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Executive Summary

The conceptual design developed for the Durango Regional Conveyance Channel (DRCC)
overlooked several constraints that needed to be mitigated prior to the Final Design. The
constraining items included the following:

e Vertical alignment of 89" Avenue

e Detention/Retention Basin required east of 89" Avenue (with 5 ac “dry” per City)
e Vertical alignment of the 91° Avenue sanitary sewer

e Limited channel capacity downstream of 91%' Avenue

e Limited culvert capacity downstream of 91% Avenue

e \Vertical alignment of 92" Avenue

e Storm water siphon at 103 Avenue

e City of Phoenix roadway overtopping criteria

In order to mitigate these items, the DRCC conceptual design needed to be revised. The
FCDMC performed a VA Study to develop design recommendations for the project. The J2
design team evaluated the VA recommendations and developed a preferred alternative. The
preferred alternative is presented in the Final Pre-Design Report. The most significant change
to the DRCC design was the addition of a detention/retention basin between 87" Avenue and
89" Avenue. The basin may be designed as either an offline basin or an online basin. The final
configuration will be determined following the 30% submittal. The 30% submittal will reflect the
offline basin configuration. This basin significantly reduces the peak discharge from 89"
Avenue to 99" Avenue so that the existing north channel through this reach has the hydraulic
capacity to pass the reduced peak discharge. Addendum No.1 provides an overview of the
project and a discussion of the VA recommendations. The Final Pre-Design Report documents
the engineering analyses conducted to date for the project. It is anticipated that the analyses
will be modified during the final design process to optimize the design. A landscape site
analysis is included in the report. A steady state and unsteady state HEC-RAS model is
provided in the report. The unsteady state model was run from 75" Avenue to 103™ Avenue.
The model verifies that the conceptual design will function for the 100-yer design event. The
unsteady state model will be refined based on the final channel and basin geometries.

The Final Pre-Design Report defines a conceptual design that may be carried forward into final
design. The preferred alternative will serve as the baseline condition for the final design.




Durango Regional Conveyance Channel
75" Avenue to 107" Avenue
Pre-Design Report
Addendum No. 1

1.0 Introduction

The Draft Pre-Design Report (PDR) was based on conceptual designs developed as part of the
Durango Regional Conveyance Channel Candidate Assessment Report (CAR) developed by
Aspen Engineering and the Addendum to the Durango Regional Conveyance Channel
Candidate Assessment Report (ACAR) developed by Prestige Engineering, LLC. The goal of
the project was to “connect” the previously constructed private development drainage facilities
to form a regional conveyance channel. The regional conveyance channel originates at 75"
Avenue and extends west to 107" Avenue. The detention/retention basin (originally located at
95" Avenue) was relocated to the northeast corner of 107" Avenue and Elwood Street. The
preliminary regional drainage channel alignment minimized the need for additional right-of-way
(locate the channel along the northern portion of the corridor).

During J2 Engineering & Environmental Design’s (J2) Pre-Design work effort several design
constraints and/or issues were identified. First, the vertical alignment of 89" Avenue and the
vertical alignment of the 91 Avenue sanitary sewer severely restricted the hydraulic capacity of
the regional channel (the 89" Avenue culvert is limited to a height of 1.5 feet). Second, the
channel capacity between 91°' Avenue and 95" Avenue was not adequate to convey the 100-
year peak discharge. Third, an additional retention/detention basin is required at 89" Avenue.
Fourth, construction of a large storm water siphon (at 103 Avenue) would have significant
operation and maintenance concerns. Therefore, the regional channel was shifted to the south
from 103° Avenue to 107" Avenue. Fifth, the reservoir routing operation of the
retention/detention basin was modified to accommodate the channel revisions.

The Flood Control District of Maricopa County (FCDMC) conducted a Value Analysis Workshop
(VA) to provide recommendations for value enhancement of the project. They reviewed/refined
the project assumptions and design constraints in order to optimize the design. In addition,
team members provided recommendations on possible solutions to mitigate the design
constraints. A VA report was prepared that documented the recommendations discussed. The
J2 design team reviewed the VA recommendations and developed a preferred design
alternative for the project. The purpose of this Addendum is to document the VA
recommendations and present the preferred design alternative to FCDMC staff. It is anticipated
that the Final Design will be based on the preferred design discussed in the Addendum.




2.0 Design Alternatives

The VA Team developed several design alternatives for J2 to evaluate for the regional
conveyance channel. J2 staff members evaluated the merits of each design alternative and
developed a preferred design alternative. A brief description of each alternative (along with pros
and cons) is provided in the following paragraphs. The recommendations included the
following:

Recommendation No. 1: Divert flow south along 83 Avenue. Begin new channel west of
83™ Avenue.

The Tuscano development constructed a large portion of the infrastructure (streets, utilities,
earth channel, etc.) from 75" Avenue to 83 Avenue. An earth lined channel was constructed
from 75" Avenue to 83™ Avenue along the Elwood Street alignment. Another channel was
constructed along the east side of 83 Avenue from the Elwood Street alignment to Broadway
Road. A small earth berm separates the two channels. The drainage report for Tuscano shows
storm water runoff being conveyed in these channels to the northeast corner of Broadway Road
and 83 Avenue. The southern discharge concept is not in conformance with the Durango
Regional Conveyance Channel. The future SR-801 freeway will be located approximately "2
mile south of Broadway Road at 83 Avenue. The VA team requested that J2 consider routing
storm water runoff east of 83 Avenue to the south. The Durango Regional Conveyance
Channel would start west of 83 Avenue. The reduced peak discharge could flow through the
constrained channel segments.

Pros

Cost effective way to reduce flows in the regional channel west of 83™ Avenue.

Utilizes previously constructed earthen channel.

Cons

Diverts flow to a location without an outlet (could adversely impact adjacent properties).
SR-801 is not funded at the current time.

Concept differs from the FCDMC regional plan.

Possible utility conflicts in Broadway Road

Summary: It appears that this option may be viable. Since the SR-801 is not funded at the
current time it was abandoned.

Recommendation No. 2: Re-grade the channel east of 83 Avenue into a
detention/retention basin. Begin a new channel west of 83 Avenue.

The City of Phoenix Park Department owns a parcel of land within the corridor (immediately
east of 83 Avenue). The VA Team requested that J2 determine the feasibility of widening the
channel within the City property (online detention basin) to reduce the peak discharge west of
83 Avenue. The proposed channel widening did not significantly reduce the peak discharge
west of 83" Avenue.

Pros




Reduced peak discharge downstream of 83™ Avenue

Cons

Required purchase of additional City property.

Did not significantly reduce the peak discharge west of 83" Avenue.
Long term maintenance of shallow online detention basin.

Summary: This basin location was not in the optimum location. This alternative was
abandoned.

Recommendation No. 3: Maintain the existing landscaped areas as retention/detention
basins and construct a new conveyance channel on undeveloped land (acquire
additional right-of-way/easements).

The City of Phoenix required developments to designate drainage easements within the future
Durango Channel alignment. These developments constructed channels and retention basins
in the drainage easement. Several of the developments installed significant irrigation and
landscaping within the easement. The conceptual design was to connect the existing drainage
facilities to form a regional conveyance channel. However, the individual designs did not
integrate well into a regional facility. When the original concept was developed the project
corridor was undergoing rapid development (i.e., land prices were escalating rapidly).
Therefore, it was feasible to construct the regional channel within designated drainage
easements. Following the economic downturn, the price of land fell significantly. It appears to
be more feasible to purchase drainage easements from agricultural property owners than to
modify the existing drainage facilities. The cost of re-grading, plant salvage and/or replacement,
irrigation replacement, turf replacement, etc. and the impact to existing homeowners was
greater than the cost of acquiring new drainage easements.

Specifically, additional right-of-way/easements were required in the area from 79" Avenue to
91% Avenue (a retention/detention basin is required in the City of Phoenix property between 87"
Avenue and 89" Avenue). The proposed retention/detention basin will allow the existing
channel to be utilized in the area from 91 Avenue to 103 Avenue. The hydraulic capacity of
the existing culverts will need to be expanded to match the hydraulic capacity of the channel.

Team members developed preliminary cost estimates for the two alternatives (north channel
with improved culvert capacity and dual channels) for the 91%' Avenue to 99" Avenue segment.
It was determined that the north channel option was the most cost effective design. A copy of
the cost estimate is included in the Addendum.

This recommendation appears to reduce the capital cost of the project.
Pros

Reduce capital cost

Minimize disturbance to existing property owners

Improve hydraulic performance of the facility

Cons

Impact agricultural properties




Cost for drainage easements (the drainage easements would be “donated” when the property
develops in the future)

Summary: This alternative will be utilized for a portion of the corridor (79" Avenue to 91°
Avenue). It will reduce capital cost, but will not resolve the design issue. This recommendation
will be utilized with Recommendation #6 (basin at 89" Avenue). The southern channel

Recommendation No. 4: Maximize the online storage within the utility corridor to reduce
peak discharge.

The VA Team recommended that J2 evaluate the impact of increase channel storage
throughout the corridor by widening the channel in areas with excess right-of-way/easements.
They felt that the additional channel storage may reduce peak discharge values within the
corridor. J2 evaluated this alternative and found that it had a small impact on the peak
discharge values. This alternative may be incorporated into other alternatives to optimize the
system.

Pros

Slight reduction of peak discharge values

Cons

Creates additional waste material

Does not solve the problem (may supplement other alternatives)
Impacts a larger footprint (more mitigation required)

Summary: This alternative may be utilized to supplement Recommendation #6, the basin at
89" Avenue. It will allow for the basin storage volume to be reduced slightly.

Recommendation No. 5: Consider dual channel alternatives in undeveloped areas.

The VA Team suggested that a dual channel configuration be considered for areas that do not
have adequate hydraulic conveyance. This concept would utilize the existing channels/basins
and construct new channels as needed. J2 found this concept to provide a feasible design
alternative. The hydraulic conveyance could be increased to accommodate the design flows.
However, this concept required the conversion of existing retention basins into channels (loss of
first flush water quality basins). It also significantly altered the maintenance road configuration
for the APS and WAPA overhead power lines.

Pros

Provides increased hydraulic conveyance

Cons

Adversely impacts APS and WAPA access

Impacts the existing basins and channels (requires mitigation)

Requires purchase of drainage easements

Dual channel configuration more difficult to maintain than single channel

Summary: This alternative increased the capital cost and increased the maintenance concerns
for APS/WAPA. This alternative was abandoned.




Recommendation No. 6: Construct detention/retention basins within corridor to limit
peak discharge values to the hydraulic capacity of the channels.

The VA Team requested that J2 evaluate vacant parcels within the corridor that could be utilized
for detention/retention basins to reduce the peak discharge in the critical design segment (89"
Avenue to 95" Avenue). J2 evaluated a detention/retention basin on the City of Phoenix Park
property located between 87" Avenue and 89" Avenue. J2 determined that the basin reduced
the peak discharge enough to allow the critical segment to function within City of Phoenix
guidelines.

The most feasible location for a regional retention/detention basin is in the City of Phoenix park
site between 89" Avenue and 87" Avenue. Initially, J2 team members evaluated the option of
utilizing the entire park site for flood control purposes. However, the City of Phoenix Park
Department stated that they require 5 acres of the parcel to be “high and dry” during the 100-
year storm event. In addition, that parcel would need access off of 89" Drive (adjacent to the
school). Therefore, team members re-analyzed the basin and determined that the site would
need to be expanded onto the Hurley property to the east. The basin geometry would conform
to the preliminary site development prepared for the Hurley property.

J2 developed two design alternatives for the basin. First, the basin would function as an offline
basin. The offline basin would require a lateral inflow weir, a culvert under the SRP irrigation
line (in the basin), and would require the SRP irrigation line to be siphoned under the channel.
The offline basin requires a smaller basin than the online basin. Second, the basin would
function as an online basin. The online basin would require a culvert crossing under the SRP
irrigation line and would eliminate the SRP siphon. However, the online basin would be larger
than the offline basin. Both options preserve five acres for future City of Phoenix park facilities.
The FCDMC has had preliminary discussions with the property owner (Hurley) regarding this
alternative. Mr. Hurley was receptive to discussing design options that require acquisition of his
property. The attached figure shows the preliminary basin configuration’s (with Hurley's
development plan overlaid).

This appears to be a viable design option.

Pros

Reduced peak discharge values

Located on City of Phoenix and Hurley property

Opportunity for multi-use park facility

Enables critical segment to function hydraulically

Potential to eliminate an SRP irrigation siphon (online option)
Cons

Conduit under SRP irrigation line required (between basins — both basin options)
Additional cost to project

Additional long term maintenance cost

Summary: This alternative optimized the hydraulic operation of the corridor. It was determined
to be the preferred solution. This alternative will serve as the basis for the final design. It is
anticipated that other recommendations will be utilized to optimize the design.




Recommendation No. 7: Connect grass lined basins between 83 Avenue and 87"
Avenue

The VA Team requested that J2 evaluate the opportunity to connect the existing retention
basins located between 83 Avenue and 87" Avenue to eliminate the need for new channel to
the south. J2 determined that the basin inverts would need to be re-graded, irrigation replaced,
turf replaced, vegetation replaced, etc. The cost of the basin mitigation exceeded the cost of
obtaining a drainage easement for a channel to the south. This does not appear to be a viable

option.

Pros

Reduces easements

Cons

More Expensive

Hydraulically inefficient

Requires additional culverts

Summary: This alternative was determined not to be cost effective. It was abandoned.

Recommendation No. 7: Route the 100-year storm event under the roadways rather than
allowing 6 inch overtopping

Typically, the practice of allowing small depths of roadway overtopping during the 100-year
storm event results in a capital cost savings for a project. The roadway vertical alignment of the
majority of wash crossings is a defined vertical curve (sag at or near the wash). Therefore, the
overtopping flows are contained and drop back into the wash immediately downstream of the
crossing.

The DRCC is unique in that the roadway alignment at the cross roads have very slight vertical
curves. Therefore, storm water overtopping the roadway may flow several hundred feet away
from the channel and enter adjacent subdivisions via residential streets. The storm water will
work its way west and back toward the DRCC. The residents may experience a lower level of
service than they were expecting with a regional drainage channel adjacent to them.

In order to contain the overtopping flow in the channel, the roadway would need to be modified
by creating a berm on either side of the channel. This would require significant street
reconstruction and would create two “sag” locations on the outside of the berms. These sags
would require catch basins and storm drain connections to the channel. This would be relatively
expensive and provide minimal benefits to the project.

In addition, the City of Phoenix design criteria states the following “Culverts for major collectors
and arterial streets are to be designed to convey, as a minimum, the 100-year discharge with no
flow crossing over the roadway. Culverts for minor collectors and local streets shall be
designed to convey the 100-year peak discharge with a maximum of 0.5 foot flow depth over the
roadway. Dip sections without culverts are not allowed.” Therefore, the 83, Avenue, 91°
Avenue, 99" Avenue, and 107" Avenue crossings would not be allowed to overtop during the
100-year storm event. The 89" Avenue and 92" Avenue culverts would be allowed to overtop a
maximum of 0.5 feet. Review of the 92" Avenue culvert crossing indicates that the overtopping
flows would encroach into the adjacent neighborhood and exceed a depth of 0.5 feet. The J2
team evaluated the overtopping alternatives and determined that it would be more cost effective
to route the entire 100-yer storm event under the roadways throughout the project limits.




Summary: Team members will design the roadway crossings to pass the 100-year storm
event. This is required for arterials and major collectors. Two other local street crossings are
immediately adjacent to schools where overtopping flow would not be preferred.

3.0 Description of the Preferred Alternative

J2 completed analyses of the recommendations developed during the VA process and
developed a preferred alternative for the project. The construction plan for the preferred
alternative is included in Appendix B of the report. = The following paragraphs describe the
preferred alternative. It is recommended that this alternative be carried forward into Final
Design.

Initially, the project was required to pass the 10-year peak discharge under the roadways and
pass the 100-year discharge over the roadways (with a maximum overtopping depth of 0.5 feet).
Since the existing roadways are very flat, it was determined to be more cost effective to pass
the entire 100-year discharge under the roadways. This change in the conceptual design
eliminates the need to modify the vertical alignment of several roadways within the project
corridor.

Reach 1 — 75" Avenue to 83™ Avenue

This reach consists of several independent linear retention basins with culverts at 76™ Avenue
and 79" Avenue. These facilities were constructed as part of the Tuscano development. The
linear retention basins will be converted into a regional conveyance channel. This will require
minimal grading within the basins and removal of small earthen berms between the basins. The
longitudinal slope of the channel will be dictated by the invert of the existing culverts. The
existing 76" Avenue culvert will be expanded from a2 — 10’ X 6’ RCBC to a 3 — 10’ X 6’ RCBC.
The existing culvert at 79" Avenue will be expanded froma 2 - 10’ X 4 RCBCtoa 4 — 10’ X 4’
RCBC. It is anticipated that minor grading will be required on the banks of the existing
channel/basin to provide adequate freeboard for the regional system.

The inverts of the existing retention basins (Tuscano School site and the City of Phoenix Park
Department property) will be re-graded. The proposed channel longitudinal slope in this reach
is governed by the 91 Avenue crossing and the 79" Avenue culvert invert. The channel may
be enlarged in these areas to provide inline storage volume (slight reduction in peak discharge)
for the system and to minimize the impact to the school's playground and the future park site.
The channel geometry will be optimized during the final design process. 83™ Avenue does not
have a culvert crossing at the current time. A 3 — 12’ X 5° RCBC will be constructed as part of
this project.

The 83™ Avenue crossing will require coordination with several utilities. The most critical will be
SRP irrigation, APS and WAPA (power poles west side of 83 Avenue). The proposed channel
will be located south of the APS/WAPA power poles.

Reach 2 — 83™ Avenue to 91°' Avenue

This segment contains three of the most significant project design constraints. They are the
SRP irrigation crossing at Riley Road (87" Avenue), 89" Avenue (vertical roadway alignment),
and the 91% Avenue sanitary sewer (72 inch diameter pipe). A major goal was to minimize the
number of SRP siphons required for the project. The SRP irrigation crossing at Riley Road will
need to be siphoned under the conveyance channel. SRP would not review/comment on the
proposed project features until construction plans had been prepared. SRP has not commented




on the siphon at the current time. The existing crossings at 89" Avenue and 91% Avenue have
limited hydraulic conveyance. In order to convey the 100-year storm event through these
constraints, the peak discharge will need to be significantly reduced. Therefore, a detention
basin with the bottom 3’ serving as retention is proposed within the City of Phoenix Parks
Department parcel. This parcel is located between 87" Avenue and 89" Avenue on the south
side of the conveyance corridor. In addition, the recommended alternative will leave the existing
landscaped retention basins in place and will construct the conveyance channel south of the
APS/WAPA overhead power lines (from 83™ Avenue to the basin and from the basin to 91
Avenue). The proposed alignment will require a private irrigation line to be siphoned under the
conveyance channel.

The City Parks and Recreation Department requested that team members evaluate the
opportunity to maintain a portion of the park site (5 acres) above the 100-year water surface
elevation. Team members determined that the entire park area is required for the
detention/retention basin. The District is investigating the opportunity to obtain property east of
the park site for the detention/retention basin. Team members evaluated both offline and
online detention/retention basins alternatives for this location. Both basins will achieve the
required reduction in peak discharge. The offline basin will require a lateral inflow weir, a culvert
under the SRP irrigation line, an SRP irrigation siphon, and additional right-of-way east of the
Phoenix park site. The online basin will require a culvert under the SRP irrigation line, eliminate
an SRP irrigation siphon, and require right-of-way east of the Phoenix park site. The online
basin will require more right-of-way than the offline basin. The design team will determine the
preferred basin alignment following the 30% plan submittal.

The existing 6 — 30” pipe culvert crossing at 91% Avenue will be replaced with a 4 - 12 X 4’
RCBC. The existing vertical alignment of 89" Avenue allows a 1.5’ high custom culvert. Team
members will optimize the vertical alignment of 89" Avenue during final design. The alignment
will be constrained by the Hurley Ranch School Parking Lot entrance and the intersection of 89"
Drive and Forest Grove.

Reach 3 — 91° Avenue to 99" Avenue

This segment contains two of the most significant project design constraints. They are the
existing channel and box culverts in this reach and the APS/WAPA power poles. Team
members attempted to utilize the existing channel and maintain the existing linear retention
basin within this segment (water quality basins). The hydraulic capacity of the channel is limited
by the box culverts because several of the existing culverts are only 2 — 6" X 4 RCBC and
therefore will need additional cells constructed to convey the 100-yr peak flow. The existing
channel from 91°' Avenue to 95" Avenue will require some minor grading of the channel bottom
to maintain positive drainage and some grading around the culvert entrances and exits to
accommodate the additional cells required to convey the 100-yr peak flow. The existing 2 — 12’
X 4 RCBC's at 92" Avenue and 95" Avenue will each be expanded to 3 — 12" X 4 RCBC's.
Team members worked with WAPA representatives and verified the design criteria for
construction adjacent to their power poles. Team members maximized the culvert and channel
configuration at the power poles. The remaining channel segments remained in their existing
condition. The peak flow reduction provided by the proposed basin at 89" Avenue in
conjunction with the aforementioned culvert modifications enables the channel in this segment
to pass the 100-year storm event.

The existing 2 — 10’ X 4 RCBC at 99" Avenue will be expanded to a 4 — 10’ X 4’ RCBC.

