
      
NOTICE OF REGULAR MEETING

OF THE
DEVELOPMENT REVIEW BOARD

 
WHEN: MONDAY, JUNE 9, 2025

 

WHERE: CAREFREE TOWN COUNCIL CHAMBERS
33 EASY STREET, CAREFREE, AZ 85377

LIVESTREAM: CAREFREE YOUTUBE CHANNEL
https://www.youtube.com/@Carefree.AZgov
 

TIME: 4:00 P.M.
 
Pursuant to A.RS. 38-431.02, notice is hereby given to the members of the Development Review Board of
the Town of Carefree, Arizona and to the general public that the members of the Board will hold a meeting
open to the public. For any item listed on the agenda, the Board may vote to go into Executive Session for
advice of counsel and/or to discuss records and information exempt by law or rule from public inspection,
pursuant to Arizona Revised Statues §38-431.03.

The agenda for the meeting is as follows:
      
CALL TO ORDER
 

ROLL CALL
 

PLEDGE OF ALLEGIANCE
 

REGULAR AGENDA:   
 

1. Approval of the 2025-03-10 Development Review Board Meeting DRAFT MINUTES
 

2. DI SCUSSI ON   and POSSI BLE ACTI ON     on a Final Site Plan application for the
development of a neighborhood commercial center at the Northeast Corner (NEC) of Cave
Creek Road and Carefree Highway to be known as Carefree Quarter. 

Case #: 24-12-SP

Applicant: Ms. Sherri Koshiel, Empire Group of Companies in partnership with
Diversified Partners, 6617 North Scottsdale Road, Suite 101, Scottsdale AZ, 85250
Owner: Empire Residential Communities Fund III
Location: Northeast Corner of Cave Creek Road and Carefree Highway, Carefree, and
specifically Maricopa County Tax Parcel #211-47-204A
Zoning: Commercial (C) and Carefree Ordinance 2018-16

The applicant is requesting approval of a Final Site Plan for a proposed neighborhood
commercial center located at the NEC of Cave Creek Road and Carefree Highway.  The
Conceptual Site Plan was approved along with the Rezone application in 2018, setting the
framework for Carefree Quarter.  The proposed development is intended to provide retail and
service-oriented uses that serve the surrounding community and contribute to the Town's
commercial tax base.

 

3. Announcements   
 

4. Adjournment.   

https://www.youtube.com/@carefreeazgov


 

DATED this 3rd day of June, 2025.

TOWN OF CAREFREE

 
 

Items may be taken out of sequence 
 

 
 

FOR SPECIAL ACCOMMODATIONS
Please contact the Planning Clerk, 8 Sundial Circle (PO Box 740), Carefree, AZ 85377; (480)

488-3686, at least two working days prior to the meeting if you require special accommodations
due to a disability.

 
 

*All official Town Council and Commission meetings are scheduled to be held in-person within
Council Chambers, located at 33 Easy St.

 



Agenda Item # 1.   
TOWN OF CAREFREE

DEVELOPMENT REVIEW BOARD
STAFF REPORT 

 
MEETING DATE: 06/09/2025
SUBJECT: Approval of the 2025-03-10 Development Review Board Meeting

DRAFT MINUTES
PREPARED BY: Samantha Gesell, Planning Clerk

SUMMARY:
Approval of the 2025-03-10 Development Review Board Meeting - DRAFT MINUTES

ACTION NEEDED:
Approval of the 2025-03-10 Development Review Board Meeting - DRAFT MINUTES

Attachments
2025-03-10 Development Review Board Meeting - DRAFT MINUTES



D R A F T
REGULAR MEETING

OF THE
DEVELOPMENT REVIEW BOARD

MINUTES
 
WHEN: MONDAY, MARCH 10, 2025

 

WHERE: CAREFREE TOWN COUNCIL CHAMBERS
33 EASY STREET, CAREFREE, AZ 85377

LIVESTREAM: CAREFREE YOUTUBE CHANNEL
https://www.youtube.com/@Carefree.AZgov
 

TIME: 5:00 P.M.
 
 
 
        
CALL TO ORDER

Chairman Burns called the meeting to order at 5:00 p.m.
 

ROLL CALL

Members Present:
Chairman Burns
Vice Chairwoman Roberts
Board Member Dymoke
Board Member Hardie
Board Member Nimsky
Board Member Smith

Members Absent:
Board Member Dahlman
 

PLEDGE OF ALLEGIANCE

Chairman Burns led the group in the Pledge of Allegiance.
 

REGULAR AGENDA:
 
1. Approval of the 2025-02-10 JT DRB PZ BOA Meeting Minutes. 

 
Board Member Smith MOVED TO APPROVE the February 10, 2025 Joint Development
Review Board meeting minutes.  SECONDED by Vice Chairwoman Roberts.  CARRIED, 6-1,
with Board Member Dahlman absent.

  

 
  

https://www.youtube.com/@carefreeazgov


2. DI SCUSSI ON   and POSSI BLE ACTI ON     on a request to allow for the quantity of fill
beneath a building pad to exceed the quantity of cut in order to construct a casita adjacent to a
new garage and existing residence.  

Case #: 23-02-FW
Applicant:  Owner's Representative, Tyler Green, Green Studio, 11480 N. 85th St.
Scottsdale,  85260
Owners:  Mr. and Mrs. Sam and Katrina Reader, 36449 North Sidewinder Road,
Carefree, AZ 85377
Location: 36449 North Sidewinder Road, Carefree, AZ 85377 Tax Parcel # 216-83-117
Zoning: Rural-70 Single Family Zoning District, 70,000 square feet minimum lot size

Planning Director, Stacey Bridge-Denzak introduced the item.  Applicant, Mr. Tyler Green
presented details of the project and responded to questions.

Board Member Smith MOVED TO APPROVE  Case # 23-02-FW with the following
conditions: 
 

1.  The building permit development plans shall conform to the plans submitted in
association with this case and attached to the staff report unless otherwise specified
herein.
2.  The building height shall not exceed 16 feet from finished grade with an allowance of
up to 5 feet for stem walls/pylons measured from the lowest point of natural grade at the
structure.
3.  The finished floor elevation of the guest house shall not exceed elevation +2431.72 to
accommodate a level transition from the detached garage to the new guest house.
4.  The total area of the guest house (excluding the covered patio) may not exceed 1/3 the
total livable area of the residence.  This is a Zoning Ordinance requirement.
5.  The granting of this approval shall be null and void if the building permit is not issued
within one year following the date of this approval unless an extension is requested by the
applicant and/or owner and granted by the Zoning Administrator.

SECONDED by Vice Chairwoman Roberts.  CARRIED, 6-1, with Board Member Dahlman
absent.

 
3. DI SCUSSI ON   and POSSI BLE ACTI ON    on a request for a development plan for a single-

family residence in the Mountainside Zoning District Overlay.

Case #: 24-14-MS
Applicant: Mr. Greg Wedge, 7100 E. Cave Creek Road, Suite 103, Cave Creek AZ  
Owners: Mr. and Mrs. Jim and Kristen Ziebart, W334N5809 Garvin Lane, Nashotah WI
Location: East Sombrero Road, Carefree, Maricopa County Tax Parcel #216-25-016
Zoning: Rural-190 Single-Family Residential Zoning District, 190,000 square feet
minimum lot size

Planning Director Stacey Bridge-Denzak introduced the item.  Applicant, Mark Tate presented
details of the case and responded to questions and comments from the Board. 

Vice Chairwoman Roberts MOVED TO APPROVE  Case # 24-14-MS with the following
conditions:
 

1.  All plans submitted to the Building Department for a building permit shall be
consistent with the plans associated with this application and attached to this report as
well as the conditions approved by the Development Review Board on March 10, 2025. 
2.  The granting of this Mountainside application shall be null and void if the building

  



permit is not issued within one (1) year of approval.
3.  The finished floor elevation of the structure shall not exceed +2510.50 and the amount
of fill material shall not exceed the amount of cut material beneath the building pad at the
time of the building permit submittal; otherwise, the owners shall be required to seek a
future review and approval by the Development Review Board.
4.  All retaining walls and/or site walls shall be designed consistent with the plans
associated with this application and attached to this report, and according to Section
10.06 Walls and Fences of the Carefree Zoning Ordinance unless otherwise specified
herein. Retaining wall heights may be reasonably adjusted to accommodate the decrease
in the required finished floor elevation of +2510.50. 
5.  Retaining wall heights may exceed the allowable maximum height of up to 16'-8" as
specifically identified on the Grading and Drainage Plans. 
6.  Driveway grading and materials shall be designed consistent with the plans associated
with this application and attached to this report and according to Section 10.06 Site
Disturbance and Driveways of the Carefree Zoning Ordinance.
7.  Exterior lighting shall meet all provisions of Article IX, Section 9.12.
8.  Landscaping shall meet all provisions of Article IX, Section 9.13. A final landscape
plan which includes the associated salvage inventory shall be submitted and approved by
the Town of Carefree prior to issuance of a building permit.  All areas at a minimum shall
meet the following revegetation requirement:  "Disturbed areas shall be revegetated with
native plants that conform to the density of plants in the surrounding natural environment
typically 4 plants and/or cacti per 150 square feet and 1 tree per 450 square feet.
 Revegetation shall include hydroseeding with a native seed mix.
9.  Any substantive changes shall require Development Review Board approval. 
 

SECONDED by Board Member Nimsky.  CARRIED, 6-1, with Board Member Dahlman
absent.

