gabions and through 
application of a horizontal apron. This minimized excavation and thus the overall installation 
costs of the gabions. The mattresses were excavated to 5 feet below the thalweg elevation then 
12 feet of horizontal apron was added. During the large storm event, the horizontal apron is 
designed to fall into the scour hole at a 2:l slope. Calculated toe down is 10 feet. The mattress 
configuration thus provides slightly better toe down than required. One foot of sacrificial earth 
was placed over the mattresses to improve aesthetic appeal. 

3.8.3 Scour Processes 
Long-Term AggradationIDegradation: Aggradation and degradation are defined as the vertical 
raising and lowering, respectively, of the channel bed over relatively long distances and time 
periods. Such changes, which are sometimes referred to as gradation changes, can be the result 
of both natural and man-induced changes in the watershed. 
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Long-term gradation change occurs over a long period of time in response to an imbalance 
between the sediment transport capacity of the channel and the dominant sediment supply to 
the channel. When such imbalances occur, the channel will naturally adjust its slope to restore 
equilibrium between the transport capacity and incoming supply of sediment. The sediment 
continuity concept is the primary principle applied in both qualitative and quantitative analysis 
of gradation changes. If the transport capacity of the channel exceeds the sediment supply, the 
channel will flatten its slope (degrade). However, should the sediment supply exceed the 
transport capacity of the channel, the channel slope will increase (aggrade) in order to generate 
higher velocities that are capable of moving the sediment inflows. 

Low Flow Incisement: When large width-depth ratio exists in a channel, it is vulnerable to the 
formation of low-flow channels. For example, when trapezoidal channels, designed to carry 
large storm events such as the 100-year flood, are exposed to smaller, more frequent flows (2- 
to 5-year floods), the wide channel bottom widths may cause a shallow sheetflow condition. 
Rather than transporting these smaller flows in this manner, the channel will incise a low-flow 
channel that provides a more hydraulically efficient conveyance for these small discharges. 

Bed-Form Troughs: Sand and gravel-bed channels are prone to the developn~ent of transitory 
bedforms, such as dunes and antidunes. Such bedforms create troughs, or depressions, below 
the natural bed of the channel during a flow event. In order to account for the possibility of 
these troughs forming adjacent to the toe of the bank, it is prudent to include bedform troughs 
in the estimate of total scour. 

3.8.4 Methodologies 
The hydraulic parameters used in the scour analysis were from hydraulic modeling results of 
the previous section. Soil data were from field investigations and from Table 2, Appendix 111, 
report titled New River from GrandAvenue to Greenway Road by WoodIPatel, Feb. 1994, for 
FCDMC. 

3.8.4.1 Sediment Transport Capacity Estimation 

The Empirical Power Relationship (Schoklitsch, Meyer Peter Mueller, and Shields Methods) 
was used to estimate to stable slope of the channel. Results of the analysis are shown in 
Appendix H. 

The average stable slope was found to be approximately 0.00062 ftlft. This slope shows little 
potential for degradation for the project reach. 

3.8.4.2 Watershed Load Estimation 

In order to estimate the long-term aggradationtdegradation trend of the channel, the watershed 
sediment load into the subject channel should be estimated first. The upstream reach of the 
study area consists of several tributaries of New River, including Skunk Creek. The watershed 
is relatively stable and there is no physical evidence of any wash instability. For these reasons, 
it is assumed that the upstream reach is in equilibrium condition and the sediment transport 
capacity of the upstream section is equivalent to the watershed sediment supply. 
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3.8.4.3 Long-Term Aggradation/Degradafion - Equilibrium Slope Analysis 

Equilibrium slope analysis was utilized to estimate the long-term gradation changes in the New 
River. The equilibrium channel slope is defined as the slope at which the channel's sediment 
transporting capacity is equal to the incoming sediment supply. Under this condition, the 
channel neither aggrades nor degrades. When the present slope of the channel is greater than 
the equilibrium slope, the channel will degrade in order to reach its equilibrium slope. 

The calculation of the equilibrium slope, which the channel will conform to, is accomplished 
by using the definition of a channel in equilibrium. That is, Qs in = Qs out, where Qs in 
represents the supply rate of sediment into the channel and Qs out represents the sediment 
transport rate out of the channel. 

The procedure begins with a determination of the sediment transport rate into the channel. The 
upstream sediment supply was assumed to be the watershed sediment load and to be in 
equilibrium. The hydraulics of the current (designed) channel condition was modeled with the 
HEC-2 program. Since a uniform flow condition was assumed to exist in each of the channel 
reaches, Manning's equation was used (in an iterative process) to calculate the final equilibrium 
slope. The slope of the study reach was varied until the resulting sediment transport capacity 
equaled the incoming sediment supply for that reach. Once a slope was found at which the 
incoming sediment supply equaled the sediment load in the channel reach, this slope was 
assumed to be the equilibrium slope for that reach and the analysis of the next reach was 
initiated. This procedure was repeated until all reaches had been analyzed. A spreadsheet was 
developed to perform these calculations and the output is included in Appendix H. The 10-year 
flow was assumed to be the dominant flow condition. 

3.8.4.4 Bed-Form Troughs Estimation 

The relationship developed by Kennedy (1963) was used to estimate the depth of antidune 
troughs (below the existing channel bed) and the equation developed by Simons and Senturk 
(1 977) was applied to compute the dune heights. The larger value was used as the bed-form 
trough depth. The input data and calculation were shown in Appendix H - Bed-form trough 
estimation spreadsheet. The 100-year flow was used in the bed-form trough estimation. 

Low Flow Incisement: There are no rigorous methodologies available for the prediction of 
low-flow channel incisement. A field inspection of the study area and engineering judgment 
should be applied to determine the potential for low flow channel incisement. It is usually 
assumed that 10-15 % of the 100-year flow depth is approximate of the low flow incisement. 

3.8.5 Toedown Depth Estimation 
The equilibrium slope analysis results indicate that the equilibrium slope of the reach is 
0.00062 ftlft. This results in a slightly aggrading situation. The Zeller Fullerton equation 
previously utilized by WoodIPatel indicates a potential for approximately 1.61 ft at the 
Riverwalk apartments and 3-4 feet near the Rio Vista Park 

The low-flow incisement is assumed to be 15% of the 100-year flow depth, which is about 2.3 1 
ft (= 0.15 x 15.38). Since the stream invert was measured from the existing low flow, this 
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component was neglected. The bed-form scour is 1.23 ft, and there is no other local scour 
component. 

I 
Based on the sediment transport and scour analysis the following results are derived: 

Toedown Depths 
I 

Toedown depth = {long-term degradation + bedform troughs + low flow incisement 
+ local scour (if applicable)) x safety factor 

I 
Toedown depth = (4 + 1.23) x 1.3 = 6.8 ft. 

I 
Considering other uncertainty factors, a 10-ft toedown depth is recommended for 

design. The scour analysis is included in Appendix H. 

3.9 Bank Protection Design 
The City of Peoria has stated that gabion mattresses are the preferred bank protection material 
for this project. The gabion mattress will extend from the 100-year WSEL +I  foot elevation 
down to a point 5 feet below the thalweg. The gabion mattress will extend horizontally 12 feet 
in order to allow the system to provide a total toe down depth of 10 feet below the thawleg. 

This configuration will minimize the area of disturbance and reduce excavation. In addition, 
the recent construction of the Skunk Creek low flow channel has produced a consistent flow in 
New River. Deep excavation in a "flowing" river would hamper the construction activity. 

The proposed improvements will tie into the existing CSA bank protection upstream of Grand 
Avenue, the existing gabions at Thunderbird Road Bridge and the RCC drop structure just 
downstream of the Skunk Creek and New River Confluence. 

The proposed bank protection alignment and configuration are shown in the attached 
construction documents. 

3.70 Maintenance Plan 
This design has been based on engineering judgment regarding the 'n' values within the 
channel. A review of existing conditions indicates that the potential exists for the channel 
vegetation to naturally grow to a level that could cause flooding. Therefore the channel will 
require periodic maintenance. This has been outlined in the maintenance plan and is included 
in Appendix I. Additionally, a low flow crossing will be constructed just upstream of the 
Grand Avenue bridge at the request of the City of Peoria. It is likely that this crossing will be 
washed out by a storm event and will need to be replaced, and will require regular maintenance. 
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Arizona Department of Transportation. Final Scour Evaluation Report for City of Peoria. 
Structure No. 9684 Thunderbird Road over New River, March 1996. Stamped February 1997. 

Aztec Engineering for the City of Peoria, Rio Vista Park Drainage Report, 2003. 

Federal Emergency Management Agency, FIRMFlood Insurance Rate Map, Maricopa 
County, Arizona and Incorporated Areas, Map Nos.04013C1190 G, 040 13C1630G, 
0413C1610H 

New River Floodway Analysis HEC-1 data Files, FCDMC, Base FEMA hydraulic data 

Earthtech for the Arizona Department of Transportation. 91st Avenue Ramps to Agua Fria 
Freeway (1 01-L). March 2001 

Entellus for the Flood Control District of Maricopa County. Glendale/Peoria Area Dvainage 
Master Plan Update. 2001 

Entrance. West Valley Multi-Modal Transportation Corridor Master Plan. July 30,2001 

Flood Control District of Maricopa County, New River Floodway Analysis HEC-1 data Files 
(revsb.dat, scfld.dat). 1989. 

Flood Control District of Maricopa County, Estimated Manning's Roughness Coefficients for 
Stream Channels and Flood Plains in Maricopa County. 

Kirkham Michael for Plaza Del Rio. Plaza Del Rio On-Site Drainage Report, Jan 1996, 
revised Feb & Mar 1996 Revised May 1990. 

Michael Baker Jr., Inc. for Arizona Dept. of Transportation-ADOT. Local Government Bridge 
Scour Evaluation Study, Final Scour Evaluation Report for City ofPeoria, Structure 
No. 9684 Thunderbird Road over New River. 1996 

Michael Baker Jr., Inc. for Arizona Dept. of Transportation-ADOT. Local Government Bridge 
Scour Evaluation Study, Summary Report for City of Peoria. 1997 

Rick Engineering, Desert Harbor Master Development Drainage Report, March 1994. 

Stantec Consulting, Inc. Paradise Shores -New River Bank Protection Project, Candidate 
Assessment Report. February 2000 

Stantec Consulting, Inc. Middle New River Watercourse Master Plan. Revised May 2000 

Thomas-Hartig & Associates, Inc. Report for Geotechnical Engineering Services - New River 
Channelization - Grand Avenue to Greenway Road, Peoria, Arizona. July 1993. 

U. S. Corps of Engineers. Phoenix, Arizona and Vicinity (Including New River) Hydrology Part 
2, Design Memorandum No. 2. 1982 

Willdan Consultants. New River Channel Improvement, Grand Avenue to Skunk Creek 
Candidate Assessment Report. June 2000 (including Addendum #1) 
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Wood, Patel & Associates for the Flood Control District of Maricopa County. New River from 

Grand Avenue to Greenway Road Design Report, 1984. 

Wood, Patel & Associates for the Flood Control District of Maricopa County. New Riverfvom 
Grand Aventle to Greenway Road Design Report. February 23, 1994 (including 
Addendum # 1 ) 
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FCDMC Rational Method 
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~10.~r6.Hour Preclp8tatlon 2 07 I 8 4  inches 

Time of Concentration. Tc I Rainfall intensihl, i 
NW: ~ i n i m u r n ~ c  = Iomin 2.yeer 6.year 10-Year 25-year so-~ear loo-~ear 

~~infaithtens~yfwTc=10mlnut~s= 2.53 3.56 1.22 5.15 5.82 5.57 inhou! 
TC is a funciion at intensityand vice-vena thus soluiion 1s iterative. 

1) ~ongestnwalh length: L, and dope. S 

L. miles = dfl5280 =* miles 
5. Wm1= 5280(dil/]*2 Wmi 0.000 WR 

Coa S, (vmt = 5260idi/jt'2 '473 Wmt (See Ftgure 5.41 

2) Ro~ghne~~caeffldent, Kb (Table 3.1) 

BR-D Refer t o ~ a ~ l e  3 1 Twe - 
rn- 
b A  

Kb= 00884 
UserSpe~#led Kb = - (na nvmoeris vredobovemrks the cziculated vatuem catcubtwnsl 

3 ITc l  ilelillion: 
2.ys.r 5.year 10-year 25-year 50.Year 10O.Year 

A S S U ~ ~ T C :  21.10 18.05 16.65 15.23 14.38 13.67 minules 
T r y i  1.81 2.74 3.38 4.28 4.96 5.69 inde%Toul 

Calc Tc: 0.35 0.30 0.28 0.25 0.24 0.23 
CabTc 2110 18.05 15.65 15.23 14.38 13.67 minutes I 

Mm Tc: I 0  10 10 10 10 10 
Fmal i - 1.81 2.74 

I 
3.38 4.28 4.08 5.59 incheemool 

nols: XlfCshulated Tcwas less than 5 minuter urs 5-minute rainfall intensity 

Add. R 

- 

0 40 0 40 040 044  048 050 
181 2 74 338 426 i s 8  569 mche%Taur 

I 
8 7  0 7 97 0 7  0 7  0 7  acre 

7 0  10 6 131 183 232 2 7  cfs 
0 7 1 1  1 4  1 0  2 4  2 6  dslm 
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Culvert Calculator Report 
Box 1 ADOT Channel Station 377+29.10 Rt. 

Solve For: Headwater Elevation 

Culvert Summary 

Allowable HW Elevation 1.145.00 R Headwater DepthiHeight 0.92 

Computed Headwater Elev; 1.141.96 R Discharge 895.00 cfs 
Inlet Control HW Elev. 1.141.84 fl Tailwater Elevation 1.134.45 fl 
Outlet Control HW Elev. 1,141.96 ft Control Type Entrance Control 

Grades 

Upstream Invert 1.13460 R Downstream invert 1.13445 fl 
Length 28 60 fl Constructed Slope 0 00524 WR 

Profile S2 Depth, Downstream 4.36 fl 
Slope Type Steep Normal Depth 4.19 fl 
Flow Regime Supercritical Critical Depth 4.60 fl 
Velocity Downstream 12.84 Ws Critical Slope 0.00411 Wfl 

Section 

Section Shape Box Mannings Coefficient 0.013 
Section Material Concrete Span 8.00 fl 
Section Size 8 x 8 R  Rise 8.00 fl 
Number Sections 2 

Outlet Control Properties 

Outlet Control HW Elev. 1,141.96 R Upstream Velocity Head 2.30 ft 
Ke 0.20 Entrance Loss 0.46 R 

lnlet Control ProDerties 

inlet Control HW Eiev. 1.141.84 fl Flow Control 
inlet Type 90" headwall w 45" bevels Area Full 
K 0.49500 HDS 5 Chalt 
M 0.66700 HDS 5 Scale 
C 0.03140 Equation Form 
Y 0.82000 

Title: New River Projea Engineer: Jeff Ford 
112404hydjcf-final hydraulics for new rivercvm J2 Engineering 8 Environmental Design CulveriMaster v3.0 [3.0004] 
01/23/05 07:04:44 PM @ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1 



Culvert Calculator Report 
Box 2 at Station 394 

Solve For: Headwater Elevation 

Culvert Summaw 

Allowable HW Elevation 1,150.00 fl Headwater DepthIHeight 1.07 
Computed Headwater Elevi 1,147.44 fl Discharge 702.00 cfs 
Inlet Control HW Elev. 1,147.31 fl Tailwater Elevation 1,138.63 fl 
Outlet Control HW Eiev. 1,147.44 ft Control Type Entrance Control 

Grades 

Upstream Invert 1,138.88 ft Downstream Invert 1,138.63 fl 
Length 50.00 ft Constructed Slope 0.0050 Wfl  

Hvdrauiic Profile 

Profile 52  Depth, Downstream 5.00 fl 
Slope Type Steep Normal Depth 4.79 ft 
Flow Regime Supercritical Critical Depth 5.35 fl 
Velocity Downstream 14.05 Ws Critical Slope 0.0037 Wft 

Section 

Section Shape BOX Mannings Coefficient 0.013 
Section Material Concrete Span 10.00 fl 
Section Size l O x 8 f t  Rise 8.00 fl 
Number Sections 1 

Outlet Control Properties 

Outlet Control HW Elev. 1,147.44 fl Upstream Velocity Head 2.68 fl 
Ke 0.20 Entrance Loss 0.54 fl 

lnlet Control Properties 

Inlet Control HW Elev. 1,147.31 fl Flow Control Unsubmerged 

Inlet Type 90' headwall w 45" bevels Area Full 80.0 ft' 
K 0.49500 HDS 5 Chart 10 
M 0.66700 HDS 5 Scale 2 
C 0.03140 Equation Form 2 
Y 0.82000 

Title: New River Projen Engineer: Jeff Ford 
112404hydjcf-final hydraulics for new river.cvm J2 Engineering 8 Environmental Design CulvertMaster v3.0 [3.00041 
12/08/04 03:47:56 PM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 Page 1 of 1 I 



ARIZONA DEPARTMENT OF TRANSPORTATION 
STRUCTURES SECTION 

BRIDGE DRAINAGE SECTION 

PROJECT NAME r"* f 

HIGHWAY 
LOCATION 

ANALYSIS OF A 
2 - 6.0 x 3.0 CONCRETE BOX CULVERT 

BEVEL-EDGE CULVERT: HDS-5 CHART 9(1,2) 
WINGWALL @ 18-37 Degrees 

Entrance Loss Co-eff.=0.2 

SITE DATA 

LENGTH = 550.0 Ft. 
SLOPE = 0.0040 Ft./Ft 

INLET INVERT EL. 1161.90 
ALLOWABLE HEADWATER EL. 1170.00 

DESIGN TAILWATER EL. 1160.70 

DISCHARGE: 343 cfs. 

**  OUTLET CONTROL GOVERNS ** 

INLET CONTROL DATA OUTLET CONTROL DATA 

Hw/D= 1.78 Hw/D= 1.90 
Hw = 5.34 Ft. HW = 5.71 

HEADWATER EL. 1167.61 vP4P. &,uQ, 

OUTLET DATA 

Dc.= 2.94 Ft. (Dc+D) /2= 2.97 Ft. 
Dn.= 2.84 Ft. TW= 1.00 Ft. 