The dual channel option from 91 Avenue to 99" Avenue was considered and determined to not
be cost effective. Two of the culverts around the power poles between 95" Avenue and 99"




Avenue could be eliminated with the dual channel option in this segment, but the savings would
be offset by the additional cost of right-of-way, excavation, and seeding. There will also be
additional cost for relocation or compensation for the 4 existing barns that will be impacted, and
the cost of grading the channel for positive drainage to a culvert under 95" Avenue and
removing and replacing irrigation and landscaping upstream of 95" Avenue.

The following figure shows the cost estimate for the two design alternatives within the 91%
Avenue to 99" Avenue segment. The cost of the northern channel alternative was substantially
less than the dual channel option. Team members developed the attached profile along the
southern channel alignment to show the lack of positive grade in the 91°' Avenue to 95" Avenue
corridor and to illustrate the vertical alignment of 95" Avenue and the necessary grading of the
landscaped and irrigated channel bottom.

Reach 4 — 99" Avenue to 107" Avenue

This segment utilizes the existing channel from 99" Avenue to 103 Avenue. The existing
channel siphons under the SRP irrigation line near 103 Avenue. Immediately west of 103"
Avenue a large channel outfalls into the regional channel. Team members realigned the
conveyance channel to the south from 102™ Drive to 107" Avenue to eliminate the siphon. In
order to pass under the SRP irrigation line and still be able to discharge into the conveyance
channel a 2 — 12’ X 5" RCBC designed with a change/break in longitudinal slope will be required
to route storm water from the tributary channel that passes under Country Place Boulevard and
along the west side of 103™ Avenue. The existing landscaped retention basin alignment (Lions
Gate) will be utilized for the proposed channel from 103 Avenue to 107" Avenue. The existing
basin will be re-graded to conform to the future crossing of 107" Avenue.

A regional detention basin will be located at the northeast corner of 107" Avenue and the
conveyance channel. It is anticipated that the basin may serve as a multi-use park in the future.
The City of Phoenix may construct sports field within this park in the future. The basin will be
graded to accommodate future sports fields and will be seeded for erosion control. A lateral
weir/box culvert structure will route flow from the channel into the basin and a 30" — 36" RCP will
be utilized to drain the basin in 36 hours. The regional drainage system will be constructed from
75" Avenue to 107" Avenue. The remaining section of the system (107" Avenue to Agua Fria
River) will be constructed at a later date. The system will function as a retention basin until the
downstream portion of the channel is constructed. The RCBC at 107" Avenue will be designed
but not constructed with the rest of the project.

Reach 1 to 4 — 75™ Avenue to 107" Avenue

All disturbed areas are to be hydroseeded, except where existing landscape is replaced and at
operation and maintenance roads and ramps. Where a new channel is constructed, a drainage
easement will be acquired.

4.0 Hydraulic Models

Team members have developed HEC-RAS models for the project. Initially, they developed
steady-state models to evaluate the conceptual design. The models indicated that issues
existed in the conceptual design. The models were revised to incorporate a detention basin at
89" Avenue.

After the steady state models were developed for the proposed system, team members
developed unsteady state models to verify the feasibility of the design. Unsteady state models




have known stability issues as was the case with this model just upstream of 103 Avenue at
River Station 4891.53; therefore, the unsteady state model was run from 75" Avenue to 103"
Avenue to verify the feasibility of the proposed drainage facility. The model will be extended to
107" during final design or an additional model developed to address the model between 103™
and 107". Results of the models are included in Appendix D.

5.0 Utilities

Team members will work with the City of Phoenix, APS, WAPA, SRP Power, SRP Irrigation and
other private utility companies during final design. Team members have met with APS and
WAPA representatives to discuss the proposed project. Preliminary discussions indicate that
the proposed improvements will not adversely impact their operations. SRP irrigation has not
reviewed the project. It is anticipated that team members and District staff will need to
coordinate the design of the proposed siphoned crossings with them. Team members will invite
all the utility companies to the stakeholder meetings and provide them with 30% plans when
they have been completed. A complete list and description of the utilities within the corridor is
provided in the Pre-Design Report.

6.0 Drainage Easements

The preferred alternative will require acquisition of additional drainage easements. The existing
developments designated drainage easements within the proposed corridor. It appears that it
may be several years before development may occur in the project area. Therefore, it appears
that the District and City will be required to purchase drainage easements on these parcels. In
addition, the District and City Streets Department will be required to purchase drainage
easements from the City of Phoenix Parks Department. Team members have identified the
easements required for the project. The drainage easements will be finalized prior to the 30%
submittal. The total drainage easement area was estimated to be 30 acres.

7.0 Site Analysis Memorandum
The Updated Site Analysis Memorandum is contained in Appendix A.




ESTIMATE OF CONSTRUCTION COSTS

91ST AVENUE TO 99TH AVE

(DUAL CHANNEL OPTION)
ITEM DESCRIPTION QUANTITY UNIT PRICE TOTAL
CHANNEL

1 |Channel Excavation cYy 20000 $8.00 $160,000.00

2 |Street Crossing - Small - Including Utilities (91st(1), 92nd & 95th) EA 3 $20,000.00 $60,000.00

3 |Street Crossing - Large - Including Utilities (91st(2) & 99th) EA 2 $40,000.00 $80,000.00

4 |Remove 6-30" RCP (91st Ave) LF 1300 $10.00 $13,000.00

5 |Relocate Irrigation Manhole EA 1 $5,000.00 $5,000.00
6 |Relocate 24" Irrigation Line LF 210 $40.00 $8,400.00

7 |Concrete Box Culvert (2-Barrel 12'x4') ADOT - 91st Ave (1) & (2) LF 460 $1,476.06 $678,987.60
8 |Concrete Box Culvert (1-Barrel 12'x4') ADOT - 92nd Ave & 95th Ave LF 140 $866.20 $121,268.00
9 |Concrete Box Culvert (1-Barrel 6'x5') ADOT - 2 PP's b/w 92nd & 95th LF 244 $529.49 $129,195.56

10 |Riprap LS 1 $20,000.00 $20,000.00

11 |Irrigation Canal LF 2650 $25.00 $66,250.00
12 |Drainage Easements AC 5 $76,000.00 $380,000.00

LANDSCAPE & IRRIGATION

13 |Minor Restoration Areas AC 2.5 $17,424.00 $43,560.00
14 |Major Restoration Areas AC 1.0 $119,790.00 $119,790.00

15 [Seeding AC 5 $4,138.20 $20,691.00
TOTAL| $1,906,142.16

15% Contingency $285,921.32
EST TOTAL| $2,192,063.48
Note: Cost for Concrete Box Culverts Includes Headwalls
Major Restoration includes removal and replacement of irrigation




ESTIMATE OF CONSTRUCTION COSTS

91ST AVENUE TO 99TH AVE
(RECOMMENDED OPTION-SINGLE CHANNEL NORTH)

ITEM DESCRIPTION QUANTITY UNIT PRICE TOTAL
CHANNEL
1 |Channel Excavation cY 3300 $8.00 $26,400.00
2 |Street Crossing - Small - Including Utilities (92nd & 95th) EA 2 $20,000.00 $40,000.00
3 |Street Crossing - Large - Including Utilities (91st & 99th) EA 2 $40,000.00 $80,000.00
4 |Remove 6-30" RCP (91st Ave) LF 1300 $10.00 $13,000.00
5 |Relocate Irrigation Manhole EA 1 $5,000.00 $5,000.00
6 |Relocate 24" Irrigation Line LF 210 $40.00 $8,400.00
7 |Concrete Box Culvert (4-Barrel 12'x4') ADOT - 91st Ave LF 213 $2,635.66 $561,395.58
8 |Concrete Box Culvert (2-Barrel 12'x4') ADOT - PP W of 95th LF 130 $1,474.06 $191,627.15
9 |Concrete Box Culvert (1-Barrel 12'x4') ADOT - 92nd Ave & 95th Ave LF 140 $866.20 $121,268.00
10 |Concrete Box Culvert (1-Barrel 6'x5') ADOT - 2 PP's b/w 92nd & 95th LF 244 $529.49 $129,195.56
11 |Concrete Box Culvert (2-Barrel 10'x4') ADOT - PP E of 99th LF 130 $1,220.29 $158,637.70
12 |Riprap LS 1 $20,000.00 $20,000.00
LANDSCAPE & IRRIGATION
13 |Minor Restoration Areas AC 2.00 $17,424.00 $34,848.00
TOTAL| $1,389,771.99
15% Contingency $208,465.80
EST TOTAL| $1,598,237.79
Note: Cost for Concrete Box Culverts Includes Headwalls
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1.0 Introduction

This Pre Design Report (PDR) was prepared for the Durango Regional Conveyance
Channel - Elwood Street — 75th Avenue to 107th Avenue Project (DRCC). The project
includes a four mile long drainage corridor, from 75" Avenue to 107" Avenue along the
Elwood Street alignment, box culvert crossings at roadways and power poles, a multi-
purpose detention/retention basin, maintenance roads adjacent to the drainage corridor,
trails, and other associated features. Landscaping and irrigation design will be included
for areas disturbed by the channel improvements.

Drainage facilities within the corridor were partially constructed by the adjacent
developments. This project will enhance the existing facilities to provide a continuous
segment of the regional drainage facility. The regional drainage facility west of 107"
Avenue will be constructed at a later date. J2 Engineering and Environmental Design,
LLC (J2) prepared this report in association with the Flood Control District of Maricopa
County (FCDMC) and the City of Phoenix (COP) under contract FCD 2009C007.

1.1 Project Objectives

The goal of the overall Project is to intercept flood water from the north and south in the
proposed drainage corridor and convey the water to the proposed detention basin at
107" Avenue. In the ultimate condition, a maximum of 1200 cubic feet per second (cfs)
will be discharged west of the 107" Avenue detention basin. A future project will extend
the flood control facilities from 107" Avenue to the Agua Fria River (convey storm water

. under 107" Avenue). The interim condition will maintain the existing sheet flow
distribution over 107" Avenue. The project shall be designed to provide a 100-year level
of protection. At a minimum, the 10-year flow shall pass through the project culverts and
the 100-year flow shall weir over the roadways at a depth of less than six inches. The
goals of the Project are consistent with that of the overall approach by the FCDMC to
make their projects more design sensitive to the context and the environment in which
they are placed.

The COP allowed private developers to construct a portion of the drainage facilities.
Each development constructed the adjacent segment of the flood control facility. The
drainage facilities constructed by the developments vary significantly. Drainage facilities
include channels, culverts, retention basins, etc. The individual pieces of flood control
facilities will be connected to form a regional drainage facility. Review of the existing
flood control facilities indicates that they were not sized to accommodate the 100-year
storm event. Team members will identify improvements required to provide protection
for the 100-year storm event.

The majority of the project corridor is designated as a drainage easement within each
development. It is the intent of this project that each development homeowners
associations (HOA) continue maintaining their portion of the drainage corridor.

Arizona Public Service (APS), Salt River Project (SRP), and Western Area Power
Administration (WAPA) have irrigation and power lines within the corridor. The COP has
sewerlines and waterlines within the Project corridor. There are numerous other private
utilities within the corridor. These utilities will have significant design constraints on the

. proposed improvements. Team members will work with the utilities to provide
maintenance access.

ﬁ
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.2 Purpose of PDR

The Pre Design Report (PDR) shall provide a basis for final design of the Project. The
purpose of the Project is to capture the 100-year flood within a series of linear
channelized detention/retention basins along the Elwood Street alignment and convey
the floodwater to the Project detention/retention basin at 107" Avenue. Landscaping
and aesthetics will be integrated into the design plans where appropriate.

1.3 Project Vision

The J2 design team’s vision for this project revolves around the creation of a regional
flood control facility that optimizes multi-use opportunities (i.e., paths/trails between
neighborhoods and schools, parks, aesthetics, etc.). The project area contains several
recently constructed residential neighborhoods, schools, and future park sites. The
project corridor may serve as a multi-modal feature to unite the neighborhoods.

1.4 Project Site

The project is located within the City of Phoenix (COP). The Project begins at 75"
Avenue and ends at 107" Avenue, along the Elwood Street alignment. Elwood Street is
located between Lower Buckeye Road and Broadway Road. Refer to Figures 1 and 2
for project location and vicinity maps respectively. The project is located within sections
20, 21, 22, and 23 of Township 1N Range 1E.
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2.0 Data Collection

Data collection is the first step in understanding the complexities of any project. This
process takes on an even greater role when the data collection will involve both hard
engineering data and the softer landscape aesthetics data. The data collection begins
with the gathering of reports and studies previously completed for the corridor and a
physical assessment of the natural resources and constructed (“built”) features within the
corridor. The following is the process that J2's design team has undertaken in the data
collection for this project. This process was undertaken to assist the team in
understanding how all the physical elements of the project fit together to shape the
channel project.

2.1 Objective and Process of Data Collection and Inventory

The objective of the data collection phase of the project is multi-faceted, however the
focus of the process is to become knowledgeable of and involved in the corridor. This
process has and will continue to include the collection of data, the study and analysis of
this data and confirmation of this data through the use of site visits and computer
modeling. The process of data collection that has been underway and continues on this
project has included the following:

o Site Survey - Aztec Engineering Ground Control & Supplemental Survey;
Cooper Aerial — Aerial Mapping

Field Review of Existing Conditions

Photo Documentation of Existing Conditions

Review of Data from FCDMC and COP Relative to the Project

Review of Engineering Reports

Review of Plats

Easement and Rights-of-Way documentation

As-built Plans

Utility Plans

Homeowner Associations (HOA)

Examining existing landscape aesthetics and multi-use elements within and
adjacent to the project

The Data Collection phase of the project is vitally important to the ultimate success of
this project. The data collection phase will assist the design team in developing an
understanding of the existing site conditions and in the development of a basis of data to
build upon during project development.

The following paragraph lists the engineering reports reviewed by project team
members.

e Master Drainage Report for Country Place, Phoenix, Arizona, Coe & Van Loo
Consultants, Inc., September 28, 1999

e Drainage Report for Country Place 2 & 3, Phoenix, Arizona, Coe & Van Loo
Consultants, Inc., March 26, 2001.
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e Master Drainage Report for Tuscano, Phoenix, Arizona, Coe & van Loo
consultants, Inc. January 23, 2002.

e Durango Area Drainage Master Plan, Phoenix, Arizona, Dibble & Associates,
Inc., October, 2002.

e Preliminary Drainage Report for Tivoli, Hoskin Ryan Consultants, Inc., March 14,
2003.

e Preliminary Offsite Drainage Report for Hurley Ranch, Phoenix, Arizona, Coe &
Van Loo Consultants, Inc., May 23, 2003.

» Master Drainage Report for Hurley Ranch, Phoenix, Arizona, Coe & Van Loo
Consultants, Inc., July 21, 2003.

* Final Drainage Report for The Palisades at Country Place, Phoenix, Arizona, M2
Group, Inc., December 2003.

e Drainage Report for Sunset Farms Unit 1, Phoenix, Arizona, Coe & Van Loo
Consultants, Inc., December 10, 2003

e Drainage Report for Sunset Farms Unit 2, Phoenix, Arizona, Coe & Van Loo
Consultants, Inc., January 23, 2004

e Final Drainage Report for Country Place Phase |V Infrastructure, Phoenix,
Arizona WRG Design, Inc., July 1, 2004

e Final Drainage Report for Country Place, Phase IV Parcels 13, 16, & 17,Phoenix,
Arizona, WRG Design, Inc., July 16, 2004

e Addendum to Master Drainage Report for Country Place Phase |V, Phoenix,
Arizona WRG Design. Inc., August 4, 2004

e Tuscano Elementary School Final Drainage Report, Morrison-Maierle Inc.,
August 13, 2004.

e Drainage Design Report for Lion’'s Gate, Hoskin Ryan Associates, Inc., October
14, 2005.

e Durango Regional Conveyance Chanel Candidate Assessment Report Aspen
Consulting Engineers, Inc., February 2006.

e Addendum to the Durango Regional Conveyance Channel, Candidate
Assessment Report, Prestige Engineering, Inc., June, 2009.

The following tables are lists of the Homeowners Associations and utility companies with
their contact persons.




Durango Regional Conveyance Channel

Stakeholders
‘ Name Address E-mail
Subdivision HOA
Country Place Phase 1, 2, 3, 25, 26 ,27,
34 & 35
Community Manager Kevin Rust krust@aamaz.com

7740 N 16th Street, Suite 300
Phoenix, AZ 85020
Phone: 602-674-4362

Associated Assets Management, LLC ‘

Hurley Ranch Parcel 3 & 4
Community Manager Scott Ring sring@aamaz.com
Associated Assets Management, LLC
7740 N 16th Street, Suite 300
Phoenix, AZ 85020

Phone: 602-957-9191

Lions Gate
Community Manager Barbara Evans barbara@ecmaz.com

Elite Community Management, LLC

21820 N 27th Avenue, Suite 200-210
Phoenix, AZ 85027 \
Phone: 623-322-8507 ‘

Sunset Farms Unit 1 & 2
Community Manager Tamara Swanson [tswanson@aamaz.com
Associated Assets Management, LLC
7740 N 16th Street, Suite 300
[Phoenix, AZ 85020

Phone: 602-288-2658

Tuscano Phase 1

‘ Tuscano PCD Phase 2 Parcels D & E
Coronado West, Inc John Winnard, Asset Manager infi@coronadowest.com

Coronado West, Inc
8655 S Priest dr
Tempe, AZ 85284
Phone: 480-820-0977

Volterra

Community Manager Jerry Noffsinger noffsinger@aamaz.com

Associated Assets Management, LLC
7740 N 16th Street, Suite 300
Phoenix, AZ 85020

Phone: 602-957-9191

School District
Tuscano Elementry School 3850 S 79th Avenue
Phoenix, AZ 85043
Phone: 623-707-2300

Fowler School District 1617 S 67th Avenue
Phoenix, AZ 85043
Phone: 623-707-4500

Private Properties

Appian Way, LLC 8219 W Forest Grove Avenue
|Phoenix, AZ
Metropolitian Investment Group Paul Cardarelle

4500 N 32nd Street, Suite 200
Phoenix, AZ 85018
Phone: 602-912-9000

PTH Properties, LLC 7110 N Wilder Rd
. [Phoenix, 85027
CW Captial Fund Two Corp 7700 E Princess Drive, Suite 11

Scottsdale, AZ 85255
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Durango Regional Conveyance Channel

Stakeholders

Name

Address

E-mail

Utilities

APS

Robert Bott, Senior Land Agent

rbott@apsc.com

PO Box 53933, MS 3016

Phoenix, AZ 85072-3933

Phone: 602-371-6586

John Rael, Government Liaision

john.rael@aps.com

PO Box 53933, MS 3162

Phoenix, AZ 85072-3933

|Phone: 602-371-6945

SRP Power

I:Matt Streeper, Property Management Manager

Mail Station PAB 348, PO Box 52025

Phoenix, AZ 85072-2025

matt.streeger@srgnet,com

Phone: 602-236-3105

SRP Water

Harold Biever

hwbiever@srpnet.com

|Mail Station PAB 106, PO Box 52025

Phoenix, AZ 85072-2025

Phone: 602-236-2977

El Paso Natural Gas

Ed Kemmerer

ed.kemmerer@elpaso.com

4 S 84th Street

Tolleson, AZ 85353

Phone:

Cox Communications

1550 W Deer Valley Road

Phoenix, AZ 85027

Phone: 623-594-1000

Qwest, State and Local Government

Kimberlee Hagood

kimberlee.hadgoOd@gwest.com

Phone: 800-777-9594

Western Area Power Administration

|Desert Southwest regional Office

Don Holt

PO Box 6457

e

|
1615 S. 43rd Ave. Phoenix, AZ 85009

Phoenix, AZ 85005-6457

Phone: 602-605-2525

Western Area Power Administration

Don Byron

byron@wapa.gov

Desert Southwest Regional Office

Phone: 602-605-2685

Jo Penunuri |Qenunuri@waga.gov
Carla Cristelli cristelli@wapa.gov
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2.3 Site Hydrology

The base hydrologic model for the proposed DRCC is the Durango DRCC hydrologic
model, originally prepared in 2002 by Dibble & Associates, Inc. (Dibble). The original
existing condition models were modified in 2005 by Aspen Engineering, Inc. (Aspen) to
include the 75" Avenue storm drain, the DRC basin # 4 and the DRCC channel
upstream of basin DRC # 4. The future condition models were also modified by Aspen
to include first flush retention for properties adjacent to the DRCC alignment, and 100-
year 2-hour retention for properties not adjacent to the DRCC.

The recent DRCC Candidate Assessment Report by Prestige modified the Aspen
hydrologic models to remove the 95" Avenue multi-use basin and insert a new multi-use
basin east of 107" Avenue and north of the DRCC.

J2 utilized the Aspen existing condition models EX75-6HR.DAT and EX75-24HR.DAT
and the future condition models REC6.DAT AND REC24 DAT as the basis for this study.
J2's goal was to modify the HEC-1 models to compute inflows into the proposed DRCC
channel for use in both steady and unsteady flow HEC-RAS models.

J2 performed a cursory review of the Aspen HEC-1 models as part of the project. Many
of the hydrographs generated in the models were extremely “peaky” (i.e., high peak
discharge values with relatively small volumes). A 5 minute time step was utilized in the
. 6-hour models. Several hydrographs have a rising limb of less than 5 minutes. In
addition, there appears to be abnormally large attenuations (several hundred cfs) in
several routing sub-routines. It may be prudent to revise the Aspen HEC-1 models with
a two minute time step and investigate the reason for the large routing attenuations
during the final design. J2 modified the number of routing steps (HEC-1 NSTPS
variable) to produce a more reasonable routed flow attenuations in the DRCC itself.