 
4. DI SCUSSI ON   and POSSI BLE ACTI ON    on a request for a development plan for a single-

family residence in the Mountainside Zoning District Overlay.

Case #: 24-16-MS
Applicant: Mr. Phil Orstrom, 9393 North 90th Street, Suite 102-714, Scottsdale AZ  
Owners: Mr. and Mrs. Stephen and Suzanne Kranick, 17926 West Santa Alberta Lane,
Goodyear AZ
Location: Golden Spur Lane, Carefree, Maricopa County Tax Parcel #216-25-069
Zoning: Rural-190 Single-Family Residential Zoning District, 190,000 square feet
minimum lot size

Planning Director, Stacey Bridge-Denzak introduced the item.  Applicant, Mr. Phil Orstrom
presented an overview of the project. 

Board Member Nimsky MOVED TO APPROVE Case # 24-16-MS with the following
conditions: 
 

1. All plans submitted to the Building Department for a building permit shall be
consistent with the plans associated with this application and attached to this report as
well as the conditions approved by the Development Review Board on March 10, 2025. 
2. The granting of this Mountainside application shall be null and void if the building
permit is not issued within one (1) year of approval. 
3. The configuration of the septic system in the final permit plans shall be consistent with
the configuration exhibited on the Grading and Drainage Plan submitted with this
application and attached to this report. 
4. Landscaping shall meet all provisions of Article IX, Section 9.13. A final landscape

  



plan which includes the associated revegetation plan shall be submitted and approved by
the Town of Carefree prior to issuance of a building permit.  All areas at a minimum shall
meet the following revegetation requirement: "Disturbed areas including the septic
system and utility corridor shall be revegetated with native plants that conform to the
density of plants in the surrounding natural environment typically 4 plants and/or cacti
per 150 square feet and 1 tree per 450 square feet.  Revegetation shall include
hydroseeding with a native seed mix." 
5. All retaining walls and/or site walls shall be designed consistent with the plans
associated with this application and attached to this report, and according to Section
10.06 Walls and Fences of the Carefree Zoning Ordinance.  
6. Driveway grading and materials shall be designed consistent with the plans associated
with this application and attached to this report and according to Section 10.06 Site
Disturbance and Driveways of the Carefree Zoning Ordinance.   
7. Exterior lighting shall meet all provisions of Article IX, Section 9.12. 
8. Any substantive changes as determined by the Planning Director shall require
Development Review Board approval. 

SECONDED by Board Member Smith.  CARRIED, 6-1, with Board Member Dahlman
absent.

 
5. Announcements

Planning Director, Stacey Bridge-Denzak reminded the group of the meeting time change to
4:00 p.m., beginning with the April 14, 2025, meeting.

 
6. Adjournment

The meeting was adjourned by unanimous consent at 5:35 p.m.
 

 
 
 
ADJOURNED at 5:35 p.m.

DATED this11th day of March, 2025

TOWN OF CAREFREE

BY: ________________________________________ 
        Samantha Gesell, Planning Coordinator/Deputy Town Clerk
 



Agenda Item # 2.   
TOWN OF CAREFREE

DEVELOPMENT REVIEW BOARD
STAFF REPORT 

 
MEETING DATE: 06/09/2025
SUBJECT: DI SCUSSI ON   and  POSSI BLE ACTI ON     on a Final Site Plan    

application for the development of a neighborhood commercial center       
at the Northeast Corner (NEC) of Cave Creek Road and Carefree         
Highway to be known as Carefree Quarter. 

Case #: 24-12-SP

Applicant: M s. Sherri Koshiel, Empire Group of Companies in        
partnership with Diversified Partners, 6617 North Scottsdale     
Road, Suite 101, Scottsdale AZ, 85250
Owner: Empire Residential Communities Fund I I I 
Location: Northeast Corner of Cave Creek Road and Carefree       
Highway, Carefree, and specifically M aricopa County Tax Parcel       
#211-47-204A
Zoning: Commercial (C) and Carefree Ordinance 2018-16

The applicant is requesting approval of a Final Site Plan for a          
proposed neighborhood commercial center located at the NEC of Cave 
Creek Road and Carefree Highway.  The Conceptual Site Plan was         
approved along with the Rezone application in 2018, setting the        
framework for Carefree Quarter.  The proposed development is       
intended to provide retail and service-oriented uses that serve the        
surrounding community and contribute to the Town's commercial tax       
base.

PREPARED BY: Stacey Bridge-Denzak, Planning Director & Zoning Administrator

SUMMARY:
This site, Parcel A, and adjacent parcels B and C were originally designated for low-density
residential on the Town's zoning map.  

However, in 2012, the sites were identified in the Town's General Plan 2030 as a Special Planning
Area (SPA) to allow for future commercial development.  In 2018, to align with the SPA and the
Town's economic development goals, the properties were rezoned from R1-35 Single Family
Residential zoning to Commercial zoning, subject to stipulations related to future uses, design
standards, and infrastructure improvements. This action established the framework for the future
development of the site as a neighborhood commercial center, to be known as Carefree Quarter.  It
also established the benchmark for architectural and site design against which the site plan would
eventually be evaluated.



Today, the NEC of Cave Creek Road and Carefree Highway represents one of the Town's most
prominent and underutilized commercial corners.  This high-visibility intersection serves as a
gateway to the community, with significant traffic volumes and proximity to both residential
neighborhoods and nearby communities.  Development of this corner will: 

Diversify the Town's revenue base;
Increase in the availability of goods and services for residents;
Enhancement of the community's economic vitality.

Project  
Carefree Quarter is made up of three separate development parcels.  Parcel A, the subject property,
occupies the prominent 'hard corner' of the center, offering maximum visibility from the
intersection.  The proposed site plan for Parcel A includes approximately 70,750 SF of commercial
space in total.  The main building will house two major anchor boxes, a junior anchor, and inline
shops totaling 52,100 SF.  Frontage along Cave Creek Road will feature three stand-alone pads
totaling 8,400 SF, and three of the five allowed drive-throughs located in Parcel A.  The frontage
along Carefree Highway will feature a series of inline shops, anchored by an end-cap unit that
includes a covered outdoor patio area.  Lot coverage, which includes all structures under a solid roof
for Parcel A is 15.52%; 60% is permitted.     

The development adheres to the 10-foot building setback requirement for Commercial zoning. 
Pedestrian and vehicular circulation has been planned to ensure safety and compliance with zoning
regulations, as detailed below.  Loading areas are located for the two major anchors, the largest with
screen walls matching building materials.  Signage is designed to complement the architectural style
of the center, and lighting fixtures have been selected to meet dark sky criteria.  A corner art
installation, as required by the approved ordinance, symbolizes Carefree's identity and will serve as



a key feature of the development. 

A key component of the development is the relocation of the existing wash to provide for a more
efficient developable area, a significant land use buffer, and a connective feature of the site.  Large
specimen trees and other mature protected plant species will be salvaged on site and utilized to
enhance this feature as well as complement the center.   

Architecture 
Building designs follow the guidelines set forth in Ordinance 2018-06 reflecting a contemporary
retail aesthetic characterized by clean lines with varied storefront heights and roof lines.  It uses
desert tones and materials that integrate with the natural landscape, aligning with the vision set in
the original master plan.  The proposed building heights are compliant with the zoning ordinance,
which sets a maximum height of 30'-0" for commercial buildings.  Key features include structural
canopies along the building facades that provide shade and enhance visual appeal.  Additional design
elements include glass-accented corners, varied heights and tilted roof lines, and trellis details. 

The thoughtfully selected palette of materials and finishes complement the original concept,
ensuring that all buildings - including those on separate pads - adhere to the same aesthetic
principles. This approach will maintain visual consistency across the entire development, ensuring
that the architectural elements of each building are cohesive and in harmony with one another
throughout the entire site/adjacent parcels. 

Signage 
The developer is seeking approval for a Comprehensive Sign Plan to accompany the proposed site
plan and future parcels. Comprehensive Sign Plans are designed for commercial developments with
unique signage needs, such as location, visibility, and other physical or contextual factors. To
approve a request for relief from the standard sign requirements, the following criteria must be met:

1. The site has unique or challenging physical conditions, such as topography, size, or proximity
to public streets, which would limit or impede standard sign visibility; or

2. The development displays unique characteristics - such as land use, architectural style, site
location, physical scale, historical significance, or other distinguishing features that diverge
from conventional development.

While only one of these criteria must be met for approval, Carefree Quarter satisfies both. The site's
topography features a significant elevation change from east to west, which creates visibility
challenges for larger building pads. Additionally, the development is located along two busy
arterials with high traffic volumes and faster speeds complicating visibility for drivers.  Given that
this is a distinctive commercial center within Carefree, and in the interest of ensuring its success,
the developer is requesting an increase in the number, height, and square footage of monument and
ground signs.  The signs are designed to complement the center's architecture and serve as a
prominent landscape feature, contributing to a distinctive visual identity for the development. High-
quality materials and thoughtful design, including Corten steel, board-formed concrete, and a desert-
inspired color palette, align with the Comprehensive Sign Plan (CSP) criteria.  Also, internal
building signage is proposed to be mounted along the edges of canopies and fascia elements.  Staff
is seeking direction from the Development Review Board for approval. 