Ho Elev. 1162.67 

OUTLET VELOCITY 10.08 fps. 



ARIZONA DEPARTMENT OF TRANSPORTATION 
STRUCTURES SECTION 

BRIDGE DRAINAGE SECTION 

PROJECT NAME &d&fi 
HIGHWAY 
LOCATION 

01-24-2005 
PROJ. NO. 3 & 3  
DESIGNER 7c.F 
PAGE 1 

ANALYSIS OF A 
2 - 6.0 x 3.0 CONCRETE BOX CULVERT 

BEVEL-EDGE CULVERT: HDS-5 CHART 9(1,2) 
WINGWALL @ 18-37 Degrees 

Entrance Loss Co-eff.=0.2 

SITE DATA 

LENGTH = 500.0 Ft. 
SLOPE = 0.0040 Ft./Ft 

INLET INVERT EL. 1161.90 
ALLOWABLE HEADWATER EL. 1170.00 

DESIGN TAILWATER EL. 1160.90 

DISCHARGE: 343 cfs 

* *  OUTLET CONTROL GOVERNS **  

INLET CONTROL DATA OUTLET CONTROL DATA 

Hw/D= 1.78 Hw/D= 1.87 
Hw = 5.34 Ft. Hw = 5.61 

HEADWATER EL. 1167.51 I($+. Cu ?a L> . 

OUTLET DATA 

Dc.= 2.94 Ft. (DctD) /2= 2.97 Ft. 
Dn.= 2.84 Ft. TW= 1.00 Ft. 

H = 4.64 Ft. 

Ho Elev. 1162.87 

OUTLET VELOCITY 10.08 fps. 



Culvert Calculator Report 
Pipe 1 at Station 360+02, Lt. 

Solve For: Headwater Elevation 

Culvert Summary 

Allowable HW Elevation 1.136.00 ft Headwater DepthlHeight 1.29 
Computed Headwater Elevi 1.135.80 ft Discharge 39.00 cfs 
Inlet Control HW Elev. 1,135.80 ft Tailwater Elevation 1,132.63 ft 
Outlet Control HW Elev. 1,135.79 it Control Type Inlet Control 

Grades 

Upstream Invert 1,133.21 ft Downstream Invert 1,13263 ft 
Length 67.40 R Constructed Slope 0 0086 w f t  

Hydraulic Profile 

Prof~le S2 Depth. Downstream 1.53 ft 

Slope Type Steep Normal Depth 1.53 ft 
Flow Regime Supercritical Critical Depth 1.59 ft 
Veloclty Downstream 7.59 ftls Critical Slope 0 0079 wfi 

Section 

Section Shape Circular Mannings Coefficient 0.01 3 
Section Material Concrete Span 2.00 f t  

Section Size 24 inch Rise 2.00 f t  
Number Sections 2 

Outlet Control Properties 

Outlet Control HW Elev. 1,135.79 ft Upstream Velocity Head 0.83 ft 
Ke 0.20 Entrance Loss 0.17 f l  

lnlet Control Propert~es 

Inlet Control HW Elev. 1,135.80 f l  Flow Control NIA 
Inlet Type Beveled ring, 33.7" bevels Area Full 6.3 ftz 
K 0.00180 HDS 5 Chart 3 
M 2.50000 HDS 5 Scale B 
C 0.02430 Equation Form 1 
Y 0.83000 

Title: New River Project Engineer: Jeff Ford 
Il2404hydjcf-final hydraulicsfor new river.cvm J2 Engineering 8 Environmental Design CulvertMaster "3.0 [3.0004] 
12/08/04 04:49:13 PM QHaestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 Page I of 1 



Culvert Calculator Report 
Pipe 2 at Station 381+73, Lt. 

Solve For: Headwater Elevation 

Culvert Summary 

Allowable HW Elevation 1,145.00 ft Headwater DepthIHeight 1.02 
Computed Headwater Elevi 1,141.16 fl Discharge 97.00 cfs 

Inlet Control HW Elev. 1.140.94 fl Tailwater Elevation 1.137.37 ft 
Outlet Control HW Elev. 1.141.16 fl Control Type Entrance Control 

Grades 

Upstream invert 1,137.60 it  Downstream Invert 1,137.37 ft 
Length 43.39 fl Constructed Slope 0.0053 nnt 

Hydraulic Profile 

Profile S2 Depth, Downstream 2.09 fl 
Slope Type Steep Normal Depth 2.08 fl 
Flow Regime Supercritical Critical Depth 2.18 ft 

Velocity Downstream 8.12 Ws Critical Slope 0.0046 ftlft 

Section 

Section Shape Circular Mannings Coefficient 0.013 
Section Material Concrete Span 3.50 ft 
Section Size 42 inch Rise 3.50 ft 
Number Sections 2 

Outlet Control ProDerties 

Outlet Control HW Elev. 1.141.16 It Upstream Velocity Head 0.93 fl 
Ke 0.50 Entrance Loss 0.46 it  

lnlet Control Properties 

Inlet Control HW Elev. 1.140.94 fl Flow Control NIA 
Inlet Type Square edge w/headwaii Area Full 19.2 fl' 
K 0.00980 HDS 5 Chart 1 
M 2.00000 tiDS 5 Scale 1 
C 0.03980 Equation Form 1 
Y 0.67000 

Title: New River Project Engineer: Jeff Ford 
112404hydjcf-final hydraulicsfor new river.cvm J2 Engineering 8 Envlronmental Deslgn CulvertMaster v3.0 [3.0004] 
12/08/04 03:07:04 PM @ Haestad Methods, lnc. 37 Brookslde Road Waterbury, CT 06708 USA +I-203-755-1666 Page 1 of 1 1 



Worksheet for 2-42" at 381+73 Ditch Inlet in Sag 

Solve For: Spread 

Lefl Side Slope: 

Right Side Slope: 

Bottom Width: 

Grate Width: 

Grate Length: 

Local Depression: 

Local Depression Width: 

Grate Type: 

Clogging: 

Wfl (H:V) 

Wfl (H:V) 

fl 

R 

ft 

in 

fl 

Oh 

Depth: 1.12 

Wetted Perimeter: 17.06 

Top Width: 16.70 

Open Grate Area: 30.24 

Active Grate Weir Length: 27.40 



Culvert Calculator Report 
Pipe 3 at Station 391+43.32, Lt. 

Warning: Model not calculated, variables shown may not represent current state 

Solve For: Headwater Elevation 

Culvert Summaly 

Allowable HW Elevation 000 ft Headwater DepthIHeight NIA 
Computed Headwater Elev~ N/A ft Discharge 0.00 cfs 
Inlet Control HW Elev. N/A ft Tailwater Elevatlon 0.00 ft 

Outlet Control HW Elev. N/A ft Control Type NIA 

Grades 

Upstream lnvefl 0.00 ft Downstream Invert 0.00 R 
Length 0.00 ft Constructed Slope 0.0000 WR 

Hydraulic Profile 

Profile Dly Depth, Downstream 0.00 ft 
Slope Type NIA Normal Depth NIA R 
Flow Regime NIA Critical Depth NIA ft 
Velocity Downstream 0.00 ftls Critical Slope NIA ftlft 

Section 

Section Shape Circular Mannings Coefficient 0.013 
Section Material Concrete Span 1.00 ft 
Section Size 12 inch Rise 1.00 ft 
Number Sections 1 

Outlet Control Prooertles 

Outlet Control HW Elev. N/A ft Upstream Velocity Head 0.00 ft 
Ke 0.20 Entrance Loss NIA ft 

lnlet Control Propertles 

Inlet Control HW Elev. NIA ft Flow Control NIA 
Inlet Type Beveled ring. 33.7" bevels Area Full 0.8 ft2 
K 0.00180 HDS 5 Chart 3 
M 2.50000 HDS 5 Scale B 
C 0.02430 Equatlon Form 1 
Y 0.83000 

Title: New River 
112404hydicf-final hydraulicsfor new river.cvm JZ Englneerlng 8 Environmental Deslgn 

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

Prolect Englneer Jeff Ford 

I 
CuIvertMaster v3 0 [3 00041 



Culvert Calculator Report 
Pipe 4 at Station 413+89.74, Lt. 

Solve For: Headwater Elevation 

Culvelt Summary 

Allowable HW Elevation 1,155.00 ft Headwater DepthIHeight 1.83 

Computed Headwater Elev; 1,153.33 ft Discharge 24.00 cfs 

Inlet Control HW Elev. 1,153.33 ft Tailwater Elevation 1.149.56 ft 

Outlet Control HW Elev. 1.153.00 ft Control Type Inlet Control 

- -- 

Grades 

Upstream Invert 1,149G7 ft Downstream lnvelt 1,14956 ft 
Length 1756 ft Constructed Slope 0 0063 ftlft 

Hvdraulic Profile 

Profile M2 Depth, Downstream 

Slope Type Mild Normal Depth 
Flow Regime Subcritical Critical Depth 

Velocity Downstream 8.29 ftls Critical Slope 

1.74 ft 
NIA ft 
1.74 ft 

0.0103 ftlft 

Section 

Section Shape Circular Mannings Coefficient 0.013 
Section Material Concrete Span 2.00 ft 
Section Size 24 inch Rise 2.00 ft 

Number Sections 1 

Outlet Control Properties 

Outlet Control HW Elev. f,153.00 ff Upstream Velocity Head 0.92 ft 
Ke 0.50 Entrance Loss 0.46 ff 

lnlet Control ProDerties 

Inlet Control HW Elev. 1.153.33 ft Flow Control 
Inlet Type Square edge w/headwall Area ~ u l l  
K 0.00980 HDS 5 Chart 
M 2.00000 HDS 5 Scale 
C 0.03980 Equation Form 
Y 0.67000 

NIA 
3.1 ft* 

1 
1 
1 

Title: New River Project Engineer: Jeff Ford 
112404hydjcf-final hydraulics for new river.cvm J2 Engineering 8 Environmental Design CulvertMaster "3.0 [3.0004] 
12/08/04 03:07:45 PM @Haestad Methods, InC. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 Page 1 of 1 



Culvert Calculator Report 
Pipe 5 at Station 436+00.62, Lt. 

Solve For: Headwater Elevation 

Culvert Summarv 

Allowable HW Elevation 1,159.00 fl Headwater DepthlHeight 1.02 
Computed Headwater Elevi 1,157.08 fl Discharge 33.00 cfs 

Inlet Control HW Elev. 1,156.88 fl Taiiwater Elevation 1,153.80 fl 
Outlet Control HW Elev. 1,157.08 fl Control Type Entrance Control 

Grades 

Upstream Invert 1,154.02 fl Downstream Invert 1,153.80 R 
Length 42.96 fl Constructed Slope 0.0051 Wfl 

Hvdraulic Proflle 

Profile S2 Depth. Downstream 1.83 f l  
Slope Type Steep Normal Depth 1.83 fl 
Flow Regime Supercritical Critical Depth 1.87 fl 
Velocity Downstream 7.29 Ws Critical Slope 0.0049 Wfl 

Section 

Section Shape Circular Mannings Coefficient 0.013 
Section Material Concrete Span 3.00 fl 
Section Size 36 inch Rise 3.00 R 
Number Sections 1 

- ~ ~ ~ ~ 

Outlet Control Properties 

Outlet Control HW Elev. 1,157.08 fl Upstream Velocity Head 0.79 fl 
Ke 0.50 Entrance Loss 0.40 fl 

lnlet Control ProDerlies 

Inlet Control HW Elev. 1.156.88 fl Flow Control 
Inlet Type Square edge wlheadwall Area Full 
K 0.00980 HDS 5 Chart 
M 2.00000 HDS 5 Scale 
C 0.03980 Equation Form 
Y 0.67000 

Title: New River 
112404hydjcf-final hydraulicsfor new river.cvm J2 EngineerlnQ & Envlronmentai Design 
12/09/04 08:14:16 PM OHaestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA 

Projea Engineer: Jeff Ford 
CulveltMaster v3.0 [3.0004] 

cf-203-755-1666 Page 1 of 1 1 



Culvert Calculator Report 
Pipe 6 at Station 449+76.13, Rt. 

I Solve For: Headwater Elevation 

Culvert Summarv 

Allowable HW Elevation 1.167.50 ft Headwater DepthlHeight 1.81 

I Computed Headwater Elev; 1,163.58 ft Discharge 24.00 cfs 

Inlet Control HW Elev. 1,163.58 ft Tailwater Elevation 1,152.70 ft 
Outlet Control HW Eiev. 1.163.30 R Control Type Inlet Control 

Grades 

I Upstream invert 1,159.96 fl Downstream Invert 1,15637 fl 

Length 90 50 n Constructed Slope 0 0397 ftlfl 

~p p~~ p~ ~ 

Hydraulic Profile 

Profile S2 Depth, Downstream 1.08 ft 

I 
slope ~ y p e  Steep Normal Depth 1.04 fl 
Flow Regime Supercritical Critical Depth 1.74 R 
Velocity Downstream 13.84 ftls Critical Slope 0.0103 fVft 

1 Section 

Section Shape Circular Mannings Coefficient 0.013 

I Section Material Concrete Span 2.00 ft 

Section Size 24 inch Rise 2.00 ft 
Number Sections 1 

Outiet Control Properties 

Outlet Control HWElev. 1,163.30 ft Upstream Velocity Head 1.07 fl 
Ke 0.50 Entrance Loss 0.53 ft 

lnlet Control Properties 

Inlet Control HW Elev. 1,16358 ft Flow Control N /A 
inlet Type Square edge w/headwaii Area Full 3.1 ft2 
K 0.00980 HDS 5 Chart 1 
M 2.00000 HDS 5 Scale 1 
C 0.03980 Equation Form 1 
Y 0.67000 

Title: New River Project Engineer: Jeff Ford 
112404hydjd-final hydraulics for new rivercvm JZ Engineering & Environmental Design CulvertMaster "3.0 13.00041 
12/08/04 03:08:06 PM 0 Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 Page 1 of 1 



Culvert Calculator Report 
Pipe 7 at Station 371+28.92, Rt. 

Solve For: Headwater Elevation 

Culvert Summary 

Allowable HW Elevation 1,141.00 ft Headwater DepthlHeight 1.21 

Computed Headwater Eievi 1.139.83 n Discharge 28.00 cfs 
Inlet Control HW Elev. 1,139.77 ft Tailwater Elevation 1,136.26 ft 
Outlet Control HW Elev. 1,139.83 fl Control Type Outlet Control 

Grades 

Upstream Invert 1,136.80 R Downstream Invert 1,136.26 R 
Length 109.95 ft Constructed Slope 0.0049 Wft 

Hydraulic Profile 

Profile M2 Depth, Downstream 1.80 ft 
Slope Type Mild Normal Depth 1.99 fl 
Flow Regime Subcritical Critical Depth 1.80 fl 
Velocity Downstream 7.38 ftls Critical Slope 0.0061 Wft 

Section 

Section Shape Circular Mannings Coefficient 0.013 
Section Material Concrete Span 2.50 ft 
Section Size 30 inch Rise 2.50 R 
Number Sections 1 

Outlet Control Properties 

Outlet Control HW Elev. 1,139.83 ft Upstream Velocity Head 0.70 R 
Ke 0.50 Entrance Loss 0.35 R 

lnlet Control Properties 

inlet Control HW Eiev. 1,139.77 fl Flow Control NIA 
Inlet Type Square edge w/headwail Area Full 4.9 ft2 
K 0.00980 HDS 5 Chart 1 

M 2.00000 HDS 5 Scale 1 
C 0.03960 Equation Form 1 
Y 0.67000 

Title: New River Project Engineer: Jeff Ford 

I 
112404hydjd-final hydraulics for new river.cvm J2 Engineering & Environmental Design CuivertMaster v3.0 [3.00041 
12/08/04 03:08:17 PM B Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 Page 1 of 1 I 







ErisGng Length of Exposed . 

SCOUR EVALUATION REPORT FORM I 
NBI Structure Number: 9b6Y T&ACSNo,: - 270 
County: ~ m ~ &  Owner: ~ C P O -  

Roadway: T h c ~  nbwbvd R o k d  S<ueam: Neu, Ri w 
I 

This bridge has been evaluated for scour and is classified as (circle one): I 
Calculated Scour Stable -) Calculated Scour Critical - -  
Declared Scour Stable DecIared Scour Critical 

I I 

Declared Unhown Foundation 

Tbis report presents the background data, evaluation parameters, and appropriate calculations to 

I 
determine the smeptibizlity of the subject bridge to foundation scour in accordance with the 
procedures recommended in the Local Government Bridge Scaur Evaluation Study. 

I ' 
The following table summarizes the scour caladations at the critical substructure unit(s). This 
format is intended to provide thc owner with concise information for formulating a planof adion 

I 
and prioritizing the action relative to the other bridges under their jurisdiction. I 

I 
I 
I 
I 

.. I 
I 

(SeaI) 

I 
Attach Data Summaries, Field Notes, and Calculations and file as part of the permanent 
bridge maintenance record. I 
comments: CACCUM - E D  - crsd Q ~ ~ ~ F + I - ' & L L ~ L I I R ~ ~ ~ C  Z a V p .  PASSFn 

5 r e v c m e ~ t  Fv&l . 3ce\ER 5 m A I . F .  
I 

7.7:-.-,. < I 



LOCAL GOVERNMENT BRIDGE SCOUR EVACUATION STUDY -- 
DATA SUMMARY FORMS . 

(Items in Bold Print are Required for Quantitative Analyses) 

SITE IDENTlFICATION 
County - R l b F n  Owner ~ ~ F Z I C .  NBI Struct. No. 9 b m  

Route r~wwwzmm RD Skeam JEW eruw TFUCS No. S&3%-27D 
Original Project No.. 55300 Year Built l'itir> 
Rehab. Project No. Year Rehab. 
Date of Site Visit F@f? 7 6 . I r Y  A Survey Datum . - 
Owner Representative NO& 416 ;I G ~ T Z  Engineer DAVIK / W O ~  D e,< 

INFORMATION RESOURCES AVAILABLE 
(Provide Names and Dates if Available) 
a Site Topography ~~drauli&ydrologic Study Repm 
El Crass Sections S o m u d a t i o n  Report/Borings 

Roadway Profiie Plan 
As-Built Bridge Plans 

7 Quad Maps 
d Photos/Aerial Photography 

Other Agency Studies ra' Bridge Inspection Report 
(FEM.4, Corps, SRP, SCS) 0 Gage Data (Distance to Site) 

HMROLOGIC/HYDRAULIC DATA 

Drainage Area sq. mi Mean Annual Evaporation in. 
Mean Elev. of Watershed ft. Ref. 1 USOS Hydrologid Region 

noad Frequency @IS) Q, Qor QIW QLa 
Elevation (ft.) 