The HEC-1 models include routing subroutines along the DRCC that can be utilized in
the steady flow model. The unsteady flow model requires hydrograph input at specific
locations along the channel. To accomplish this, J2 inserted divert operations
immediately following concentration points along the DRCC to divert all flow out of the
model. In this way, the next downstream concentration point along the DRCC would
identify new inflow into the channel. In addition, flow routing operations between
concentration points along the DRCC were deactivated using asterisks since no flow
remained in the channel to route to the next concentration point.

In addition, the models were modified to reflect recent development in the watershed
since the preparation of the 2005 Aspen models. Those modifications are described in
the following paragraphs. See Figure 3 for HEC-1 subbasin boundaries.

Description of J2 modifications to existing condition HEC-1 models

J2 examined aerial photographs and performed field visits to verify areas of the existing

model that have been developed since the 2005 Aspen HEC-1 model modifications. J2
‘ also reviewed as-built drawings, final plats, County Assessor's maps and existing

subdivision drainage reports to determine existing retention volumes provided with those
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Contract FCD 2009C007 Durango Regional Conveyance Channel
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. new developments. Table 1 provides a summary of new existing retention provided
since the 2005 Aspen models.

For subdivisions where a drainage report could be located, 80 percent of the retention
volume provided was used directly in the HEC-1 models.

For some subdivisions only a final plat was available. Some of the final plats included
the provided retention volume and others did not. For those that did not, J2 estimated
the retention volume by using the total subdivision area, the 100-year 2-hour rainfall
depth (2.72 inches) and an estimated composite C coefficient of 0.65. In these cases,
only 80 percent of the calculated retention volume was used in the HEC-1 model.

Similarly, for some subdivisions only a County assessor’'s map was available. In those
cases the total subdivision area was used to compute the estimate retention provided as

above with the final plats.

J2 subdivided the existing Aspen model drainage subbasins JB, ED, and ID along the
proposed DRCC corridor into JB1 and JB2, ED1 and ED2 and ID1 and ID2 to reflect the
presence of the proposed channel. In cases where the recent development resulted in a
subbasin changing from less than 50 percent developed to more than 50 percent
developed, J2 changed the unit hydrograph method from agricultural to Phoenix Valley
S-graph. MCUHP2 was used to develop the new HEC-1 input parameters (Ul records).

. Green-Ampt soil loss parameters were left unchanged except for RTIMP for subbasins
that were split by the proposed DRCC alignment. The RTIMP values were modified
using 50 percent of the new percent of the subbasin area that is now developed.
Although more than 50 percent of a typical subdivision may be impervious, it is assumed
that closer to only 50 percent of it is continuously impervious along the flow path.

Description of J2 modifications to future condition HEC-1 models

The original Aspen future condition models handled future development by diverting 80
percent of the first flush runoff volume out of the model for subbasins adjacent to the
DRCC. For subbasins not adjacent to the DRCC, the Aspen model diverted 80 percent
of the 100-year 2-hour retention out of the model.

J2 modified the Aspen future condition models by incorporating the same recently built
subdivisions into the sub-basins adjacent to the DRCC as were included in the existing
condition models. J2 recalculated the Aspen first flush volumes for the remaining
undeveloped areas within those sub-basins. See Table 2 for future condition first flush
and retention calculations.

J2 also divided subbasins JB, ED, and ID in the future condition models in the same
manner as the modifications to the existing models to reflect the presence of the
proposed DRCC.

J2 deactivated the previously proposed 95" Avenue detention basin along the DRCC.

The 95" Avenue detention basin was moved to the east side of 107" Avenue. The basin
. may receive flow contributions from the following three sources 1) 103* Avenue north

channel (direct discharge into basin), 2) DRCC (lateral weir discharge into the basin),
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‘ and 107 Avenue (future flow from 107" Avenue). The flow routed south along 107"
Avenue may be significantly impacted by adjacent development. The proposed basin
will allow for one half of this flow.

The detention basin configuration has not been finalized at the current time. The
recommended design requires the basin to be excavated to approximately 13 feet rather
than the 3 — 6 feet specified in the CAR. It is anticipated that the basin will have a multi-
use function (i.e., sports fields, etc.). It will be a two or three tier basin (sports fields in
the lower basins). The basin geometry will be optimized to reduce the outlet peak
discharge to less than 1200 cfs. The HEC-RAS unsteady flow analysis will be used to
optimize the volume of flow that needs to be detained at that location to maintain the
flow downstream of 107" Avenue to 1200 cfs or less per FCDMC.

HEC-1 Results

Table 3 summarizes the peak inflows into the proposed DRCC. The 100-year 6-hour
storms produce higher peak flows and in general, the existing condition model produces
higher peaks than the future condition model. However, those differences are relatively
small and the watershed is expected to continue to develop in the near future. Therefore
J2 recommends using the future condition 100-year 6-hour event for channel design.

J2 made several further modifications to the future condition 100-year 6-hour model. J2
subdivided the drainage subbasins JB, ED and ID along the proposed DRCC corridor as
‘ follows: JB1 was subdivided into JB1A, JB1B, and JB1C, and subbasin ID1 was
; subdivided into ID1A and ID1B. These modifications reflect the presence of major inflow
points from adjacent residential developments.

J2 also observed that the TAREA variable (field 3 on the HC records) was either missing
or not consistently applied throughout the HEC- models. This variable is especially
important on multi-storm models (JD records) with divert operations, since HEC-1 does
not automatically calculate the correct distribution of contributing drainage area at divert
locations. As a result, the correct areal reduction factor may not be applied at combine
operations.

J2 tabulated total contributing areas at each concentration point for the entire 100-year
6-hour future condition model and input the revised TAREA value in all of the HC
records. At all divert operation locations, J2 examined the divert operation flows,
estimated the average percentage of flow being diverted in each direction, and
calculated the drainage area to be applied along each branch of the divert based on
those flow split percentages. This resulted in increases in flow near 75" Avenue and
decreases in flow near 107" Avenue compared to the previous HEC-1 models. See
Appendix C for TAREA variable calculations.

J2 inserted several divert operations related to the proposed detention basin at 107"
Avenue. Concentration point ~CPIB1 is the combined DRCC flow not including any from
from the north at 107" Avenue. Divert operation DV107A diverts flow in excess of 1200
cfs into hydrograph 107L. The volume of this diverted flow is 29 acre-feet.

. Two more divert operations were inserted in relation to flow approaching the DRCC from
the north along 107" Avenue. Operation DIMBIB splits the flow along 107" Avenue at
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Lower Buckeye Road (@CPMB) assuming that approximately 50 percent of this flow will
follow the east side of 107" Avenue towards the proposed 107" Avenue Basin and the
other 50 percent will be on the west side of 107" Avenue.

At the proposed basin, divert operation DV107B directs all of the east side 107" Avenue
flow into the basin. This flow is not combined with the previous diverted flow at DV107A
because the 107" Avenue Basin design actually includes two separate retention basins.
The volume of this flow is 31 acre-feet.

At the beginning of the HEC-1 model, J2 inserted two additional JD records to better
define the rainfall depth-area reduction relationship between areas of 2.80 and 16.0
square miles. Table 2.2 from the FCDMC Drainage Design Manual was used to
calculate reduced rainfall depths corresponding to areas of 5.00 and 10.00 square miles.
This was necessary because J2 observed in the original modeling efforts that the sum of
the diverted flow and the non-diverted flow at operation DV107A did not equal the inflow
into the divert operation at operation ~CPIB1. Further investigation revealed that
inserting the additional JD records eliminates this problem.

In addition to the 100-year models, J2 prepared 10-year models for use in designing
culvert crossings within the project limits. Depth-duration-frequency curves from the
original Durango ADMP study were used in the 10-year HEC-1 models. The same areal
reduction factors used for the precipitation depths in the JD records in the original 100-
year models were used to derive JD precipitation depths in the 10-year HEC-1 models.
Table 3 also includes 10-year flows.

83°P Avenue Diversion Option

J2 performed a cursory HEC-1 trial in which all DRCC flow is diverted to the south at 83"
Avenue. There is an existing channel on the east side of 83 Avenue that was
constructed as part of the adjacent Tuscano development. This channel ends abruptly
at Broadway Road and no information is available on what the intended outfall was for
this channel.

There are two possible outfalls for this channel south of Broadway Road. The Salt River
is located approximately 1 mile south of Broadway Road, and in addition, the proposed
State Route 801 (SR801) will pass ¥ mile south of Broadway Road. Either the river or
the SR801 offsite collector channel could serve as outfalls for the 83 Avenue channel
flow.

It is unknown when the SR801 will be constructed, but due to state funding issues, it is
not likely to be built in the near future.

The HEC-1 trial revealed that DRCC flows east of 99" Avenue would be significantly
reduced by the 83" Avenue diversion. For example, immediately downstream of 83"
Avenue the DRCC flow would be near zero: at 91% Avenue, the DRCC flow would
decrease from 1280 cfs to 700 cfs. At 99" Avenue, the flow would decrease from 1465
cfs to 1150 cfs. At 103™ Avenue, there would be no change in flow in the DRCC.

12
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Table 1. Existing

Retention Volumes

Contract FCD 2009C007 Durango Regional Conveyance Channel
75" Avenue to 107" Avenue

Retention Retention
HEC-1 Area Volume
Subb Subbasin Subbasin Development Development Development Provided, Provided, Data Construction
ID Area, sq mi Area, ac Name Area, ac Area, % ac ac-ft Source Status
Tuscano Town
JB1A 0.146 93.34 Center 30.79 32.99 6.63  Assessors constructed
Tuscano Phase 2
JB1A 0.146 93.34  Parcel E 47.55 50.94 7.01  Final Plat constructed
78.34 83.93 13.64
Tuscano Phase 2
JjB1B 0.097 62.32  Parcel D 36.02 57.80 5.31  Final Plat constructed
36.02 57.80 5.31
Sundance Ranch
JB1C 0.251 160.5 2 24.56 15.30 3.62 Assessors constructed
JB1C 0.251 160.5  Tuscano Phase 1 99.68 62.11 13.26 14.69  Final Plat constructed
124.24 77.41 18.30
Tuscano
Elementary
B2 0.493 315.52  School 20.08 6.37 296 Final Plat constructed
Hurley Ranch
EB 0.139 88.96  Parcel 4 19.28 21.67 2.84  Final Plat graded
Hurley Ranch Assessors mostly
EB 0.139 88.96 Parcel1&2 55.98 62.93 8.25 Map constructed
75.26 84.60 11.09
ED1 0.382 244.48  \Volterra 13.43 5.49 3.38 1.98 Final Plat constructed
Hurley Ranch
1 0.382 24448  Parcel 3 27.61 11.29 4.07 Final Plat graded
‘ Hurley Ranch
o1 0.382 244.48  Parcel 4 23.70 9.69 3.49 Final Plat constructed
83rd Avenue &
Lower Buckeye
ED1 0.382 24448 Rd 158.86 64.98 31.57 23.41  Final Plat constructed
223.60 91.46 32.94
Drainage
IE 0.302 193.28  Country Place 169.40 87.64 17.49  Report constructed
Drainage
ID1 0.204 130.56  Country Place 108.07 82.77 10.26  Report constructed
Drainage
ID2 0.360 230.4  Tivoli 63.72 27.66 15.36  Report constructed
Drainage
MB 0.995 636.8 Country Place 145.76 22.89 14.34 Report constructed
Drainage
IBA 0.240 153.6  Country Place 133.60 86.98 12.5 Report constructed
1/5TH OF
1B(15.62 AC-
BB 0.239 152.96  Country Place 36.60 23.93 3.12  FT) constructed
Sunset Farms
ICA 0.230 147.2  Unit3 26.51 18.01 391
Sunset Farms Drainage
ICA 0.230 147.2 Unit 2 55.81 37.91 8.63 Report graded
82.32 55.92 12.54
Sunset Farms Drainage
ICB 0.231 147.84 Unit1 71.08 43.08 12.02 Report graded
Drainage
ICB 0.231 147.84  Lion's Gate 39.57 26.76 3.26  Report constructed
110.65 74.84 15.28
14




Table 2: HEC-1 Retention Worksheet

Contract FCD 2009C007 Durango Regional Conveyance Channel
75" Avenue to 107" Avenue

Newly Developed Area Retention Undeveloped Area First Flush 1
HEC-1 Subbasin | Existing 100yr 2hr | 0.8 x Aspen Undevel. | First Flush | 0.8 x First ]
Subbasin | Area, Develop. Retention | Retention | HEC-1 Subbasin | Undevel. Flush ‘
ID ac Area, ac ac-ft ac-ft retention | Area, ac Vol., ac-ft Vol., ac-ft Comments
JBIA 9334 | 78.34 13.64 10.91 105* | 15.00 0.63 0.50 e ke
retention + first flush
e 100yt 2
IBIB 6232 | 36.02 531 425 105* | 2630 1.10 0.88 HEC-1: use 0.8 x100yr 2hr
retention + first flush
i1 T2
IBIC 160.50 | 124.24 18.30 14.64 105*% | 3626 1.51 1.21 L
retention + first flush
B2 31552 | 2010 2.96 237 3240 | NA NA NA e s i
model retention ** |
EB 8896 | 75.26 .09 | 887 1150 | NA NA NA e ek
model retention ** |
EDI 244.48 | 223.60 32.94 26.35 8.1 20.88 0.87 0.70 S e L e
retention + first flush
IE 19328 | 169.40 17.49 13.99 2500 | NA NA NA Did not update future HEC-1 |
model retention ** |
1: . T2
D1 130.56 | 108.07 10.26 8.21 44% 22.49 0.94 0.75 HEC-1: use 0.8 x100yr 2hr
retention + first flush
-1: T2
D2 23040 | 63.72 1536 12.29 7.7 % 166.68 | 6.94 5.56 e G
retention + first flush
636.80 | 145.76 14.34 11.47 88.40 NA NA NA Dict rot wpdate:sisture HEC-1
model retention ** |
-1 o, , e ?
A 153.60 | 133.60 12.50 10.00 102* | 20.00 0.83 0.67 HEC-1: use 0.8 x100yr 2hr
retention + first flush
-1: us 100yt 2
IBB 15296 | 36.60 3.12 12.50 102* | 11636 | 485 3.88 MEL=L: use uBxLbONTEhE | |
retention + first flush
ICA 14720 | 82.32 12.54 10.03 98* | 6488 2.70 2.16 HECals H ool Oayy St
1 retention + first flush |
T ' 1s )
ICB 147.84 | 110,65 15.28 12.22 9.8 * 37.19 1.55 124 S o ELr e |
retention + first flush B

* Aspen HEC-1 model: 0.8 x first flush volume for basin: JB1, JB2, ED1, ID1, ID2, IB
and IC

** did not update HEC-1 model retention for this subbasin because Aspen retention
volume is greater than new development retention volume
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Table 3: HEC-1 Peak Discharge Results (100-year 6-hour)

2 ASPEN DIBBLE |
FLOW FLOWS, 2005 FLOWS2002 |
LOCATION CONC. | FLOW, | CONC. | FLOW, | CONC. FLOW,
POINT CFS | POINT | CFS | POINT CFS |
|
75TH AVENUE ADMP1 | 1098 ADMP1 705 | ~CPJC1| 1173
83RD AVENUE ~CPJB1 | 1138 ~CPJB1 617 | ~CPJB1| 1393
91ST AVENUE ~CPED2 | 1279 ~CPED2 1652 | ~CPED2 | 1967
99TH AVENUE CPID2 | 1465 CPID2 976 CPID2 | 1697
| 103RD AVENUE CP103 | 1626 CP103 | NA NA| NA|
| DRCC AT PROPOSED BASIN ~CPIB1 | 1633 ~CPIBL| 1113 | ~CPIB1| 1849
| 107TH AVENUE N. OF DRCC RTMBIB| 559 | RTMBIB | 612 RTMBIB | 749 |
| DRCC AT 107TH AVENUE @CPIB2 | 1200 @CPIB2| 1565 @CPIB2 | 2552

City of Phoenix Future Storm Drains

The City of Phoenix plans to construct storm drains in the future along 83 Avenue, 91°
Avenue, and 99" Avenue that will discharge into the proposed DRCC. These storm
drains will be designed to carry the 2-year runoff originating within the arterial right-of-
way. Per conversations with City of Phoenix personnel, these storm drain projects are
not currently programmed and little information is available about them at this time. J2
assumed that the storm drains will extend as far north as the existing Union Pacific
Railroad tracks one half mile north of Buckeye Road.

Although the storm drains will be designed to carry the 2-year flow, the J2 HEC-1
models were developed for the 10-year event because the street gutters will carry flow in
excess of the storm drain capacity, up to the 10-year event. J2 developed DRCC inflow
hydrographs for these storm drains using separate HEC-1 models because the large-

scale Durango ADMP-based HEC-1 models show zero flow at several concentration
points in the 10-year future condition due to 100-year 2-hour retention within the

upstream subbasins.
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The Maricopa County Department of Transportation (MCDOT) is planning to widen
Buckeye Road between 75" Avenue and 107" Avenue in the near future. The design
effort for this project is expected to begin this fiscal year. The project will include a 2-
year storm drain system and the roadway will be turned over to the COP upon
completion.

As of the present, discussions have not taken place between MCDOT and the COP
regarding interconnections between the future COP storm drains in 83, 91%, and 99"
Avenues with the proposed storm drains in Buckeye Road. However, coordination will
be necessary since both storm drain systems would cross each other at the three major
intersections.

As a conservative measure, J2 did not include divert operations representing the future
Buckeye Road storm drain in the future condition HEC-1 models.

2.4 Hydraulics

Hydraulic models were prepared to evaluate both the existing and proposed conditions

in the subject DRCC corridor. The analysis followed methods and procedures as

outlined in the “Drainage Design Manual for Maricopa County — Volume 2". Updated

topographic mapping was used to develop cross section data. The vertical datum used
. was NAVD 88. HEC-RAS 4.0.0 was used to compute the water surface profiles for the

100-year flow.

The proposed HEC-RAS model was prepared to aid in the evaluation of the existing
DRCC corridor drainage features and to evaluate the proposed channel cross section
configurations. The proposed DRCC HEC-RAS model was derived from new mapping,
as-built plans, and new field survey data. The model represented the current condition of

the drainage corridor.
The project criteria for the proposed improvements are as follows:
* Provide right of way containment for the 100-year flow.

e Pass the 10-year flow through culverts at all roadway crossings; in the 100-year
event, roadway overtopping depth limited to 6 inches or less.

e Minimize area of disturbance within corridor

Figure 4 shows the location of HEC-RAS cross sections within the project limits.

2.4.1 Manning’s n Values

The subject corridor is very compact. In order to maximize the hydraulic capacity, the
vegetation density (particularly in the channel bottom) will be slight. A key design
assumption was to maintain/reconstruct the existing vegetation pattern. The existing
channel/basins are composed of earth lined channels, decomposed granite lined
channels, grass lined basins, and decomposed granite/grass lined channels with
. vegetation along the side slopes. The existing channel roughness varies from 0.025 to
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. 0.040. The existing and the preliminary HEC-RAS design models used the following n
values:

o Earthen Channel: 0.020 — 0.035

o Decomposed Granite Channel: 0.025 - 0.035

o Decomposed Granite Channel (slight vegetation): 0.025 — 0.040
o Grass Lined Channel (with vegetation): 0.030 — 0.040

For the Draft Pre-Design submittal, it is assumed that the main channel roughness is
based on surface with little to no vegetative cover; overbank n values are based on a low
to moderate density of generally short vegetative cover. The Manning’s n values in the
proposed HEC-RAS plan are values that represent reasonable future vegetative
condition that can be planned for (designed). It is anticipated that the Manning’s n
values will be further refined prior to the Final Pre-Design submittal as the design
development continues.

It is anticipated that two independent Manning’s “n” conditions will be modeled. The first,
more conservative values will be utilized to establish the 100-year water surface
elevations. The second, less conservative values will be utilized to verify channel
stability.

2.4.2 Unsteady vs. Steady Flow Models

. Ultimately J2 will use unsteady flow HEC-RAS models to simulate the performance of
the existing channel and the proposed channel alternatives. However, for the first few
design iterations, J2 is using steady flow models to evaluate the overall channel
performance and to select alternatives to carry forward for further analysis. This
approach is necessary because unsteady models tend to be unstable and require a
large number of modeling iterations to resolve the instability issues causes by large
changes in conveyance areas, etc.

Once team members have received review comments and input from WAPA, APS, and
SRP regarding the location of the channel adjacent to irrigation (siphon) and power
facilities the hydraulic models may be refined. These constraints will have a significant
impact on the channel geometry (both horizontal and vertical).

SRP will not review/comment on the project until preliminary plans have been prepared.
SRP has several irrigation crossings that may need to be siphoned under the proposed

DRCC.

2.5 Hydraulic Analyses

The project corridor is broken into four distinct design reaches, each approximately one
mile long. Preliminary hydraulic models (HEC-RAS) have been developed for the
corridor.

Development of the design condition model is an iterative process that will continue
through the Pre-Design submittal. Several key design assumptions will be utilized to
develop the design condition model including:

. e The project must provide flood protection for the 100-year flood event
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. e The 100-year flood may pass over the cross streets with a depth of no greater
than 6 inches and the 10-year flood must pass through the culvert.

Each reach has specific hydraulic issues that will be addressed by the design team. The
following paragraphs provide a brief description of each design reach.

2.5.1 Reach 1 — 75" Avenue to 83" Avenue
Reach 1 is located from just west of 75" Avenue to just west of 83" Avenue.

This reach consists of several independent linear retention basins with existing culverts
at 76" Avenue (2 - 10° X 6') and 79" Avenue (2 - 10° X 4’). These facilities were
constructed as part of the Tuscano development. The Tuscano development
constructed the basic infrastructure (streets, water, sewer, storm drain, retention basins,
etc.), but no homes were built. The linear retention basins are separated by small
earthen berms that may be easily removed during construction to create a continuous
channel. In general, the channel/retention basins have adequate hydraulic capacity to
pass the 100-year storm event. The culvert capacities at 76™ Avenue and 79th Avenue
will need to be increased to pass the 100-year storm event. The longitudinal slope of the
proposed channel will be set by the existing culverts. The channel will require minor
excavation to provide positive drainage between culverts.