Circulation and Parking 
The site plan for Carefree Quarter has been designed to ensure safe, efficient, and convenient
vehicular and pedestrian circulation throughout the development.  Pedestrian circulation features
tree-lined walkways traversing the central parking area to encourage safe and convenient movement
within the center.  Walkways alongside the buildings are enhanced with architectural canopies and
trellis structures, providing shade and visual interest.  Sidewalks along each arterial roadway
provide convenient pedestrian access to the development as well.  Direct access to and from the



wash trail is provided for connection to this amenity.   

Primary vehicular access to Parcel A, consistent with the Conceptual Site Plan, will be provided
from both Cave Creek Road and Carefree Highway.  Driveways are aligned to support smooth
traffic flow and minimize conflict points, and include specialty pavement to help identify these
vehicular entry points.  A full-access driveway on Cave Creek Road aligns with the full-movement
access at Lowe's, while a signalized full-access point on Carefree Highway aligns with Scottsdale's
56th Street right-of-way.  Each arterial also includes a secondary right-in/right-out access point.
Internal circulation supports emergency vehicles, loading/delivery zones, and potential future
connections to adjacent parcels. 

Parking is centrally located within the development, framed in part by surrounding buildings and
evenly distributed throughout the site.  This provides easy access to all tenant spaces, with clearly
marked drive aisles and aesthetically paved, pedestrian pathways enhancing connectivity.  The plan
meets and exceeds the Town's parking requirements based on anticipated uses of 447 spaces of
which 380 are required (see site plan), ensuring adequate capacity for both customers and
employees.   

Landscape and Screening 
The landscaping plan for Carefree Quarter is designed to create a cohesive, attractive, and
environmentally appropriate commercial environment.  A key feature of the site design is the
relocated wash (an on-site improvement), which has been integrated into the overall landscape
design as a natural amenity rather than a typical infrastructure element.  The wash creates a
substantial buffer between the overall development and the existing residences to the north and east.
 It is enhanced with native vegetation and not only supports stormwater management but also adds
visual appeal and serves as a community amenity.  The more mature salvaged plant materials will be
concentrated along the wash corridor, providing a faster-growing screen for neighboring properties. 

Adjacent to the wash, a multi-use trail has been designed and incorporated into the site layout. This
trail is bordered with desert-adapted plant materials and shaded by native trees, creating a pleasant
and safe experience for pedestrians and cyclists. The landscaping along the trail serves both
aesthetic and buffering functions, offering a natural edge to the development while encouraging
outdoor activity and community connectivity. 

Within the commercial center itself, landscaped islands and shaded pedestrian pathways break up
parking fields and guide foot traffic comfortably through the site.  Perimeter landscaping and screen
walls are used to buffer the center from public rights-of-way, integrating the architecture with the
site and enhancing compatibility. Trash enclosures and loading zones are fully screened using a
combination of masonry walls and plantings to maintain a clean, orderly appearance. 

Collectively, these landscape and screening elements enhance the site's visual quality, promote
walkability, and reflect the Town's commitment to thoughtful, desert-sensitive development. 

Lighting 
A detailed photometric plan has been developed to fully comply with the Town's zoning
requirements (which are dark sky friendly) while complementing the overall design and layout of
the site.  The proposed maximum illumination level of 2.3 footcandles is typical and recommended
for parking lots in commercial shopping centers to ensure adequate visibility and safety.  The
lighting fixtures have been thoughtfully selected not only to meet functional standards but also align
with the contemporary aesthetic of the development.  Each fixture has been chosen for its ability to
illuminate key areas while minimizing light spill and glare.   

Special consideration has been given to the multi-use trail, where lighting is placed to ensure
adequate illumination for pedestrians and cyclists. These lights are equipped with motion sensors,



activating only when needed to conserve energy while still providing a safe and well-lit path during
evening use. 

Utilities and Off-site Improvements  
The offsite paving improvements involve coordination with three separate jurisdictions: Carefree,
Cave Creek, and the City of Scottsdale. Carefree's Town Engineer is currently reviewing the
proposed improvements along Cave Creek Road.  Both the Town of Cave Creek and the City of
Scottsdale, which share sections of Carefree Highway along the project's boundary, are nearing
completion of their reviews, with final approvals pending. 

The Carefree Water Company has reviewed both the on-site and off-site design plans, and the water
system is in substantial conformance with the company's requirements and established engineering
standards.  Additionally, the offsite water plans have been approved by both the City of Scottsdale
and the Maricopa County Environmental Services Department (MCESD). 

The development team is actively coordinating with Liberty Utilities, the sewer service provider, to
initiate the required service agreement contract.  They are also working through Liberty's overall
infrastructure approval process.  All necessary agreements and infrastructure plans will be finalized
before the issuance of the building permit. 

In terms of other utilities, gas, electric, cable, and phone services will be provided to the property,
ensuring availability for all future tenants.  As part of the project, the developer will underground
the large 12kV power lines running along the north side of Carefree Highway at their own expense.
Preliminary design details for these utilities are forthcoming. 

Grading and Drainage 
The Town Engineer has determined that the preliminary grading and drainage plans and drainage
report developed by the applicant appear to conform to applicable Town of Carefree ordinances as
well as engineering design standards and policies.  Runoff produced by the 100-year 2-hour storm is
to be retained onsite in a combination of surface and underground storage facilities.  The Drainage
Report in summary concluded: 

The required retention volumes are held within retention basins based and designed to drain
within 36 hours via drywells and surface percolation;
Building finished floor elevations are based on 14-inches above the ultimate outfall and 1-foot
above the 100-year Water Surface Elevations;
The design of hydraulic structures and systems has been based on generally accepted
engineering practices;
The project is entirely located within Zone "X" according to the associated FIRM Panel.

Further, the Town Engineer has collaborated closely with the Flood Control District of Maricopa
County - which provides floodplain management and regulation services and technical assistance to
the Town of Carefree as well as thirteen other incorporated communities throughout Maricopa
County - to ensure that the proposed realignment of the onsite wash (the north branch of the
Unnamed Central Tributary of Cave Creek), which bisects the site, adequately accounts for
hydrologic, hydraulic, and river mechanics design constraints including channel slope stability,
spacing and sizing of rip rap drop structures, minimum channel freeboard, and scour depths of
footings for adjacent retaining walls.  The Town Engineer will work closely with the applicant's
design team to ensure that design constraints identified in this site plan are adequately addressed in
the development of construction documents/infrastructure permits. 

Citizen Participation 
The Citizen Participation requirements have been met.  The applicant mailed a notification letter to
surrounding property owners, residents, and HOAs within a 500-foot radius of the application in



January 2025.  Since submitting the application, the developer has also provided several updates to
the Town Council on the project's status and potential tenants.  In response to concerns from
adjacent residents, the developer met with neighbors to address issues, including the screen wall,
related drainage, and general offsite drainage.  One email inquiry expressed interest in a potential
ice cream shop tenant. 

The Town posted the site plan design drawings, covering architecture, site layout, landscaping, and
signage.  According to the Communications Manager, between May 19th and June 2nd of 2025, the
site received 1,474 views and recorded 6,023 events - interactions such as scrolling, button clicks,
and file downloads.  Among these, the 3D renderings were viewed 569 times, the landscape plans
288 times, the building elevations 245 times, and the comprehensive signage plan 224 times.  On
May 22, the Town sent an email announcing the web page to 2,934 recipients.  Of those, 1,165
emails were opened, and 299 users clicked the link to visit the Town's website.  In addition, staff
received two phone calls - both praising the architecture and overall design.  One caller expressed
concern about the size of the central parking area, but neither raised objections to the development
itself.   

Should the Development Review Board approve this application for Parcel A, the attached
Conditions for Approval are provided for the Board's consideration.

ACTION NEEDED:
A motion to APPROVE, DENY, or CONTINUE this case must be acted upon at this time. 

Conditions of Approval may be amended by the Development Review Board as it sees fit.  Staff
recommends the following to be included with the motion:

1. The building permit submittal documents shall comply with all applicable Carefree zoning
standards, except as expressly stated herein, and must substantially conform to the plans and
documents submitted with the Site Plan application, approved on June 9, 2025, and attached to
this report.

2. A building permit must be obtained within twelve (12) months of Site Plan approval unless an
extension is granted by the Zoning Administrator.

3. This site plan approval is for Parcel A only.  Parcels B and C shall require their own final site
plan applications and subsequent Development Review Board approvals.  All architecture,
landscaping, lighting, and signage design and details shall be consistent with the materials and
architecture as approved under Parcel A. 

4. The corner monument/art piece requires Town Council approval prior to the time of the
building permit submittal.

5. Any change to the architecture and/or site elements, including but not limited to building
materials and/or color shall require review and approval by the Development Review Board.
Any proposed modifications shall be in accordance with Ordinance 2018-06 approved Master
Plan, Character Images, and Town Design Guidelines.  The following materials shall not allow
for an equal substitution:  Corten steel, cement plank cladding, and weathered steel canopies.  

6. The term "Pre-finish" as it refers to the metal standing seam roof material shall be either
powder-coated or color anodized with a non-reflective color.  

7. Future pads shall comply with the approved Materials and Color Board and architectural style
of the development.  Branding requirements other than for building signage shall not override
this condition of approval.

8. The Comprehensive Sign Plan applies to monument and ground signs and canopy and fascia
signs only for the overall development (all parcels).  All other signage shall comply with
Carefree Zoning Ordinance Article VIII. Signs Permitted.  

9. A current inventory (no older than 6 months) of salvageable landscape materials must be
included with the building permit plans and documents.  The landscape plan must incorporate
materials identified as salvageable.  Mature vegetation is required along the new wash corridor



to screen adjacent properties.  All new and salvaged plant materials must be irrigated to ensure
proper establishment and long-term maintenance of the approved landscape.