0 
- *- - - 

Discharge (cfs) ILM 3 3 - 
Avg. Velocity @/A) - - -DM) - - 
~ e f F s * q W r / ~ ~ s  %M+ ~ ~ ~ v ~ + , t ~ ) / ~ t a L G k a  

Historical Floods 

Comments: 

Date 

- 

Figure 7 

Ref. 

High Water 
Elev. (ft.) 

Approx 
Frequency (yn.) 

Approximate 
Discharge . Adjusted to Site 



t I v \I'KUCTURE DATA 

Brldge Length zoz . 

2 
00 

Comments: ob% .wd k a~-k,Kif-l- o,-f 
I 



V. GEOMORPHIC DATA NBI Struct. No. %a?. 
. TRACS No.5i3353-127D 

dering Braided Man-Made (Circle One) 
Curved (Circle One) 

list. Avg. Top Width 302 Est Avg. Depth 
Est Max Depth 17 ' 

Crossing Width Compared to: 
Upstream: Wider - Same - Narrower 
Downsheam Wider - Same - Narrower - 4' - 

-& - 

Bed Material Type R O W Y  Est. Dm, D,w Size 
Bank Material Type c z e i ~ ~  LT c -IJO -st. DG, D,, Si 
Est. rvlarining's 'n': Channel o. o z b  Overbank 
Bedslope n .oo l~  '1 '  OW 

~s-&,rt p ~ & s  GRBIVIJ  \I)' 

Date and Nature of ~ e ~ o a e d  Site Scow Problems: 

. , 

Any Sand and Gravel Mining Within 1 Mile Downs&eam or 2 Miles Upstream of Bridge? 
Yes @ ~f Yes, ~esfribe: 

Based on the Available Geomoqhic Data, the Channel Stabiity Over the Lifetime of the Existing 
Structure Can Best Be Described as (check one): 

W Relatively Stable with Little Expected Change 
Potential for Slow Change Over Time, 
Not Prone to a Major One-Event Change 
Unstable Subject to Rapid Change 

Comments: 

Figure 9 





'S$,Po. 9687 

Qfw :& BRIDGE IDENTIFICATION PROCEDURE 

I - I GO TO FOUNDATION 
RECON. PROCEDURES 
(SECTION VII) 

Flow Chart 1 
R n ' d ~ i .  Td?nlification Procedrlre 



GO TO CATEGORY 7," 
QUANTITATIVE 
ANALYSIS PROCEDURE 

Flow Chart 4 
- :  f i  --1-.c:e Drclc,,,l ..,, - Dm" l&,r,nJlt;nn 





S.O.No. %'/h?I -  002 -m(73 , . 

F' 
Subject: -yc \J 3 ,  '93fci 7. 

>+r , 'cc  
,?, 

f l ~ ~ l . )  ,<lVf'/ . I 
. . Sheet N;. of 3 7- l;!.cd: Rx4 

Drawing, No. . . 

P& computed by Checked By . ~~t~ S / ~ D / ~ ( ,  I 
/ 



. SS;. NO. Z 1 109% - 432 -onoO 
Subject: '"Cr.hi0. 9bF4' 

k b 4 ~ ~  ' R ; ~ P K  2 3 Sheet No. of 
-7 'hIXr& Rd 

Drawing. No. . . 
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lspect&d By Athalve - Cox 

. . I . .  . . .  : . . ,  .. . . . .  . . .  . DESCRIPTION . . . . . . . .  . . . . . , .  . . . .  . . 
.,. . . .  

, . RTG . ' CONDITION . , NOTE 
. . . .  . . . . . . .  . . .  

. . 
. . . .  . . . .  :_ : :,  ... 

. . 
, . 

. . . Deck/Wearing s u r f a c e  conc 7 1 
. . .  - 

.. :Sidewalk,Curb,Median conc. s.walk on each s i d e  . . 
. . . . 

) . R a i l ,  Parapet ,  Bar r ie r  conc ba r r i e r  w /wed. fence B . . . . . . .  . . . . . . . .  . . 
.Expansion J o i n t s  . . s l i d i n s  wlates @ abutmnts 1 p a r t  f i l l e d  w/dirt. . ' '  2 

. , . 
. SUPERSTRUCTURE . . 

Main Members conc PC.PS I s i r d e r s  1 Secondary Members conc diauhrams - 
Bear ing Devices elastomeric wads - 8 

SUBSTRUCTCTRE 
. . . . .  1 mutments . . . . .  conc - 7 s t a ined  backwalls 

P i e r s  conc colmns w/cau beam 
Slope Pro tec t ion  
Wingwalls, Dadoes, Etc conc I WATERWAY 
Channel rock 8 no s i sn i f i can t  chanse ':.;;:::..' 
Bank Pro tec t ion  qabizns a t  & around abu t s  ,.:::.,:~.i; .$.>.. .. : : I RoADwAY/sAFETY . . . . . . .  . . .  : 

.., .., 
I . . 

 roaches conc s labs  & AC roadwavs 1 med l o n s  crks on slabs . . .'.. . 

F i l l s  - 8 ( Guard ra i l  , B a r r i e r  conc tapered b a r r i e r s  - 8 . . 

Sign ing  ' B/Y marker i? each corner  8 
Ligh t ing  - N 

. . 

1 CONDITION ITEM RTG APPRAISAL ITEM ' ' RTG 
58 Deck - 7 67 S t r u c t u r a l  Evaluation - 7 
59 Supers t ruc ture  - 8 68 Deck Geometry - 5 1 60 

Subs t ruc ture  - 7 69 Underclearances-Vert . & H o r i z .  . N 
61 Waterway - 8 7 1  Waterway Adequacy - 8 

72 Approach Roadway Alignment - 8 .  
113 Scour C r i t i c a l  Bridge - 6 1 36 T r a f f i c  .SafeCY fea tu re  1111 211 Posted L i m i t  (Tons) 

NOTES, RECOMMENDATIONS 212 Repair Priority: 

( 1 ,The t o p  of deck exh ib i t s  random t r ansve r se  cracks with scaling, m i  
popouts  and sur face  spa l l s .  The underside shows random transverse 
c r acks '  with ef f lorescence .  

( 2 The j o i c t s  appear t o  leak. The openings  a t  9 0  deg.F were as follwe; 
A1(W) - 2 1 3 / 1 6 " ,  2 3 / 4 ' ,  2 5/8"; A2 ( E )  - 2 3 / 4 " ,  2 9 / 1 6 " ,  2 13/16" 
( N.C,S ) .  





Bridge structure number 09684 is not considered scour critical. This conclusion was 

reached by loading the bridge under scoured conditions. The loading was done in 
accordance with the 1996 version of AASHTO specifications. Additionally "The Final 
Scour Evaluation Report" provided the scoured conditions. 

SO. NO. 21 693 - APA 
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Subject: Bridge Scour Evaluation Study 
Sfructural Bridge Evaluation Sheet No. 

Drawing No. 

I 
Computed By JGK Checked By ANIMMP Date Feb-97 

I 
Bridge # 09684 

Summary: 



I Bridge # 09684 

Based on the initial hydraulic and geotechnical assessments a structural analysis of this 
bridge is required to determine the stability of the structure under scour conditions. 
Foundation ca~acities will be evaluated for three load cases using load factor design. I 

Load Cases, 
I. D+SF+O.5W+B 
II. D+L+SF 

I 
Ill. D+L+SF+.3'W+WL+LF+T 

Bridge information: 

Bridge Roadway Width = 68.00 ft. 
Span Lengths. L = 75.00 ft. 

Bridge Length = 300.00 ft. #of 12' Lanes = 5 

I 
Pier Column Spacing = 21.35 ft. 

Bridge skew = 26.42 degrees 1 
Column Diameter 1,133.00 ft. = 3.00 ft. 

Shaft Diameter 1,089.00 ft. = 3.50 R. 1 
Elevations: 

Top of pier cap elev. = 1157.03 ft. 

I I Column/Shaft Diameter change = 1133.00 ft. 

Shaft tip elev. = 1089.00 ft. 
Length of 3.00 ft. dia. column = 20.28 ft. = 243.36 in. 

Length of 3.50ft. dia. shaft = 44.00 ft. = 528.00 in. 
I 

Scour Information: I 
High water elev. = 1156.00 ft. 

Total scour depth = 17.10 ft. 
Ground elev. after scour = 11 19.00 ft. 

C 
Length of exposed column after scour = 34.28 f f .  = 41 1.36 in. 

Water Velocity, Vavn = 10.70 ftls I 
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Deck = 8.35 kipslfl. 

F.W.S = 2.38 kipslft. 

Parapet = 1.09 kipslfl. 



: ,  
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Bridge # 09684 

I 
# of columns = 5 Total Dead Loading = 1874.75 kips I 

Pier Line Dead Load = 20.41 kipslft. 
Total Dead ~oadingl~olurnn =.  374.95 kips 

. . I 
Live Load, 

HS20-44 truck will be used for the Live Loading. Modeling a four span 
I 

section the controlling live load can be in looked in up the AlSC Manual 

from Moments, Shears, and Reactions for continuous highway bridges. 
I 

Span Lengths, L = 75.00 ft. I 
Max. Reaction at piers = 84.70 kipsllane 

# of 12' Lanes = 5 
Reduction factor = 0.75 

I 
. . 

#of columns'= 5 

I 
Pier Line Live loading = 317.63 kips 1 
Pier Line Live loading = 3.46 kipslft. 

Total Live Load loading/column = 63.53 kips 

I 
I 
I 
I 
I 

. . I 
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Bridge # 09684 

Length of 3 ft, dia. column under water = 20.28 ft. 
Column Vol. = 143.35 ft3 

Length of 3.5 ft. dia. column underwater = 14.00 fl. 
Shaft Vol. = 134.70 ft3 

Submerged pier cap vol. = 936.70 f13 

Buoyant force = 0.0624 kips/ft3 

Force per column = 29.04 kips 

Sfream Flow Pressure 

Column Pressure 

Water Velocity, Vavg = 10.70 ft.1~ 

Reference section 3.18.1.1.1 of AASHTO, 

Constant for circular plers, K = 0.70 
Average Pressure, Pavg = KVaVg2 = 0.080 kips/ft> 

Max. Pressure, Pmax =2Pavg = 0.16 kips/ft> 
Column Diameter = 3.00 ft. 

Force at column top = 0.48 kips 

Force on column at scour bottom = 0.00 k~ps 

Since the stream water elevation is above the top of column, assume 
the maximum pressure is uniformly distributed over the exposed area. 

Reference section 3.18.1.1.2 of AASHTO 

Page 5 of 11 



Wind Load, 

Superstructure wind, 

Pressure Direction 

0.050 k ip~/ f t .~  Transverse to bridge 
0.012 kips/fl.' Longitudinal to bridge 

Reference section 3.15.2.1.3 of AASHTO, 

All wind loads on structure apply simultaneously. 

' < )  
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Bridge # 09684 

I 
Pier Cap Pressure I 

P~er Cap W~dth = 3.25 ft 
Exposed Area = 8.84 ft .2 1 

Water pressure parallel to pier cap = 1.42 k~ps I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Page 6 of 1 I I 
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Superstructure depth exposed to wind = 7.96 fl. 2.67 nTfl 

Longitudinal wind, 
5.29 ft. 4-4 

Horizontal wind on column top = 1.91 kips 

Horizontal loading on column top, 

Loading parallel to pier line = 0.85 kips 
Loading perpendicular to pier line = 1.71 kips 
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Bridge # 09684 

Transverse wind, 

Horizontal wind on column top = 5.97 kipslcol. 

I Horizontal loading on column top, 

Loading parallel to pier line = 5.35 kips 

Loading perpendicular to pier line = 2.66 kips 

Substructure wind, 

Substructure wind apply pressure of .04 kips/ft.'to each pier face. 

Top of pier cap elev. = 11 57.03 ft. 
Water elevation = 1156.00 ft. 

Long. pier cap length = 91.83 ft. 
Exposed Pier cap height = 1.03 ft. 

Perpendicular wind to pier line, 

Parallel wind to pier line, 

I 
1 

Wind loading on pier cap, 

Longitudinal exposed pier cap area = 94.59 ft.2 

Pier cap wind loading = .04 ' 94.59 15 = 0.76 kipslcol. 

Loading perpendicular to pier line = 0.76 k~ps 

Projected pier length = 3.25 ft. 
Exposed height = 1.03 ft. 
Exposed Area = 3.35 ft .2 

1 1  
Load~ng parallel to pier line = 0.04 ' 3.35 15 = 0.03 k~ps 
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Bridge # 09684 

Windon Live Load (WL), 

The wind on live load is applied 6 feet above the deck. 

D'irection 

0.10 kipslft. Transverse to bridge 
0.04 kipslft. Longitudinal to bridge 

Bridge Roadway Width = 68.00 ft. 
# of contributing spans = 4 
# of contributing piers = 3 

Longitudinal force = 4.00 kipslpier 
Transverse force = 10.00 kipslpier 

WLperp = 1.61 kipslcol. 
WLparll = 2.15 kipslcol. 

I Lonqifudinal Force, 

Longitudinal force is 5% of Live Load. (AASHTO 3.9) 

#of contributing piers = 3 Pier span lengths = 75.00 ft. 
#of contributing spans = 4 #ofcolumns = 5 

I Longitudinal force per pier, LF = 15.88 kips 

Loading perpendicular to pier line = 14.22 kips => LFperp = 2.84 kipslcol. 
Loading parallel to pier line = 7.07 kips => LFparil = 1.41 kipslcol. 
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Thermal Force. 

Bridge # 09684 

Moderate climate temp. fall = 40 degree F 
Coefficient of thermal expansion = 6.00E-06 1 degree F 

Displacement due to temp. change = 0.216 in. 

Deflection perpendicular to pier line, Aperp = 0.193 in. 

The equivalent horizontal forces produced from the thermal 
displacements are calculated in STMD. 

Loadingperp = 3.90 kips 

Loadingparll = 1.94 kips 
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Axial Loadins Summan,/ 

Bridge # 09684 

I Dead Load = 374.95 kips Live Load = 63.53 kips 

1 Buoyancy = 29.04 kips 

Horizontal Loadinq Summary, 

Loading Type Direction to pier line: 
Perpendicular Parallel I 

Stream Flow Pressure 0.00 kips 1.42 kips 

Top = 0.48 kios I 

Wind 

Wind on Live Load 

Longitudinal Force 

Thermal Force 

Bottom = 0.00 kips 

5.12 kips 6.22 kips 

1.61 kips 2.15 kips 

2.84 kips 1.41 kips 

3.90 kips 1.94 kips 
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Design Loading: 

Bridge # 09684 

I Using the load factor design, the gamma value for case I, II and IiI is 1.25. 

STAAD-/I/ Output, 
Parallel (to pier line) Loading, 

I P I M I Lat Load I 
Loading Combinations: 1 (kips) I (fl.-kips) I (kips) 

I. D+SF+0.5W+B 1 251.70 1 109.70 1 22.71 

I Perpendicular (to pier line) Loading, 

1 P I M I Lat Load I 
Loading Combinations: I (kips) 1 (fl.-kips) I (kips) 

I. D+SF+0.5W 1 251.70 1 361.27 1 3.20 
II. D+L+SF 855.24 350.49 0.00 
Ill. D+L+SF+.3'W+WL+LF+T I 797.17 1 514.59 1 12.36 1 

I COM624P Input, 

I Results: 

I The maximum axial service load IS 633 kips. 

The greatest calculated axial service load is 633 kips, and at the same time, the geotech report 
the allows a maximum of 600 kips. (Sergent, Hauskins & Beckwith) This produces an 
overstress of 5%. This temporary situation occurs' concurrently when the maximum of both 
overloading and scour conditions occur. Because in fact this small overstress is temporary it 
passes the structural evaluation. 

I The resultsfrom PCACOL shows the column and shaft to be OK. 
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PHOTO 1 - New River - Thunderbird Road - Looking South 
(downstream) along channel at bridge 

PHOTO 2 - New River - Thunderbird Road -Looking North (upstream) 
along main channel 



PHOTO 3 - New River - Thunderbird Road -Looking North (upstream) 
along channel at bridge 

PHOTO 4 - New River - Thunderbird Road -Looking South 
(downstream) alon,o main channel 



I 
PHOTO 5 - New River - Thunderbird Road - View of West abutment 

PHOTO 6 - New River - Thunderbird Road - View of pier columns 



PHOTO 7 - New River - Thunderbird Road -View of scour at base of 
pier columns 

PHOTO 8 - New River - Thunderbird Road - View of bed material in 
main channel 
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II I 
1 4.0 HYDROLOGY I 
@ HYDROLOGIC METHOD DESCRIPTION 

I 
1 General I 
3 - 

Peak discharges developed for previous hydrologic studies conducted by the Federal 
Emergency Management Agency (FEMA) and the Army Corp's of Engineers (COE) 

are used in the hydraulic evaluations in this study. Design peak discharges for 

I 
I proposed improvements are based on both FEMA's and the COE's 100-year peak 

discharges for New River. 
I 

I FEMA's Peak Discharges I 
I One hundred year peak discharges cited in the FEMA's "Flood Insurance Study 

(FIS), Maricopa County, Arizona and Incorporated Areas" (1995), and 100-year peak 
I 

II discharges listed in the FEMA, HEC-2 hydraulic computer model for the effective 

New River Floodplain/Floodway delineation's are utilized in existing condition and 
I 

I future condition hydraulic evaluations for this study. FEMA 100-year peak 
discharges are used as the design peak discharges in the Watercourse Master Plan. 
FEMA 100-year peak discharges utilized in the study are listed in Table 4-1. 