The existing linear retention basin within the future City of Phoenix Park site may need to
be regraded to conform to future park facilities (see Subsection 3.2.1 constraint 2). Due
to WAPA/APS and SRP design criteria, the 83 Avenue culvert crossing was located

. south of the power poles. SRP has an existing irrigation line in 83 Avenue. The
irrigation line turns west immediately south of the DRCC and terminates (becomes a
private irrigation line). Team members propose to extend the box culvert crossing west
of 83 Avenue to allow the private irrigation line to be siphoned. The siphon would not
be located on the SRP line.

This concept requires siphoning the irrigation facility and requires some right-of-way
acquisition in the southwest quadrant of the crossing. The existing agricultural field in
this location is currently fallow.

The team investigated the possibility of using the proposed City of Phoenix park property
east of 83 Avenue as a detention basin. This could potentially provide a reduction in
peak flows downstream, saving costs of expanding existing channel and culvert
capacities downstream. City of Phoenix Parks staff member, Boyd Winfrey, stated that
the Park Department does not prefer to have multi-use facilities (flood control/parks) and
that the project would be required to purchase the park site from the City (if it were to be
utilized for flood control). The 83™ Avenue detention basin alternative was not perused
further.

In summary, the existing linear retention basins may be converted into a continuous
channel within this segment with minimal effort. The required grading modifications are
relatively minor (clean up side slopes and provide positive longitudinal slope). The
existing culvert crossings will need to be expanded to accommodate the 100-year design

event.
The proposed channel is uniform and probably will not have a significant reduction in
. peak discharge due to storage volume. One design alternative (single channel) was
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. prepared for this design segment. SRP review comments will not be received until the
Pre-Design Report has been completed.

In addition, team members evaluated a design alternative that routes storm water south
along 83" Avenue to Broadway Road (Tuscano drainage master plan). The future SR
801 may be located approximately % mile south of 83 Avenue. Therefore, this channel
could be connected to the ADOT system (or extended to the river) at a later date.
Construction of the SR-801 is not in the ADOT 5-year plan. This alternative is outside of
the DRCC Scope of Work (i.e., routing stormwater from 75" Avenue to 107" Avenue).
This alternative does reduce peak discharge values in the 83 Avenue to 99" Avenue
section of the DRCC.

2.5.2 Reach 2 - 83 Avenue to 915 Avenue

Reach 2 is located from just west of 83" Avenue to just west of 91 Avenue.

This reach consists of several existing grass lined retention basins that will need to be
connected to form a conveyance channel. In most locations the retention basins are
wide enough to convey the 100-year storm event. However, the invert elevations of the
retention basins will need to be regarded to provide a positive longitudinal slope in this
reach. Channel crossings will be required at 85" Avenue, Riley Road (SRP irrigation),
and 89" Avenue. The proposed channel is impacted by seven WAPA/APS 230 KV
power poles. The largest design constraint in this reach is the shallow 72" sanitary
sewer located in 91% Avenue (in conjunction with the vertical alignment of the 89"

. Avenue crossing).

Team members met with WAPA/APS representatives to determine design criteria for
drainage facilities adjacent to 230KV power poles. WAPA/APS criteria are: 50-foot flat
clear area around poles, measured from center of poles; 50-foot flat clear area at mid
span, measured from center of lines; no excavations within 20 feet of the poles,
measured from the outside of the poles; excavations shall not exceed 6 — 7 feet and will
require a shoring plan approved by WAPA; All pipes, manholes, box culverts, or other
proposed facilities to be located at or below grade in WAPA/APS/SRP easements must
be designed to withstand a minimum of 320 Ib/sq inch spread over a 27-inch diameter
outrigger pad; maintenance road width requirements are 30-foot maximum (preferred)
and 16-foot minimum; no trees in the easement shrubs that grow to less than 10 feet
high are allowed. These criteria dictate box culvert crossings at some of the power
poles.

Team members attempted to meet with SRP. SRP stated that they will not meet nor
review the project until preliminary plans have been developed. They stated that their
policy does not allow irrigation facilities to be siphoned. It is unlikely that the proposed
channel may be feasibly constructed without the use of siphons for some of the SRP
facilities. It is anticipated that SRP will provide input on the project after the Pre-Design
Report has been completed.

The 91% Avenue crossing is one of the most critical design constraints in the entire
project. 91% Avenue contains a 72-inch sanitary sewer and a WAPA/APS 230KV power
pole (west side of 91% Avenue). The existing 72-inch sanitary sewer is located
approximately seven (7) feet below 91% Avenue. The City of Phoenix’s recommended
‘ cover (2 feet) and pavement thickness (13 - 16 inches) restrict the height of the
proposed culvert. It is anticipated that team members will work with City staff to obtain a
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design variance for this crossing (i.e., one foot clear between pipe and box and top of
the box equal to top of road). In addition, the invert of the proposed culvert is
significantly higher than the invert of the existing upstream retention basin.

Passing the channel under the sewer line is not feasible as this would require a channel
approximately 20 feet deep. Therefore, the crossing will require multi barrel, 12-foot x 4-
foot culvert. The proposed crossing will be located north of the WAPA/APS power poles
and will require removal of the existing 6 — 30" pipe crossing. Due to the vertical
alignment constraints of the existing 89" Avenue crossing, team members have
attempted to minimize the water surface elevation at the 91° Avenue crossing.

The existing grass lined retention basin located between 91 Avenue and 89" Avenue is
lower than the invert of the 91% Avenue crossing. Therefore, this section of the DRCC
would function as a retention basin/sediment basin or would need to be filled to create a
positive longitudinal channel slope. Team members modified the invert of the retention
basin to provide positive drainage.

The existing 89" Avenue crossing is in a sag configuration. The low point of the sag is
located at the DRCC. The water surface elevation in the DRCC is higher than 89"
Avenue (flow will “breakout” into the neighborhood). In addition, the adjoining
intersections (Forrest Grove and the school entrance) limit the ability to modify the
vertical alignment of 89" Avenue. It is recommended that berming or short retaining
walls be constructed to contain the water in the DRCC. The vertical alignment of 89"
Avenue may need to be modified (increased). Storm water runoff from the
neighborhood (contributing to the sag) would need to be collected and routed to a local
retention basin. This may require acquisition of right-of-way west of 88" Lane.

It is recommended that the existing pedestrian DRCC crossing at 88" Lane be
eliminated. It appears to be cost prohibitive to provide a multi cell box culvert pedestrian
crossing a few hundred feet away from a roadway crossing. The pedestrian crossing
could be maintained as an “at-grade” crossing. It could be utilized for the majority of the
time (during non flood times).

A long box culvert would be required to cross SRP irrigation/Riley Road (87" Avenue
alignment). It is anticipated that the SRP irrigation line would need to be siphoned under
the proposed channel. Team members will discuss this concept with SRP following the
Pre-Design Report submittal.

The invert of the grass lined retention basin located between Riley Road and 85"
Avenue would need to be lowered to provide positive drainage in this reach. A4 - 10" X
5 RCBC will be required to provide conveyance through the 85" Avenue crossing and a
4 — 10’ X 5 RCBC will be required at the WAPA/APS power pole between 85" Avenue
and 83™ Avenue.

In summary, this segment of the project requires conversion of grass lined retention
basins into a channel. It will require re-grading of the basins to provide positive
drainage. Team members will work with the District and HOA to develop the grading
plans for the basin areas. There are three major utility constraints in this reach — 1) 91*
Avenue sanitary sewer/89" Avenue roadway, 2) Riley Road SRP irrigation siphon, and
3) WAPA/APS power poles.
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2.5.3 Reach 3 — 91° Avenue to 99" Avenue
Reach 3 is located from just west of 91% Avenue to just west of 99" Avenue.

This reach contains an existing channel system which is undersized and will require
modification (widening). The existing box culverts in this reach do not have capacity to
pass the design event. The corridor from 915 Avenue to 99" Avenue is especially
narrow (approximately 175 feet from 91% Avenue to 95" Avenue and 130 feet from 95"
Avenue to 99" Avenue).

The primary constraint in this segment is the culvert crossings required at the
WAPA/APS power poles. A 24’ irrigation line is located along the northern edge of the
corridor. The northern power pole (APS) is located 70 feet from the north fence line.
The WAPA and APS power poles are 55 feet apart. Team members provided a 20 foot
maintenance road over the irrigation pipe (pipe has a 16 feet easement associated with
it). WAPA and APS do not allow structures to be constructed within 20 feet of their poles
(23 feet from centerline). Therefore, a 2 - 12° X 4 RCBC is the largest culvert that can fit
north of the APS power pole. The existing 2 — 12" X 4° RCBC is “kinked” around the
pole. The power poles are 55 feet apart (centerline to centerline). WAPA and APS
prohibit structures within 23 feet of their poles (46 feet total). This results in a usable
opening of 9 feet between poles. Therefore, a 6" X 4 RCBC is the largest structure
permitted between the poles. The southern pole (WAPA) is located approximately 50
feet from the south fence. The maximum allowable culvert would be a 3 — 8 X 4’ RCBC.
The hydraulic capacity of the three culvert crossing configuration through the
WAPA/APS area serves as the constraint for this segment. The channel configuration in
this reach was maximized. Figure 4 shows cross sections of the channel.

The existing 92" Avenue crossing is overtopped by approximately 1.2 feet. The
adjacent homes are two to three feet higher than the adjacent road (i.e., the finished
floor elevation of the homes is above the DRCC 100-year WSEL). Since the
overtopping depth is greater than 6 inches a design variance will be required at this
location. The 92™ Avenue crossing is impacted by backwater from the culverts
immediately downstream.

In order to maximize the channel area in this section, the Tivoli retention basins were
eliminated and/or reduced. Therefore, the regional system will be required to
accommodate their storm water runoff.

In order to accommodate the design discharge, the proposed channel from 95" Avenue
to 99" Avenue will require additional right-of-way to the south (Accomazzo Trust). Team
members will evaluate two design alternatives in this location. The first alternative will
route all of the flow in an open channel south around the power poles (i.e., no structure
cost, but more right-of-way cost). The second alternative will route the flow through the
existing structures and through structures adjacent to the poles (i.e., higher structure
cost, but less right-of-way cost). Team members will coordinate the design with District
personnel to determine the preferred alignment.

Since the channel will be expanded to the south, the existing irrigation facilities will need
to be relocated.
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In summary, this reach of the project has a small existing channel that will need to be
expanded to accommodate the design storm event. The channel/culvert hydraulic
capacities were maximized in this reach in order to pass the design event. The 92™
Street crossing will require a design exception due to the overtopping water surface
elevation. Right-of-way acquisition is required along the southern side for the project
from 95" Avenue to 99" Avenue.

2.5.4 Reach 4 — 99'" Avenue to 107" Avenue

Reach 4 is located from just west of 99" Avenue to just east of 107" Avenue. The major
design constraints in this reach are the WAPA/APS power poles, SRP 36 irrigation line
at 103" Avenue, and power poles immediately west of 107" Avenue.

The proposed improvements in this area may include channel widening and expansion
of existing culvert crossings. The propose channel widening will impact the existing
retention basins along the south side of the alignment. Team members revised the
channel configuration to eliminate the existing siphon condition at 103™ Avenue.

The existing corridor (including retention basins) is wide enough to accommodate the
proposed channel. Structures will be required at the WAPA/APS power poles and at
103™ Avenue. The existing retention basins will need to be regarded to provide positive
drainage for the corridor. Figure 4 shows cross sections of the channel.

The 36” irrigation line (that crosses the existing channel alignment immediately east of
103™ Avenue) presents a unique design constraint. The existing regional channel
passes under the irrigation line in an inverted siphon configuration. This 15 x 3.5’
culvert crossing does not have sufficient capacity for the design event. The sump area
includes a “dry well” that appears to be filled with sediment. Team members feel
strongly that storm water facilities should not be siphoned under irrigation facilities. The
irrigation facility is easier to siphon for two reasons. Typically, it has relatively clean
water and has uniform flow. Team members have developed a concept alternative that
eliminates the siphon condition.

The recommended solution will shift the DRCC south around the 36” irrigation line. It will
roughly match the alignment of the Lions Gate development retention basin. The basin
will need to be re-graded (lowered a few feet). The 103 Avenue channel will maintain
the existing alignment north of the 36 irrigation line. The 103™ Avenue channel will be
connected to the southern channel via a “broken back” box culvert under the 36”
irrigation line. This configuration will eliminate the existing siphon configuration.

The “Addendum to the Durango Regional Conveyance Channel, Candidate Assessment
Report, Prestige Engineering, Inc., June, 2009.” recommended that a detention basin be
constructed at 107" Avenue. The proposed basin provided for a multi-use facility that
will limit peak discharge west of 107" Avenue to 1200 cfs. The hydrologic analyses
contained in the CAR required several modifications that significantly impacted the peak
discharge and volume at the basin. It is recommended that the regional hydrologic
model be reviewed in detail prior to the final design.

Team members evaluated several detention basin design alternatives including 1)
shallow (4 — 6 feet) surge basin, 2) shallow (4 — 6 feet) offline basin, and 3) deep (13
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feet) offline basin. The deep basin was determined to be the preferred alternative. The
deep basin would be required to construct a lateral weir from the southern channel to the
basin. A box culvert would serve as the lateral weir to scalp the peak flows off of the
hydrograph. The lateral weir would be required to pass approximately 300 cfs and the
detention basin would be required to have a storage volume of approximately 30 ac-ft.
In addition, the deep basin allows the DRCC to pass under 107" Avenue (between the
irrigation line and the sanitary sewer).

It is prudent for the design team to evaluate the DRCC downstream of 107" Avenue.
There are numerous large power poles at 107" Avenue that may impact the future
design. In addition, there are several large gravity utilities crossing the future DRCC
corridor downstream of 107" Avenue.

2.5.5 Hydraulic Conclusions

Hydraulic design of the DRCC was an iterative process. Team members utilized the
steady sate module of HEC-RAS to develop the conceptual alternatives. Once team
members received input from the VA Team, WAPA/APS and (waiting for SRP irrigation
and power input) unsteady state models were run to evaluate the hydraulic operation of
system. The preferred alternative varied significantly from the original conceptual design
described in the CAR. A second detention/retention basin was added to the system.
The basin was located immediately upstream of the constrained segment between 87"
Avenue and 89" Avenue.

The preferred alternative established the basic configuration of the channel system,
during the final design process team members will refine the preferred alternative to
improve the trail system alignment and elevation, provide vegetation, minimize the
mitigation area, limit right-of-way acquisition, and work within the capital cost limitations
and responsibilities of the project features. Team members will work to minimize the
changes during final design, but do not want to limit the opportunity for discussion,
creativity, and optimization of the design.

The recommended alignment is shown in Appendix B. The output files from the HEC-
RAS models are shown is Appendix D. The HEC-RAS models are contained on the CD
in the pocket of the report.
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2.6 Right-of- Way/Easements

The project site right of way (ROW) and easements have been researched by team
members. The following figures display the existing legal descriptions obtained by the
project team. ROWT/easement lines were identified through examination of Plat’s, As-
Built drawings, Maricopa County Assessor’s records, etc. The legal descriptions have
not been verified by title reports at the current time. They will be reviewed and verified
prior to completing the 30 percent design.

Ownership of right of way varies throughout the project. Most ownership lies with private
development. WAPA, APS, and SRP have extensive easements within the corridor. It
is anticipated that they will have prior rights. Maricopa County Flood Control District and
the City of Phoenix have extensive drainage easements within the corridor that will allow
for construction of the regional channel.

Team members have developed a conceptual design for the project. The majority of the
proposed drainage facility is located within existing drainage easements. It is the intent
of the project to construct the regional drainage system within the existing drainage
easements and allow the property owners (HOA) to maintain the facilities. Additional
right-of-way/easements will need to be acquired in several locations. Team members
have identified the following locations that may require the purchase of rights-of-way or
drainage easements.

1) Southwest quadrant of 83 Avenue and Elwood Street (Gerben Boschma Family
Trust) — The northeast portion of this parcel will be required to construct a multi-
cell box culvert across 83 Avenue. The SRP owned irrigation facility appears to
end at this location. The design concept constructs the proposed box culvert
over the private irrigation supply. The private irrigation supply would be
constructed as a siphon.

2) 89" Drive — the existing roadway sag crossing (entry to the Hurley Ranch
Elementary School) is lower than the 100-year WSEL. The vertical alignment of
the roadway may need to be modified and a retention basin constructed to
accommodate runoff from this roadway. The retention basin may be located
north of the regional channel and west of 88" Lane. Team members are
evaluating additional design alternatives for this crossing.

3) 95" Avenue to 99" Avenue — Additional rights-of-way or drainage easements will
be required along the southern side of the corridor (Jacquelynn Accomazzo
Trust). Team members will work with the District to determine if routing the entire
channel around the power poles will be more cost effective than constructing box
culverts (decision will be based on the cost of rights-of-way).

4) 107" Avenue south of the drainage corridor — The existing retention basin along
107" Avenue (south of the corridor) is not designated as a drainage easement.
The parcel may be filled and homes constructed in the future. Team members
need to determine the optimum future crossing of 107" Avenue. future extension
of the regional channel is planned to
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It is anticipated Temporary Construction Easements may be required for the project.
Team members will identify these locations during final design.

The following Figures show the right of way/easement parcels.
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Contract FCD 2009C007 Durango Regional Conveyance Channel
75" Avenue to 107" Avenue

2.7 Site Utilities

The proposed project limits include the area from 75" Avenue to 107" Avenue. This
project will not design any improvements for 75" Avenue or 107" Avenue. The project
will cross three arterial streets — 83" Avenue, 91% Avenue, and 99" Avenue. In addition,
the project will cross the following residential streets 76" Drive, 79" Avenue, park
entrance (future), 85" Avenue (future), Riley Road (future), 89" Drive, 92" Drive, 95"
Avenue, and 103" Avenue.

Initial utility identification within the Durango Regional Conveyance Channel (proposed
east/west corridor paralleling Elwood Street) has discovered the following overhead and
underground facilities that may impact the channel location or require added protection
or relocation due to the width, depth and routing of the proposed channel. At this time,
prior rights will be assumed without verification through easement legal descriptions or
title reports.

Western Area Power Administration (WAPA) 230 KV Power Line (South Line) — The
WAPA power line extends throughout the entire project length. The proposed channel
and culverts will need to accommodate WAPA's structural setback (20 feet adjacent to
power poles with a maximum depth of 6 — 7 feet), and maintenance access
requirements (minimum 20 access road throughout the entire corridor and 50 feet
diameter flat clears zone adjacent to power poles and midspans). It should be noted
that the existing condition does not meet these requirements. Team members met with
WAPA and described the proposed improvements. WAPA does not currently have a 50
feet diameter set up area at several of their midspan locations. WAPA stated that if they
do not currently have access to their line and the project does not modify the existing
channel configuration, then they will not require the District to provide a set up area.
WAPA will review the plans and provide a formal response at the next submittal.

Arizona Public Service (APS) 230 KV Power Line (North Line) - The APS power line
extends throughout the entire project length (parallel to WAPA). The proposed channel
and culverts will need to accommodate APS’s structural setback (adjacent to power
poles) and maintenance access requirements (throughout the entire corridor).
Discussions with APS personnel indicated that they will defer to the WAPA design
guidelines for this corridor. The WAPA criteria was discussed in the previous paragraph.

Salt River Project (SRP) Irrigation — SRP has several irrigation lines that cross the
corridor. The irrigation crossings are at 103 Avenue, 99" Avenue, Riley Road (future),
83 Avenue, and 79" Avenue. Team members contacted Harold Biever to discuss the
project design constraints. Mr. Biever stated that SRP will need to maintain all of the
existing crossings and that they will not allow their facilities to be siphoned. He stated
that he would not be attending any meetings until after he has received a preliminary set
of construction documents (after the Final Pre-Design Report). Team members stated
that there is a 72-inch sanitary sewer in the corridor (91%' Avenue) that may force the
SRP irrigation lines to be siphoned. He stated that SRP does not allow siphons in their
system. Team members will coordinate the design of the crossings (siphon) with SRP
personnel. In addition, SRP has several irrigation lines that flow parallel to the corridor.
A 36-inch irrigation line extends from 107" Avenue to 103 Avenue. A 24-inch irrigation
line extends from 107" Avenue to 99" Avenue. In addition, they have several irrigation
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Contract FCD 2009C007 Durango Regional Conveyance Channel
75" Avenue to 107" Avenue

supply channels along the corridor. These channels may need to be relocated as part of
this project. The design and maintenance of these crossings will need to be coordinated
with SRP. This may be a critical design item — if SRP is not willing to attend
meetings or assist in the development of design alternatives it may result in
rework and or reanalysis during final design.

City of Phoenix Sanitary Sewer — The 91% Avenue sanitary sewer is one of the main
constraints of the project. The 72-inch sanitary sewer limits the depth of the channel. A
24-inch sanitary sewer extends from 107" Avenue to 103 Avenue and a 12-inch
sanitary sewer extends from 91% Avenue to Riley Road. The 12 and 24-inch sewer lines
lay within the project alignment. The remaining sanitary sewers are relatively deep and
do not appear to adversely impact the channel design.