10. Dedicate all necessary easements as outlined in the executed Development Agreement.
Dedications are required before the issuance of any building permits.

11. The owner shall maintain all on-site and adjacent right-of-way landscaping in perpetuity.
12. The Developer will be responsible for verifying and maintaining all visibility and sight distance

triangles for intersections, driveways, and grade separations.
13. All wet and dry utility agreements must be executed prior to the issuance of any building

permits.  Coordinate directly with each utility entity. 
14. Undergrounding of all utilities as required under Ordinance 2018-06 shall occur with the

approval and development of Parcel A and coincide with construction of this phase of
development.

 

Attachments
Attachment 1 - Project Narrative
Attachment 2 - Site Plan
Attachment 3 - Elevations
Attachment 4 - Materials Board and Renderings
Attachment 5 - Comprehensive Sign Plan
Attachment 6 - Landscape Plans
Attachment 7 - Lighting Plans
Attachment 8 - Grading and Drainage Plans
Attachment 9 - Drainage Report
Attachment 10 - Citizen Participation Report
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MATERIAL AND COLORS

A FIBER CEMENT PLANK EXTERIOR CLADDING:
MFG : NICHIHA
COLOR : VINTAGEWOOD - SPUCE

B PRE-FAB RIBBED PANEL SCREEN:
MFG : CASCADE ROOF SCREEN
COLOR : PAINT TO MATCH

URBANE BRONZE SW 7048

C INTEGRAL PAINTED EIFS:
MFG : SHERWIN WILLIAMS OR EQUAL
COLOR : PARADISE - SW 6720

E PAINTED FLASHING/TRIM:
MFG : SHERWIN WILLIAMS OR EQUAL
COLOR : HALF-CAFF SW 9091

F PAINTED SPLIT FACE CMU:
MFG : SHERWIN WILLIAMS OR EQUAL
COLOR : SADDLE UP SW 9099

L ALUMINUM STOREFRONT:
MFG : KAWNEER
COLOR : DARK BRONZE
SPEC : ANODIZED

H PRE-FINISH METAL STANDING SEAM ROOF:
MFG : WESTERN STATES METAL ROOFING
COLOR : DOVE GRAY

G METAL PANEL:
MFG : CORTEN
SPEC : RUSTWALL
SIZE : 12" PANELS, 1" REVEAL

D INTEGRAL PAINTED EIFS:
MFG : SHERWIN WILLIAMS OR EQUAL
COLOR : SMOKY BEIGE SW 9087

J METAL AWNING:
COLOR : WEATHERED STEEL
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Statistics

Description Symbol Avg Max Min Max/Min Avg/Min

Perimeter 0.0 fc 0.3 fc 0.0 fc N/A N/A
Parking Area 0.8 fc 2.3 fc 0.1 fc 23.0:1 8.0:1

Schedule

Symbol Label QTY Manufacturer Catalog Description Number 
Lamps

Lamp 
Output LLF Input 

Power

SA
32 Lithonia Lighting DSX0 LED P2 27K 80CRI 

T5W
D-Series Size 0 Area Luminaire P2 
Performance Package 2700K CCT 80 CRI 
Type 5 Wide

1 5565 1 45.14

SB
10 Lithonia Lighting DSX0 LED P2 27K 80CRI 

T3M
D-Series Size 0 Area Luminaire P2 
Performance Package 2700K CCT 80 CRI 
Type 3 Medium

1 5244 1 45.14

SC
8 Lithonia Lighting DSX0 LED P2 27K 80CRI 

BLC4
D-Series Size 0 Area Luminaire P2 
Performance Package 2700K CCT 80 CRI 
Type 4 Extreme Backlight Control

1 3940 1 45.14

SD
146 Lithonia Lighting RADB LED P1 27K ASY 

DDBXD
RADB LED P1 27K ASY DDBXD 1 272 1 5.21

 RESTAURANT : 10,655 S.F.

COOLER
121 S.F.

COOLER
418 S.F.

PROPOSED RESTAURNAT
TOTAL BUILDING AREA: 11,194 S.F.

(10,655 S.F. + 539 S.F. COLLER)

PATIO
648 S.F.

TOTAL FOOTPRINT: 11,842 S.F.
(11,194 S.F. + 648 S.F. PATIO)

15937 SF2102 SF0 SF1403 SF230 SF223 SF1763 SF691 SF11627 SF18038 SF1076 LF4 LF64 LF1144 LF6 PP36 PP18 PP60 PP

Area / Merc
h

91
4.

13
'

49
6.

20
'

91
4.

13
'

49
6.

20
'

S S S
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PRELIMINARY GRADING & DRAINAGE PLANS FOR

CAREFREE QUARTER
NEC CAREFREE HIGHWAY & CAVE CREEK ROAD

CAREFREE, ARIZONA
A PORTION OF THE SW 1/4 OF SECTION 4 AND THE SE 1/4 OF SECTION 5, TOWNSHIP 5

NORTH, RANGE 4 EAST, GILA AND SALT RIVER MERIDIAN, MARICOPA COUNTY, ARIZONA

DATE DESCRIPTION

Pl
ot

te
d:

 0
4/

07
/2

5 
- 1

1:
25

 A
M

, B
y:

 c
sp

au
ld

in
g

Fi
le

: M
:\0

92
4 

em
pi

re
 - 

ca
re

fre
e 

qu
ar

te
r -

 c
ar

ef
re

e\
D

W
G

\p
re

lim
in

ar
y\

09
24

_P
R

E 
G

R
P.

dw
g,

 --
->

 1
 C

O
VE

R
 S

H
EE

T

PROJECT No.

SHEET No.

TITLE:

DRAWN BY:

CHECKED BY:

of 12

1ST SUBMITTAL10/15/2024

04/02/2025

Contact Arizona 811 at least two full
working days before you begin excavation

Call 811 or click Arizona811.com

Re
g

i s
te

re
d  Prof ess iona l  Eng ineer  (C

iv
i l)

C
ERT I F I CA T E  NO

.

Da t e  S i g ne d  . . . . . . .

AR IZONA  U . S .A
.

44156
DAVID M.
SOLTYSIK

2ND SUBMITTAL12/27/2024

64
5 

EA
ST

 M
IS

SO
U

R
I R

O
AD

, S
U

IT
E 

42
0

PH
O

EN
IX

, A
R

IZ
O

N
A 

85
01

2
(6

02
) 2

97
-8

73
2

3RD SUBMITTAL04/02/2025

COVER SHEET

CRS

SAK

0924

1

PRELIMINARY GRADING
& DRAINAGE PLANS

CAREFREE
QUARTER

FLOOD ZONE
FLOOD ZONE DESIGNATION "X" PER F.E.M.A. FLOOD
INSURANCE RATE MAP, MAP NUMBER 04013C0890M,
PANEL 890 OF 4425, DATED 07/20/2021.

ZONE "X" - AREAS OF 0.2% ANNUAL CHANCE FLOOD;
AREAS OF 1% ANNUAL CHANCE FLOOD WITH AVERAGE
DEPTHS OF LESS THAN 1 FOOT OR WITH DRAINAGE
AREAS LESS THAN 1 SQUARE MILE; AND AREAS
PROTECTED BY LEVEES FROM 1% ANNUAL CHANCE
FLOOD.

A JURISDICTIONAL DELINEATION WITH A SIGNIFICANT
NEXUS ANALYSIS WAS SUBMITTED TO THE U.S. ARMY
CORPS OF ENGINEERS (USACE) AND IT HAS SINCE BEEN
DETERMINED THAT ALL THE WASHES ON THE SITE ARE
NON-JURISDICTIONAL AND THEREFORE NOT WATERS OF
THE U.S.

BENCHMARK
SOUTH QUARTER CORNER OF SECTION 4, TOWNSHIP 5
NORTH, RANGE 4 EAST, GILA AND SALT RIVER MERIDIAN.
GDACS POINT NO. 42586-1
ELEVATION = 2115.33 (NAVD 88 DATUM)

DEVELOPER / APPLICANT
EMPIRE RESIDENTIAL COMMUNITIES FUND III LLC
6617 N. SCOTTSDALE RD, SUITE 101
SCOTTSDALE, ARIZONA 85250

CONTACT: SHERRI KOSHIOL
PHONE:  (480) 951-2207
EMAIL: SHERRI@BUILTBYEMPIRE.COM

CIVIL ENGINEER
ATWELL
645 E. MISSOURI AVE. SUITE 420
PHOENIX, ARIZONA 85012

CONTACT: SCOTT KROUS
PHONE: (623) 776-5666
EMAIL: SKROUS@ATWELL.COM

LANDSCAPE ARCHITECT
MCGOUGH ADAMSON
535 MCKELLIPS ROAD, SUITE 131
MESA, ARIZONA

CONTACT: NICK ADAMSON, RLA
PHONE: (602) 997-9093
EMAIL: NICKA@MG-AZ.COM

ARCHITECT
RKAA ARCHITECTS, INC.
2233 EAST THOMAS ROAD
PHOENIX, ARIZONA 85016

CONTACT: NEIL FEASER
PHONE: (602) 955-3900
EMAIL: NFEASER@RKAA.COM

BASIS OF BEARING
SOUTH 89° 59' 35" EAST - BEING THE SOUTH LINE OF THE
SOUTHWEST QUARTER OF SECTION 4, TOWNHSIP 5
NORTH, RANGE 4 EAST, GILA AND SALT RIVER MERIDIAN,
MARICOPA COUNTY, ARIZONA. AS RECORDED IN BK. 582
OF MAPS, PG. 14, MARICOPA COUNTY RECORDS.