I 
I 

COE's Peak Discharges 
I 

1 The COE, in their design process for the New River Dam, developed a hydrologic 
model to determine future condition 100-year peak discharges at two specific 

I 
I concentration points downstream of the dam. The concentration points are located at 

the confluence of New River with Rocks Springs Creek and at the confluence of New 
I 

I River with Skunk Creek. These discharges are to be used when evaluating future 

flow capacity of New River downstream of the Dam and are to be contained within 
I 

I 
the freeboard of a designed channel. 

Interpolations of the future condition 100-year peak discharges cited in the Amy 

I 
Corp's of Engineers' (COE) document entitled, "Gila River Basin, Phoenix, Arizona 

and Vicinity (Including New River), New River Dam (Including New River to Skunk 
I 

Creek) Design Memorandum No. 3", dated November 1982, are made to determine 

potential peak discharges at locations other than the locations cited in the COE's 
I 

@ mslp V8900058\mnr-master plan report-june 00-final\chapter 4.doc 4-1 
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report. The interpolated 100-year peak discharges are evaluated for planning 

purposes in the Middle New River Watercourse Master Plan study. Peak discharges 

at various conceneation points were estimated by determining a unit discharge per 

square mile of drainage area from the COE study and applying that unit discharge to 

updated New River watershed area delineation's. The results of the analysis are 

summarized in Table 4-1. Details concerning the method of interpolating discharges 
are located in the TDN. 

Revisions to Peak Discharges 

Drainage areas that historically have drained to specific concentration points have 

been altered both in size and in the location of the drainage area outfall to New River. 

The alteration is primarily a result of sand and ground mining and land development. 

The Rock Springs Creek watershed, historically discharged to New River below Deer 

Valley Road at approximately River Mile 12.313. Due to sand and gravel mining 

operations and housing development, the confluence of Rock Springs Creek to New 

River has been moved approximately 1.5 miles upstream from its historical location. 

Rock Springs Creek currently joins New River above Deer Valley Road at 

approximately River Mile 13.820. 

The location of peak discharges impacting New River have been adjusted to account 

for the change in location of the Rock Springs Creek confluence to New River. 

Under historical conditions the Rock Springs Creek drainage area was approximately 

10.3 square miles in size, under current conditions the drainage area is reduced in size 

by approximately 0.5 square miles due to the location change of the confluence. 

Since the reduction in drainage area is small relative to its original size, no adjustment 

to the magnitude of the peak discharge is attempted. The concentration point of peak 

discharges are moved upstream from the historical location (River Mile 12.313 to 

River Mile 13.820). 

4-2 
mslp V8900058Lnnr-master plan reporl-june 00-financhapter 4 doc 



TABLE 4-1 

SUMMARY OF PEAK DISCHARGES 

3 I 
I I 
I FEMA 100- 

Year 
I 

I Design 
221 Q's Peak 

221 Q's Adopted Discharges 
lnterpolatio for for  

I 
I n ~y Watercours Watercours 1 

X-Sec Contributing CORPS Drainage e Master e Master 

I Location Sta. Drainage Area A 221 Q's Area Plan Plan 
(river mile) (milez) (cfs) (cfs) (Cf-4 (cfs) 

New River Dam 2350 2350 2350 2350 
15.966 

I 
I 2350 2350 2350 2350 

15.533 1.95 4177 4200 
14.945 4200 

Pinnacle Peak 14.197 4.51 6575 6600 

I 
I R d  

14.013 61 00 
Deer Valley Rd 13.161 6.9 881 5 8€WC 

I 
I 12000 

13.076 ?WC 9800 
12.313 <10.3+ 12000 12000 12000 9800 

I 
I Beardsley R d  12.034 13.77 13426 13400 

11.188 10350 
Union Hills ' 10.996 14.31 13860 13900 

I 
I 10.271 10900 

Bell Rd 9.960 16.3 15461 15500 
9.492 : 11450 
8.807 

I 
I Skunk Creek 8.655 27.0 <20 7> 19000 19000 19000 12000 

A) 6.9 from ACDC ADMS, <20.7> From COE STUDY. 

I 
1 B) Use COE drainage area to determine Unit Q. 

C) Strrkethrough values have been revised to reflect location change in confluence with Rock Springs 
Creek, 

I 
I 
I 

I 
i I 

I 
I 
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TABLE 1 

DESIGN PEAK DISCHARGES 
FUTURE CONDITIONS WITH PROJECT 

DRAINAGE 
AREA SP F 

CP LOCATION (mi2) ( f t 3 / s )  

DREAMY DRAW 

1071 U Inflow - Dreamy Draw Dam 1.26 3600(' ) 

1071D Outflow - Dreamy Draw Dam 0 2 2 0 ( ~ )  

107 A t  ACDC 0.74 2 1 0 0 ( ~ )  

CAVE CREEK 

1030U Inflow - Cave But tes  Dam 

1030D Outflow - Cave Buttes  Dam 

lOllU Above Deer Valley Creek 

101 l D  Below Deer Valley Creek 

1013U Above East Fork-Cave Creek 

1013D Below East Fork - Cave Creek 

1015U Above Moon Valley Creek 

10 15D Below Moon Valley Creek 

1016 A t  ACDC 

ACDC 

101 Cudia City Wash 

102 Above 32nd S t .  

103 Near Sahuaro D r .  

104 Near Ocot i l lo  Ad. 

105 Below 16th S t .  

107D Above Northern Ave. (Below 
Dreamy Draw) 

108 Below 10th S t .  

100-YEAR FLOOD 

( f t3 / s )  



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

I 
i i 

TABLE 1 (Continued) 

I 
B ! 

DESIGN PEAK DISCHARGES 
FUTURE CONDITIONS WITB PROJECT 

I DRAINAGE 100-YEAR FLOOD . . 

r 
CP LOCATION &%? (mi ) tiP 

( f t  /s) 

I 
(ft3/s) L 

ACDC 

. A. .-- . . ,, . I 

1 1  

I 
H 

I 

I 

I 

I 

~ u l D u  Above Cave Creek 

I 
19.7 15,000") 15,000(*) II 

1016D Below Cave Creek 61.1(8) 2 5 , 0 0 0 ( ~ )  2 5 , 0 0 0 ( ~ * ~ )  

1018 Near 51st Ave. 70.3 26,000 '~)  26.000(~) 
C 

019 Above Skunk Creek 85.4 29 ,000 '~ )  29,000(~) 

SI(LTNK CREEK 

r 
1'- 1031U Inflow - Adobe Dam 89.6 ~ ~ , o o o ( ~  ) 

39.000(~) C T--.+ , 2 3 1 ~  Outflow - Adobe Dam 0 1 8 9 0 ' ~ )  1730(~) 

1021U Above Scatter  Wash 0.9 4500") 2800(~ ) C 
I -+ 

1021D W o w  Scatter Wash 9.4(5) 2 1 , 0 0 0 ( ~ )  1 0 , 0 0 0 ( ~ ~  

1022U Above ACDC 24-9(1°) 26,000 (531°) 13,000(5.10) 
I 

I 10225 Below ACE 110.3(") 55.000 (5911) 35,000(5,11) 

1029 Above New River 111.2(11) 55,000 (5'11) 35,000(5~11) 

L 

I NEW RIVER L 
1033U Inf low-NewRiver  Dam 164 76,000 '~)  53 ,000(~)  

10330 Outflow - New River Dam 0 2665 (5) 2350(~ ) 
a 

I' 1025 Above Beardsley Rd. 10.3 z ~ , o o o ( ~ )  ~z ,ooo( ' )  

I' 
1029U Above Skunk Creek 20.7"~)  38,000 (5,121 (5y'2) 19,000 

1029D Below Skunk Creek 123.6 68,000 (5'13) 41,000(5.13) . . 

( 1039 Above Agua . &$a LLv.r 159.7 69.000 (5*13) 39,000( 5 *, 13) 

I1 (1 4) AGVA FRIA RIYER 

1034U Inf low - Waddell Dam 1459 158 ,000(~)  . 135,000'~! 

10341 Outflow - Waddell Dam 1459 158,000(~)  135,000(~) 

1870 151,000(~) 11'5, O O O ( ~  ) 
r 



TABLE 1 (Continued) 

DRAINAGE 
AREA SPF 

CP LOCATION ( m i 2  ( r t 3 / s )  

AGUA FRIA R I Y E R  (14)  

1039U Above New River 1929 135 , 0 0 0 ( ~ )  

1039 Below New River  2088 1 4 2 , 0 0 0 ( ~ )  

1042 A t  Avondale 2241 131 , o o o ( ~ )  

1043 Above Gi la  River  2250 1 3 0 , 0 0 0 ( ~ )  
..,.*' 

Footnotes: idi':)A 

tt,:o -;lii. $*k,@,.,@ ,&; 'tf 
(1) Ref. 1 .  $j:,t'A: 

(2)  Ref. 3. 

!I<& 64548: 
(3)  Ref. 3 ;  l o c a l  storm--not design flood. 

';;70,7 

('I) Ref. 4 .  

( 5 )  Revised by t h i s  study. 

100-YEAR FLOOD 

(rt3/s) 

(6) 100-year des ign ,  without freeboard. I (  (7-3 
*, 
I 

' ( 7 )  No comparable CP i n  previous reports .  I 
(8 )  Discharge assumes subarea 17 (D.A.  = 11 m i 2 )  i s  diverted by Black Canyon 

Highway and con t r ibu te s  t o  ACDC upstream of t h e  Black Canyon Highway 
br idge  t h a t  orosses  ACDC; given drainage area  includes subarea  17. 

I 
(9)  Ref. 5 .  

(10)  Drainage a rea  includes an addi t ional  5 m i 2  of t h e  area between New River 
and Skunk Creek (see para. 8.04). Discharges determined us  ng 

100-year flood = 12,000 f t 3 / s .  
4 rev ised  "na tu ra l "  drainage boundaries are: SPF = 24,000 f t  / s ;  I 



I 
( 1  1)  SPF is adjusted t o  account f o r  100-yekr design on ACDC - w i t k u t  

2 freeboard. Drainage area includes an a d d i t i o n a l  5 m i  o f  t h e  area 

5 
I between New River and Skunk Creek ( see  para. 8.04). Discharges 

determined u s i y  revised "natural" drainage bo nda r i e s  are: Y SPF = 53,000 f t  /s; 100-year flood = 34,000 f t  /s. 
h 

I 
(12) Drainage area includes an addi t ional  3.5 m i 2  of t h e  area between Skunk 

Creek and N e w  River; also, an allowance of 2000 ft3/s was added t o  
b 

I account  f o r  p o t e n t i a l  flows imported from the  ad jacen t  Agua F r i a  River 
b a s i n  (see para. 8.07). Dischar e s  determined us ing  "natura ln  rainage 3 9 ' boundaries  are: SPF = 30,000 f t  /s; 100-year f lood = 15,000 f t  /s. L 

( (13) SPb i n  adjusted t o  account lor 100-ye r design m ACDC - without 3 freeboard. An allowance o f  2000 f t  /s was added t o  account f o r  b 
I ,  

I 
p o t e n t i a l  flows imported from the adjacent  Agua F r i a  River bas in  
( s e e  para. 8.07.). 

(14 )  See a l s o  tab le  14. 
L 

I I! 
I L 
I ii 
I L 
I P 
I 
I 
I 
I 
I 
I 
I 
I 
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2.1 SPF   el in eat ion (Continued) :::> . .- , . . 
The study concluded that a certain portion o f  the New River channel section 

near Thunderbird Road was not adequate in size to contain the SPF highwater 

wi th in  the banks. In August, 1991, the District completed a feasibility study 

I 
for  this reach through WoodlPatel which included the following tasks: I 
1 .  Create a working HEC-2 model using the digitized data (1991 mapping) 

for the 3.5 mile long reach of New River between Grand Avenueand Bell I 
Road. 

2. Establish a SPF profile based on the Corps flood peak o f  68,000 cfs for 
New River downstream of the Skunk Creek confluence. The SPFprofile 

will be matched t o  the existing profile at  the studv limits. 
I 

- .  

3. Evaluate the riverbanks to check if the SPF is contained within the banks. I 
4. If the SPF is not  contained within the banks, perform alternativeanalysis 

for channel modification to contain the SPF. This may require lowering 
of the channel thalweg and channel excavation. 

5. Finalize the SPF profile based on the recommended channel excavation 

option. 
1 

I 
6. Prepare SPF delineations wi th  and without channel improvement 

conditions on the available topographic map. 
I 

7. Prepare a letter report documenting the methods used for the SPF 
I 

delineation and provide earthwork estimate together w i th  summary and 

conclusion. I 
In April, 1993, the District retained WoodIPatel to  prepare construction plans 

and special provisions for a drop structure and other elements, including SPF 
I 

delineation as part of the design phase of this project. I 



!.-&. .. .-., 
2.1 SPF Delineation (Continued) 

. . . . . - I 
Based on input received from various departments within the District, as well 
as  t h e  City of Peoria, the Scope of Services were outlined for the design phase. 

A s  the  design phase progressed, several tasks were modified as a result of 

i npu t  from District staff. The following is a brief summarv'of the elements - 

included in the design phase. 

a 1. The channel bottom immediately north of the existing improvements a t  

Grand Avenue will be widened by  extending the east bank. These 
channel improvements will transition back to  match the existing channel 

geometry approximately 500'  south of Thunderbird Road. 

2. The above channel widening wil l  necessitate the removal and 

reconstruction of an existing ADOT outlet drop structure. 

i. 
3. Several bank areas within this project will require fill to  contain the SPF 

I elevation. These areas are further described in Section 4.0. 

4. Thunderbird Avenue bridge will not be provided with bed lining at the 
direction o f  the District. 

1 
I I 

5. A drop structure is proposed downstream o f  the Skunk Creek and New 

I River confluence. This structure will be designed for 100-year flows. 

I 

6. Soil cement bank protection will be provided from the new drop structure 
along the east bank of Skunk Creek t o  the Agua Fria Expressway and 
along the west  bank of New River, f rom the drop structure to  the 91st 
Avenue channel (Greenway Road extension). The soil cement banks will 

be constructed to contain the 100-year flows with three (3) feet of 
I m freeboard. The SPF f low elevation will exceed the top o f  soil cement 

bank but  will be contained within the channel banks. 
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BY 
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DRAINAGE REPORT 

LOCATION MAP 
NOT TO SCALE 

The Master Drainage Report and Plan for this development was prepared by Ellis, 
Murphy and Holgate in March 1979. The purpose of this report is to verify how the 
criteria set forth in the Master Plan were followed by the present developments, and to 
investigate the present drainage conditions. In particular, this report will investigate the 
flows in the 91st Avenue pavement during 10 and 100 year storms and the relation 
between lake inflow and storage capacity with regard to the existing developed sites 
(routing for 100-year storm). 



PARCELS IN THE MASTER PLAN (see exhibit): 

- 45.20 ac. 

- 24.40 ac. 

- 11.79 ac. 

- 14.75 ac. 

- 14.54 ac. 

- 5.15 ac. 

- 4.97 ac. 
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- Desert Harbor Villas - single family development in the 
planning stage with on site retention 

- Existing development "West Shore" - single family 
development with partial retention in park @ 

- Existing development "The Landings at Desert Harbor" - 
single family development draining into 91st Avenue 

- Undeveloped 

- Existing development "Harbor Island" - still under 
construction, draining into the lake 

- Existing development "Horseshoe Bay" - drained into the 
lake 

- Undeveloped 

- Existing development "Starfire Bay" - drained into the lake 

@a - 14.40 ac. - Existing development "Summerwind" - drained into the 
pavement in Desert Harbor Drive 

a b  - 16.21 ac. - Existing development "Vistas" - under construction - 
drained into the pavement in Desert Harbor Drive 

a c  - 33.85 ac. - Proposed development "Vistas" and existing development 
"Harbor View" - drained into the pavement in Desert 
Harbor Drive 

@a - 10.47 ac. - Existing development "Harbor Shores" - drained into the 
lake 

@b - 34.70 ac. - Existing development "Spinnaker Cove" - under 
construction - drained into ihe lake 

@ - 16.21 ac. - Existing development "Lake Point" - drained into the lake 

@ - 15.64 ac. - Undeveloped 

@ - 10.63 ac. - Existing development "Forum" - front drained into the 
pavement in Desert Harbor Drive, back drained into the 
lake 

@ - 15.73 ac. - Undeveloped 

@ - 8.48 ac. - Undeveloped 

@ - 54.0ac. - Lake 

All developed parcels (first designed in 1986) must have finish floors protected durign 
100 year flows. 
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After evaluating the results of survey, checking all available development plans and an 
extensive field check, it has been found that a parcels are drained in accordance with 
the Master Plan with the following exceptions: 

I 
- 

Parcel 6a (pregraded) is drained into the lake. 
Parcel 10 (pregraded) is drained into the lake, with front into Desert Cove Drive. 

I 
The front of Parcel 11 is drained into on site retention areas, with the back 
drained into the lake. 1 

Information obtained from the Homeowners' Association: I 
The normal water surface elevation in the lake is kept 6" below the low point of 
the hard shell at the outlet in Parcel 15A - 62.16 

-6"= 61.66 I 
From the survey results: The lowest floor elevation around the lake developments in 

Parcel 4 (Harbor Island) is 63.90 with the  ad at elevation 1 
63.23. 

The above pad elevation (63.23) is used in the following calculations as the maximum 
storage in the lake. 

I 
There are two emergency overflow points in the lake: I 

In Parcel 15a at the loading ramp with the hard shell at elevation 62.16 and the 
second at the southwest lake corner (south Parcel 4) with the hard shell at 
elevation 62.1 0. 

I 

In Parcel 15a: Overflow is carried via a grass swale toward the double box culvert 
underneath Desert Harbor Drive, discharging into New River (the 

I 
flow line of the double concrete box culvert at the outlet is 58.2t; 
the 100-year water surface elevation in New River is 56.4+). 

I 
Overflow Qs for elevations: 

I 
Hard Shell 62.16 

For 62.66 - Q = 3.1 x 100 x 0.5'' = 110 cfs 
I 

63.16 - Q = 3.1 x 100 x 1'" ;: 310 C ~ S  

Max . 63.23 - Q = 3.1 x 100 x 1.07' = 343 cfs I 
Double CBC with head 63.23 - 58.43 = 4.83 - capacity 695 cfs. 
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At Parcel 4: Overflow into the pavement in 9lst Avenue. 