City of Phoenix Water Lines — Water lines are designed as pressure systems and may
be relocated to accommodate the channel design. There is one water line that runs
parallel to the corridor. It is located between 107" Avenue and 103 Avenue. It is not
anticipated that water lines will be a project constraint.

Salt River Project (SRP) Power — SRP has power lines along 107" Avenue that should
be incorporated into the design. These facilities will not impact this project, but may
impact the next segment of the design.

In addition to utilities along the corridor there are numerous north/south utility crossings.
The following Table 4 identifies utilities from their representative quarter section

mapping.

Table 4: North/South Utility Crossing Locations

STREET | SEWER | WATER | GAS | COM | CABLE | OVERHEAD | UNDERGROUND
: ELECTRIC ELECTRIC

| 75™ Ave 36" 27 | 2¢ > X X

76" Dr 10" -4 X

79" Ave X 8" 2" X X
83" Ave v 4 X X X
85" Ave | X

Riley Rd I g8 X X

89" Dr 12" g"

91 Ave 72" & o X X X X

18" ;

92" Ave g

95™ Ave 8" X X
99™ Ave 12" 6" X X X X
103™ Ave 8" 2" X

107™ Ave 30" [8"&I2"| 4" X X X

X = existing size unknown




Contract FCD 2009C007 Durango Regional Conveyance Channel
75" Avenue to 107" Avenue

Due to the sequence of construction (upstream to downstream), team members
conducted a preliminary utility review to identify potential conflicts west of 1 07" Avenue.
The recommended DRCC alignment (Buckeye Feeder branch), identified in the 2002
Durango Area Drainage Master Plan (FCD 99-41) was utilized for the utility investigation.

The goal of the preliminary utility investigation was to identify major “fatal flaw” utilities
that would adversely impact the proposed design. These were assumed to be gravity
sanitary sewers, high pressure gas lines, major SRP irrigation lines, etc.

The recommended DRCC alignment west of 107" Avenue to the Agua Fria River falls
entirely within Maricopa County jurisdiction except for a 25' strip annexed by the City of
Avondale 33' west of the section line along 107" Avenue.

It was assumed that underground dry utilities (telephone, cable, etc.), buried wet utilities
(potable water), and private irrigation pipes, irrigation canals and ditches could be
relocated with reasonable effort.

Research started with the Durango Area Drainage Master Plan DRCC (Buckeye Feeder)
recommended alignment and its respective 15% plan sheets 10 thru 15 of 38. These
plan sheets identified proposed box culverts at street crossings and known underground
conflicts. Additional research at the Cities of Phoenix and Avondale also identified the
following utilities.

]

Street Crossing | DADMP Box | Utility Crossed | Depth | Ground |
l Culvert Size | Elevation
1 Dysart Road 9-10'x5' None 925
. Sect 26 N/S Mid- 9-10'x5' None 930
i section line
' El Mirage Road 10-10'x5' None 934
Roeser Road 9-10'x5' 114" Effluent 8.5 937
235' N of Roeser None 36" SS 14.6' 938
Road
Broadway Road 9-10'x5' None 940
Avondale Blvd 8-10'x5' | 20" El Paso Gas 9.7' 957
aka 115" Avenue 42" SRP lIrrigation 8.5' 957
‘ 30" SS 17.8' 957
' Sect 19 N/S Mid- 8-10'x5' None 958
section line
107" Avenue 6-10'x5' 30" SS 18' 965

* Assumed from Durango Area Drainage Master Plan (FCD 99-41).
+ COP as-built plans were not made available due to security issues.

Horizontal alignment was not questioned as to its relationship to the Buckeye Feeder
Canal, section lines or mid-section lines. The route traverses large tracts of cultivated
agricultural lands except for the power substation north of Broadway Road from % to 2
mile east of El Mirage Road. Horizontal alignment may be subject to change as
development precedes the extension of the DRCC and as right-of-way negotiations

40
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Contract FCD 2009C007 Durango Regional Conveyance Channel
75" Avenue to 107" Avenue

begin. Two physical features that could influence the final horizontal alignment would be
the transmission pole spacing for SRP’s 500kV line north of Roeser, SRP’s 230kV line
along Broadway, and manholes on Avondale’s 36" sewer north of Roeser.

Conclusions:

a) City of Phoenix and City of Avondale sanity sewer lines (north of Roeser, in
115" Ave, in 107" Ave) appear to be deep enough to avoid any disturbance.

b) Both private and SRP irrigation pipes, lined canals and dirt ditches that cross
the DRCC are assumed to be replaced by inverted siphons.

c) El Paso Natural Gas 20" high pressure line in 115" Avenue appears to
control the channel depth to the east. However, the 0.6' separation between
top of pipe and flow line of channel will not be acceptable from either a
construction or maintenance perspective. A critical factor for design will be
providing more clearance, lower the pipeline, or lower the channel.

d) City of Phoenix 91 Ave Treatment Plant effluent discharge line needs
additional verification for depth (at Roeser). One pothole taken in 91%
Avenue, as part of the DADMP, placed the pipe only 5' deep. The
approximate depth of 8.5' three and one-half miles west should not be
considered accurate until verified. A pothole above the pipe on the Roeser
Road alignment one-half mile west of 115" Avenue is recommended.
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Contract FCD 2009C007 Durango Regional Conveyance Channel
75" Avenue to 107" Avenue
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Contract FCD 2009C007 Durango Regional Conveyance Channel
75" Avenue to 107" Avenue

3.0 Opportunities and Constraints Analysis and Summary

3.1 Site Analysis Memorandum

The Draft Site Analysis Memorandum is contained in Appendix A. The memorandum
provides a description of the existing conditions, project constraints and opportunities
within the project. It is difficult to develop a detailed description of the landscape
enhancements until the channel characteristics have been determined. The site
analysis memorandum will be expanded prior to the Final Pre-Design Report.

3.2 Hydrology and Hydraulics Opportunities and Constraints
The existing drainage improvements within the DRCC were designed and constructed
as part of private developments. The existing facilities are not interconnected and have
variable hydraulic capacities. The key design constraints within the project corridor are
coordination with WAPA, APS, SRP irrigation and power, City of Phoenix 91 Avenue
sanitary sewer, and private developments.

A constraint that affects all four reaches is the existing landscape and irrigation.
Channel modifications may require replacement of the existing landscaping and
irrigation systems. Because the HOAs maintain the landscaping and irrigation systems it
is probable that many different irrigation systems exist. The replacement of the systems
will be costly.

Additional Analysis:

Do a plant inventory to document the existing landscaping within the corridor. This
will assist in the proposed landscape plan for the corridor. Do an analysis of the
existing irrigation systems to document the different types of systems. The proposed
irrigation system will conform to the existing system.

The following paragraphs define the project opportunities and constraints for each of the
four reaches (approximately one mile in length).
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Contract FCD 2009C007 Durango Regional Conveyance Channel
75" Avenue to 107" Avenue

3.2.1 Reach 1 - 75" Avenue to 83™ Avenue

Constraint No. 1:

The primary constraint in this reach will be minimization of maintenance. Linear
retention basins have been excavated and two box culverts constructed (76" Avenue
and 79" Avenue). The ultimate condition channel may be created by removing small
earthen berms, excavating the basin invert, and re-grading the basin side slopes within
the alignment. The channel is earth lined and meanders around WAPA/APS power
poles. Although the velocities within the channel are relatively slow, it is anticipated that
some erosion protection will be required. The adjacent subdivision (Tuscano)
constructed the infrastructure prior to the economic downturn. Homes have not been
built at the current time. The development does not appear to be maintained. Large
portions of the channel are filled with tumbleweeds. In addition, the “abandoned” look of
the development raises safety concerns and encourages vandalism.

Opportunity:

Develop a channel with minimal short term maintenance that may be enhanced once the
adjacent development is completed.

Additional Analysis:

Team members performed hydraulic analyses (HEC-RAS) to determine the required
channel and culvert configuration within this reach. Team members have utilized steady
state models to develop conceptual designs and will run the unsteady state models to
optimize the system.

It appears that minimal channel modifications will be required to convert the linear
retention basin into a regional channel.
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Constraint No. 2:

A constraint in this reach will be coordination with the City of Phoenix Parks. A portion of
the proposed channel (west of Tuscano Elementary School to 83 Avenue) will be
located within a future City of Phoenix Park. Park representatives stated that they would
prefer not to have regional drainage facilities within the park. If drainage facilities are
located within the park, then the right-of-way would need to be purchased from the City.

Opportunity:
Develop a multi-use channel that will blend with future park amenities.
Additional Analysis:

Team members performed hydraulic analysis (HEC-RAS) to optimize the channel
(minimize right-of-way acquisition of park land) within this reach. Team members
utilized the steady state models to develop conceptual designs and will run the unsteady
state models to quantify the attenuation (storage losses) within the channel.
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Contract FCD 2009C007 Durango Regional Conveyance Channel
75" Avenue to 107" Avenue

Constraint No. 3:

A constraint in this reach will be the extension of the future park entrance roadway
across the channel as shown in the Park Master Plan (see Figure 2.3, Corridor
Opportunities/Constraints). Team members need to determine if the future crossings
should be constructed as part of this project or delayed until the adjacent property is
developed.

Opportunity:

Minimize future disturbance to the channel.

Additional Analysis:

Need to perform quantity and cost estimates to determine project cost and compare with
available funding.

Constraint No. 4:

There is not an existing crossing of 83 Avenue. The proposed channel will require
crossing a major arterial with numerous utilities. The major utility constraints are the
SRP irrigation line and the WAPA/APS 230 KV power poles.

Opportunity:

Coordinate the crossing design with SRP irrigation personnel. It would be preferable to
“siphon” the irrigation line under the regional channel. In addition, the WAPA/APS power
poles may require the channel to be shifted to the south. Minimize project cost by
identifying utility locations and minimizing construction issues.
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Additional Analysis:

Need to meet with SRP irrigation personnel and determine their position on “siphons”.
Need to clarify the ownership of this irrigation line. It appears that the SRP irrigation line
transitions to a private line at this location. It may be easier to siphon a private irrigation
line under the DRCC rather than a SRP irrigation line. In addition, team members will
determine the future need for the irrigation lines (i.e., are these lines going to be
abandoned in the near future). This is a critical design item. It will determine if the
regional channel will be siphoned under the irrigation line or if the SRP irrigation line is
siphoned under the regional channel. Need to identify pothole locations and verify utility
locations (horizontal and vertical).

Constraint No. 5:

A constraint in this reach is the WAPA/APS 230 KV power poles. Team members met
with WAPA and APS representatives regarding the project. They stated that they
require all-weather access to their facilities. In addition, they require a 50 feet diameter
flat clear zone around their poles and at the midspan of their lines. The existing
condition does not meet their design requirements

Opportunity:

Coordinate the project with WAPA and APS. Attempt to minimize the hydraulic
structures within the project limits.

Additional Analysis:

Submit WAPA a plan view of the corridor with the poles and midspan locations
highlighted. Coordinate the design with WAPA to determine areas that require hydraulic
structures. APS will utilize WAPA's design criteria for this project.
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3.2.2 Reach 2 - 83" Avenue to 91% Avenue

Constraint No. 1: The primary constraint in this reach is the WAPA/APS power poles.
The existing channel/basin system narrows significantly adjacent to the poles.

3 S

Opportunity:

Provide wider channel and/or culvert crossings to maintain hydraulic continuity.
Minimize project cost by minimizing utility conflicts. Look at utilizing the existing
retention basins (both sides of power lines) to increase hydraulic capacity

Additional Analysis:

Widening the channel near the poles will require close coordination with WAPA and
APS. Need to coordinate the design with WAPA representatives (APS representatives
have stated that they will defer to WAPA design criteria).

Constraint No. 2:

A constraint in this reach will be extensions of 85" Avenue and Riley Road across the
channel. Team members need to determine if the future crossings should be
constructed as part of this project or delayed until the adjacent property is developed.

Opportunity:
Minimize future disturbance to the channel.
Additional Analysis:

Need to perform quantity and cost estimates to determine project cost and compare with
available funding. In addition, team members need to determine if the culvert will be
sized for the 100-year storm event or for the 10-year storm event with the 100-year
storm event overtopping the culvert at a depth of less than six inches.
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Contract FCD 2009C007 Durango Regional Conveyance Channel
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Constraint No. 3:

There is a 48" SRP irrigation line crossing the drainage channel at 87" Avenue. The
irrigation line will be in conflict with the proposed channel. A siphon will be required at
this location.

Opportunity:

Coordinate the crossing design with SRP irrigation personnel. It would be preferable to
“siphon” the SRP irrigation line under the regional channel. Need to clarify long term
need for the irrigation line, long term maintenance costs, etc.

Additional Analysis:

Need to meet with SRP irrigation personnel and determine their position on “siphons”.
Need to determine the future need for the irrigation lines (i.e., are these lines going to be
abandoned in the near future). This is a critical design item. It will determine if the
regional channel will be siphoned under the SRP irrigation line or if the SRP irrigation
line is siphoned under the regional channel. Need to identify pothole locations and verify
utility locations (horizontal and vertical).
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Contract FCD 2009C007 Durango Regional Conveyance Channel
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Constraint No. 4:

There is one 24-inch culvert crossing at 89" Drive. The proposed channel will require a
larger box culvert crossing. The vertical alignment of 89" Drive is relatively low and
does not contain the 100-year storm event. 91% Avenue constraints (sanitary sewer)
have a major impact on 89" Drive (see constraint 5).

Opportunity:

Need to maximize the hydraulic capacity of the crossing without adversely impacting the
surrounding properties. Optimize the vertical profile of 89" Drive between Hurley
Elementary School and Forest Grove Avenue. Increase the height of the “bank”
surrounding 89" Drive to provide additional hydraulic capacity. Explore feasibility of
constructing a local retention basin north of the DRCC to accommodate street runoff.
This will prevent DRCC flow from breaking out into the neighborhood.

Additional Analysis:

Explore feasibility of a full 100-year culvert crossing versus the 10-year under/100-year
over culvert crossing to minimize street impacts. Optimize the HEC-RAS model once
input from WAPA and SRP irrigation has been received. Determine the size of retention
basin required to isolate storm water runoff generated north of the DRCC.
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Contract FCD 2009C007 Durango Regional Conveyance Channel
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Constraint No. 5:

The primary constraint in this reach is a 72" sanitary sewer in 91% Avenue and the
WAPA/APS 230 KV power poles. The existing culvert crossing has insufficient capacity
to pass the required flow. The depth from the roadway to the top of the pipe is
approximately 7 feet. In addition, the invert of the proposed culvert crossing will be
higher than the invert of the upstream channel. This will place additional constraints on

the 89" Drive crossing.

Opportunity:

Increase the hydraulic capacity of the 91% Avenue culvert crossing. Replace the existing
6 — 30” pipe culverts with a multi cell box culvert.

Additional Analysis:

Explore feasibility of a full 100-year culvert crossing versus the 10-year under/100-year
over culvert crossing to minimize street impacts.
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3.2.3 Reach 3 - 91%! Avenue to 99" Avenue

Constraint No. 1:
The existing channel capacity is inadequate.
Opportunity:

Explore expanding the existing channel by utilizing adjacent Tivoli retention basins
(landscaped) and vacant land to south. Alternatively, widen and/or deepen channel
downstream of 91% Avenue.

Additional Analysis:

Team members performed hydraulic analyses (HEC-RAS) to evaluate the expanded
channel configuration. They will perform unsteady state models once the conceptual
design has been reviewed.
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Constraint No. 2:

The existing culvert crossing at 92™ Drive is does not pass the 100-year storm event
with an overtopping depth of less than 6 inches.

Opportunity:

Increase number of culvert barrels at each crossing to maintain continuity of channel
system. The WAPA/APS culvert crossing creates a backwater that overtops the 92
Drive crossing.

Additional Analysis:

Explore feasibility of the 10-year under/100-year over culvert crossing to minimize street
impacts. Team members may be required to request a design exception for this
crossing. The adjacent homes are 2 — 3 feet above the roadway. It does not appear

possible to limit the overtopping depth to 6 inches or less.

Constraint No. 3:

The culverts passing adjacent to the existing WAPA/APS power poles are undersized to
pass the 100-year channel flow.

Opportunity:

Increase number of culvert barrels at each crossing to maintain continuity of channel
system. This will require close coordination with WAPA/APS. Alternatively, supplement
existing culverts with parallel channel system (dual channel) to the south.

Additional Analysis:

Team members performed hydraulic analyses (HEC-RAS) to determine the hydraulic
capacity of the channel. The proposed culvert crossing maximizes the hydraulic
conveyance of the corridor. The culvert crossing includes box culverts north of the
poles, through the poles, and south of the poles. Team members will coordinate the
design with WAPA and APS.
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3.2.4 Reach 4 - 99" Avenue to 107" Avenue

Constraint No. 1:

The primary constraint in this reach is ensuring that the maximum peak discharge
crossing 107" Avenue is 1200 cfs.

Opportunity:

Develop a multi-use detention basin at 107" Avenue to limit the peak discharge to 1200
cfs (or less). The basin may be converted into a park by the City of Phoenix in the
future. In addition, 107" Avenue contains several utilities (sanitary sewer and irrigation)
that constrain the 107" Avenue crossing. The Lions Gate retention basin (DRCC
channel) invert elevation must be lowered in order to construct a box culvert between the
sanitary sewer and irrigation line.

Additional Analysis:

Due to time constraints the conceptual designs were developed with the steady state
module of HEC-RAS. Team members will run the concepts with the unsteady state
module to better quantify the attenuation (storage losses) within the channel.
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onstraint No. 2:

The existing channel does not have the hydraulic capacity to convey the 100-year storm
event.

Opportunity:

Increase the channel conveyance by utilizing the Lions Gate retention basin with the
drainage easement south of the half section line. Increase the size of the existing
channel to provide additional hydraulic conveyance.

Additional Analysis:

Need to perform analyses to determine the hydraulic operation of the channels
(independent or single channel) and determine how the detention basin will function.
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Constraint No. 3:

The existing irrigation line and overhead power line restrict the channel location.

Opportunity:

Increase the channel conveyance by utilizing the Lions Gate retention basin with the
drainage easement south of the half section line.

Additional Analysis:

Need to perform analyses to determine the hydraulic operation of the channels
(independent or single channel) and determine how the detention basin will function.

T




Contract FCD 2009C007 Durango Regional Conveyance Channel
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Constraint No. 4:

The existing 36 irrigation line crosses the channel under the pedestrian bridge east of
103 Avenue. The existing 3.65 x 15’ culvert is siphoned under the irrigation line.

Opportunity:

Eliminate the siphon condition by shifting the DRCC south of the 36 irrigation line (along
the existing Lions Gate retention basin alignment). Route the 103" Avenue flow into the
existing retention basin north of the 36" irrigation line. Construct a “broken back” culvert
to route flows from north of the 36" irrigation line to the southern channel. This
configuration will eliminate the existing DRCC siphon.

Additional Analysis:

Team members performed hydraulic analyses (HEC-RAS) required to for the channel
designl. Need to coordinate the design with SRP. Need to pothole utilities to determine

potential conflicts.
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Constraint No. 5:

Optimize the proposed detention/retention basin at 107" Avenue.

Opportunity:

Team members evaluated several detention basin alternatives including the following: 1)
shallow detention basin (4 — 6 feet) that functions as a surge basin, 2) shallow detention
basin (4 — 6 feet) that functions as an offline basin, and 3) deep detention basin (13 feet)
that functions as an offline basin. The deep detention basin is required in order to route a
lateral weir from the DRCC under the 36" irrigation storm water to the basin. The
proposed weir will be sized to convey 300 cfs into the basin and the basin will be have a
storage volume of approximately 30 ac-ft. The basin will be designed to maximize
retention/detention in order to minimize the size of downstream structures. The COP
requested the basin be graded to accommodate future soccer fields

Additional Analysis:

Team members will perform analyses to determine the hydraulic operation of the
channels and the detention basin.
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4.0 Recommendations

Team members need input from WAPA/APS and SRP irrigation before the design
alternatives can be finalized and a preferred alternative selected. Team members have
met with WAPA/APS and obtained their design criteria. SRP will not meet with team
members or perform reviews until preliminary plans have been prepared. The design
criteria may significantly impact the horizontal and vertical alignment of the proposed
channel. Team members will meet with SRP during the final design process.

4.1 Cost & Quantities

Development of project quantities and costs are still in the conceptual stage. Once team
members have received review comments the estimates will be refined. The quantity
and cost tables are contained in Appendix E.

4.2 Issues to be addressed during design

The following issues need to be resolved prior to the development of the Final Pre-
Design Report for this project:

SRP Irrigation design guidelines for irrigation crossings;

COP design guidelines (variances) for sanitary sewer and street crossings;
FCDMC design guidelines for detention basin design;

COP Park design criteria for multi-use drainage facilities;

COP/FCDMQC criteria for future roadway crossings of the DRCC;

Design constraints for existing retention basin re-grading/re-vegetation;

Design constraints for roadway alignment modifications;

SRP life expectancy for existing irrigation facilities (assuming future development);
COP use of park facilities for detention basins;

Potential use of 83 Avenue channel to the south (outlet into the Gila River);
Opportunity to coordinate regional drainage design with SR 801 Freeway (located %4
south of Broadway Road at 83™ Avenue).
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Introduction

The Flood Control District of Maricopa County (FCDMC)
in the Durango Area Drainage Master Plan (DADMP)
studied the flooding potentials of the area bounded by
I-10 freeway to the north, the Salt River to the south,
the 1-17 freeway to the east, and the Agua Fria River to
the west. This study identified that a portion of flooding
re-mediation could be attained by the introduction of a
regional conveyance channel. The channel alignment,
starting from 63rd Avenue, heads west and parallels the
Union Pacific Rail Road. The channel then turns south
paralleling 71st Avenue, then it would turn west along
the Elwood Street alignment until it turns south at 119th
Avenue. It parallels 119th Avenue until it intersects the
Buckeye Feeder Canal, following that alignment, and then
discharges into the Aqua Fria River. This channel is deemed
the Durango Regional Conveyance Channel (DRCC). The
eastern portions of the DRCC from 75th Avenue to the
east have been constructed via a combination of channel,
storm drain, and basins that eventually outlets south to the
Salt River. This particular project is focused on the middle
reach of the DRCC along the Elwood Street alignment
from 75th Avenue and heads west to 107th Avenue. The
existing improvements of the DRCC are not conveying
water to this section of the DRCC.