SITE DATA
JURISDICTION: CAREFREE

LOT: APN: AREA:
A 211-47-204 10.54 AC
B 211-47-205 10.07 AC
C 211-47-206 4.18 AC

TOTAL AREA: 24.79 AC

ZONING: R1-35
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STORM DRAIN MANHOLE

CATCH BASIN

DIRECTION OF FLOW

UNDERGROUND RETENTION -
CAST IN PLACE CONCRETE PIPE

C 1025.60

G 1024.50

GR 1024.15

P 1025.10

C 25.60

G 24.50

GR 24.15

P 25.10

FL 24.26
FL 1024.26

1025.0
GROUND ELEVATION

CONCRETE ELEVATION
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DRYWELL

co

SEWER LINE

SEWER SERVICE LINE

WATER LINE

SEWER MANHOLE

SEWER CLEANOUT

FIRE HYDRANT

RETAINING WALL

B/C BACK OF CURB
BLDG BUILDING
BOT BOTTOM
CB CATCH BASIN
CIPCP CAST IN PLACE CONCRETE PIPE
C/P CONCRETE & PAVEMENT ELEVATION
CL CENTERLINE
CY CUBIC YARD
DG DECOMPOSED GRANITE
EA EACH
EOP EDGE OF PAVEMENT
ESMT EASEMENT
EXIST / EX EXISTING
F/C FACE OF CURB
FF / FFE FINISH FLOOR ELEVATION
FW FIRE WATER LINE
G GUTTER ELEVATION
GB GRADE BREAK
GR GRATE ELEVATION
HDPE HIGH DENSITY POLYETHYLENE
HW HIGH WATER ELEVATION
LF LINEAR FEET
LS LANDSCAPE
LT LEFT
MH MANHOLE
ML MONUMENT LINE

MUTE MULTI-USE TRAIL EASEMENT
P PAVEMENT ELEVATION
PAD PAD ELEVATION
PC POINT OF CURVATURE
PL PROPERTY LINE
PROP PROPOSED
PT POINT OF TANGENT
PUE PUBLIC UTILITY EASEMENT
PUFE PUBLIC UTILITY AND FACILITY EASEMENT
RT RIGHT
R/W RIGHT OF WAY
S SANITARY SEWER
SB SETBACK
SD STORM DRAIN
SF SQUARE FEET
S/W SIDEWALK
SY SQUARE YARD
TC TOP OF CURB ELEVATION
TF TOP OF FOOTING/TOP OF FENCE
TRW TOP OF RETAINING WALL
TW TOP OF WALL
TYP TYPICAL
W WATER
WQ WATER QUALITY
VG VALLEY GUTTER ELEVATION
VOL VOLUME

ABBREVIATIONS

WATER SERVICE LINE

FIRE SERVICE LINE
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1.0 Introduction 

1.1 Report Purpose 

The purpose of this Preliminary Drainage Report is to provide hydrologic and 

hydraulic documentation for the proposed Carefree Quarter 24.8-acre (net) 

commercial site. This report will outline the design of surface grading, 

stormwater infrastructure capacities (to be provided in the final report), 

retention, and offsite flow that impacts the site. The Town of Carefree 

requested that the design be generally in conformance with the 2018 City of 

Scottsdale Design Standards & Policies Manual (DS&PM). 

1.2 Site Description 

The proposed Carefree Quarter (hereinafter referred to as the Project) is a 

commercial development with project zoning “C – Commercial” covering 

approximately 26.99-acres (gross). The Project is located generally within 

portions of the Southwest 1/4 of Section 4 and Southeast 1/4 of Section 5, 

Township 5 North, Range 4 East of the Gila and Salt River Meridian, Maricopa 

County, Arizona. More specifically, the project is located at the northeast 

corner of Carefree Hwy & Cave Creek Rd in the Town of Carefree (see Vicinity 

Map below). The site is currently undeveloped and is bound by residential 

developments to the north & east, undeveloped land to the south, and 

commercial development to the west. Site access will be provided along 

Carefree Highway and Cave Creek Road.        

 
Figure 1: Vicinity Map 



 Empire Residential Communities Fund III LLC 

Carefree Quarter 

  Page 2 

1.3 Topographic Conditions 

The existing ground generally slopes from east to west at approximately a 2% 

slope. The existing topography is shown in the proposed drainage map in 

Appendix A.  

1.4 FEMA Flood Insurance Map 

The project is entirely located within Zone “X” according to Flood Insurance 

Rate Map (FIRM) Panel 04013C0890M which is effective July 20, 2021. Zone X is 

defined as: “Areas of 0.2% annual chance flood; areas of 1% annual chance 

flood with average depths of less than 1 foot or with drainage areas less than 

1 square mile; and areas protected by levees from 1% annual chance flood.” 

(Refer to the Flood Insurance Rate Map in Appendix B). 

2.0 Offsite Drainage Analysis 

The Project will manage the generated storm water within the half street right-of-

way on both Carefree Hwy and Cave Creek Rd and direct the runoff to the 

proposed catch basin inlets and concrete scupper. The adjacent streets are being 

improved as part of a separate offsite paving plan set, thus no analysis of street 

capacity or inlet capacity is presented with this report. Captured runoff from the 

contributing right-of-way will be conveyed to and stored in onsite permanent 

surface retention basins and underground retention storage.        

JE Fuller prepared the Preliminary Carefree Quarter Offsite Channel Hydraulic and 

Erosion Protection Design Memorandum, dated 09/18/2024 and the Carefree 

Quarter Hydrology Technical Support Data Notebook (TSDN), dated 01/05/2024 

(Appendix E). JE Fuller identifies offsite flows impacting the Project from the east and 

south property boundaries. The offsite flows being received from the development 

to the northeast will be conveyed via swale, directed towards the proposed 

channel, and discharged into the existing northern most culvert along Cave Creek 

Road. The offsite flows received along Carefree Hwy via a CMP culvert from the 

development to the east will be routed through the site via the proposed channel 

and discharged to the existing northern most culvert along Cave Creek Road. Flows 

from the south coming from an existing headwall located along Carefree Hwy will 

be conveyed through the site via storm drain pipe, directed to the proposed 

channel, and discharged in to existing northern most culvert along Cave Creek 

Road. The ultimate outfall of the Project is located at the southwest corner of the 

Project. Onsite retention for the Project will alleviate stormwater runoff impacting 

downstream at Carefree Hwy & Cave Creek Rd. 
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3.0 Onsite Drainage Analysis 

Onsite stormwater runoff will be conveyed via surface flow to proposed catch 

basins, then to storm drain pipes, and finally to above ground retention basins 

and/or underground retention storage. The proposed channel will convey the 

existing offsite flows from the northeast, east, and south to the existing northern most 

culvert along Cave Creek Road. The channel area is not required to be retained 

onsite and not included for onsite retention calculations making the total required 

retention area 21.65-acres. The channel design is to be included in the JE Fuller 

Preliminary Carefree Quarter Offsite Channel Hydraulic and Erosion Protection 

Design Memorandum in Appendix E. The locations of the onsite retention basins, 

drainage areas, and storm structures are shown in Appendix A. The retention basins 

and underground retention storage have been sized to store the required 100-year 

2-hour storm event.    

3.1 Jurisdictional Design Standards 

Onsite drainage will be designed and constructed to conform to the 2018 City 

of Scottsdale DS&PM , the Town of Carefree Drainage Guidelines, and the 

latest editions of the following publications of the Flood Control District of 

Maricopa County (FCDMC): 

• Drainage Design Manual for Maricopa County, Volume I Hydrology 

• Drainage Design Manual for Maricopa County, Volume II Hydraulics 

• Drainage Design Manual for Maricopa County, Volume III Erosion 

Control 

• Drainage  Policies and Standards Manual for Maricopa County 

In accordance with the 2018 City of Scottsdale DS&PM, this development is to 

provide onsite retention for runoff generated by the 100-year, 2-hour storm 

event. Retention basins and underground retention pipes have been sized and 

located to convey and retain the stormwater runoff for the site as well as the 

half street right of way fronting the Project along both Carefree Hwy & Cave 

Creek Rd. 

Catch basin inlets and the storm system to be designed to intercept the 10-

year 2-hour storm event and convey runoff to the proposed surface retention 

basins or proposed underground retention storage. A full analysis of the storm 

system is to be provided as part of the final design and report.  

3.2 Rational Method Design 

The Rational Method was used to generate flow rates for peak storms which 

can be used when a site is less than 160 acres according to the City of 

Scottsdale DS&PM. The results of the calculation are used to determine flow for 
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the 10-year and 100-year storm events. These results were used to size catch 

basins, storm pipes, and underground retention. Drainage areas are 

delineated based on the site layout and the grading and drainage plans. 

Preliminary weighted runoff coefficients were calculated and provided in 

Appendix C per Maricopa County Engineering standards. Final weighted 

runoff coefficients will be provided as part of the final report. The 10-year and 

100-year return frequency rainfall intensities are based on the NOAA Atlas 14 

rainfall intensity table for the localized area which is provided in Appendix D. 

Hydrologic data and calculated flows will be provided as part of the final 

report.   

3.3 Storm Drain Inlet Capacity 

Storm drain inlets capacity design reserved for final drainage report.   