Overflow Qs for elevations: 

Hard Shell 62.10 
N G 62.60 

For 63.16 - Q = 3.1 x 50 x 0.56'~ = 65 cfs 
63.23 - Q = 3.1 x 50 x 0.63' = 78 cfs 

Total lake retention: elevation 61.66 - -- 
with vertical border 62.16 - 27 acre feet 

62.66 - 54 acre feet 
63.16 - 81 acre feet 
63.23 - 85 acre feet 

The hydrology Master Plan for the Desert Harbor development was based on a concept 
to provide 100 year flood plain protection by: 

Raising the land above flood level 
Channelization of New River 
Temporary dikes to divert sheet flow at Greenway Road 

Therefore, ii was never anticipated to carry any flows from the north through the 
development. 

Conditions in 91st Avenue Pavement 

Parcels drained to 91st Avenue: portions of 7a, 3, 2b and 2a 

Parcel 7a - Along Desert Harbor Drive - 6.9 acres of subdivision 

Street flow 
S = 0.2% 

r25' A = 6.25, P = 25.5, R = 0.24 
v = 1.71 - 

In 91 st Avenue northbound at Desert Harbor Drive 

Q,, = 6.9 x 0.6 x 3.7 = 15.31 cfs 
Q,, = 6.9 x 0.6 x 5.9 = 24.42 cfs 
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Parcel 3 - Undeveloped (proposed single family) - 11.79 acres 
C = 0.6, T, = 10, I , ,  = 3.7, I,, = 6.0 

In 91st Avenue southbound at Desert Harbor Drive 

Q,, - 11.79 x 0.4 x 3.7 = 17.45 cfs 
Q,, = 11.79 x 0.4 x 6.0 = 28.29 cfs 

91st Avenue - S = 0.62% V = 3.01 Q = 18.82 

0.44% 2.53 15.85 

0.24% 1.87 1 1.70 

0.68% 2.96 18.51 

T-7F-T 0.20% 1.71 10.69 

6" 0.30% 2.09 13.09 

0.46% 2.59 16.21 

0.89% 3.61 22.54 

0.51% 2.73 17.07 

Parcel 2b - First entry - 2.38 acres, C = 0.4, (Maui Lane) 

Street flow 

T-z--'F S L = = 400 0.44% 
- 

6"- A = 0.26 

2% 400 
= 3 + 1 5  

P 
T, = 

2.53 x 60 
28' A,,, = 14.85 ac. 

I,, = 3.0, I,, = 4.5 

wc = 
14.17 X 0.4 + 0.26 X 0.95 = 0,39 

14.85 

Q,, = 14.85 x 0.39 x 3.0 = 17.37 cfs 
Q,, = 14.85 x 0.39 x 4.5 = 26.06 cfs 

Southbound capacity - 15.85 < 17.37 over top of curb 
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Second entry - 12.16 acres, C = 0.4, (Mauna Loa Lane) 

91st Avenue S = 0.44% - 400 
S = 0.24% - 450 
A = 6.54 ac. 

T, TOT = 25 
I,, = 2.5, I,, = 3.7 
A,, = 27.55 ac. 

Q,, = 27.55 x 0.42 x 2.5 = 28.92 cfs 
Q,, = 27.55 x 0.42 x 3.7 = 42.81 cfs 

Southbound 91st Avenue capacity - 11.70 < 28.92 

Third entry - 9.86 acres, C = 0.4, (Lisbon Lane) 

91st Avenue S = 0.20%, L = 500 
A = 0.32 ac. 

li0=2.2,1,,=3.3 
A,,, = 37.41 - 

Q,, = 37.41 x 0.41 x 2.2 = 33.74 cfs 
O,, = 37.41 x 0.41 x 3.3 = 50.61 cfs 

Southbound 91st Avenue capacity - 10.69 < 33.74 

91st Avenue northbound at Maui Lane - 7a + 400 L.F. 
S = 0.44% 



A,, = 7.1 6 ac. 
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I,, = 3.5, I,, = 5.0 
Q,, = 7.16 x 0.61 x 3.5 = 15.28 cfs 
Q,, = 7.16 x 0.61 x 5 = 21.83 cfs 

91st Avenue northbound at Mauna Loa - 7.16 + 600 x 2.8 = 7.54 ac. 

I,, = 3.1, I,, = 4.5 

6.90 x 0.6 + 0.64 x 0.95 =0,63 w, = 
7.54 

Q,, = 7.54 x 0.63 x 3.1 = 14.72 cfs 
Q,, = 7.54 x 0.63 x 4.5 = 21.37 cfs 

91st Avenue northbound at Lisbon Lane - A = 7.54 + 0.35 = 7.89 ac. 

I,, = 2.7, I,, = 4.0 

Q,, = 7.89 x 0.64 x 2.7 = 13.63 cfs 
Q,, = 7.89 x 0.64 x 4.0 = 20.19 cfs 



DESERT HARBOR 
DWNAGE REPORT 

PAGE 8 

91st AVENUE AT MAUI LANE 

SOUTHBOUND Q,, - 17.37 cfs NORTHBOUND Q,, - 15.28 cfs 

9 1st ATJENLJE AT MAUNA LOA LANE 

SOUTHBOUND Q,, - 28.72 cfs NORTHBOUND Q,, - 14.72 cfs 

91st AVENUE AT LISBON LANE 

SOUTHBOUND Q,,  - 33.74 cfs NORTHBOUND Q,, - 13.63 cfs 
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SOUTHBOUND 91st AVENUE - CB "C" SOUTH OF LISBON LANE 

CB "C" - 8' OPEN ON GRADE WITH DRYWELL BEHIND CB 

FROM 
HY PLANS 

DR 

4 SUBMWGED OUTLET INTO THE LAKE WS 61.66 

Q,, = 33.74 cfs - Neglect capacity of drywell - 
CB inlet guided by 12"q 

with H = 4.17 
v2 4.7=0.018~146 x- 

64.4 

v = 10.1 
Q = 7.93 cfs intercepted 

Therefore, in southbound 91 st Avenue 
south of the catch basin, Qlo = 25.81 cfs 

91 st Avenue northbound - scupper south of Lisbon Lane - 

Pavement 400 x 28 - 0.26 ac. 
A,,, = 7.89 + 0.26 = 8.15 ac. 

I,, = 2.5, I,,, = 3.7 
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Qlo = 8.15 x 0.65 x 2.5 = 13.24 cfs 
Q,, = 8.15 x 0.65 x 3.7 = 19.60 cis 

Capacity with S = 0.002 - 10.69 cfs (over TC) 

Double scupper - L = 5 

3.1 x 5 x 0.5'.~ = 5.48 cfs 

Therefore, in northbound 91st Avenue 
below the scupper, Q,, = 7.76 cfs 

91 st Avenue southbound at Hearn Road (contributing west shore development - 37.07 
acres) 

SP 1630 x 28 = 1.04 ac. 

Q,, = 38.45 ~ 0 . 4 3  x 1.8 = 29.76 - 7.93 = 21.83 
Q,, =38.45 ~ 0 . 4 3 x 2 . 8  =46.29 -7.93=38.36 

With west shores 

Q,, = 75.52 x 0.42 x 1.8 = 57.09 cis 
Ql, = 75.52 x 0.42 x 2.8 = 88.81 C ~ S  
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91st Avenue northbound at Hearn Road (no lake overflow) 

A = 1300 x 28 = 0.83 ac. 
A,,, = 8.15 + 0.83 = 8.98 ac. 

Qlo = 8.98 x 0.68 x 2 = 12.21 - 5.48 = 6.73 C ~ S  
Q,, = 8.98 x 0.68 x 3 = 18.31 - 5.48 = 12.83 

SOUTHBOUND Q,, - 57.09 cfs NORTHBOUND Q,, - 6.73 cfs 

SECTION HEARN - 91st AVENUE (per plans) 

OVERFLOW INTO NORTHBOUND 

SOUTH OF INTERSECTION 

SOUTHBOUND Q,, - 32.09 cfs ; NORTHBOUND Q,, - 31.73 cfs 

8 
@ F WS 59.00 

. . . . . . . . . . .  
PARK 
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Southbound overflow in Parcel 16 - park retention - 9.53 cfs 

In roadway Q,, = 22.56 cfs 
In northbound roadway Q,, = 31.73 cfs 

Intersection of 91st Avenue and Desert Harbor Drive 

Desert Harbor Drive - 3,750 1.f. x 56 = 4.82 ac. 
S = 0.002 

Roadway Q,, = 4.82 x 0.95 x 2 = 9.15 cfs 
Q,, = 4.82 x 0.95 x 3 = 13.73 cfs 

Parcel @ - 15.73 ac., C = 0.6 

Q,, = 20.55 x 0.68 x 2 = 27.94 cfs 
Q,, = 20.55 x 0.68 x 3 = 41.92 C ~ S  

Southbound 9lst Avenue - 350 x 28 = 0.22 ac., S = 0.89% 

- 
SOUTHBOUND Q,, - 22.56 cfs NORTHBOUND Q,, - 59.67 cfs 

S - 1.74% 
S - 0.90% SOUTH 
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91st Avenue southbound - CB "DM 533-1, L = 10, on grate 

The remainder of Parcel 2a - 8.13 ac. -- is drained via 18" RCP into the manhole behind 
catch basin "D" 

Q,, - 59.67 cfs 

CONTAIN OVERPLOW INTO PARCEL 13 

-- 

The 8.13 acre Parcel 2a is drained via 18" RCP, S = 0.008% into the manhole - assume 
maximum of 10 cfs. From the manhole to the south existing storm drain - 33" RCP, 
S = 0.0056% - with pipe flowing full 42 cfs. 

CB interception (W = 25, d = 0.5, So = 0.89, S, = 2.0) 

Q, - = 0.58 - 31 cfs (ntercepted - to be the maximum 
Q for pipe flowing full - no clogging. 

SOUTHBOUND Q,, - 22.2 cfs NORTHBOUND Q,, - 48.69 cfs 
(AFTER OVERFLOW) 
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As shown, the pavement section in 91st Avenue is overtaxed during a 10 year storm. 

In northbound 91st Avenue, there is only one double scupper discharging the runoff into 
the lake at Parcel 4. 

In southbound 91st Avenue, 1 catch basin with a 12" pipe opposite Parcel 4 is 
connected to the lake and south of Desert Harbor Drive, a catch basin on 33" pipe, 
running south toward Thunderbird Road, is discharging the runoff into a channel south 
of Thunderbird Road together with the storm drain in Thunderbird Road. 

88.29 acres of fully developed subdivisions and 15.73 acres of future development are 
drained into the 91 st Avenue pavement. The results are as follows (for a 10 year storm): 

Between Greenway and Desert Harbor Drive 

Southbound - in pavement -- Northbound - in pavement 

At Maui Lane 

Southbound - in pavement -- Northbound - in pavement 

At Mauna Loa Lane 

Southbound - ovarflow into northbound -- Northbound - overtopping top of 
curb into Parcel 5 

At Lisbon Lane 

Southbound - overflow into northbound -- Northbound - in pavement 

At catch basin opposite Parcel 4 

Southbound - overflows top of curb -- Northbound - in pavement 
against the wall at Parcel 2a 

At Hearn Road 

Southbound - overflow in northbound -- Northbound - in pavement 
spread in Hearn Road 

NOTE: LAKE OVERFLOW NOT INCLUDED 

South of Hearn 

Southbound - overflows top of curb into -- Northbound - in pavement 
the park at Parcel 16 

91st Avenue - Desert Harbor Drive intersection 

Southbound - in pavement -- Northbound - in pavement 
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At catch basin south of intersection of 91st Avenue and Desert Harbor Drive 

Southbound - overflows top of curb -- Northbound - overflows top of 
curb into Parcel 13 

At entry into Parcel 1 

Southbound - in the pavement -- Northbound - overflows into 
Parcel 13 

During a 10 year storm - Both the southbound and northbound roadways have 
water flowing 6"+ deep at the curb. There is no 
danger of flooding on the developed parcels. 

During a 100 year storm - The southbound roadway runoff will be spread against 
the existing wall along Parcels 2a and 2b with 
overflow into the northbound roadway. 

The northbound roadway will overflow into the lake 
and into Parcels 5, 6b, 12 and 13. The problem will 
be in developed Parcels 5 and 6b where the interior 
streets will be overtaxed (subject of further 
investigation). 

At the southbound roadway at the entry into Parcel 1 
there will be overflow into the entry road and into a 
retention area south of the entry and a second 
retention area south of the cul-de-sac. 

Checking the section north of Hearn Road - 632  cfs 
overflows into ~ a r c e i l 6  (park) and Parcel 2a, where 
runoff will bleed off into the storm drain, after peak 
interception from the street (31 cfs). Approximately 5 
cfs overflows during a 100 year storm into Parcel 1 
retention areas and will discharge back to southbound 
91st Avenue at the emergency entry. Finish floors as 
designed are safe. 

Undeveloped (pregraded) Parcels 6a and 10 can be 
developed with finish floors safe during a 100 year 
storm. 



LAKE STORAGE - FLOOD ROUTING 

DESERT HAREOR 

STAGE - STORAGE CURVE (WITH VERTICAL BORDER ABOVE HARD SHELL) 

STAGE ELEVATION VOLUME OF STORAGE (ft3) 

61.06 -- 
62.16 1,176,120 

62.66 2,352,240 

63.16 3,528,360 

63.23 3,702,600 

61.66 62.16 62.66 63.16 63.23 

STAGE 
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STAGE DISCHARGE CURVE 

(INTO NEW RIVER AND OVERFLOW INTO 91st AVENUE) 

INTENSITIES FOR STORM DURATION (100 YEAR) 

I i 

I 

i 
A 

/4 STAGE DISCHARGE CURD 

J/ I 

/ I  I I / 
T I I 

STAGE ELEVATION 

INTENSITIES FOR STORM DURATION (100 YEAR) 

DURATION (min.) INTENSITY 

10 5.5 

15 4.8 

20 4.2 

30 3.4 

45 2.6 

60 2.1 

90 1.55 

120 1.25 

180 0.9 
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DEVELOPMENT OF ACCUMULATED RUNOFF VS. TlME 

TOTAL A = 182.51 ac. 

MIN. CA I TlME (sec.) ACCUMULATED RUNOFF VOLUME (FT.7 

10 91.3 5.5 600 301,290 

15 91.3 4.8 900 394,416 

20 91.3 4.2 1,200 460,152 

30 91.3 3.4 1,800 558,756 

45 91.3 2.6 2,700 640,926 

60 91.3 2.1 3,600 690,228 

90 91.3 1.55 5,400 764,181 

120 91.3 1.35 7,200 821,700 

180 91.3 0.9 1 0,800 887,436 
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Assume maximum ponding - 63.16 
I 

Outflow 350 cfs 
Average outflow 0.8 x 350 = 280 cfs 
Maximum storage - 300,000 ftU3 at elevation 61.80 

I 
The results of the storage capacity investigation show that there is a substantial volume 
available for additional inflow based on the capacities of the emergency overflow 

I 
structures, even if the overflow at Parcel 4 into the 91st Avenue pavement is eliminated. 

To take advantage of this available volume, Parcel 12 could be regraded to drain into 
I 

the lake and reduce the flow in Desert Harbor Drive and consequently the flow in 91st 
Avenue. This is practically and economically only one case of how to use the excess 
volume of lake retention. 

I 
Summary: The pavement in 91st Avenue as a drainage carrier is already overloaded 

during a 10 year storm. 100 year runoff will create problems on the 
I 

developed parcels at the east (developed Parcels 5 and 6b) and require 
regrading on Parcels 6a, 12 and 13. 1 
The lake retention volume is large enough to accept additional runoff from 
Parcel 12 after necessary regrading to ease the runoff in Desert Harbor 
Drive and 91 st Avenue. 

I 
Emergency lake overflow into the 91st Avenue pavement should be 
eliminated (by regrading) to ease flooding in 91st Avenue. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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As shown in preceding calculations, the lake retention would be capable to handle 
additional inflow, but not via the 91st Avenue pavement as assumed in the report by 
Coe & Van Loo Engineering for Calbrissa. 

System of channels - The channels from Bell Road southerly along Sun City 
towards the culvert in the Greenway Road channel and from 
the Greenway Road channel easterly to New River were 
investigated with the following results: 

by Montgomery Engineering - Q,, = 900 cfs+ 
by Greiner Engineering - Q,, = 1,059 cfs 
FCDMC HEC-1 - Q,, = 4,317 cfs 
by SWMM - Q,, = 1,966 C ~ S  

The City of Peoria is presently preparing a revision of the 
hydrology for the entire area to find out more precise 
answers. 

Checking existing channels: 

Between Bell Road and the concrete box culvert at 91st Avenue and Greenway Road 
(Sections from the design plans) 

Gunite, S = 0.08% 
Flowing Full 
A =  156, P=30 ,  R =  5.20, V =  10.36, Q =1,617cfs 

&-----A 
14' Normal depth 4.70' 

A = 110, P = 35, R = 3.14, V = 7.50, Q = 826 cfs 

Channel along Greenway Road 

48 
& A 1 Gunite, S = 0.08% 

Flowing Full 
A = 238, P = 51, R = 4.66, V = 9.77, Q = 2,325 cfs 

L J 
2v Normal depth 4.71' 

A =  143.6, P = 31, R=4.63, Vc9.73,  Q =1,397cfs 

Culvert at 914 Avenue - Greenway Road 
Triple 1016 concrete box culvert, Maximum headwater = 6.87' 
Capacity the 1,500 cfs (neglect bends) 



Possible Improvements: Channel along Greenway Road 

Possible widening 8' along the north (1 0' at Calbrissa) and 1' freeboard - 
Capacity Q = 2243 cfs. 

Reconstruct concrete box culvert at 91st Avenue and Greenway Road. 
4 -  1016 - Q = 2,000 C ~ S  

5 - 1016 - Q = 2,500 C ~ S  

Widening of the existing channel upstream of the concrete box culvert 
similar to the section along Greenway Road. 