The goal of the project, as identified by the FCDMC,
is to provide flood protection from the 100 year storm
event. This will be accomplished by conveying water in
a continuous channel from 75th Avenue to 107th Avenue.
The engineering design criteria has been stated that the
channel should be able to contain the 100 year storm
event. Initially the intent, where the channel intersects
with existing cross streets, the channel should strive to
pass the 10 year storm event under the roadway through
box culverts or other means, with the 100 year storm
event overtopping the roadway for a maximum depth
of six inches. Due to existing roadway constraints this
approach has been revised to pass the entire 100 year
event under the roadway.

The terminus of this phase of the DRCC occurs at 107th
Avenue where a large basin will be excavated. Inthe interim
condition this basin will serve as a retention basin capable
of storing the 100 year event. In the future condition of
a fully completed DRCC the basin will serve as an offline

' detention basin that will meter out approximately 1200

_ Looking North At Proposed Basin Site
cfs back into the channel as it continues its route to the
Agua Fria River. The Addendum to the Durango Regional
Conveyance Channel Candidate Assessment Report
provided a conceptual basin design, approximately 40+

acres, that encompassed the southwest quarter of the &

northwest quarter section bounded by 107th Avenue
and 105th Avenue alignment on the east/west and by the
Elwood Street alignment and the Miami Avenue alignment
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on the north/south. This concept basin was set back ¥4

from 107th Avenue by 300 feet and was slated to hold

six professional size soccer fields. This basin site will }

need to be analyzed and re-configured to work with the
preferred alternative.

Existing Conditions

As stated above, the channel improvements for this
segment are slated to follow the Elwood Street alignment.
The channel area cuts through several existing single
family residential subdivisions, school sites, future City

of Phoenix park sites, and agricultural fields. The private

development of the subdivisions has created several

portions of channel and retention/detention basins §

through the corridor. The project team is tasked with
evaluating these existing channels, basins, and culverts
to see if any of the existing conditions will meet the
design requirements as set forth by the FCDMC and/or
what modifications will need to occur in order to convey
the required flows.

7 A
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Looking East Along Trail with. Twin 230 kV Powerlines In Distance
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Inaddition, the corridoralso parallels twin 230 kV overhead
power lines that are owned by Arizona Public Service
(APS) and Western Area Power Association (WAPA).
Currently, portions of the channel and basins meander
around the existing power poles or have culverts running
directly adjacent to the power poles. New improvements
or modifications will need to be in conformance with all
APS and WAPA development requirements.

Regional Attributes
(See Figure 1)

Existing and Future Character

The FCDMC has provided to the project team the
Landscape Inventory and Analysis (LIA) document (July
1, 2009) for this specific reach of the DRCC. This
document provides a comprehensive analysis of the
region with respect to the specific project reach. The
LIA has determined that the current Landscape Character
Physical Setting is Sonoran Desert Valley Plains with an
existing Cultural Setting that is mainly comprised of Rural
and Suburban development. The LIA identifies that the
Future Cultural Setting will be predominately Suburban.
Additionally, the Existing Landscape Character Units are
majority Rural Valley Plains but are identified to become
majority Suburban Valley Plains.

Recreational Components

The study area is located approximately two miles north of
the Salt River and approximately four miles from the Agua
Fria River. Both of these rivers corridors are identified
on the Maricopa County Regional Trails plan as linkages
to regional destinations such as the South Mountain and
Sierra Estrella Mountains.

In addition to these regional amenities, identified in the
LIA, the project team has identified that the City of Phoenix
has either existing or proposed trail systems that align
with Lower Buckeye Road, Broadway Road, and directly
through the heart of the project area along the Elwood
Street alignment. In addition to these east/west trails the
City has several north/south trail alignments along 101st
Avenue, 95th Avenue, 87th Avenue, 79th Avenue, and
/1st Avenue. The combination of these alignments would

. allow a trail user to complete a several mile loop trip or

s, N
S

connect to the Salt River's regional trail network.
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The City is currently developing the Tres Rios project
along the Salt River from 91st Avenue to 111th Avenue.
This series of constructed wetlands, trails and trail heads,
outdoor classrooms, and environmental education center
will become a regional destination for recreationist valley
wide. The City of Phoenix is also in the preliminary stages
of beginning the Oeste Project which will be a Salt River
reclamation project, similar in scope to the Rio Salado
project, that will extend from 91st Avenue east to 19th
Avenue. In the near future trail users will be able to travel
along the banks of the Salt River from Mesa, through
Tempe, Phoenix, and Avondale.

™N
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Local Destinations

The project area specifically has four elementary schools
within a 1/4 mile of the proposed channel alignment
and existing trail system. Additionally, the City has four §
Neighborhood Parks and one District Park either directly

T

. i g 5 3 > \
Portion of Undeveloped Trail Between 79th & 75th Ave. ;

adjacent to the channel alignment or within a half-mile.

The project area specifically has a soft surface trail that is
almost contiguous for the entire stretch from 75th Avenue
to 107th Avenue. Missing linkages are a half mile stretch
east of 91st Avenue and a mile stretch from 79th Avenue
to 75th Avenue. Completion of this trail system, as well &
as providing complementary access connections to the s
existing and future subdivisions, will create a complete
network of alternative routes to these regional and site
area destinations for non-motorized users.

R Durango Regional Conveyance Channel
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Corridor Opportunities and

Constraints
(See Figure 2)
&

Views

The corridor contains two types of views; views from
within the corridor looking out and views looking into the
corridor.

The predominate scenic view from the corridor are
the Estrella Mountains to south of the project area.
Unfortunately for trail users, only glimpses of this scenic
vista are afforded from the existing trail. The mountains
can only be seen where there is active agricultural
production or undeveloped subdivision lots. The existing
single family residential development is a combination of
single story and two story houses. The corridor is tightly
lined by a majority of two story houses on the southern
boundary which eclipses all but the slightest glimpse of
the Estrella Mountains.

Views into the corridor could be classified into two
categories, views from residential back yards and views
from public access points. Residential back yard views are
lots with existing open view fence. Public access points
are considered cross streets, pedestrian connections
through subdivisions to the corridor, and views from within
the corridor. A large majority of the corridor is open to
viewing from either these public access points or from
residential back yards. It will be critical that improvements
within the corridor, while serving a functional engineering
purpose have an aesthetically pleasing appearance.

. From a residential perspective, most home owners incur a

‘{\| Durango Regional Conveyance Channel
-/ Elwood Street (75th Ave to 107th Ave.)

premium lot charge when purchasing a home on an open
space corridor. Paying this premium is meant to ensure a
pleasant view and an enhanced and expanded backyard
experience. These public access views into the corridor
are important for several reasons. They will lend the public
perspective and perception of the corridor. Views into the
corridor from the intersecting cross streets can be a brief
glimpse from a passing automobile, where framing of
views, massing of shapes, and colors may be perceived.
Or they can be from the perspective of a pedestrian,
equestrian, or bicyclist where speeds are slower, textures
of plant material and hardscape become apparent, and
points of entry can be determined and should be inviting.
Views from smaller pedestrian linkages to the corridor
from the subdivisions should be clearly defined and
open to the corridor. Users of these smaller access areas
should have a sense of security, created through open
views and clearly identifiable connections or landmarks.

The majority of the corridor does have view fence; while
this allows the resident to look out, it also affords trail and
corridor users views into residences. Careful consideration
of corridor improvements such as trail placement, channel
alignment, plant material, and lighting will need to be
considered to balance and buffer both types of users and
provide a sense of privacy and security for all.

Trail System

As stated previously, an existing soft surface (1/4”
minus stabilized decomposed granite), ranging in width
from ten to fourteen feet, occurs for the majority of the
corridor. These trails have been installed as part of the
private development along the corridor and are currently
maintained by the various Home Owner’s Associations
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(HOA) with the exception of an approximately 1/4 mile
frontage along Elwood Street, east of 83rd Avenue that
is maintained by the City of Phoenix Parks Department.
These trails, while mostly privately developed and
maintained, are in public use easements.

The trail is generally a single linear trail as it moves along
the corridor, the two exceptions to this are from 91st Avenue
to 95th Avenue and then again from 99th Avenue west
to the beginning of the Lions Gate subdivision. In these
locations there is a parallel set of trails that follow the top of
bank of existing channels or retention basins. While each
of these dual trails offers connections to the trail from their
respective subdivision on the north or south, the channels
or retention areas create a barrier for any potential cross
traffic except for at the existing street crossings. Barriers,
such as this, effectively eliminate chance encounters by
trail users. It is these chance encounters by the various
user groups that help to give a sense of identity to a place,
allow the formation of friendships, and help build a larger
sense of community. These barriers could be reduced
through the implementation of cross trail connections,
pedestrian bridges, or culvert crossings.

_ Exercise Station Within Tivoli Subdivision: -

The Tivoli subdivision has installed exercise equipment
stations and signage along their segment of trail. These
amenities will need to be either protected in place or
relocated as appropriate if any disturbance occurs in that
reach.

The majority of the subdivisions have incorporated
additional open space areas along the corridor in the
form or parks, retention areas, or rest nodes. Some of
the open space areas provide a connection to the existing
trail system. Most of these existing connections occur
through open turf/landscape areas with excellent visibility

‘ into the corridor. There are however several corridor entry
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points, particularly in the Country Place subdivision that

are relatively narrow and do not offer the greatest sense of

comfort. These openings occur between houses so the
user has a one or two story structure on either side along
with a six foot tall block wall. While little can be done to
these houses and walls of these entry corridors, existing
plant material should be evaluated for size and visibility.
Smaller plant material should increase visibility and
decrease potential hiding spots, thus allowing a greater
sense of safety. Additionally, these small openings are
difficult to discern from the trail user perspective trying
to access the interior of adjacent subdivisions. The
addition of monumentation, signage, pavement texture

changes, or other cognitive way finding device, suchasa 3 :

specific grouping of plant materials, could be introduced
to increase the visibility of the connection areas.

The potential does existing to provide additional
connections through various open space retention areas
along the corridor. Each potential connection point would
need to be evaluated for accessibility, impacts to retention
volumes, and impacts to existing landscaping. Each
subdivision HOA would need to evaluate the cost-benefit
of these potential connections.

Of this four mile corridor there does exist approximately a &= »

mile of undeveloped trail that disrupts the continuity of the
system. The first portion of missing trail is at the Tuscano
subdivision. This subdivision has all of its infrastructure,

such as roads, utilities, walls, and drainage areas, but no QW

houses. The intent was for the developer to install this
piece of trail and would have been maintained by the HOA.
Any improvements through this reach will need to ensure
adequate space is left on the overbank for a future HOA
trail as well as cross connections to the neighborhood.




Ranch Subdivision. While there appears to be an existing
maintenance road that has an application of aggregate
base, a defined trail system has not been established. The
subdivision has provided connections from the subdivision
to the trail alignment but no trail improvements. It appears
that the limits of the Hurley Ranch subdivision are just
north of the trail corridor and therefore the developer did
not install the trail. Development of this segment is quite
critical as both Hurley Elementary and Union Elementary
and a future City Neighborhood Park are directly adjacent
to the trail corridor. Further investigation into who is
responsible to develop and maintain this portion of trail
will be required. The intersection of 89th Drive and the

. trail in this area results in a particular challenge due to a
steep slope and elevation change of approximately three
feet from top of street to the trail. This elevation change
will not only affect the trail system and accessibility, but
channel capacity and containment through this reach as
well.

The last hindrance to connectivity of the trail system is the
crossing of the various arterial and collector roadways.
While the collector streets tend to have less traffic than
the arterials and are at slower speeds, improvements
could be made for safer crossings. Currently crossings
are not signed, nor are there pavement markings to
indicate a crosswalk. Simple additions of signage and
enhanced pavement in a crosswalk increases the visibility
of the crossing to passing drivers and can result in a safer
crossing (See Appendix). This also decreases rogue
crossing locations.

In addition to lack of signage or pavement markings
indicating a crossing, some of the existing arterials that
intersect the corridor have raised and planted medians
. that prevent cross flow.  The introduction of pedestrian

%
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refuges would introduce a designated crossing point in
addition to the creation of a sheltered area to address the
crossing in stages if necessary. More substantial crossing
enhancements such as pedestrian activated signals could
be investigated for potential installation as well.

All trails should be developed or reestablished to be in
accordance with the City of Phoenix’s standard trail details
P1130 and P1131 (See Appendix). Trails should also
conform to The American Association of State Highway
and Transportation Officials (AASHTQ) guidelines for
shared-use paths. This project specifically should try to
adhere to the minimum five foot set back from the top of
channel slopes.

Schools

Several elementary schools punctuate the corridor. The
unification of this corridor can offer alternative means of
transportation for these children to arrive safely at school.
Separation from automobile traffic as well as a highly
visible trail corridor provides ample opportunities for
“eyes on the street” and an increasingly safer commute.
Federal funding exists for developing “Safe Routes to
Schools” and could be a potential funding source.

In addition, the close proximity of the schools to the
corridor offers the opportunity to design improvements
with the potential for education. Hydrologic functions
could be observed and discussed by classrooms.
Portions of the channel could be developed into various
biomes of the desert wash system as an additional
educational opportunity to study the various flora and
fauna associations.

Parks

\" Durango Regional Conveyance Channel
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Several parks have been developed along the corridor
by the various subdivisions. These parks all vary in
the amenities that they offer, but range from a bench,
within or adjacent to a park, to large play structures and
ramadas. The majority of access to the corridor, through
the subdivisions, occurs through these park areas. These
facilities are all currently maintained by their respective
HOAs.

The study corridor falls within the Estrella Village of
the City of Phoenix General Plan. The City of Phoenix
currently has four Neighborhood Parks in the study area
and one District Park just north of the study area. The
City of Phoenix’s General Plan has a Recreation Element
section that identifies potential programing for these types
of facilities. “Neighborhood parks are designed to serve
an area within a radius of one-half mile or a population of
4,000to 7,000 people . . . These parks are within walking or
bicycling distance of residences and are typically 15 acres
in size. Local or collector streets typically border them.
Most neighborhood parks include children’s playground
and picnic areas, open play turf areas, parking, lighted
volleyball and basketball courts, and restroom facility.”
(COP General Plan, pg. 294)

“District parks draw from several communities and
are 200 acres or larger, serving 100,000 to 200,000
people. They provide for active and passive recreation
and serve a five-mile service radius. They may include
specialized activities such as a golf course, festival area,
or an amphitheater. In general, district parks are located
on arterial streets, or in areas where the size and function
will have minimum impact, i.e., commercial or industrial
areas. They also serve the immediate local communities
as neighborhood parks or community parks and contain
these features: playgrounds and picnic areas, lighted
basketball and volleyball courts, lighted racquetball courts,
lighted softball and soccer facilities, restroom facilities,
lighted tennis courts, and picnic ramadas.” (COP General
Plan, pg. 295)

Currently the City does not have the funding to maintain
these future parks, so therefore there are not plans in the
near future to develop them. The unnamed park at 83rd
Avenue in the Tuscano subdivision is the only City park
in the corridor that currently has an unofficial master
plan that was provided with the subdivision design. This

_ park along with the unnamed park at 89th Drive within

the Hurley Ranch subdivision are currently in line with the

‘s
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drainage corridor and will potentially be impacted by the
planned channel improvements. A clear understanding of
the City’s future programming of these sites will allow the

2010
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project team to create a design alternative that will foster
a “win-win” situation to provide both flood protection and
a recreational amenity for the City.

Currently the unnamed park at 89th Drive within the Hurley
Ranch subdivision is being developed as an off-line basin
for the pre-design study. This basin is being added to
take the peak flow down as the water heads to the west. By
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taking off the peak flow, the existing channels to the west KSs

can be left untouched and therefor the existing landscape,
irrigation, and trail system can remain intact.

Dual Overhead 230 kV Power Lines Near 107th Ave.

Flood Plain

The west end of the project from 107th Avenue to the east, | '

encompassing almost the entire Lions Gate subdivision,
is identified as Flood Plain by the DADMP document,
the LIA document, and the Maricopa County Assessor.
However, the Federal Emergency Management Agency
(FEMA) has not identified the area as Flood Plain on any
of their maps or updates. The existing turf and landscape
retention basins are only to store Lions Gate's on-site
drainage and does not remove them from the Flood Plain

designation. The drainage improvements for this project

should eliminate the flood potential of that subdivision.
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Power Poles

The dual overhead 230 kV power lines will play a
significant role in all aspects of any improvements within
the corridor. Both APS and WAPA have 50 foot, level,
clear zone requirements around their poles in order to
provide proper maintenance access to their poles. As
well as access requirements at intervals along the spans
of the lines as well. Maintenance roads, typically 20 feet
wide, will also need to be incorporated into the design.
There are currently areas along the corridor that appear
to not meet these requirements. Due to these various
restrictions the channel alignment may need to take
significant shifts in order to traverse around the power
poles and through the corridor. Any shifting of the existing
channel or retention basins will impact existing trails,
site amenities, and landscape and irrigation. A clear
understanding of what existing facilities APS and WAPA
will allow to be maintained in there current state, as well
as what modifications or additions can occur around their
poles will need to be solidified in order to produce design
parameters for improvements.

Other additional design considerations for this corridor
that will need to be addressed is the build up of static
energy on site amenities. Any new metal objects such as
signs, trash cans, benches, etc. will need to be grounded
per National Electrical Safety Code (NESC) standards to
reduce the potential for nuisance shocking to corridor
users.

Corridor Utilities
(See Figure 3)

Overhead Power

In addition to the 230 kV overhead power paralleling the
corridor, Salt River Project (SRP) has overhead 69 kV lines
that intersect the project area running north/south along
107th Avenue and 91st Avenue. SRP will have similar
restrictions (35 foot clear) and access requirements
around their power poles and along their lines within their
easements. The lines on 107th Avenue are on the west
side of the street until just south of the corridor, where
they transition under the 230 kV and then continue north
on the east side of the street. The 69 kV lines along 91st
Avenue occur on the east side of the street. Both of these
lines will potentially be impacted by both roadway and

"\" Durango Regional Conveyance Channel
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drainage channel improvements. The goal would be
to work with the existing pole locations as is and only
relocate if completely necessary.

Water

Existing water lines run north/south at the following

locations:

« 75th Avenue(

« 76th Drive (8

«  79th Avenue (

« 83rd Avenue (
(
(

27)
(has not been accepted by the City)

)

 85th Avenue
« 87th Avenue
» 89th Drive (8
« 91st Avenue (127)
« 92nd Drive (8")
« 95th Avenue (87)
» 99th Avenue (12"
« 103rd Avenue (8"
+ 105th Avenue (X"
« 107th Avenue (8"

1
") (h
8’)
8")
8’)
8")
)

1

)
)
)
)

Sewer Man Hole in Cooridor .

Existing water lines run east/west paralleling the Elwood
Street alignment at the following locations:

« 107th Avenue to 105th Avenue (X”)

» 83rd Lane to 81st Glen (X")

79th Avenue to 75th Avenue (X")

Pot holing of these water lines will be critical during the
final design phase to determine if realignment or lowering
of any of the water lines will be required due to potential
elevation conflicts or alignment conflicts with channel
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and roadway configurations.

Sewer

Existing sewer lines run north/south at the following

locations:

«  75th Avenue (36" and 157)

« 76th Drive (10”) (has not been accepted by the City)

e 79th Avenue (8")

« 83rd Avenue (30" and 18" (has not been accepted by
the City))

+ 89th Drive (127)

« 91stAvenue (18" and 727)

« 107th Avenue (87)

Existing sewer lines run east/west paralleling the Elwood

Street alignment at the following locations:

« 107th Avenue to 103rd Avenue (24")

«  91st Avenue to 87th Avenue (127)

+ 83rd Avenue to 79th Avenue (X")

« 77th Drive to 76th Drive (10" has not been accepted
by the City)

All man holes have been dipped to collect invert data of
existing sewer lines as well as back checking as-built
data as available. Roadway and channel improvements
will need to be adjusted as required due to potential
elevation conflicts or alignment conflicts with sewer line
configurations, or sewer lines will have to be adjusted or
siphoned. The 72" sewer in 91st Avenue is an excellent
example where standard crossing conditions will not be
able to be used due to the large diameter sewer line at a
relatively shallow depth.

SRP Irrigation Delivery

Existing SRP Irrigation Delivery systems run north/south
at the following locations:

« 83rd Avenue (307)

« 87th Avenue (48" and open ditch)

« 99th Avenue (24", 36", and open ditch)

« 107th Avenue (24" and open ditch)

Existing SRP Irrigation Delivery systems run east/west

paralleling the Elwood Street alignment at the following

locations:

« 107th Avenue to 91st Avenue (36" then transitions to
24" at 99th Avenue)

« 87th Avenue to 83rd Avenue (open ditch)

All man holes have been dipped to collect invert data of
existing irrigation delivery lines as well as back checking
as-built data where available. There is the potential that
various open ditch head walls will have to be extended,
pipe alignments shifted, or a siphon installed to avoid

potential elevation conflicts or alignment conflicts with

channel and roadway configurations. Currently the largest
perceived conflict with the channel improvements and the
irrigation delivery system is on the west end of the project

ions Gate Subdivision ~ *

Irrigation POC at

from 105th Avenue to 107th Avenue. Vertical adjustment
of the irrigation delivery pipe that parallels the channel
corridor is not preferable to the utility companies, so the
channel and weir system to deliver water to the basin will
have to be adjusted accordingly, or a siphon introduced to
the irrigation line.