3.4 Storm Drain Capacity and Outlet Design 

Storm drain pipe capacity and outlet design reserved for final drainage report. 

3.5 Retention Basin Design 

This section considers retention, retention bleed-off, and stormwater runoff for 

the 100-year storm. The retention basins have been designed using a maximum 

water depth of 3-feet. Retention basin side slopes are typically 4:1. The grading 

design of the retention basins is provided on the Grading & Drainage Plans. 

Retention is provided onsite for the 100-year, 2-hour storm event precipitation 

depth of 2.63-inches per the City of Scottsdale design guidelines. The following 

equation was used to determine the volume of retention required for each 

drainage area: 

V = DAC 

where:   

V = required retention volume (cubic feet) 

D = 100-yr, 2-hr rainfall depth (2.63-inches = 0.22 feet) 

A = drainage area (square feet) 

C = weighted runoff coefficient (determined in Section 3.2) 

 

Scottsdale requires stormwater retained in the surface basins or underground 

retention to be drained within 36 hours via surface percolation or positive 

bleed-off methods (drywells). For design purposes, and in accordance with 

Scottsdale requirements, at least one drywell has been assigned for each 



 Empire Residential Communities Fund III LLC 

Carefree Quarter 

  Page 5 

43,500 cubic feet of retained volume. Unless the basin self percolates for 

depths 1-foot or less, each basin will have at least one drywell installed for storm 

water disposal. Each drywell shall be registered with the Arizona Department 

of Environmental Quality as required in the State of Arizona. The bleed-off 

analysis data will be provided as part of the final report. 

 

Table 1 summarizes the required retained stormwater, underground retention 

structure amount, and the number of drywells. 

Table 1: Required Retention Volume & Drain Time Calculations Summary 

The Project stormwater runoff is conveyed to surface retention areas and 

underground retention storage. Any stormwater runoff in excess of a 100-year 

event like a back-to-back storm will overtop basins, surcharge underground 

retention, and adjacent curbs and overflow at the ultimate outfall location at 

the southwest corner. The retention calculations for the Project can be found 

in Appendix C.   

3.6 Finished Floor Elevation Check 

All finished floors elevations have been set at least 14-inches above the outfall 

elevation.  The ultimate outfall is located at the southwest corner of the Project 

at an elevation of 2042.43.  The lowest finish floor elevation for the site is set at 
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2049.40, which is a minimum of 6.97’ above the ultimate outfall.  

3.7 Storm Drain Maintenance 

Ongoing maintenance of the designed drainage system is required to 

preserve design integrity. Poor maintenance can prevent the system from 

performing to its intended design purpose and can result in reduced 

performance. Maintenance is the responsibility of the property owner for 

facilities on private property. A regular maintenance program is required to 

have drainage systems perform to the level of protection or service as 

presented in this report and the project’s plans and specifications. 

4.0 Report Conclusions 

The following conclusions have been reached as a result of this drainage 

investigation, in support of the proposed Carefree Quarter Project: 

• This drainage report was prepared in accordance with the recommendations 

and design parameters from the 2018 City of Scottsdale DS&PM, Town of 

Carefree Code of Ordinances (REF 2), the MCFCD Drainage Design Manuals, 

Volume I and II (REF 3 & 4), and the MCFCD Drainage Policies and Standards for 

Maricopa County (REF 5). 

• The required retention volumes are held within retention basins based on 2.63- 

inches of run-off per Scottsdale requirements and designed to drain within 36 

hours via drywells and surface percolation. 

• Building finished floor elevations for the Project are based on 14-inches above 

the ultimate outfall and 1-foot above the 100-year Water Surface Elevations. 

• The design of hydraulic structures and systems has been based on generally 

accepted engineering practices and in accordance with the City of Scottsdale, 

Town of Carefree, and Maricopa County drainage requirements. 

• The project is entirely located within Zone “X” according to FIRM Panel 

04013C0890M. Zone X is defined as: “Areas of 0.2% annual chance flood; areas 

of 1% annual chance flood with average depths of less than 1 foot or with 

drainage areas less than 1 square mile; and areas protected by levees from 1% 

annual chance flood.” 
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FEMA Firm Map 
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Retention Calculations 

  



VR = VOLUME REQUIRED

VR =  C x (P / 12) x A  

C = WEIGHTED RUNOFF COEFFICIENT

P =  RAINFALL DEPTH (NOAA ATLAS 14) SITE AREA GROSS = 26.99 AC

P = 2.63 IN. SITE AREA NET = 24.71 AC

A = RETAINED AREA TOTAL RETAINED AREA  = 21.65 AC

RETENTION 

SYSTEM      

ID

DRAINAGE 

AREA         

(AC)

WEIGHTED  

RUNOFF 

COEFFICIENT        

'C'

BASIN 

VOLUME 

REQUIRED       

(CF)

BASIN 

VOLUME 

PROVIDED         

(CF)

BASIN 

BOTTOM 

AREA

(SF)

ESTIMATED 

BASIN 

SURFACE 

PERC RATE*

(IN/HR)

BASIN 

SURFACE 

PERC RATE

(CF/HR)

NUMBER   

OF 

DRYWELLS

DRYWELL 

PERC            

RATE                

(0.1 CFS)

ESTIMATED 

RETENTION 

BASIN DRAIN 

TIME             

(HR)

SYSTEM A *** 3.51 0.91 30,333 30,495 318 0.2 5.3 3 1,080 27.9

SYSTEM B 2.40 0.90 20,765 20,777 1121 0.2 18.7 2 720 28.1

SYSTEM C 6.25 0.86 51,143 55,041 4 1,440 35.5

SYSTEM D 4.38 0.92 38,515 39,034 3 1,080 35.7

SYSTEM E *** 2.40 0.95 21,756 21,834 2 720 30.2

SYSTEM F *** 1.14 0.84 9,146 21,834 0 0.2 0.0 1 360 25.4

SYSTEM G *** 1.00 0.90 8,621 10,350 1886 0.2 31.4 1 360 22.0

SYSTEM H *** 0.56 0.77 4,127 5,446 **

 TOTAL 21.65 184,406 204,811 16

* ASSUMED PERC RATE -  DURING FINAL DESIGN DOUBLE RING INFILTROMETER TESTS WILL BE PERFORMED TO VERIFY

PERC RATES FOR DIRECT SURFACE PERCOLATION / STORMWATER DISPOSAL.

** DRYWELLS ARE NOT PROVIDED FOR SURFACE RETENTION BASINS 1 FT DEEP OR LESS.

*** PENDING/FUTURE SITE PLAN SUBMITTAL

REQUIRED RETENTION VOLUME & DRAIN TIME CALCULATIONS



SYSTEM A 30,495 CF

Surface
Contour 

Elevation
Contour Area

Incremental 

Volume

(cf)

Underground
Dia.

(ft)

Length

(ft)

Volume

(cf)

2045.0 4,017 2,923

2044.0 1,828 1,205 10 330 25,918

2043.0 581 450

2042.0 318

Total 4,577 Total 330 25,918

SYSTEM B 20,777 CF

Surface
Contour 

Elevation
Contour Area

Incremental 

Volume

(cf)

Underground
Dia.

(ft)

Length

(ft)

Volume

(cf)

2044.0 2,105 1,613

2043.0 1,121 10 244 19,164

Total 1,613 Total 244 19,164

SYSTEM C 55,041 CF

Surface

Basin 1

Contour 

Elevation
Contour Area

Incremental 

Volume

(cf)

Underground
Dia.

(ft)

Length

(ft)

Volume

(cf)

2041.0 7,726 6,934

2040.0 6,141 5,447 10 400 31,416

2039.0 4,752 4,177 10 90 7,069

2038.0 3,602

Total 16,557 Total 490 38,484

Retention Basin Storage Summary



SYSTEM D 39,034 CF

Surface
Contour 

Elevation
Contour Area

Incremental 

Volume

(cf)

Underground
Dia.

(ft)

Length

(ft)

Volume

(cf)

10 147 11,545

10 350 27,489

Total 0 Total 497 39,034

SYSTEM E 21,834 CF

Surface
Contour 

Elevation
Contour Area

Incremental 

Volume

(cf)

Underground
Dia.

(ft)

Length

(ft)

Volume

(cf)

10 278 21,834

Total 0 Total 278 21,834



SYSTEM F 21,834 CF

Surface
Contour 

Elevation
Contour Area

Incremental 

Volume

(cf)

Underground
Dia.

(ft)

Length

(ft)

Volume

(cf)

2060.0 0

2059.0 0 10 278 21,834

2058.0 0

2057.0

Total 0 Total 278 21,834

SYSTEM G 10,350 CF

Surface
Contour 

Elevation
Contour Area

Incremental 

Volume

(cf)

Underground
Dia.

(ft)

Length

(ft)

Volume

(cf)

2063.1 5,142 4,551

2062.1 3,959 3,418 10 0 0

2061.1 2,877 2,382

2060.1 1,886

Total 10,350 Total 0 0

SYSTEM H 5,446 CF

Surface
Contour 

Elevation
Contour Area

Incremental 

Volume

(cf)

Underground
Dia.