All of the above improvements will be good for a maximum Q of 2,200 cfs. 
If the revision in the hydrology by the City (in progress) shows the runoff 
exceeding this Q, knowing that the 91 st Avenue pavement is not capable 
of intercepting additional runoff without flooding the existing development 
in Desert Harbor, then the only solution will be a system of retention areas - 
upstream. 
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Amendments to: 

REVISED MAY 1990 
PLAZA DEL RIO ON-SITE DRAINAGE REPORT 

BACKGROUND 
I n  May 1990, Amwest Engineering Co. submitted to the City of Peoria revisions to the Plaza 
Del Rio Drainage Report as initially prepared by Ellis-Murphy, Inc. in 1983. This submittal 
proposes that internal storm water runoff can be efficiently managed by means other than 
what is currently established or proposed in the 1990 Drainage Report, and will more 
effectively address the needs of development plans. 

This request for revisions to the drainage report is predicated on several concepts. One, is 
that upon completion of all proposed drainage improvements, large land areas now 
functioning as common retention basins will no longer be necessary. Another, the use of 
cost effective means to convey any runoff not retained on individual parcels under Plaza Del 
Ria  Boulevard to graded channels outletting in the main New River channel. Lastly, the 
introduction of an east-west roadway within the existing 50 foot drainage easement would 
not only serve as a storm water conveyance, but would also enhance parcel development by 
providing a convenient connection between 94th Drive and Plaza Del Rio Blvd. except under 
most severe storms. 

All storm runoff addressed within this report is generated internally as no runoff from 
outside sources is conveyed through the Plaza Del Rio with the exception of the New River 
flood plain through a portion of Parcel 14. Management of storm water runoff will remain 
unchanged from the previous report unless specifically addressed within this current 
submittal. Calculations within this report are based on the Rational Method as presented 
in the  MCFCD HYDROLOGIC DESIGN MANUAL VOL.1. The calculations for design 
discharges were performed utilizing the computer software as provided by the Flood Control 
District and are contained in the appendices, supplemented by hand methods as required. 
Final design calculations and structure sizing will be based on peak flows obtained with this 
method, information from the Amwest report, and the MCFCD HYDRAULICS DESIGN 
MANUAL VOL 11. 



Below is a list of proposed changes to drainage construction from those detailed in the 
Amwest report. Also listed are additional items for drainage construction necessary to effect 
the proposed changes. Following that is a revised schedule for developments and 
improvements and an in-depth narrative on the management of runoff from individual 
parcels. 

REVISIONS TO PROPOSED CONSTRUCTION 
(Refer to Attached Drainage Map) 

*R1 Eliminate construction of common retention area within existing drainage easement. 
As this construction has been completed prior to this report, no further action is 
necessary. 

*R2 Eliminate proposed scupper construction at the drainage easement only. 

*R3 Eliminate lowering of 8" waterline. ** 
Substitute installation of 48" CMP with 38" x 60" RCPA. 
Retain existing 30" CSP. 

*R7 Substitute proposed 8'x 3' box culvert with 6'x 3' box culvert. 

*R10 Modify extension of 30" CMP and redirect discharge into proposed ditch. 

*R11 Reroute and landscape existing ditch. 

*R12 Temporary common retention is existing. Ultimately fill existing retention. 

** Lowering of water line may be necessary as determined at  time o l  construction. 

ADDITIONAL PROPOSED CONSTRUCTION 

*R14 Construct drainage swalelditch. 

*R16 Construct conveyance under roadway. 

*R17 Construct one-way crown roadway and combination retention areatdrainageway on 
roadway's north side in existing drainageway. 

Provide sedimentation basins per NPDES requirements at outfall points into ,existing 
channels. Interim erosion control measures per NPDES during construction should be 
initiated a t  each construction site. 



REVISED 
SCHEDULE FOR DEVELOPMENT AND IMPROVEMENTS 

The  drainage plan for each of the parcels are itemized below: 

Parcel 4: Grade runoff equally, with half discharging to a temporary retention basin 
near the southwest boundary of Parcel 4 and half southeast to the southeast 
boundary of the parcel into a double RCP arch flowing under Plaza Del Rio 
Boulevard. Provide graded drainage ditch on west and southwest boundaries 
of Parcel 8 to convey flow to outlet into existing drainage ditch discharging 
into New River channel. 

Ultimately, runoff to the temporary basin will be conveyed to the new 
drainageway being installed under Parcel 5 improvements. 

Parcel 8: No major changes proposed; will grade to drain overland into existing ditch 
on east boundary or into new south ditch which has been sized to accept 
Parcel 8 runoff. 

Parcels 1, l A ,  2 & 3: No changes proposed to parcels already developed. 

Parcel 5: Grade parcel for runoff to flow south toward existing 50' drainage easement. 
Eliminate common retention basin in existing 50' drainage easement on south 
boundary. Construct one-way crown street within drainage easement to serve 
internal traffic. Landscaped ditch on north boundary of easement would 
receive discharge from one-way crown street and discharge currently being 
directed into the drainage easement from catch basins on 94th Drive. Provide 
a RCP arch aligned with ditch to convey runoff under Plaza Del Rio 
Boulevard. Discharge to an existing ditch to New River outlet through Parcel 
14. Eliminate scuppers previously proposed at PDR Boulevard and drainage 
easement. Substitute for proposed 48" pipe culvert. Conditions to be 
determined at construction may eliminate the need to lower existing waterline. 

Parcel 9: No changes proposed to already developed Freedom Plaza. 

Parcels 14 
& 15: No changes to proposed management of runoff with grading to drain to New 

River. Some localized areas in Parcel 15 will be directed into the proposed 
ditch which replaces the existing ditch. 

Parcel 11: No changes proposed. 

Parcel 6 & 7: No changes proposed to already developed parcels with retention. 

Parcel 12: No change to proposed. To be graded to drain to 94th Drive. 



Parcel 16: No change to already developed parcel with retention. 

Parcel 13: Ultimately eliminating existing "temporary" retention basin on interlor of 
roadway loop. Parcel 13E to be graded to flow to  Plaza Del Rio Boulevard. 
No change to proposed 13D grading to flow to Boulevard. Parcels 13B and 
13F will be graded to flow west, however flow will be intercepted prior to 
reaching 94th Drive by a parallel ditch on the east side of the roadway (north 
side at "loop" section). Parcels 13G, 13H and 131 will be graded to flow south 
to the ditch on the interior of the loop. 

The majority of drainage construction proposed at CP5 (the southern roadway 
loop) by the Arnwest report has not been constructed to date. However, not 
addressed in the Amwest report is the extension of the 30" storm drain to the 
interior of the loop. This storm drain intercepts the flow conveyed by the 
existing 24" sewer under 94th Drive and discharges it south of the roadway. 
A scupper in place on the north side of the loop, which is the low side of the 
superelevated section collects the street flow in the extended storm drain and 
conveys it under the roadway to the south. This existing condition w~ll remain 
in place. 

The remaining drainage construction proposed by Amwest at the south end 
of Plaza Del Rio shall remain essentially the same. The exceptions being that 
the triple scupper centered on Station 32+04 will now be a double scupper 
due to reanalysis of 94th Avenue street flow and the proposed 8'x 3' concrete 
box culvert will be reduced in size to 6'X 3' due to a reduction in contributing 
drainage area. The proposed extension of the 30" CMP along Plaza Del Rio 
Boulevard to a common outlet ditch however will be modified and this flow 
will continue to be discharged into the New River channel via a new swale 
which replaces an existing ditch. 



DRAINAGE ON INDMDUAL PARCELS 

Parcels 4. 5, 7 and 13D 
The previous report had these parcels graded to a retention area within a 50 foot wide 
drainage easement running west to east from 94th Drive to  the Plaza Del Rio Boulevard. 
Within this amendment it is proposed to eliminate the common retention and manage the 
runoff as addressed in individual parcel narratives below. 

Parcel 8 
The manaeement of stormwater runoff generated from within Parcel 8 fcommercial 
developmeit) will remain unchanged from previous reports with the parcel bei& graded to 
drain into the ditch along the east property line. The new ditch along the parcel's south 
boundary shall have adequate capacity should grading considerations of the site cause runoff 
to b e  directed so~~therly into the new ditch. 

Parcels 14 and 15 
No major change is proposed from the prior report which recommends grading these parcels 
to drain into the New River with no retention. Due to site improvements and grading 
considerations, some portions of Parcel 15 may be directed into a new ditch which discharges 
into New River. 

Parcel 4 
A proposed change in the management of storm water runoff originating within Parcel 4 is 
suggested. Parcel 4, at 14.384 acres will be high density residential development. The 
previous report graded the parcel to drain in a southwesterly direction to the boundary with 
Parcel 5. A temporary retention basin now will be constructed at  that location to accept half 
of Parcel 4's runoff. This basin would be removed when Parcel 5 develops and Parcel 5 
graded in a southerly direction to an existing drainageway along the southern boundary of 
Parcel 5. 

The remaining half of Parcel 4 would be graded southeast to Plaza Del Rio Boulevard where 
it is conveyed under the Boulevard via two reinforced concrete pipe arches (19"x 30). The 
discharge would then be ditched to the south, then east along the southern boundary of 
Parcel 8 and outletted into an existing drainage ditch running south from Thunderbird Road 
and discharging into the New River. 

Parcels 1, 2, and 3 
Management of runoff from these parcels will remain unchanged from the previousdrainage 
report revision. 

Parcel 5 
The proposed amendment to the Drainage Report involves the 50' drainage easement 
running west to east along the southern boundary of Parcel 5. This 27 acre parcel is to be 
developed as high-density residential. As stated in the previous drainage report all runoff 
generated within Parcel 5 would have flowed overland to a common retention basin along 
the southern boundary of the parcel. This amendment would involve eliminating the 
majority of retention within the easement. The retention in the eabement would be replaced 
with a one-way crown street section sewing local, internal traffic and a comb~nation 



retentionJdrainageway along the north side. Runoff from Parcel 5 generated by the 100 yr-2 
h r  storm is to be conveyed to the landscaped ditch. Interception of street flow from the 
Plaza Del Rio Boulevard from the north, would be directed into the ditch by flowing into 
the proposed roadway and south to the ditch with the Parcel 5 runoff. 

As with half of the runoff from Parcel 4, the runoff draining east along the one-way crown 
roadway and drainage ditch would be conveyed under the Plaza Del Rio Boulevard through 
a pair of reinforced concrete arch pipes. The runoff would then be channeled through an 
existing drainage ditch as recommended in the 1990 Drainage Report Revision. 

Parcel 13 
T h e  major change on Parcel 13 would be the phasing out of the "temporary" common 
retention area on the interior south loop connecting. 94th Drive and Plaza Del Rio 
Boulevard. The 1990 Drainage Report revision indicated the western 250' of Parcel 13 
(Sub-parcels 13F and 13G) was to drain west into 94th Drive. This amendment seeks to 
intercept this flow with a drainage ditch on the east side of 94th Drive paralleling the street. 
This would eliminate some of the flow between curbs on 94th Drive. The remainder of 
Parcel 13 would be graded for Sub-parcel 13D and 13E to flow into Plaza Del Rio 
Boulevard as proposed in the previous report and Sub-parcels 13C, 13H and 131 being 
graded to drain to the south. The runoff flowing into the Boulevard would be intercepted 
by an  existing 30" CSP storm drain as previously noted and flow to the south. In lieu of 
extending the 30" culvert to redirect the flow at the south as previously proposed, this 
amendment would retain the pattern as is exists, with channel regrading as necessary to 
accommodate calculated flows to the New River outlet. The existing storm sewer system at 
the southern end of 94th Drive will remain in place. Remaining runoff from Parcel 13 would 
b e  conveyed under the roadway 'loop' parallel to and east of the existing storm drain outlet. 
This would be accomplished through a down-sized structure from the 8'x 3' concrete box 
culvert as proposed in the previous report. This down sizing would be made possible by 
retaining the existing storm sewer systems in place without discharging into a common cross- 
street conveyance. The proposed 6' x 3' box would convey the 13H runoff (previously 
collected in the temporary retention area) beneath Plaza Del Rio Boulevard and into a 
proposed lined channel which flows west, then south to intersect the existing Sun City 
Channel which ultimately discharges to the New River. The existing 30" CSP will be 
extended to the new lined channel. 
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Flood Control District of Maricopa County 
Hydrologic Design Manual Rational Method 

I 
Computed by: L. Ruane 

I LOCATION DATA 

I 
Location: Plaza Del Rio 

Date: 12-08-95 

Project Name: Drainage Report Subarea id: Blvd. @ C 5  

Drainage Area Cover: Residential 

DESIGN DATA 

Drainage Area 12.95 acres 

Watercourse Length 2900.0 feet 

Top Elevation 1143.5 feet 

Bottom Elevation 1138.6 feet 

Slope .00169 feet/feet 

Roughness Coefficient (Kb) .04000 

10-Year, 6-Hour Rainfall 2.07 inches 

Hydrological Summary Table 

I . . . . . . . . . . . . . . . . . . . . . . . . . .  
66666666S666660666666668666666~68666666668~6666666666~66~668~di66666~ 
O Parameter 2-Yr O 5-Yr O 10-Yr O 25-Yr O 50-Yr O 100-Yr O 

I Q6666666666666e~6666666666666666666666666666666~666666666666ii66666~~ 
0 n 0 0 0 0 0 0 

Q (cfs) n 9 o 14 o 20 o 29 o 36 o 44 o 
0 n 0 0 0 0 0 -  

I Q6666666S66666~6666666666666666666666S666666666~666666666666d~d66666~ 
0 n 0 0 0 0 0 0 

O C n 0.650 O 0.650 O 0.650 O 0.715 O 0.780 '0.813 O 

I 0 n 0 0 0 0 0 0 

Q6666666666665ae66d5666666~6S~6666dd5~6665~66666566666666~666idi66666~ 
0 n 0 0 0 0 0 0 

I O Tc (min) 46.9 O 39.4 O 35.0 O 31.5 O 29.6 O 28.0 O 
0 n 0 0 0 0 0- 0 

Q66d6666666665a6656~66~66d65d~66666~556B6666d66d666~66~6~d666~~65~~5~ 
0 n 0 0 0 0 0 0 

I O i (in/hr)n 1.1 O 1.7 0 2.3 O 3.1 O 3.6 O 4.2 O 
0 n 0 0 0 0 0 0 

3 6 6 6 d 6 6 6 6 6 6 6 6 ~ 6 6 6 ~ ~ 6 ~ 6 ~ 6 6 ~ 6 6 ~ ~ 5 ~ 6 6 6 6 ~ 6 6 6 ~ S ~ 6 6 6 S 6 d E 6 6 6 6 6 6 ~ d ~ i ~ ~ 6 6 6 6 6 ~  

I 
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Watershed surface Area, Acres 
ng& 3.1 

Aeslstance Coefflclent Kb as a Functlon of Watershed S lz  

C 

. .mMmw ~ W . . Y ~ W , C , A ~ - . ~ ~ @ ~  . . .  m r n m l y ~  
3-2 June 1. 1992 

watershed to the point of design. The time of concentration should beconputed by 
applying the following equation developed by Papadakis and Kazan (1987): 

05 0.52fl31,4.38 Tc=ll.4L Kb (3.2) 

where 

Tc = time of concentration in hours . 
L = length of the longest flow path in miles 

Kb = watershed resistance coefficient (see Figure 3.1, or Table 3.1) 

' S = watercourse slope in feet /de 

i = minfall intensity in inchedhour* 

. . . . *It should be noted that i is the "rainfaU excess intensilf as origidy 
dewlo@ d ow ever, when used in the Rational Equation. rainfall 

rainfall excess intensity provide similar values because of the . . 
. . 

. . . . .  
characteristics of small, urban wateisheds which mult in 

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

loss.   his is because of the d e n t  of imperviousness as- 
. sociat4 ivith wban watersheds and the fad that the time of concentra- . . . . . . tion ii m y  very short. . . 'i. 

. . . 

. . 
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Flood Control District of Maricopa County 
Hydrologic Design Manual Rational Method 

Computed by: ETL Date: 1-16-96 

LOCATION DATA 

Location: PLAZA DEL RIO 

Project Name : HOSPICE Subarea id: PKG. NORT 

Drainage Area Cover: COMM. 

DESIGN DATA 

Drainage Area 1.10 acres 

Watercourse Length 500.0 feet 

Top Elevation 43.0 feet 

Bottom Elevation 40.8 feet 

Slope -00440 feet/feet 

Roughness Coefficient ( K b )  .03294 

10-Year, 6-Hour Rainfall 2.07 inches 

Hydrological Summary Table 
. . . . . . . . . . . . . . . . . . . . . . . . . .  

ij6666~666~6666~66666666666666666666666666866d6d6668dd66666686i66&666~ 
O Parameter U 2-Yr O 5-Yr O 10-Yr 25-Yr O 50-Yr 100-Yr O ~., , , . , , ,  ~ ~ C , , , ~ , ~ C C , - C C . C C . ~ . . . . ~ ~ . ~ . . * . . . . . . - - . - . ~ ~ ~ ~ ~ , . ~ , ~ ,  ~aaaaaaaaaaaaazaaaaaaaaeaaaaaaaaeaaaaaaaaeaaaaaaaaeaaaaaaaaeaaaaaaaaq 
O n r2 'a o o D o 

Q (cfs) I2 3 O 4 O 5 O 7 o 8 O 9 O 
o n o o o o D D 

A- , , . . . - . s - . , .  .., /<,.<..,,~.~~..,~.....,<....-/.,.-.---.~<.,,,,~*~, uaaaaaaaaaaaaazaaaaaaaaeaaaaaaaaeaaaaaaaaeaaaaaaaaeaaaaaaaaeaaaaaaaaq 
0 q 0 0 0 0 0 0 
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o n o o o o O o 
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0 0 0 0 0 0 0 

O i (in/hr)U 3.1 O 4.3 O 5.0 O 6.4 O 7.4 O 8.5 
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Flood Control District of Maricopa County 
Hydrologic Design Manual Rational Method 

Computed by: ETL Date: 1-16-96 

LOCATION DATA 

Location: PLAZA DEL RIO 

Project Name: HOSPICE Subarea id: PKG. NORT 

Drainage Area Cover: COMM. 

DESIGN DATA 

Drainage Area 1.90 acres 

Watercourse Length 760.0 feet 

Top Elevation 43.0 feet 

Bottom Elevation 35.7 feet 

Slope .00961 feet/feet 

Roughness Coefficient (Kb) .03294 

10-Year, 6-Hour Rainfall 2.07 inches 

Hydrological Summary Table 
. . . . . . . . . . . . . . . . . . . . . . . . . .  