Dry Utilities

Various dry utilities such as telephone, gas, and fiber optic
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are located through out the corridor and in the various
cross streets. It is anticipated that these utilities will
be relocated as necessary to accommodate the project
improvements.

Landscape Irrigation Points of Connection

Existing irrigation points of connections (POC) have
been identified through site visits and obtained as-
built documents for each subdivision. Identification of
these POCs will help establish the point of origin for the
reestablishing of any disturbed irrigation system. It will
be important to verify the limits of existing landscape
areas served to ensure that each subdivision provides
water to the reestablished plant material for their
subdivision. Knowledge of these POCs will also help
in determining alignments of channel improvements. |f
an existing landscape area is slated for disturbance but
the existing POC is significantly removed from the site
of the disturbance it is maybe in the best interest of the
irrigation system to look at an alternative routing of the
irrigation system within the disturbance area to a new or
closer point of connection. A closer POC will typically
mean less chance for inadvertently disturbing an existing
|ateral system. Additionally knowledge of available water
sources will determine allowable densities and potential
planting schemes. For example, if only a 3/4” water meter
is available for a restored system then large amounts of turf
should not be installed due to the high water demand and
the inability to deliver the required amount of irrigation.

Corridor Photo Inventory
(See Figure 4)

The Corridor Photo Inventory exhibit has been created
to give reviewers a glimpse into the existing conditions
of the project corridor and identify key aspects and
character of the project site. Additional photographs from
the locations keyed on the Corridor Photo Inventory are
located within the Photo Log Appendix.

Plant Material
(See Figure 5)

Existing

‘ . The existing subdivisions have a combined list of sixteen
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' Densely Planted Landscape at Volterra Subdivision

(16) different tree species and twenty-eight (28) different
shrubs, ground covers, and accent planting. This is in
addition to turf. The majority of the corridor is planted
in a light to medium density of plant material. There are

locations throughout the corridor where plant material that &

does not conform to APS’s approved list have been planted
in what appears to be the APS and WAPA easement.

Exact limits of the APS and WAPA easements need to be AN

confirmed prior to confirmation on what plant material
might be in conflict. Upon an the approval of the preferred
alternative a salvage and inventory identification and plan
should be implemented to harvest mature, healthy plant
material for relocation if viable and cost effective. To date,
no state protected plant species were noted.

Overhead Power Restrictions

APS has an approved tree list for planting within their
easements. This list is typically derived based on plant
material mature canopy size so as to not interfere with the

transmission lines. WAPA has an established policy of K

no trees are allowed within their easements and no shrubs
over ten (10) feet in height. WAPA does not have an
approved plant list. SRP has an approved tree and shrub
list for planting within their easements. Any plant material
proposed under SRP’s 69 kV lines will need to be verified
to be in conformance with this list.

Proposed Plant Palette

The proposed plant palette was reached by selecting
similar species of plant material that are common through




out the corridor. This list was then cross examined with
the APS list of approved plant material. The intent is to
provide a plant palette that will be able lend a cohesive
character to the corridor through providing a more uniform
plant palette. This may be modified as levels of disturbance
are more defined and a preferred concept begins to be
generated. If the level of disturbance is great enough
through the corridor, the design team might consider an
alternative plant palette that lends more to the Suburban
Valley Plain as identified in the LIA or that relates more to
an identified project motif. Planting densities and design
intent will need to be discussed with the various HOAs to
gain concurrence for maintenance responsibilities.

Limits of Disturbance
(See Figure 6)

During the pre design study several different options for
routing the water from point ‘A’ to point ‘B" have been
examined and evaluated. Everything from a single channel
configuration, dual channel configuration, taking water to
the south at 83rd Avenue, and adding detention basins
along the system has been evaluated. All concepts took
into account both WAPA and APS requirements around
their facilities. The existing landscape, irrigation, and
other subdivision amenities that were likely to be disturbed
also gave direction on the final pre-design alternative. The
final recommended alternative has the potential to be an
combination of pieces from each of these concepts. Final
determination will need to be based on the evaluation
criteria as determined by the project team.

Upon further refinement of the drainage analysis, a single
channel option, with an additional basin at 89th Drive, has
evolved as the most suitable, functioning, alternative.

Culverts and Roadways

Preliminary investigation shows that only one existing
box culvert at 76th Avenue is adequately sized to accept
the required flows. The remaining box culverts or pipes
will have to be modified or expanded in order to meet the
design requirements. Addition of box culverts to roadways
will require extensive roadway modifications in order to
add the box. Looking at a worst case scenario roadway
crossing, such as 91st Avenue, shows an approximate
disturbance area of 1200 linear feet. Disturbances may

)

Pipe Crossing at 91st Avenue .+ -
include the existing roadway, various dry utilities, wate
lines, irrigation delivery, and existing roadway landscape
improvements.  Roadway construction does however,

2-2010

afford the opportunity to improve crossing conditions for ZEANS

trail users and maintenance access.

Channels and Retention Areas

The recommended alternative is minimizing disturbance
to the existing channels and retention basins along
the corridor. Some locations the disturbance will be
very minor regrading of the channel or removal of an
earthen plug, such as between 75th Avenue and 79th
Avenue. In areas further west the existing channels and
retention areas that will be turned into channel, have

well established plant material, irrigation, and trails and §§
trail amenities that will be disturbed and then need to be B

replaced, such as from 103rd Avenue to 107th Avenue.
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The majority of new channel will occur to the south of
the existing improvements and will impact the existing
agricultural fields to the south of the corridor. While
_the improvements through the agricultural fields will not
require restoring any existing improvements such as trails
and turf basins, it will require that additional right of way
or drainage easements be acquired. There could also be
additional impacts to the SRP Irrigation delivery system.

This channel concept, where needing to expand or deepen
existing channel or retention areas, has tried to keep at
least one existing side slope undisturbed. Keeping one
slope will allow existing landscape, trails, and other
amenities to be left intact, at least, for certain stretches of
the alignment. Additionally, earthwork quantities should
be reduced by minimizing cut and the cost associated
with the hauling of the generated material.

Excavation Equipment

Earthwork

Preliminary earthwork numbers indicate approximately
512,000 Cubic Yards (CY) of cut and 101,000 CY of fill
for the current channel configuration and basin concept.
This leaves an approximate 411,000 CY of generated
waste material. The cost with removing this amount of
material off site will be extremely expensive and the final
design should take every effort to minimize export and
maximize places on site throughout the corridor that the
material can spread. The addition of berms throughout
the corridor, where space allows, can reduce the export
and add an aesthetic value to the project.

/ Elwood Street (

\"' Durango Regional Conveyance Channel
75th Ave to 107th Ave.)

Community Impacts

The impacts to the existing members of the community
will be two fold. They will have the headache of dealing
with a major construction project with its associated noise,
dust, restricted traffic, and loss of access to recreational
amenities occurring directly in their back yards. Butin the
end they will have gained an improved and aesthetically
enhanced drainage system and multiuse corridor.

Public involvement during design and prior to construction
can prepare residents for what to expect during
construction. Public involvement can also help to build
consensus on design approach. If the community is able
to buy into the project and see it as a benefit, then they
will find the construction to be not as great of a nuisance.

The project team, during construction document &
production, can set the ground work for a more community
friendly construction operations. Stipulating hours
of construction activity, phasing of construction, and
traffic control plans can all contribute to a less intrusive
construction project.

Basin Configurations
(See Figure 7)

Addendum to the DRCC Candidate
Assessment Report (Original Basin) at
107th Avenue

The original basin concept set the parameters of a 300 foot
setback from 107th Avenue. The intent is that this area will
be sold off at a later point in time for future commercial
development. There is an additional 50 foot perimeter

buffer established from the setback and the other property \ ~—

lines. The basin consists of two terraces, one at four foot

depth, and the other at a five foot depth. Lastly, this basin § )

concept allowed for potentially six professional soccer
fields. This basin could potentially serve as a future City
of Phoenix park.

Addendum to the DRCC Candidate
Assessment Report Modified Basin at
107th Avenue




A modified basin concept was developed to correspond
with the drainage concepts that are being generated.
This modified basin maintains the parameters that were
established by the original basin concept for set backs,
slopes, and future programming. Do to initial drainage
investigations the depth of the basin is expected to
increase significantly. Preliminary indications seta depth
of thirteen feet. This increased depth has decreased
the available area in the bottom of the basin due to the
extension of the side slopes.

Additional impacts to the basin size and available area
for future recreational uses is the interface of the basin
to the new channel. Existing power poles at the southern
edge of the basin force the basin to the north in order to
accommodate the required clear zone as well as providing
maintenance access.

While the MCFCD would not provide a parking lot for
the basin site, the basin foot print has been modified
to include room for parking. Typical parking counts for
soccer facilities are 70 stalls per field. This accounts
to 420 spaces required for a facility of this magnitude.
An area count of 350 square feet per parking stall was
used to estimate the total area required for parking. The
350 square feet is meant to capture the parking stall itself,
drive isle, medians, etc.

Lastly, the basin site identifies a potential access road
alignment at the northern edge of the site. Ideally, a
signalized intersection at Miami Avenue would allow for
the safest and most convenient access to the site in the
future. Currently, the Maricopa County Assessor’'s web
site shows a platted subdivision, Park Forest, backing
directly up to the basin’s northern property line with
residential homes. This subdivision plat additionally
shows 106th Drive roadway alignment terminating at the
northern property line as well. Additional coordination
with the City of Phoenix and this subdivision developer
will need to occur to ensure that all access requirements
by all parties are accommodated as best as possible.

As shown in the figure, the basin can still maintain the
programmed six soccer fields, however, the fields have
overlapping safety zones. While acceptable, this is not an
ideal situation as there is not sufficient space for players
along the sidelines or spectators. Additionally, there is
not room to add any accessible routes or maintenance
‘ access to the bottom of the basin without impacting

~ Basin Used for Recreation and Flood Control

the safety zones. This configuration could be modified
to accommodate these additional needs but the soccer
fields would need to be sized to a collegiate/high school
size field.

Addendum to the DRCC Candidate
Assessment Report Modified Basin (COP
Community Park Guidelines) at 107th
Avenue

This basin concept is a derivative of the first basin
modification and has been based on the City of Phoenix's
General Plan Recreation Elements description of a
Community Park. This basin configuration is meant
to capture how the City would typically develop a park
site of this size. Additional recreation elements such as
playgrounds for two age groups, restroom, small and large
ramadas, volleyball, and basketball court have been added.
These amenities have been kept on the top edge of the |
basin to remain out of any potential inundation. Addition
of these other components has also reduced the number
of soccer fields that are able to fit on the site from six to &2
four. Using the same criteria for parking, the area required §
for parking has gone down by 25 spaces. The full 140
parking stall reduction from the elimination of two soccer
fields was offset by the increased parking requirements for
these additional recreational components.

This basin configuration does allow for shallower side

slopes coming off of the upper recreation area to the lower )] '

soccer fields. In addition, there is room to incorporate
both accessible routes and maintenance routes to the
bottom of the basin without compromising the soccer
field areas. The fields have overlapped safety zones in
order to fit the width of the bottom of the basin, but again,




more room could be gained by the downsizing of the
fields. Access to the site is the same as the prior basin,
off Miami Avenue, and the same constraints will need to
be addressed for this configuration as well.

89th Drive Basin

This basin has been added to the drainage concept to
reduce the peak flow. The addition of this basin will reduce
impacts to the existing channels to the west, by allowing
those channels to function as they are and at their existing
capacity. During final design this basin configuration will
need to be reviewed by the COP to determine the most
appropriate marriage between drainage function and the
future park programming needs and amenities.

New Channel Configuration
(See Figure 8)

A representative sampling of cross sections have been
identified through Figure 8.  These cross sections
show impacts to the existing grade due to channel
improvements as well as identify where existing site
features are not impacted. These sections have been
labeled as “restricted” or “non-restricted”.

Restricted

Restricted sections are areas with limited right of way,
utility conflicts, or other identified constraints that limit
the new channel configuration. Restricted sections of
channel will be developed with four to one (4:1) side
slopes with an approximate 40 foot wide channel bottom
and an approximate top of chael%g;nqr[(om 1;0 feet
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Cross Section Restricted by Houses on.Both Sides

Durango Regional Conveyance Channel
Elwood Street (75th Ave to 107th-Ave.)

to 150 feet in width. Since manipulation of grade to create
visual interest will be extremely limited, plant material
selection and placement will be extremely critical. Plant
material can be placed in meandering masses to provide
movement and splashes of color to the corridor. Placing
plant material with varying heights can enhance the sense
of vertical change, again adding visual interest throughout
the corridor. Density of plant material will be coordinated
with both the drainage component and the appropriate
HOA. Coordination with the drainage component will

ensure that channel capacity and N-values are compatible g

with the planting design and ground plane treatment.
Coordination with the HOA’s will ensure that the aesthetic
treatments implemented are able to be maintained to each
representative communities’s standards.

Non-Restricted

Non-Restricted sections occur in areas with additional
room within the right of way, areas not having extensive
existing constraints, or new channel areas within the
Non-Restricted

existing agricultural fields. sections

Future COP Park Site has Existing Wide Channel Area

of channel will be developed with varying side slopes,
terraces, and meandering of the channel alignment
where possible. The introduction of low berms and
swales can be facilitate water harvesting and provide
visual interest along the trail system. The same planting
design principals from the restricted sections should be

used in the non-restricted sections to provide unity and J

engineering functionality throughout the corridor.

Rl
3




Headwall and Guardrail

Aesthetic Treatments
(See Figure 9)

The proposed channel improvements will utilize both
existing box culverts and provide new box culverts to
convey water through the system and provide the required
access to the high voltage power poles. The vertical face
of the walls of these boxes provides the opportunity to
enhance the appearance of the corridor by providing a
unifying motif. Several concepts have been formulated to
enhance the aesthetic of the vertical faces and guardrails
of these features.

Concept 1

Concept 1 derives its inspiration from the nearby Estrella
Mountains. Heavy sandblast finish of the vertical surfaces
will expose various colors, shapes, and sizes of aggregate
that speak to the rugged terrain of the mountains. The
walls can be painted, stained, or utilized integrally colored
concrete to achieve a color that will speak of the desert
and blend with the surrounding homes.

Concept 2

Concept 2 derives its inspiration from the near by
confluence of the Salt River, Agua Fria River, and the Gila
River know as Tres Rios. The symbol for water is in the
forefront of this design to stress the importance of the this
element. Form liners can be used to create the texture of
river rock and the waves of water in cast concrete.

Concept 3

Concept 3 derives its inspiration from the ancient
canals and waterways that traversed this area. The soft
meandering flow of the river run pattern harkens to the
crisscrossing of historic water ways. Form liners would
be used to create the various textures and relief in the cast
concrete.

Concept 4

Concept 4 derives its inspiration from the agricultural
influence in the area. The strong horizontal rows are
indicative of farm rows and crops. The accent bands in
a natural rust patina evoke the idea of earth. Form liners
would be used to create the various textures and relief in
the cast concrete.

X
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) Durango Regional Conveyance Channel
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Concept 5

Concept 5 is not shown, but would entail a paint or stain
treatment to both new and existing head walls to provide a
consistent aesthetic and value engineered solution.

Typical Box Culvert, Headwall, and Guardrail

Evaluation Criteria for
Recommended Alternative

The design team has identified the following items for use
in evaluation of the various alternatives:

« Impact to overhead power lines

« Cost implications

« Impact to existing facilities

« Impacts to right of way

« Impact to existing irrigation systems

 Ease of maintenance

- Effectiveness

«  Context sensitivity and in conformance with MCFCD’s

Landscape Inventory & Analysis as developed for this £

project
» Aesthetics in conformance with MCFCD’s Landscape
Aesthetics & Multi-Use Design Guidelines and Policy

for the Aesthetic Treatment of and Landscaping of

Flood Control Projects
« Final cohesiveness of the corridor

Each alternative will be questioned and tested against
these criteria. The recommended alternative will be the
concept with the greatest cost to benefit and value to
enhancing the community.
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LE') Flood Control District of Maricopa County

Durango Regional Conveyance Channel
Elwood Street 75th Ave. to 107th Ave.

Site Analysis Memorandum

Appendix




Looking east just north of Lions Gate subdivision

Ave to 75th Ave.)
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Looking east within Lions Gate Subdivision retention basin




Existing box cul

Durango Regional Conveyance Channel ~ Photo Log
Elwood Street (107th Ave to 75th Ave.)  Appendix
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Looking NW @ box culvert from the east side of 99th Ave.
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Looking west along trail south of Country Place private open space

Looking south from trail towards active farming
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Vandalism at vacant house near trail connection to Country Place subdivision
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Looking S-SW with view of 69KV power poles along 91st Ave.

Looking SE towards Hurley Ranch elementary school from 91st Ave.
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Looking east along unfinished trail portion from 91st Ave. to Riley Rd.
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Looking NE at intersection of Heber Rd. & 87th Dr. within Hurley Ranch
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Looking south along irrigation ¢

Looking NE from End of Riley Rd.
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Lush planting throughout Volterra subdivision

Looking south from end of 85th ave.
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@ Looking north along 83rd Ave.

Durango Regional Conveyance Channel Photo Log
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Looking NE across round-a-bout neat Elwood St. & 79th Ave.
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Looking west from unfini trail w loped Tuscano Subdivision
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Construct New
ADA Accessible Ramps

2' Band of Truncated Domes

Decorative Concrete Pavers

Landscaping & Boulders

Enhanced Residential Crosswalk
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Summary of Design
Requirements

The Landscape Inventory & Analysis document for the
Durango Regional Conveyance Channel -Elwood Street,
75th Avenue to 107th Avenue identifies the following
design requirements:

Landscape Inventory

« landscape Character Physical Settings- Sonoran
Desert Valley Plains

« Existing Cultural Settings- Majority Rural followed by
Suburban

«  Future Cultural Settings- Majority Suburban

+ Existing Landscape Character Units- Majority Rural
Valley Plains follwed by Suburban Valley Plains

«  Future Landscape Character Units- Majority
Suburban Valley Plains

 Regional Parks & Recreation Resources- Project Site
is within a few miles of regional trail systems and
connections to the Salt River, Agua Fria River, and
the Estrella Mountains

«  Open Space Resources-Small area of Flood Plain
identified at west end of project at 107th Avenue

» Regional Open Space Resources-Project Site is
within a few miles of regional trail systems and
connections to the Salt River, Agua Fria River, and
the Estrella Mountains

Landscape Analysis

 Existing Landscape Character Units Structure Types
Compatablity- Compatibility Class 6.3 is compatible
with Non-Structural, Underground Pipe, Medium
Channel Levee (6°-10" high 25’-100" wide), Medium
Conveyance Channel (5'-8’ deep 25'-100" wide),
Medium Storage Basin (8" depth (60%) 15" depth
(40%) 5-20 acres), and Medium Dam (10°-15" high
1-2 miles in length)

Future Landscape Character Units Structure Types
Compatability- Majority Compatibility Class 6.3

«  Open Space Resources Structural Method
Compatiblity- Compatablity Class 1 Non-Structural
at 107th Ave. for Flood Plain area. This area is
already constructed as subdivion lots and on-site
retention
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« Combined Existing Resources Structure Types
Compatability- Majority Compatablity Class 6.3

« Combined Future Resources Structure Types
Compatibility- Compatablity Class 6.3

« Existing Landscape Character Units Structural
Method Compatibility- Compatablity Class 3
encompasses Non-Structural, Soft Structural, and
Semi-Soft Structural

«  Future Landscape Character Units Structual Method
Compatibilty- Majority Compatibility Class 3

Open Space Resources Structure Types
Compatibility- Compatablity Class 1, Non-Structural
at 107th Ave. for Flood Plain area. This area is
already constructed as subdivion lots and on-site
retention

« Combined Existing Resources Structual Method

Compatibility- Majority Compatibility Class 3

Combined Future Resources Structural Method

Compatabilty- Compatibility Class 3

« Landscape Design Themes Compatible with
Landscape Character Units- Suburban Valley Plains
is compatible with Natural Lower Sonoran Dester,
Natural Sonoran Desert Riparian, Natural Sonoran
Desert Hydor Riparian, Semi-Natural Sonoran
Desert, Enhanced Desert, Desert Park, and Desert
QOasis. Existing corridor resembles Enhanced Desert
Theme and Desert Park Theme

The corridor design will aslo need to be in accordance
with FCDMC's Policy for Aesthetic Treatment and
Landscaping of Flood Control Projects, Landscape
Aesthetics & Multi-use Design Guidelines for Flood
Control Basins, Channels and Flood Retarding Structures,
Context Sensitive Flood Hazard Mitigation Planning and
Design Model, and City of Phoenix standard details and
supplements to MAG.

Summary of Design
Requirements




Lower Buckeye .

107th & Elwood Basin M
Project Area ™~ % § é}

Elwood aignment

Broadway ru.

Roeser r.

Southern ae.