(ft)

Length

(ft)

Volume

(cf)

2066.9 6,194 5,446

2065.9 4,698 10 0 0

Total 5,446 Total 0 0



Green 

Landscape 

Desert 

Landscape  

Conc./ Roof    

/Pavement

0.31 0.50 0.95

SYSTEM A

A 0.35 3.16 3.51 0.91

3.51 0.91

SYSTEM B

B 0.24 2.16 2.40 0.90

2.40 0.90

SYSTEM C

C 1.29 4.96 6.25 0.86

6.25 0.86

SYSTEM D

D 0.29 4.10 4.38 0.92

4.38 0.92

SYSTEM E

G 2.40 2.40 0.95

2.40 0.95

SYSTEM F

H 0.29 0.86 1.14 0.84

1.14 0.84

SYSTEM G

I 0.10 0.90 1.00 0.90

1.00 0.90

SYSTEM H

J 0.22 0.34 0.56 0.77

0.56 0.77

Total 21.65 0.89

Weighted 'C' Calculations

Drainage         

Area #

Total Area

(ac)

Weighted          

'C' Value
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NOAA Atlas 14, Volume 1, Version 5
Location name: Cave Creek, Arizona, USA*
Latitude: 33.7995°, Longitude: -111.9631°

Elevation: 2044 ft**
* source: ESRI Maps

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.225
(0.187‑0.276)

0.292
(0.244‑0.360)

0.395
(0.326‑0.484)

0.473
(0.388‑0.578)

0.578
(0.468‑0.704)

0.659
(0.527‑0.797)

0.742
(0.584‑0.894)

0.826
(0.641‑0.995)

0.940
(0.712‑1.13)

1.03
(0.763‑1.24)

10-min 0.343
(0.284‑0.420)

0.445
(0.371‑0.547)

0.601
(0.496‑0.737)

0.720
(0.591‑0.880)

0.880
(0.712‑1.07)

1.00
(0.802‑1.21)

1.13
(0.888‑1.36)

1.26
(0.975‑1.52)

1.43
(1.08‑1.72)

1.56
(1.16‑1.90)

15-min 0.424
(0.352‑0.521)

0.552
(0.460‑0.678)

0.745
(0.614‑0.913)

0.893
(0.732‑1.09)

1.09
(0.883‑1.33)

1.24
(0.994‑1.50)

1.40
(1.10‑1.69)

1.56
(1.21‑1.88)

1.77
(1.34‑2.14)

1.94
(1.44‑2.35)

30-min 0.571
(0.473‑0.701)

0.743
(0.619‑0.914)

1.00
(0.827‑1.23)

1.20
(0.986‑1.47)

1.47
(1.19‑1.79)

1.68
(1.34‑2.02)

1.88
(1.48‑2.27)

2.10
(1.63‑2.53)

2.39
(1.81‑2.88)

2.61
(1.94‑3.16)

60-min 0.707
(0.586‑0.868)

0.919
(0.766‑1.13)

1.24
(1.02‑1.52)

1.49
(1.22‑1.82)

1.82
(1.47‑2.21)

2.07
(1.66‑2.51)

2.33
(1.84‑2.81)

2.60
(2.02‑3.13)

2.95
(2.24‑3.56)

3.23
(2.40‑3.91)

2-hr 0.827
(0.697‑0.993)

1.06
(0.898‑1.28)

1.42
(1.19‑1.70)

1.69
(1.40‑2.02)

2.06
(1.69‑2.46)

2.34
(1.90‑2.78)

2.63
(2.10‑3.13)

2.93
(2.31‑3.48)

3.33
(2.57‑3.96)

3.65
(2.76‑4.36)

3-hr 0.886
(0.749‑1.07)

1.13
(0.961‑1.37)

1.48
(1.25‑1.79)

1.75
(1.47‑2.11)

2.14
(1.76‑2.56)

2.44
(1.99‑2.91)

2.76
(2.21‑3.29)

3.10
(2.44‑3.68)

3.56
(2.73‑4.24)

3.94
(2.95‑4.69)

6-hr 1.05
(0.909‑1.23)

1.32
(1.15‑1.55)

1.68
(1.45‑1.97)

1.97
(1.68‑2.29)

2.36
(2.00‑2.75)

2.67
(2.23‑3.10)

3.00
(2.46‑3.47)

3.33
(2.69‑3.86)

3.78
(2.98‑4.39)

4.14
(3.19‑4.81)

12-hr 1.23
(1.07‑1.43)

1.54
(1.35‑1.80)

1.94
(1.69‑2.25)

2.25
(1.95‑2.60)

2.68
(2.29‑3.09)

3.01
(2.54‑3.46)

3.34
(2.79‑3.85)

3.68
(3.04‑4.24)

4.14
(3.33‑4.78)

4.49
(3.55‑5.23)

24-hr 1.40
(1.23‑1.60)

1.77
(1.56‑2.04)

2.31
(2.02‑2.65)

2.74
(2.39‑3.14)

3.35
(2.89‑3.85)

3.85
(3.28‑4.42)

4.38
(3.67‑5.07)

4.94
(4.07‑5.76)

5.73
(4.60‑6.78)

6.37
(5.02‑7.62)

2-day 1.56
(1.36‑1.80)

1.99
(1.73‑2.29)

2.61
(2.26‑3.00)

3.11
(2.68‑3.57)

3.81
(3.26‑4.38)

4.38
(3.69‑5.06)

4.97
(4.14‑5.79)

5.60
(4.60‑6.59)

6.49
(5.20‑7.72)

7.20
(5.67‑8.69)

3-day 1.65
(1.44‑1.90)

2.11
(1.84‑2.42)

2.78
(2.43‑3.18)

3.34
(2.90‑3.81)

4.12
(3.54‑4.72)

4.76
(4.05‑5.48)

5.46
(4.57‑6.33)

6.19
(5.10‑7.26)

7.24
(5.83‑8.61)

8.11
(6.40‑9.77)

4-day 1.74
(1.53‑2.00)

2.23
(1.96‑2.55)

2.96
(2.60‑3.37)

3.56
(3.11‑4.04)

4.44
(3.83‑5.05)

5.15
(4.40‑5.91)

5.94
(4.99‑6.87)

6.78
(5.61‑7.93)

8.00
(6.46‑9.49)

9.01
(7.13‑10.8)

7-day 1.99
(1.74‑2.29)

2.54
(2.22‑2.92)

3.38
(2.95‑3.88)

4.08
(3.54‑4.66)

5.09
(4.37‑5.83)

5.93
(5.03‑6.83)

6.84
(5.72‑7.95)

7.84
(6.45‑9.24)

9.28
(7.45‑11.1)

10.5
(8.23‑12.7)

10-day 2.18
(1.91‑2.50)

2.79
(2.44‑3.20)

3.70
(3.24‑4.22)

4.45
(3.87‑5.07)

5.54
(4.76‑6.32)

6.44
(5.48‑7.39)

7.41
(6.21‑8.58)

8.46
(6.99‑9.91)

9.98
(8.05‑11.9)

11.2
(8.87‑13.6)

20-day 2.75
(2.42‑3.14)

3.53
(3.11‑4.03)

4.66
(4.09‑5.31)

5.55
(4.84‑6.32)

6.79
(5.88‑7.76)

7.77
(6.66‑8.91)

8.81
(7.47‑10.2)

9.89
(8.28‑11.5)

11.4
(9.36‑13.5)

12.6
(10.2‑15.1)

30-day 3.26
(2.85‑3.73)

4.19
(3.68‑4.78)

5.53
(4.84‑6.29)

6.57
(5.73‑7.46)

8.00
(6.92‑9.10)

9.11
(7.82‑10.4)

10.3
(8.73‑11.8)

11.5
(9.64‑13.3)

13.1
(10.8‑15.4)

14.4
(11.7‑17.2)

45-day 3.86
(3.40‑4.39)

4.96
(4.38‑5.64)

6.55
(5.76‑7.42)

7.76
(6.80‑8.79)

9.41
(8.19‑10.7)

10.7
(9.23‑12.2)

12.0
(10.3‑13.8)

13.4
(11.3‑15.5)

15.2
(12.7‑17.9)

16.7
(13.7‑19.9)

60-day 4.29
(3.79‑4.86)

5.52
(4.89‑6.24)

7.26
(6.40‑8.19)

8.56
(7.52‑9.64)

10.3
(9.00‑11.7)

11.6
(10.1‑13.2)

13.0
(11.2‑14.9)

14.4
(12.2‑16.6)

16.2
(13.6‑19.1)

17.7
(14.6‑21.0)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds
are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical

8/14/24, 9:40 AM Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=33.7995&lon=-111.9631&data=depth&units=english&series=pds#table 1/4
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NOAA Atlas 14, Volume 1, Version 5
Location name: Cave Creek, Arizona, USA*
Latitude: 33.7995°, Longitude: -111.9631°

Elevation: 2044 ft**
* source: ESRI Maps

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 2.70
(2.24‑3.31)

3.50
(2.93‑4.32)

4.74
(3.91‑5.81)

5.68
(4.66‑6.94)

6.94
(5.62‑8.45)

7.91
(6.32‑9.56)

8.90
(7.01‑10.7)

9.91
(7.69‑11.9)

11.3
(8.54‑13.6)

12.3
(9.16‑14.9)

10-min 2.06
(1.70‑2.52)

2.67
(2.23‑3.28)

3.61
(2.98‑4.42)

4.32
(3.55‑5.28)

5.28
(4.27‑6.43)

6.02
(4.81‑7.28)

6.77
(5.33‑8.17)

7.55
(5.85‑9.09)

8.57
(6.50‑10.4)

9.38
(6.97‑11.4)

15-min 1.70
(1.41‑2.08)

2.21
(1.84‑2.71)

2.98
(2.46‑3.65)

3.57
(2.93‑4.36)