06666666666666066666666666666666666666666~6666666666~66666666666~666~ 
Parameter 2-Yr O 5-Yr O 10-Yr O 25-Yr O 50-Yr O 100-Yr O ,..<.-*.,,-.--,. -.-.,,*/<>.,,, * *  <,~<~<.,<..~...~.*,/..,..,<,,,,.,,~. ~aaaaaaaaaaaaazaaaaaaaaeaaaaa6aaeaaaaaaaaeaaaaaaaaeaaaaaaaaeaaaaaaaac 

0 a 0 0 0 0 0 0 

Q (cfs) 5 O 7 O 9 O 12 O 13 O 15 O 
0 n 0 0 0 0 0 0 

G6666666666666z66666666666666666666666666666666666666666666666666666~ 
0 0 0 0 0 0 0 0 

O C 0 0.900 O 0.900 O 0.900 O 0.950 O 0.950 O0.950 O 

0 n 0 0 0 0 0 0 

G6666666666666z666666666666666666666666666666666666666666666i6666666~ 
0 a 0 0 0 0 0 0 
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0 a 0 0 0 0 0 0 
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O i (in/hr)a 3.2 O 4.4 O 5.0 6.5 O 7.5 O 8.6 
0 a 0 0 0 0 0 0 
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I 
Flood Control District of Maricopa County 
Hydrologic Design Manual Rational Method 

I Computed by: ETL Date: 1-16-96 

I LOCATION DATA 

Location: PLAZA DEL RIO 

I. Project Name: HOSPICE Subarea id: PKG. NORT 

Drainage Area Cover: COMM. 

'1 DESIGN DATA 

Drainage Area 3.97 acres 

I 
Watercourse Length 1300.0 feet 

I Top Elevation 43.0 feet 

Bottom Elevation 34.0 feet 

Slope .00692 feet/feet 

Roughness Coefficient (Kb) .03294 

10-Year, 6-Hour Rainfall 2.07 inches 

Hydrological Summary Table 
. . . . . . . . . . . . . . . . . . . . . . . . . .  
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'I 
I 

Trapezoidal Channel Analysis & Design 
Open Channel - Uniform flow 

'I 
I Worksheet Name: PROPOSED SOUTHEAST S 

Comment: PLAZA DEL RIO SOUTHEAST SWALE 100-YEAR 

I Solve For Depth 

Given Input Data: 

Bottom Width . . . . .  4.00 ft 
Left Side Slope.. 3.00:l (H:V) 
Right Side Slope. 3.00:l (H:V) 
Manning's n...... 0.030 
Channel Slope . . . .  0.0031 ft/ft 
Discharge . . . . . . . .  39.00 cfs 

Computed Results: 

Depth ............ 
Velocity . . . . . . . . .  
Flow Area . . . . . . . .  
Flow Top Width ... 
Wetted Perimeter. 
Critical Depth . . .  
Critical Slope . . .  
Froude Number . . . .  

1.60 ft 
2.76 fps 
14.14 sf 
13.63 ft 
14.15 ft 
1.09 ft 
0.0151 ft/ft 
0.48 (flow is Subcritical) 

? Open Channel Flow Module, Version 3.16 (c) 1990 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 











New River Channelization Final Design Report 

Existing Conditions HEC-RAS Analysis 
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100 % Final NRP Plan: Phase 1 Model 1/13/2005 
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100 % F~nal NRP Plan Phase 1 Model 1/13/2005 
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100 % Final NRP Plan: Phase 1 Model 1/13/2005 
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100 % F~nal NRP Plan Phase 1 Model 1/13/2005 
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100 % F~nal NRP Plan Phase 1 Model 1113/2005 
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100 % Final NRP Plan: Phase 1 Model 1/13/2005 
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100 % Final NRP Plan: Phase 1 Model 1/13/2005 
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100 % Final NRP Plan: Phase 1 Model 1/13/2005 
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100 % Final NRP Plan: Phase 1 Model 1/13/2005 
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100 % Final NRP Plan: Phase 1 Model 1/13/2005 
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100 % Final NRP Plan: Phase 1 Model 1/13/2005 
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100 % Final NRP Plan: Phase 1 Model 1/13/2005 
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100 % Final NRP Plan: Final New River Model 1/13/2005 
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100 % Final NRP Plan: Final New River Model 1/13/2005 
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100 % Final NRP Plan: Final New River Model 1/13/2005 
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100 % Final NRP Plan: Final New River Model 1113/2005 
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100 % Final NRP Plan: Final New River Model 1/13/2005 
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100 % Final NRP Plan: Final New River Model 1/13/2005 
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100 % Final NRP Plan: Final New River Model 1113/2005 
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100 % F~nal NRP Plan Final New River Model 1/13/2005 
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100 % Final NRP Plan: Final New River Model 1/13/2005 
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100 % Final NRP Plan: Final New River Model 1/13/2005 
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100 % Final NRP Plan: Final New River Model 1/13/2005 
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100 % Final NRP Plan: Final New River Model 111312005 
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100 % Final NRP Plan: Final New River Model 1/13/2005 
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100 % Final NRP Plan: Final New River Model 1/13/2005 
RS = 347.255 BR Bridge #2 - Rail Road Bridge 
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100 % Final NRP Plan: Final New River Model 1/13/2005 
RS = 347.255 BR Bridge #2 - Rail Road Bridge 
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100 % F~nal NRP Plan F~nal New R~ver Model 1/13/2005 
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100 % Final NRP Plan: Final New River Model 1/13/2005 
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100 % Final NRP Plan: Final New River Model 1/13/2005 
RS = 346.4 UIS of Grand Avenue Bridge 

1140- 

1135- 

C 
0 

1130- 
> 
0, 

E 

1125- 

11 20- 

11 

--~.03 - 

4 4 
5 5 

. 

e 

Bank Sta 

15----r- I 
( - - ,  - ,  

9800 9850 9900 9950 10000 10050 10100 10150 10200 

Station (ft) 



100 % Final NRP Plan: Final New River Model 1/13/2005 
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100 % Final NRP Plan: Final New River Model 111312005 
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100 % Final NRP Plan: Final New River Model 1/13/2005 
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100 % Final NRP Plan: Final New River Model 1/13/2005 
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52 Engineering and Environmental Design, LLC 
8222 South 48 Street 

Suite 135 
Phoenix, Arizona 85044 

Phone: 602.438.2221 
Fax: 602.438.2225 

Memorandum 
To: Scott Vogel, P.E. Date: 10-04-2004 

From: Jeff Ford, P.E. Project Number: FCD 2004C014 

Re: Justification for Gabions cc: 

Urgent OFor Review Please Comment Please Reply Please Recycle 

Discussion: 

This nlemo is to address a 60% comment regarding the suitability of using Gabions for the New River 
Channelization Project. It was noted that according to Table 6.3 (page 6-15) in the FCDMC Hydraulics 
manual - the permissible velocities for Gabion Baskets is 9 fps. 

Calculations have been performed to deteimine if the shear stresses on the gabion baskets during the SPF 
will exceed the allowable. The nlaximum shear stress will be at section 409.50 and will equal 2.67 lblft'. 
This stress has been calculated and is shown in Table 1. The maximum allowable shear stress on these 
gabions on 2:l side slopes is 3.20 lblft2. Calculations are attached to this memorandum. 

The maximtun velocity that the gabions will experience is 14.18 ftls. Manufacturer recommendations for 
the Limit Velocity for l-foot thick gabions with 4-6 inch stone is 21 fds. This project will utilize 4-8 inch 
stone, allowing a significant safety factor. A copy from the manufacturer design manual is included in this 
memo. 

The portion of this project along River Walk Apartments has already been improved with pabion baskets. 
The New River Project will utilize Gabion Mattress's with the same nominal diameter wire to provide a 
consistent level of protection along this reach. 

Gabion baskets similar to the ones proposed for this project have been constructed at Skunk Creek 
upstream of the New River confluence. The Finn1 Design Report Skzmk Creek Channel Iinprovenzenrs was 
obtained and reviewed. The maximi~ln proposed condition average channel velocity experienced by the 
gabions on this reach was approximately 14.6 fps. This occurred at 2 cross sections (7339 and 7340). The 



NEW RIVER 
From Grand Avenue to Skunk Creek Including Paradise Shores 

Table 1 Gabion Justification 

Allowable Shear Stress = 3.20 lblft2 (See Calculations) 



( average velocities encountered were around 8-9 fps. These velocities are similar to tho design velocities 
along the New River from Grand Avenue to Skunk Creek project. 

( Therefore, as Table 6.3 states in the FCDMC Hydraulics n~anual, the 9 fps limit is a guideline only and is 
intended as a conservative number allowing no calculations to be performed. For these reasons, 1 foot 
thick gabion baskets with 4 - 8 inch stone will be sufficient during an SPF event. 

I 



Calculations 
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Excerpts from Manufacturers Recommendations 



stress, rb is less than the critical shear stress, z, . 
The Shields coefficient for gabions is approxi- 
mately 0.10, for rip rap it is reduced to 0.047. 
This means that for any given hydraulic condi- 
tion the average size of the rocks needed in 
gabion mattresses is roughly one third of that 
required for rip rap (Figure 59). 

Determining The Rock Size And Lining 
Thickness 
To match the critical shear stress to the required 
hydraulic shear stress, the appropriate median 
rock size needs to be determined. Once the 

bquiiidr6ck . . s i z ~  has . ... bien deten-iiied, the 
. .. . . ,z,,,s.. ... trlr.i.-. .,f ,. &elLwagc;;? the3 be evdaat~ci. 

Maccaferri recommends that the thickness of the 
lining be 1.5 times larger than the m&mm size 
of the rock used in filling 'the gabion'mattress 
(assuming a variable range of rock size is used). 
For instance, if a 4-8 inch rock size is used, the 
minimum thickness of the basket should not be 

less than 12 inches. 

It is also important to use a rock size that is not 
less than the nominal size of the gabion mesh 
openings. For gabions, it is recommended to use 
a minimum rock size of not less than four inches 
and for Reno mattresses a minimum rock size 
not less than three inches. 

Critical Velocity vs.Limit Velocity 
When further increases in shear stress go beyond 
the critical shear stress (or whenthe water 

.,i;clocity.t;ccoiiics si',pcrci%iidj, rocks?vit?int!e 
, gabionmattress beginto stcmo$ng towards 
Ule downstream end ofthe basket. At this point 
the gabion basket begins to deform until a new 
equilibriuinis reached (Fi,ourrz 61). This defor- 
mation however, does not significantly affect the 
mattresses from providing a similar degree of . 

protection to the bedding material, as long as the 
deformation does not reduce the lining thickness 

I v a t ~ a s  > naie to be inlenosd as p~reiy no:ca::,e and appr~x~mateo. . - - .- . . - - - - -. . - 
Table J - The required liolr!g thicknesses and median sione size reqvired for ~arious crirical water veiocities 
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Table 3.3 Proposed Conditions fOO-Year Hydraulics 

I Sirnons, Li & Associates, h c  
Wai" Rewurcc~ 61 C#r?l Eng~nrenns Conrulunir 
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, Table 3.3 Proposed Conditions 100-Year Hydraulics (continued] I 

/ I 

Li & Associate.:. Inc 
%‘NU ~ c m r r c u  6 c .. ~ n 8  nccnrg C J N L U ~ S  - I 
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fable 3.3 Proposed Conditions 100-Year ~ ~ d r a u l i c s  (continued) 
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, , Table 3.3 Proposed Conditions 100-Year Hydraulics (continued) 
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092104 New River Plan: 90% Design 10/1/2004 
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092104 New River Plan: 90% Design 101112004 
RS = 446.87 
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092104 New River Plan: 90% Design 10/1/2004 
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092104 New River Plan: 90% Design 10/1/2004 
RS = 435.37 wall needed for east side (along the park entrance road) 
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092104 New River Plan: 90% Design 10/1/2004 
RS = 429.37 wall needed for east bank (along the park entrance road) 
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092104 New River Plan: 90% Design 1011/2004 
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092104 New River Plan: 90% Design 10/112004 
RS = 41 8.97 wall required for east bank (along park entrance road) 
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092104 New River Plan: 90% Design 101112004 
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092104 New River Plan: 90% Design I01112004 
RS = 410.54 U1S of Thunderbird Bridge 

I 

1165- I - ,035 +;33 ,035 ----+-- ,045 ---( 
4 
5 

1160- 

z 
C 
0 
1 1150- 
? m 
E 

I I . , -7, , , ,--- 8 7-! 

9700 9800 9900 10000 10100 10200 

Station (ft) 



092104 New River Plan: 90% Design 10/1/2004 
RS = 410.02 BR Bridge #3 - Thunderbird Road Br. 
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092104 New River Plan: 90% Design 1011/2004 
RS = 410.02 BR Bridge #3 - Thunderbird Road Br. 
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092104 New River Plan: 90% Design 10/1/2004 
RS = 409.5 DIS of Thunderbird Bridge 
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092104 New River Plan: 90% Design 101112004 
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092104 New River Plan: 90% Design 10/112004 
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Stable Slope Analysis 
New River Grand Avenue to New River Shores 
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New River Channel - Grand Ave. to Skunk Creek 

1 MAINTENANCE PLAN GUIDELINES - 12/14/04 

I This memorandum is intended to outline the long-term procedures and maintenance required to 
ensure that the engineering design criteria used for the New River Flood Control project will reflect 
actual conditions within the channel. Among other things, the ability of the channel to convey flow is 

I dependent upon the amount of vegetation within the channel. It is the maintenance of the vegetation 
within New River from the top of bank to top of bank that is addressed in this memorandum. This 
memorandum addresses the reach of New River fiom the Drop Structure just downstream of the 

I Skunk Creek and New River confluence to the Grand Avenue railroad right-of-way. For design 
purposes, the channel was divided into the following three vegetation zones. These zones are 
delineated in the attached figures (Maintenance Plan A, B, C, & D). Also, the attached Maintenance 

I Photos shall be used as a guide for maintaining the appropriate size and density of the vegetation. 

Overstory Zone 

I This zone includes areas that are designated to allow trees and large shrubs to mature. Acceptable 
species in this zone shall consist of any native Sonoran Desert riparian plant material deemed 
acceptable by the Vegetation Evaluation Committee including, but not limited to, native mesquite, 

I arrowweed, seepwillow, and desert broom. Any natural reseeding of this plant material within the 
areas designated in the attached exhibits shall be deemed acceptable. Any natural reseeding of this 
plant material outside of the areas designated in the attached exhibits shall be evaluated by the 

I Vegetation Evaluation Committee as to whether or not that species will conflict with the conveyance 
concepts or ecological concepts that have been established in the original design. Any existing, 
exotic, andlor invasive species (such as saltcedar) within the Overstory Vegetation Zone shall be 

I evaluated by the Vegetation Evaluation Committee as to whether or not that species will conflict with 
the conveyance needs or ecological concepts that have been established in the original design. 

I Grassland Vegetation Zone 
This zone includes vegetation that averages at three feet in height and width and does not exceed six 

I 
feet in height and width. The species in these areas shall consist of native Sonoran Desert plants 
unless the Vegetation Evaluation Committee declares it acceptable to allow certain species to grow. 

I 
Low Flow Zone 
This zone includes areas that contain only river cobbles. There will be no vegetation in these areas. Any 
emergence of vegetation shall be removed unless the Vegetation Evaluation Committee declares it 

I 
acceptable to allow certain species to grow. 

General Notes 

I 
All landscape areas within the channel shall be evaluated at a minimum of once every year by the 
Vegetation Evaluation Committee to determine if the overall conveyance needs or ecological 
concepts are being threatened or need enhancement. The City of Peoria (Burton Charron) and the 

I 
Flood Control District of Maricopa County (Scott Vogel) shall be included as members of the 
Vegetation Evaluation Committee. 

I 
I 
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2 CONSTRUCT RAMP 0 FOR DETAIL SEE SHEET D8 
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~ . .  : i  : I 
, : .  

@ FOR SEE DRAWING BANK PROTECTION NO C3 PROFILE 

FOR GRADING AND TRAILS SEE 

FOR LANDSCAPE PLAN SEE 

PROJECT NUMBER 
(PROJECT LIMITS) 

-__-------- 
- -  

,, - . 
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@ ADJUST MANHOLE FRAME MID COVER 1 EA 

INSTALL HEADWALL PER 
MAG DET 501- 1, 'U' TYPE 
CONSTRUCT HANDRAIL PER 
DETAIL 03 

@ RIP RAP PER DRAWING SDZ 

FOR GRADING AN0 TRAILS SEE 

FOR UWDSCAPE PUW SEE 

PROJECT NUMB 









REMOVE AND REPLACE R I P W  

@ CONSTRUCT PIPE HEADWALL 
AND EROSION PROTECTION 
PER DETAIL 7 SHEET D2 

ADJUST MANHOLE FRAME 
AND COVER TO GRADE 

FOR PROFIE 

@ CONSTRUCT HANDRAIL PER 
D E T M  Z SHEET D3 

@ RIP RAP PER DRAWING Sdf AND DfO 452 CY 

@ FOR SEE DFXWING BANK PROTECTION NO. C9 
PROFILE 

FOR DRAWING GRADING NO C28 AND TRAILS SEE 

FOR LANDSCAPE PLAN SEE 

ION PLAN SEE 
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... \j2cad\sheets\wrbpln-005 dgn 1/25/2005 11 11.03 AM 





RESTRICTED AREA 

@ FOR BANK PROTECTION PROFILE 
SEE DFAWING NO. C f f  

Q FOR LANDSCAPE PLAN SEE 
DRAWING NO. LS8 

FOR IRRlGATlON PLAN SEE 
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FOR GRADING AND TRAILS SEE 

FOR UWDSCAPE PUW SEE 





REMOVE 

REMOVE EXISTING HEADWALL Z E A  

REMOVE EXISTING RIP FSP N.P.I. 

~ - ~ p ~ ~  ~ . 
REMOVE EXISTING PIPE 105 IF 

REMOVE EXISTING CATCH BASIN N.P.I. 