Legend:

g ] ] ’
o* i i »?
.{.\ i /_—89th Drive & Elwood Basm’? E o Sant; I\:aria
\ i/ > ‘ ] : : ll
“‘ | ] ----------- oS !------------ r---‘-a{-----ﬁ-*
-----‘.------------------------!-----------------%: ll % Ié = 1 a5
. [ | . . 2 . o W a5 o ¥ - 8 B = \U,
k- . Z Z=n = < _ 3 < =1 = - F — N
pi . = g e ~ &8 = =1 = ! = 3
o= D4 - = 5 n = S . 4 S ®, ©
r~ & g}g (-1 0= 1 - D=8 g 2 : 2 b )
] 1 --I----.-- - : 6
[ i ] i )
B 1 i 8
s b ; : Bi >
o i ' ~1
[ — ] | - = C
= : : -
= B = =t E ” "‘-----) ;’.\
1 : '
- M. H ﬂ"' l
i § i ¢---¢“---" O,
: Tres Rios J \ ammnD S
: City of Phoenix . ‘Q\eﬁ o = ))
Be oo 18 | Project _ - X ° o (
E A& ; e "'4 oe 2 ¢'--m 6
i . o L\ e &
w\\" 2 """ "’ 3
f:;'.'i':" 5 : 4 < e s
“.‘ “ e‘ Rg ",.gj"’% Tra|I3|Pg:ek Point /@
IEEEEEEEEEEEErEmes® TR
= >
N N N N
-—/
Baseline ru.

N
N

Regional Trail Connections
Per C.0.P & Maricopa County

e

Proposed Neighborhood Park
City of Phoenix

== Proposed District Park g”‘> Existing Parks

oued City of Phoenix

 coososnnad ity Of PhoENIX

(>
A

NTS North

FIGURE:

i Regional

Trail Gonnection

(Page 1 of 1)

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




il

T

-

,» Gountry Place
é Subdivision

' ’ o N
e Y N
= [111] QAL
= 2%
S | ) T : V"/
=
4 [T AT RO T (T , // <
T *
| T e = % Country Place " /_
e " '/ fr Elementary School ',, . \ o 5
.|| i+ Country Place g ountry Place :
g | I ‘.‘3 " Subdivision § Fu'ture %, e Subdivision 5
. Propased |} M Jggty U Zzgianast N
} . Basin Site” % Phoenix { } T ““‘ ‘\ ,
(V] o ! ' \ ' '1 [ G ,-:'7/ Views | ﬁ’
N NS /7~ | ToDrainage Corridor 222 &
f | fi LY (| " | " = i
|| 0|11 \ W7 = i s
PR 1l it e
\ &—t r:;;ﬁ & —— \ - N\ < < = € =
. ad) A - LTI 22X _.
: 'S Sl DY . Sunset Farms W\ Sunset Farms ]
Y - 7 ) Sultjdivision ﬂ§ 5 Jsj'_?qi\{vifino” "
~ £ - Lions Gate [ i - 7 oWy it ars '
Subdivision l | rr
e
_E [T (LT
~2g %L LT LT %
Es 8 (1P L | (I1 ol
= 2" q J SRS
2 t 4 SR
WS
et S B
LT U s
Legend:
-----  Existing Trail Connections {_  Power Pole Location 230 kv Proposed City of Floodplain i
< > Potential Trail Connections : Potential Pedestrian Refuge mPhoenix Parks Delineation Cliobsirusted Viswe 4
......... Developed Trail = VW Fence g emeesE Elementary Private Open Space/ . T
sz Developed Trail (COP Maintained) Solid Wall Smmsmumwan OCN00IS Retention Obstructed Views
, Top of Existing Channel or Basin : i
~——~——— Undeveloped Trail W\ Steep Slope :l Proposgd % Depth of Basm or Channel e q
os_eoo-wee-me Tailwater Ditch @ End of Road/ Barricade Basin Site Below Trail or Road Grade ™~ l il

FIGURE: 2.1

Corridor Opportunities /

Constraints

C

[T

|

l

2
P

Views

- To Estrella Mountains

LS
Matchline See Figure 2.2

~{
b

x
=
O w»
e 9
& 0
5 8
(=)
>\'L_—
=

L]

l

/T
1

[T

i

[

I

| 0

250’

500°

1000°

T [

North

(€ —

o~

QA

(

S

)

\

A

,
72N\

nnnnnnnnnnnnnn
.....................



RO

Hurley Ranch 4 \\\l Volterra

o
2 /
§ ’

=

-

(o L I —1
IO
91st Ave. _
(1] ﬁT

|| |

g 2 8 e
L

'~ %s\\‘

NN

Subdivision \‘“““- (1 _Subdivision \",

- T A

:1{ } AINNARY \\‘\““m _ {(fl
Country Plac » TTTTTT( Country Place [ Open Views 1 (7 \ d =
A\ Subdivision , sudiision _ [TITIINS L To Drainage Corridor Unl IS ~
B iES=IE) _ UELITIID = GO & o, S| 4 d D‘

~ImEEE BE =5 o EE B — &

@ _’L'Ux : ;" _;.r— L, J o »ﬁ
i ' =)/
(1) = = -4 ‘<(
2 , _ 3 2
£ K a £ @
= Views s =
‘..‘.‘3 To Esirella Mountains | g @

(

Y
A

= Subdivision

LT

Elementary School /,—1/’\’7/1//5

3N,
=

|11

)

@)

Tres Rios

HER

il
2
Link To

(t

City of Phoenix

)

1
<
©)

Legend: _%
_____ % Existing Trail Connections _»  Power Pole Location 230 Kv § § Proposed City of * Floodplain i ) |
- ; : 3 % % vV ‘

< > Potential Trail Connections __ Potential Pedestrian Refuge & $ Phoenix Parks L Delineation e ) G
,,,,,,,,, DeVG|Op6d Trail View Fence EEEEEEENEE Elementary Private Open Space/ ) é
T : L e— Solid Wall ’ :Schools Refenition Obstructed Views V
"""" Mt DGVGIODEd Trail (COP Maintained) . . AEEEEEEEES -

. —— Top of Existing Channel or Basin , L === (
- Undeveloped Trail Wi Steep Slope T Proposed X’ Depth of Basin or Channel 4 ns |

. ' ' y i Basin Site i Below Trail or Road Grade ™~ \d ~ . ' ; \
=== Tailwater Ditch € End of Road/ Barricade ek 0 250 500’ 10000 North
FIGURE: 2.2 Corridor Opportunities / A e gy '

Constraints e S sapinesring ave

—



: SEQ QR ) 3 |
T = O[5 SRR N = == S
o et S et = B2 2 S
<. ' 1 ‘ , RN Il T Ty = - i~ :
'@// J ULLL ‘ = , Tuscano % , ‘ 233; HTLEE Ll Tuscano | (TTFIT]T[]Y [ L
S\ View N =k sudvisin [T SO OFET JHEHEE [ (undeveioped) § LITITTILLLZ A f- '~
oayesge Comor 1 T T T YA s (LD | | LinkTo
L M FE><iFSling D(;i(\)/le;w:yk oo / \ . L : i Existing
) e SEIN00d SLD S L T I o 57 | AL | /< Trail Corridor W,
Ny e, & ‘ AN = ) ®n: % dlig Elﬂllllll’ &5‘
2 e RO T AL QN SO B V 7 RS L *
2 | Future % - Tuscano | TR - )
= T biyOf & Elementary School - {1 N ((
@ ; {Eﬂf : _»T.‘;ﬂﬁr_]oenix _Park*? 5_‘) - \i‘» : gEe--w y N a
- \ TR i C
. \HHH HHH H & o § I
2 #ﬁ f q [] | \EII:}'"'{:lJ:J' J)f* ~
. N = AR w ®
\ = A NRRNERpARREAE 3; | jE <
e B = ' ‘
P b / .= = ) ,
= [ b Ea 2 3 2 S )(
R | JULLLLLE 2 - Z\
e et Ve S P ESe =
== O
el ' Lummi{rl N S A
| l X Bs @
(O] (00 S
Lo D)
Legend: _%
~~~~~ » Existing Trail Connections _+ Power Pole Location 230 Kv g § Proposed City of [~ Floodplain Urihstriictad Views ))
< > Potential Trail Connections —  Potential Pedestrian Refuge § § Phoenix Parks L Delineation ‘/\ / Q
-------- Developed Trail - View Fence g Elementary Private Open Space/ W 6
_ L — Solid Wall % " : Obstructed Views -
it Developed Trail (COP Maintained) e  BmmmssssssSCN00IS Retention - - )
, Top of Existing Channel or Basin , | e T — (
~——~——~— Undeveloped Trail W\ Steep Slope l:] Proposgd X Depth of Basm or Channel N ) | | | : \
. oe_eeo-wev-e Taj|water Ditch €  End of Road/ Barricade Basin Site Below Trail or Road Grade ™~ _v. 1 o 230 s00 10000 North

FIGURE: 2.3 Corridor Opportunities /

nnnnnnnnnnnnnn
nnnnnnnnnnnnnnnnnnn

Constraints



cg' ) g ‘cu— I ) S
= i S = L
s UL s « > T 1T
; IRERN Pl LLTLLLLLLL (T S /JL
it \‘ '/?'!'—,*,‘,!—Z/V*t_%f"f g \JJ—M ; Z s —
5 o) ‘
e Ll l i) =y 7 % //:—T | e A
mr—r/ . |~ || 4 Country Place/ L7 / " Country Place | [ ,~ Gountry Place
\ St i o4 5 /4
() A H i Subdivision A # Future R X A Subdivision = =) Subdivision )
.'r,,lfioh,ncse,;l,,_ ali { SRyl @/ DNYA 4 | == T (T =
|/ BasinSite™{ | T hoenix g | Y ') i i = \
L \ } O ) N 758 36" T e == )
LA I " E T EE "
H ' N~ —— T
I | || 2 N ||| - 24" } ,_:./// e S T A TOTEES ))¢
. ,ﬁ—_r S ‘ A P— T = e AW S = ___:_L e —— é(‘

e P — e i e
| ———rT e} —— \|——i = Sﬂﬁl | 24"} =
j { w— -

QQ , 'L Sunset Farms

— L[| Sunset Farms
' : 2 T ¥ Subdivision
ar ‘ L)

30— LT [T 1T 7Oy I T T T = T LT M e ST A | |
l{' T ATD A\ e oA - 8

Subdivision

Matchline See Figure 3.2
OIANVEBN

]
HE
(

e

M‘k ‘
~d
/111

Lions Gat & =
||SFJ|t;(;visigne ] /T
| AR —~ QL

AN

[

n

% e

mmmmﬁ'@ﬁfm )|
m ,%%HIHHH
. .

Legend:

€{S 2" Water Meter Overhead Power ~ seeeresecs Developed Trail

g}% 1-1/2” Water Meter Underground Power

* 1 Water M — Water
ater Meter Irrigation

S8 3/4” Water Meter Sanitary Sewer [ I I

—~~——~——- Undeveloped Trail

Power Pole Location 230 Kv

0 250" 500° 1000°  North

FIGURE: 3.1 Corridor Utilities/Irrigation

Points of Connection el o ' - B




= RIRTRIRIRIR
$ il
|
|

J
| E
= fi=a
AN | ==\ |
, Country Plac ., 1_ TTTT] “Country Place
Q:Slubdivision \$ 1 J sJqudivision[
B ) : J ~ ; 4
b Ri== Ea“.% L T .W% N
| Lusl=2 sulil= SR ==
=] Din AN | XTI
‘?D; ’ 5..,24”| ! “ T
® a0s Ml =l
=l | \ o ' :ZW
2 H L I Ll
&It || B A | e,
| gl! l"a VT TR e ‘31
Lg Tivoli n Union
[ Subdivision E Elementary School i
= %IIHIIHIHHIII R
E Z
e ijS c
1iva
Legend:

===

Subdivision

3{3 2" Water Meter

€33 1-1/2” Water Meter
* 1" Water Meter

%}3 3/4" Water Meter

Overhead Power

Underground Power
= Water

Irrigation

Sanitary Sewer

--------- Developed Trail

—~~——~——— Undeveloped Trail

Power Pole Location 230 Kv

FIGURE: 3.2

Corridor Utilities/Irrigation

Points of Connection

Hurley Ranch

LS

i ===

TNYYSS
\“ Volterra Xy
_ \‘“ Subdivision \
i

— O

0

250’

500’ 1000°

North

Matchline See Figure 3.3

(€ -

I~

QA2

=AY

e B
)

..........
mentel design



“———
—

1] L
| Tuscano
(T (Undeveloped) 1 I

N EEEE

= , Tuscano _ ,
M T | Subdivision TS

O T T\

»
b
83rd A(—
o R I Ve
ul

-

) r—m}
=
s
'/J\__D
L;‘E‘*“;‘)‘?
( —

———
ST 5
— )J‘Q SN ~ — A }

2 \ls i —— : B - \ s = <o
4 K &, ‘ A . e S5 'i - 4 — r——a S = i S ane” = ?
= - 1t AN \ [\ = —,——, =
= B o g /8 ‘:‘». & %% .- = =
£ 2 e e i < 'Ll 1P 7 il S — |
L R T8 474y ‘ , ‘. | A
7 SR dofoias L st =51 v ‘
{ —, S ) ( l ¥ :
R | @ _Elementary School W\ | - . L
| { §
ot \ . ! \_\ v\ % : /
Y ‘i— /

Clly bt el TINE
PN
1

\S2

i) SR
g BV S e AL ASIITTO A I
| |

=\ (e B Chel
%\ /o= CIIII]
N =
| | )|
I gﬁ“ g

E:[
e
Legend:
SE 2" Water Meter Overhead Power ~ seeccesce Developed Trail
3:}3 1-1/2" Water Meter IRgEgroUnd Frawer —~——~——- Undeveloped Trail

S 1" water e ™% Power Pole Location 230 K
1" Water Meter Irrigation "~..."' ower Pole Location v
|

. 5[3 3/4" Water Meter Sanitary Sewer — I
0 250" 500 1000"  North

'atchline See Figure 3.2

0>
2O

\\—~,

_‘_,, ’—

e -

A
UL
léif

FIGURE: 3.3 Corridor Utilities/Irrigation

Points of Connection




. 3 1=t ll 'l 1 :vl“L | ‘I | I“.l‘lwl-‘ i;rl ’l Ll | | R (o e i e L s ) il | \y‘.’c".--t---:l-----.- 4 W g
| I‘A =T — S oun rv ace /_I/— .:"\",w
= ) o
o fpe —~.i | ‘| ".‘ Elementary School /
® Sl e 1] S y | Country Place O
ol L | ¢ Future Se, jauansnss®® £AS9A0/,  Subdivision

roposed |

i;asm%ne

me—
I
D\ A=

Zhity of &7 Wi e

[T

S

Matchline See Figure 4.2

- Lions Gate
Subdivision

- Sunset Farms -~ — |~ =
subdivision LIRS \

LI 0 i _l : L
| ﬁ;: 0 250 500

ES

' Subdivision
LLLLEL IS




Hurley Ranch - Volterra
Subdivision Subdiyision

A | N
T il S
=

[ =
L =

R A AP e

Country Place - -I—Gountry Place

L

Matchline See Figure 4.1 .

Matchline See Figure 4.3

1] subdivision LHHTHHIE ST sypdivision

LU UL Ll j%E: ULy ,

T TITIT T jTTHTﬂ’ TS (T =]
N L (Tl ==

;’hEMe

1
\
|
J
'

 Ranch’,
nfary School |

\1"; | j.l 41t Tivoli
l ol | 0,
|

Subdivision "j: : \ . 3

&

1000 North




==] ESliiliilge sesraminIIR

T Tuscano ___ ([T )] ||l Tuscano |(TT°
| Subdivision [ YN =] i (Undeve]oped)

1)

Matchline See Figure 4.2 .

CRe

L e e £ i I il B Ny




Tuscano

Trees:

Chilopsis linearis - Desert Willow
Olea europea - Swan Hill Olive
Parkinsonia praecox - Palo Brea

Shrubs/Accents:

Agave vilmoriana - Octopus Agave
Cordia boissieri - Texas Olive
Hesperaloe parviflora - Red Yucca
Lantana montevidensis - Trailing Lantana
Lecuophylium frutescens - Texas Sage

Turf

Sunset Farms

Trees:

Acacia salicina - Willow Acacia
Parkinsonia florida - Blue Palo Verde
Prosopis chilensis - Chilean Mesquite

Shrubs/Accents:

Agave vilmoriana - Octopus Agave
Calliandra californica - Red Fairy Duster
Convolvulus cneorum - Bush Morning Glory
Dalea greggii - Trailing Indigo Bush
Dasylirion wheeleri - Desert Spoon
Dodonaea viscosa - Hop Bush
Eremophila maculata - Valentine
Hesperaloe parviflora - Red Yucca
Lantana species ‘New Gold’ - Lantana
Ruellia peninsularis - Desert Ruellia
Tecoma stans - Yellow Bells

Tecoma x ‘Orange Jubilee’ - Orange Bells

Turf

Country Place

Trees:

Dalbergia sissoo - Indian Rosewood

Olea europea - Swan Hill Olive

Parkinsonia x ‘Desert Museum' - Palo Verde
Ulmus parvifolia - Evergreen Elm

Shrubs/Accents:

Acacia redolens - Desert Carpet
Bougainvillea -

Caesalpinia pulcherrima - Red Bird of Paradise

Convolvulus cneorum - Bush Morning Glory
Dasylirion wheeleri - Desert Spoon

Lantana species ‘New Gold’ - Lantana
Leucophyllum frutescens - Green Cloud
Muhlenbergia capillaris - Regal Mist

Ruellia peninsularis - Desert Ruellia
Tecoma x ‘Orange Jubilee’ - Orange Bells

Turf

Lions Gate
Trees:

Acacia farnesiana - Sweet Acacia
Bahinia congesta - Purple Orchid Tree
Caesalpinia cacalaco - Cascalote
Dalbergia sissoo - Indian Rosewood
Fraxinus Uhedi - Shamel Ash

Ulmus parvifolia - Evergreen EIm

Shrubs/Accents:

Acacia redolens - Desert Carpet

Aloe barbedensis - Medicinal Aloe
Eremophila maculata - Valentine
Hesperaloe parviflora - Red Yucca
Leucophyllum frutescens - Green Cloud
Ruellia peninsularis - Desert Ruellia
Senna artemisioides - Feathery Cassia

Turf

Durango Regional Conveyance Channel

~ Elwood Street (75th Ave to 107th Ave.) FIGURE: 5.1 Plant Material

Tivoli
Trees:
Acacia farnesiana - Sweet Acacia
Dalbergia sissoo - Indian Rosewood
Fraxinus Uhedi - Shamel Ash
Quercus virginiana - Southern Live Oak
Ulmus parvifolia - Evergreen Elm

Shrubs/Accents:

Acacia redolens - Desert Carpet

Baccharis sarothroides - Desert Broom
Caesalpinia pulcherrima - Red Bird of Paradise
Hesperaloe parviflora - Red Yucca

Lantana species ‘New Gold’ - Lantana
Leucophyllum frutescens - Green Cloud
Muhlenbergia capillaris - Regal Mist

Nerium oleander - Dwarf Pink Oleander
Rosmarinus officinalis - Rosemary

Turf

Acceptable Trees Allowed Within
Arizona Public Service Company
Transmission Line Rights of Way

Acacia aneura - Mulga

Acacia farnesiana - Sweet Acacia

Albizia julibrissin - Mimosa

(Caesalpinia cacalaco - Cascalote

Cercidium micorphyllum -Foothills Palo Verde
Cercidium praecox - Palo Brea

Chilopsis linearis - Desert Willow

Grapefruit & Orange

Phoenix roebelenii - Pygmy Date
Pithecellobium flexicaule - Texas Ebony
Prunus cerasifera ‘Krauter Vesuvius'- Purple
Leaf Plum

Pyrus kawakamii - Evergreen Pear

Vitex angus-castus - Chaste Tree
Washingtonia robusta - Mexican Fan Palm

Volterra

Trees:

Dalbergia sissoo - Indian Rosewood

Eucalyptus papuana - Ghost Gum

Parkinsonia x ‘Desert Museum' -
Desert Museum Palo Verde

Shrubs/Accents:
Acacia redolens - Desert Carpet
Bougainvillea

Caesalpinia mexicana -

Mexican Bird of Paradise
Leucophyllum frutescens - Green Cloud
Muhlenbergia rigens- Deer Grass
Nolina microcarpa - Bear Grass
Tecoma x ‘Orange Jubilee’ - Orange Bells

Turf

Common Corridor
Plant Species

Trees:

Acacia farnesiana - Sweet Acacia
Caesalpinia cacalaco - Cascalote
Chilopsis linearis - Desert Willow

Parkinsonia micorphylla - Foothills Palo Verde

Parkinsonia praecox - Palo Brea

Shrubs/Accents:

Acacia redolens - Desert Carpet
Convolvulus cneorum - Bush Morning Glory
Hesperaloe parviflora - Red Yucca

Lantana species ‘New Gold’ - Lantana
Leucophyllum frutescens - Green Cloud
Ruellia peninsularis - Desert Ruellia

Senna artemisioides - Feathery Cassia
Tecoma x ‘Orange Jubilee’ - Orange Bells

Turf

Hurley Ranch

Trees:

Acacia salicina - Willow Acacia

Dalbergia sissoo - Indian Rosewood
Fraxinus Uhedi - Shamel Ash

Parkinsonia x ‘Desert Museum’ - Palo Verde
Pistache chinesnsis - Chinese Pitstache
Prosopis chilensis - Chilean Mesquite

Shrubs/Accents:

Acacia redolens - Desert Carpet

Baccharis sarothroides - Desert Broom
Convolvulus cneorum - Bush Morning Glory
Dodonaea viscosa - Hop Bush

Lantana species ‘New Gold’ - Lantana
Leucophyllum frutescens - Green Cloud
Muhlenbergia rigens- Deer Grass

Tecoma stans - Yellow Bells

Turf
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