CONSTRUCT 

CONSTRUCT W O N  BANK PROTECTION @ STA 167+95.20 TO STA 1781f6.10 AND 
STA 567+73.47 TO STA 577t53.80 4944 CY 

@ CONSTRUCT CONCRETE HEADWALL 7 EA 
AND EROSION PROTECTION 
SEE DETAIL SHEET D2 

CONSTRUCT 36" PIPE SEE DETAIL 5 81 LF 

@ CONSTRUCT HANDRAIL PER 28 LF 
DETflL ?,DRAWING D3 

CONSTRUCT HEADWALL PER 7 EA 

@ FOR BANK PROTECTION PROFILE 
SEE DRAWING NO. C17 

FOR GRADlNG AND TRNLS SEE @ DRAWING NO. C32 

FOR IRRIGATION PLEN SEE 

1 1 
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REMOVE 
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,/ I 
CONSTRUCT 

STA 577+5380 TO STA 587+45 72 6321 CY 

CONSTRUCT 
FOR DETAIL 

RMdP 
SEE SHEET 08 

Q FOR BANK PROTECTION PROFILE 
SEE DRAWING NO Cf9 

Q . FOR DRAWING GRADING NO. C33 AND T M L S  SEE 

FOR LANDSCAPE PLIW SEE @ DRAWING NO LS72 

Q FOR IRRIGATION PLAN SEE 
DRAWING NO IR13 

BLUE STPKE 
Scae rn Fee( 

I I I 
NO1 RMSlOW I B Y 1  DAiE 

FLOOD CONTROL DISTRIIX 
OF MARICOPA COUNTY 

ENGINEERING DrYUlON 

NEW RIVER - GRAND AVENUETO SKUNK CREEK 
1 PROJECT NUMBER 1 





REMOVE EXISTING CONCRETE 
HEAMY4LL 

REMOVE CONCRETE APRON 

CONSTRUCT GABION BANK PROTECT10 

DRAWING SD2 FOR PROFILE 

AND EROSION PROTECTION 
SEE DmWING DZ 

@ EQUESTRIAN RAMP PER SHEET D8 

@ FOR BANK PROTECTION PROFILE 
SEE DRAWING NO. C21 

FOR IRRIGATION PLAN SEE 





CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable John C. Keegan 
Mayor, City of Peoria 
City of Peoria Municipal Complex 
8401 West Monroe Street 
Peoria, AZ 85345 

Emergency Management Agency 
Washington, D.C. 20472 

MAR 0 9 2007 

IN REPLY REFER TO: 
Case No.: 07-09-0452P 
Follows Conditional 

Case No.: 05-09-1046R 
Community Name: City of Peoria, AZ 
Community No.: 040050 
Effective Date of 
This Revision: 

MAR 0 9 2007 

Dear Mayor Keegan: 

The Flood Insurance Study Report and Flood Insurance Rate Map for your community have been revised by this 
Letter of Map Revision (LOMR). Please use the enclosed annotated map panel(s) revised by this LOMR for 
floodplain management purposes and for all flood insurance policies and renewals issued in your community. 

Additional documents are enclosed which provide information regarding this LOMR. Please see the List of 
Enclosures below to determine which documents are included. Other attachments specific to this request may be 
included as referenced in the Determination Document. If you have any questions regarding floodplain management 
regulations for your community or the National Flood Insurance Program (NFIP) in general, please contact the 
Consultation Coordination Officer for your community. If you have any technical questions regarding this LOMR, 
please contact the Director, Federal Insurance and Mitigation Division of the Department of Homeland Security's 
Federal Emergency Management Agency (FEMA) in Oakland, California, at (5 10) 627-7175, or the FEMA Map 
Assistance Center, toll free, at 1-877-336-2627 (1-877-FEMA MAP). Additional information about the NFIP is 
available on our website at http:Nwww.fema.gov/nfip. 

Sincerely, 

Max H. Yuan, P.E., Project Engineer 
Engineering Management Section 
Mitigation Division 

List of Enclosures: 

Letter of Map Revision Determination Document 
Annotated Flood Insurance Rate Map 
Annotated Flood Insurance Study Report 

cc: Mr. David A. Moody, P.E. 
City Engineer 
Department of Public Works 
City of Peoria 

For: William R. Blanton Jr., CFM, Chief 
Engineering Management Section 
Mitigation Division 

Mr. Brian Cosson, CFM 
NFIP Coordinator 
Office of Dam Safety and Flood Mitigation 
Arizona Department of Water Resources 

Ms. Catherine W. Regester, P.E., CFM 
Senior Engineer 
Flood Control District of Maricopa County 

Mr. John Holmes, CFM 
Hydrologist 
Flood Control District of Maricopa County 
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Follows Conditional Case No.: 05-09-1046R 
.,',"̂""%, 

. t + b ~ . p i $ ,  
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Federal Emergency Management Agency 

".C 
Washington, D.C. 20472 

.%AND -..-*P# S$c9: 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT 

COMMUNITY AND REVISION INFORMATION 

FIRM - Fiood Insurance Rate Map; " FBFM - Fiood Boundary and Fioodway Map: "' FHBM - Flood Hazard Boundary Map 

FLOODING SOURCE(S) B REVISED REACH(ES) 

New River - from approximately 1,150 feet upstream of Grand Avenue to approximately 5,200 feet upstream of Thunderbird Road 

SUMMARY OF REVISIONS 
Flooding Source Effective Floodlng Revised Flooding Increases Decreases 
New River Zone AE Zone AE NONE YES 

BFEs BFEs NONE YES 
Floodway Floodway NONE YES 

' BFEs - Base Fiood Elevations 

DETERMINATION 
This document provides the determination from the Department of Homeland Security's Federal Emergency Management Agency (FEMA) 
regarding a request for a Letter of Map Revision (LOMR) for the atea described above. Using the information submitted, we have determined that 
a revision to the flood hazards depicted in the Fiood Insurance Study (FIS) report andlor National Flood Insurance Program (NFIP) map is 
warranted. This document revises the effective NFlP map, as indicated in the attached documentation. Please use the enclosed annotated map 
panels revised by this LOMR for floodplain management purposes and for all flood insurance policies and renewals in your community. 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have 
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 
LOMR Depot. 3601 Eisenhower Avenue, Alexandria. VA 22304. Additional Information about the NFlP is available on our website at http:/lwww.fema.govlnfip. 

& ,* 'i&.s.%- 

Max H. Yuan, P.E.. Project Engineer 
Engineering Management Section 
Mitigation Division 109770 10.3.1.07090452 102-D-A 

PROJECT DESCRIPTION 

CHANNELIZATION 

COMMUNITY 

BASIS OF REQUEST 

FLOODWAY 
HYDRAULIC ANALYSIS 
NEW TOPOGRAPHIC DATA 

City o f  Peoria 
Maricopa County 

Arizona 

- 
COMMUNIN NO.: 040050 

New River Channel - Grand Avenue to Skunk Creek APPROXIMATE LATITUDE B LONGITUDE: 33.600, -112.258 
SOURCE: USGS QUADRANGLE DATUM: NAD 27 

ANNOTATED STUDY ENCLOSURES 

DATE OF EFFECTIVE FLOOD INSURANCE STUDY: September 30,2005 
PROFiLE(S): 239P AND 240P 
FLOODWAY DATA TABLE 5 

D ANNOTATED MAPPING ENCLOSURES 

TYPE: FIRM' NO.: 04013C1610 J DATE: September 30,2005 
TYPE: FIRM' NO.: 04013C1630 H DATE: September 30,2005 

Enclosures reflect changes to flooding sources affected by this revision. 



Federal Emergency Management Agency 
Washmgton, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION 

APPLICABLE NFIP REGULATIONSICOMMUNITY OBLIGATION 

We have made this determination pursuant to Section 206 of the Flood Disaster Protection Act of 1973 @.L. 93-234) and in accordance 
with the National Flood Insurance Act of 1968, as amended (Title XI11 of the Housing and Urban Development Act of 1968, P.L. 90-448) 
42 U.S.C. 4001-4128, and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 1968, as amended, 
communities participating in the NFIP are required to adopt and enforce floodplain management regulations that meet or exceed NFIP 
criteria. These criteria, including adoption of the FIS report and FIRM, and the modifications made by this LOMR, are the minimum 
requirements for continued NFIP participation and do not supersede more stringent State or local requirements to which the regulations 
apply. 

We provide the floodway designation to your community as a tool to regulate floodplain development. Therefore, the floodway revision 
we have described in this letter, while acceptable to us, must also be acceptable to your community and adopted by appropriate 
community action, as specified in Paragraph 60.3(d) of the NFIP regulations. 

I NFIP regulations Subparagraph 60.3(b)(7) requires communities to ensure that the flood-carrying capacity within the altered or relocated ( 
portion of any watercbursd is-maintained. This provision is incorporated into your community's existing floodplain management 
ordinances; therefore, responsibility for maintenance of the altered or relocated watercourse, including any related appurtenances such as I 
bridges, culverts, and other drainage structures, rests with your community. We may request that your community submit a description 
and schedule of maintenance activities necessary to ensure this requirement. 

COMMUNITY REMINDERS 

We based this determination on the l-percent-annual-chance flood discharges computed in the FIS for your community without 
consider~ng subsequent changes in watershed characteristics that could increase flood discharges. Futnre developmeilt of projects 
upstream could cause increased flood discharges, which could cause increased flood hazards. A comprehensive restudy of your 
community's flood hazards would consider the cumulat~ve effects of development on flood discharges subsequent to the publication of 
the FIS report for your community and could, therefore, establish greater flood hazards in this area. 

Your commnnity must regulate all proposed floodplain development and ensure that permits required by Federal and/or State law have 
been obtained. State or community officials, based on knowledge of local conditions and in the interestof safety, may set higher 
standards for constmction or may limit development in floodplain areas. If your State or community has adopted more restrictive or 
comprehensive floodplain management criteria, those criteria take precedence over the minimum NFIP requirements. 

We will not print and distribute this LOMR to primary users, such as local insurance agents or mortgage lenders; instead, the community 
will serve as a repository for the new data. We encourage you to disseminate the information in this LOMR by preparing a news release 
for publication in your community's newspaper that describes the revision and explains how your community will provide the data and 
help interpret the NFIP maps. In that way, interested persons, such as property owners, insurance agents, and mortgage lenders, can 
benefit from the information. 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have 
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 
LOMR Depot, 3601 Eisenhower Avenue. Alexandria, VA 22304. Addilional information about the NFlP is available on our website at http:llw.fema.govlnfip. 

Max H. Yuan, P.E., Project Engineer 
Engineering Management Section 
Mitigation Division 109770 10.3.1.07090452 102-D-A 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

We have designated a Consultation Coordination Officer (CCO) to asslst your community. The CCO w~ll  be the primary liaison between 
your community and FEMA. For informailon regarding your CCO, please contact: 

Ms. Sally M, Ziolkowski 
Director, Federal Insurance and Mitigation Division 
Federal Emergency Management Agency, Region IX 

11 1 1 Broadway Street, Suite 1200 
Oakland, CA 94607-4052 

(510) 627-7175 

STATUS OF THE COMMUNITY NFIP MAPS 

We will not physically revise and republish the FIRM and FIS report for your community to reflect the modifications made by this 
LOMR at this time. When changes to the previously cited FIRM panel(s) and FIS report warrant physical revislon and republication tn 
the future, we will incorporate the modifications made by this LOMR at that tlme. 

I 

I Th s oetermlnal on 6 basco on the flood oata presenlly ava:laole. The enclosed aoc.mcn1s pro" de nod~t onal .nformaeon regard ng thls delenn naton if you have 
any q-eaions aoout th s doc-ment, please contact Lne FEMA Map Assisrance Cenler lo1 free a1 1-877-336-2627 (1-877-FEMA MAP) or by teller aodressed to me 
LOMR Depot 3601 Etsenhoner AvenLe. Atexanar a. VA 22304 Addlonal nformal on a b o ~ l  (he hFtP is availaoe an our websnte a1 hllp l s w  fema govlnfp. 

Max ti. Yuan, P.E., Project Engineer 
Engineering Management Section 
Mitigation Division 
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LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

PUBLIC NOTIFICATION OF REVISION 

PUBLIC NOTIFICATION 

BFE (FEET NGVD 29) 
FLOODING SOURCE LOCATION OF REFERENCED ELEVATION MAP PANEL 

REVISED 
NUMBER(S) 

EFFECTIVE 

New River approximately 1,150 feet upstream of Grand Avenue 1,137 1,134 04013C1610 J 

approximately 4,420 feet upstream of Thunderbird 1,170 1,169 04013C1630H 
Road 

Within 90 days of the second publication in the local newspaper, any interested party may request that we reconsider this determination. 
Any request for reconsideration must be based on scientific or technical data. This revision is effective as of the date of this letter. 
However, until the 90-day period has elapsed, the revised BFEs presented in this LOMR may be changed. 

A notice of changes will be published in the Federal Register. This information also will be published in your local newspaper on or 
about the dates listed below. 

LOCAL NEWSPAPER Name: Arizona Business Gazette 
Dates: 03/29/2007 0410512007 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have 
any questins about this document, please contact the FEMA Map Assistance Center toil lree at 1-877-336-2827 (1-877-FEMA MAP) or by lener addressed to the 
LOMR Depot, 3601 Eisenhower Avenue. Alexandria. VA 22304. Additional Information about the NFlP is available on our website at hnp:liwww.fema.govlnfip. 

,&& ? C/ieu.- 

Max H. Yuan, P.E., Project Engineer 
Engineering Management Section 
Miligation Division 109770 10.3.1.07090452 102-D-A 



CHANGES ARE MADE IN DETERMINATIONS OF BASE FLOOD ELEVATIONS FOR THE CITY 
OF PEORIA, ARIZONA UNDER THE NATIONAL FLOOD INSURANCE PROGRAM 

On September 30, 2005, the Department of Homeland Security's Federal Emergency Management 
Agency identified Special Flood Hazard Areas (SFHAs) in the City of Peoria, Arizona, through issuance 
of a Flood Insurance Rate Map (FIRM). The Mitigation Division has determined that modification of the 
elevations of the flood having a I-percent chance of being equaled or exceeded in any given year (base 
flood) for certain locations in this community is appropriate. The modified Base Flood Elevations (BFEs) 
revise the FIRM for the community. 

The changes are being made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public 
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended 
(TitleXIII of the Housing and Urban Development Act of 1968, Public ~ a $  90-448), 42 U.S.C. 
4001-4128, and 44 CFR Part 65. 

A hydraulic analysis was performed to incorporate new topographic data and channelization for New 
River from approximately 1,150 feet upstream of Grand Avenue to approximately 5,200 feet upstream of 
Thunderbird Road and has resulted in a revised delineation of the regulatory floodway, a decrease in 
SFHA width, and decreased BEES for New River. The aforementioned channelized portion of New River 
contains the base flood. The table below indicates existing and modified BFEs for selected locations 
along the affected lengths of the flooding source(s) cited above. 

Existing BFE Modified BEE 
Location (feet)* (feet)* 

Approximately 1,150 feet upstream of Grand Avenue 1,137 1,134 
Approximately 4,700 feet upstream of Thunderbird Road 1,170 1,169 

*National Geodetic Vertical Datum, rounded to nearest whole foot 

Under the above-mentioned Acts of 1968 and 1973, the Mitigation Division must develop criteria for 
floodplain management. To participate in the National Flood Insurance Program (NFIP), the community 
must use the modified BFEs to administer the floodplain management measures of the NEIP. These 
modified BFEs will also be used to calculate the appropriate flood insurance premium rates for new 
buildings and their contents and for the second layer of insurance on existing buildings and contents. 

Upon the second publication of notice of these changes in this newspaper, any person has 90 days in 
which he or she can request, through the Chief Executive Officer of the community, that the Mitigation 
Division reconsider the determination. Any request for reconsideration must be based on knowledge of 
changed conditions or new scientific or technical data. All interested parties are on notice that until the 
90-day period elapses, the Mitigation Division's determination to modify the BFEs may itself be changed. 

Any person having knowledge or wishing to comment on these changes should immediately notify: 

The Honorable John C. Keegan 
Mayor, City of Peoria 

City of Peoria Municipal Complex 
8401 West Monroe Street 

Peoria, AZ 85345 
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BASE FLOOD 
WATER SURFACE ELFVATION FLOODING SOURCE FLOODWAY 

moss SBcTZam 

New Rtver 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 

L-CJ~ 

CK 
CL 
CM 

1 7 

MCRQLSE 

0.0 
0.0 
0.0 
0.0 
0 0 
0 0 
0.0 
0 0 
0.0 
0 0 
0.0 
0.0 
0.0 
0.0 
0.0 

W I n l  lm) 

1,204 
979 

1,023 
920 
901 
896 
904 
878 
743 
469 
397 

415 
495 
488 

1,031.1 
1,032.9 
1,034.3 
1,035.1 
1,036.1 
1,038.1 
1,038.6 
1,040.1 
1,040.5 
1,043.0 
1,044.9 

1,136.5 
1,138.6 
1,139 1 

DISTAWC* 

0.29 
0.43 
0.56 
0.64 
0.72 
0.87 
0.90 
1.06 
1.12 
1.27 
1.40 

6.91 
7 01 
7.07 

s r 
rn 
u1 

WITHOUT FLCODWAY 

SGCTIrn aRFA 

7,061 
5,935 
6,287 
5,599 
5,590 
5,431 
5,047 
6,304 
4,924 
4,106 
4,319 

3,792 
5,091 
5,204 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

WITH WODRIAY - VBU)CITY 
1- 
SECOND1 

5.5 
6.6 
6 2 
7.0 
7.0 
7.2 
7.7 
6.5 
8.3 
10.0 
9.5 

10.8 
8.1 
7.9 

FLOODWAY DATA 

NEW RIVER 

FEET 

1,031 .I 
1,032.9 
1,034.3 
1,035.1 
1,036 1 
1,038 1 
1,038.6 
1,040.1 
1,040.5 
1,043 0 
1,044.9 

1,136.5 
1,138.6 
1,139.1 

IN-1 

1,031.1 
1,032 9 
1,034 3 
1,035.1 
1,036.1 
1,038.1 
1,038.6 
1,040.1 
1,040.5 
1,043.0 
1,044.9 

1,136.5 
1,138.6 
1,139 1 
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