4.36
(3.53‑5.31)

4.98
(3.98‑6.02)

5.60
(4.40‑6.75)

6.24
(4.84‑7.51)

7.09
(5.37‑8.55)

7.76
(5.76‑9.40)

30-min 1.14
(0.946‑1.40)

1.49
(1.24‑1.83)

2.01
(1.65‑2.46)

2.40
(1.97‑2.94)

2.94
(2.38‑3.58)

3.35
(2.68‑4.05)

3.77
(2.97‑4.55)

4.20
(3.26‑5.06)

4.77
(3.62‑5.76)

5.22
(3.88‑6.32)

60-min 0.707
(0.586‑0.868)

0.919
(0.766‑1.13)

1.24
(1.02‑1.52)

1.49
(1.22‑1.82)

1.82
(1.47‑2.21)

2.07
(1.66‑2.51)

2.33
(1.84‑2.81)

2.60
(2.02‑3.13)

2.95
(2.24‑3.56)

3.23
(2.40‑3.91)

2-hr 0.413
(0.348‑0.496)

0.532
(0.449‑0.642)

0.708
(0.594‑0.850)

0.843
(0.701‑1.01)

1.03
(0.844‑1.23)

1.17
(0.948‑1.39)

1.32
(1.05‑1.56)

1.46
(1.15‑1.74)

1.67
(1.28‑1.98)

1.82
(1.38‑2.18)

3-hr 0.295
(0.249‑0.357)

0.376
(0.320‑0.456)

0.491
(0.415‑0.595)

0.583
(0.488‑0.702)

0.711
(0.587‑0.851)

0.812
(0.662‑0.969)

0.919
(0.736‑1.09)

1.03
(0.812‑1.22)

1.18
(0.909‑1.41)

1.31
(0.983‑1.56)

6-hr 0.174
(0.151‑0.205)

0.220
(0.191‑0.259)

0.280
(0.242‑0.328)

0.328
(0.280‑0.383)

0.394
(0.333‑0.458)

0.446
(0.372‑0.516)

0.500
(0.411‑0.579)

0.556
(0.449‑0.645)

0.631
(0.497‑0.732)

0.691
(0.533‑0.803)

12-hr 0.101
(0.088‑0.118)

0.128
(0.111‑0.148)

0.161
(0.140‑0.186)

0.187
(0.161‑0.216)

0.222
(0.189‑0.256)

0.249
(0.210‑0.286)

0.277
(0.231‑0.319)

0.305
(0.251‑0.351)

0.343
(0.276‑0.396)

0.372
(0.294‑0.433)

24-hr 0.058
(0.051‑0.066)

0.073
(0.065‑0.084)

0.096
(0.084‑0.110)

0.114
(0.099‑0.130)

0.139
(0.120‑0.160)

0.160
(0.136‑0.184)

0.182
(0.153‑0.211)

0.205
(0.169‑0.240)

0.238
(0.191‑0.282)

0.265
(0.209‑0.317)

2-day 0.032
(0.028‑0.037)

0.041
(0.036‑0.047)

0.054
(0.047‑0.062)

0.064
(0.055‑0.074)

0.079
(0.067‑0.091)

0.091
(0.076‑0.105)

0.103
(0.086‑0.120)

0.116
(0.095‑0.137)

0.135
(0.108‑0.160)

0.150
(0.118‑0.180)

3-day 0.022
(0.020‑0.026)

0.029
(0.025‑0.033)

0.038
(0.033‑0.044)

0.046
(0.040‑0.052)

0.057
(0.049‑0.065)

0.066
(0.056‑0.076)

0.075
(0.063‑0.087)

0.085
(0.070‑0.100)

0.100
(0.080‑0.119)

0.112
(0.088‑0.135)

4-day 0.018
(0.015‑0.020)

0.023
(0.020‑0.026)

0.030
(0.027‑0.035)

0.037
(0.032‑0.042)

0.046
(0.039‑0.052)

0.053
(0.045‑0.061)

0.061
(0.052‑0.071)

0.070
(0.058‑0.082)

0.083
(0.067‑0.098)

0.093
(0.074‑0.113)

7-day 0.011
(0.010‑0.013)

0.015
(0.013‑0.017)

0.020
(0.017‑0.023)

0.024
(0.021‑0.027)

0.030
(0.025‑0.034)

0.035
(0.029‑0.040)

0.040
(0.034‑0.047)

0.046
(0.038‑0.054)

0.055
(0.044‑0.066)

0.062
(0.049‑0.075)

10-day 0.009
(0.007‑0.010)

0.011
(0.010‑0.013)

0.015
(0.013‑0.017)

0.018
(0.016‑0.021)

0.023
(0.019‑0.026)

0.026
(0.022‑0.030)

0.030
(0.025‑0.035)

0.035
(0.029‑0.041)

0.041
(0.033‑0.049)

0.046
(0.036‑0.056)

20-day 0.005
(0.005‑0.006)

0.007
(0.006‑0.008)

0.009
(0.008‑0.011)

0.011
(0.010‑0.013)

0.014
(0.012‑0.016)

0.016
(0.013‑0.018)

0.018
(0.015‑0.021)

0.020
(0.017‑0.024)

0.023
(0.019‑0.028)

0.026
(0.021‑0.031)

30-day 0.004
(0.003‑0.005)

0.005
(0.005‑0.006)

0.007
(0.006‑0.008)

0.009
(0.007‑0.010)

0.011
(0.009‑0.012)

0.012
(0.010‑0.014)

0.014
(0.012‑0.016)

0.015
(0.013‑0.018)

0.018
(0.015‑0.021)

0.020
(0.016‑0.023)

45-day 0.003
(0.003‑0.004)

0.004
(0.004‑0.005)

0.006
(0.005‑0.006)

0.007
(0.006‑0.008)

0.008
(0.007‑0.009)

0.009
(0.008‑0.011)

0.011
(0.009‑0.012)

0.012
(0.010‑0.014)

0.014
(0.011‑0.016)

0.015
(0.012‑0.018)

60-day 0.002
(0.002‑0.003)

0.003
(0.003‑0.004)

0.005
(0.004‑0.005)

0.005
(0.005‑0.006)

0.007
(0.006‑0.008)

0.008
(0.007‑0.009)

0.009
(0.007‑0.010)

0.009
(0.008‑0.011)

0.011
(0.009‑0.013)

0.012
(0.010‑0.014)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical

8/14/24, 9:41 AM Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=33.7995&lon=-111.9631&data=intensity&units=english&series=pds 1/4
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                                                                                                                          Memorandum 

 

 

DATE April 4, 2025 
 
TO Dave Soltysik, P.E., Principal 

Terrascape Consulting  
 
FROM Richard Waskowsky, P.E. & Rob Lyons, P.E., CFM 
 JE Fuller 
 

RE Preliminary Carefree Quarters Offsite Channel Hydraulic and Erosion Protection Design Memorandum 

 Introduction  

JE Fuller has been contracted with Terrascape Consulting (Terrascape) to assist with the channel design for 
offsite flows through a project site in the Town of Carefree (Carefree) in northern Maricopa County. The project 
site is on the northeast corner of the intersection of Carefree Highway and Cave Creek Road. Terrascape is under 
contract with Empire Group who owns the site and intends to plan, design, and build a mixed-use commercial 
development.  

JE Fuller developed new hydrology for the tributary offsite watershed using detailed topographic and watershed 
conditions input. The new hydrologic results are documented in a Technical Support Data Notebook January of 
20241 (Hydrology Report) approved by the Flood Control District of Maricopa County (FCDMC) February of 2024. 
The primary watercourse affecting the site is the Unnamed Central Tributary to Cave Creek – South Branch. 
Offsite flows generally are from east to west. 

The purpose of this technical memorandum is to document 1) the existing conditions of offsite flow affecting the 
Carefree Quarter Site to support the proposed development, 2) the effects of this off-site flow on the 
preliminary proposed site plan 3) evaluate the proposed conveyance channel hydraulically and for erosion 
protection, and 4) whether the proposed improvements adversely affects adjacent properties. Onsite drainage 
will not be considered in this memorandum. 

The project site is shown on FIRM panel 04013C0890M, which has an effective date of July 20, 2021. The site is 
shown in a Zone X, 0.2 Percent Annual Chance (or the 500-year) flood hazard zone and is not affected by the 
100-year regulatory floodplains, as shown in  Figure 1. 
 

 
 
1 JE Fuller, Carefree Quarter Hydrology Technical Support Data Notebook, January 5, 2024 



                                                                                                    2 

 
  

 

 

Figure 1 Effective Floodplain near Project Site 

 

 Hydrology and Hydraulics 

2.1 Hydrology 
The recently approved 100-year, 6-hour hydrology was queried using pre-defined floodplain cross sections or flow 
query location (FPXSEC.DAT) in FLO-2D for the purpose of extracting design hydrographs to be used in a detailed 
hydraulic model. The detailed hydraulic modeling was conducted in HEC-RAS2D. A 2D modeling domain was 
established strategically to limit offsite inflow to just 4 primary locations. These locations are shown on Figure 2.  
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Figure 2. 100-Year, 6-Hour Peak Inflow Hydrograph Locations 

 
2.2 Existing Conditions Hydraulics 

A HEC-RAS 2D (RAS2D) model was developed to evaluate both the existing and proposed hydraulic conditions 
within the site and upstream/downstream of the site. The RAS2D model was developed using a combination of 
recent field survey data collected by Terrascape Consulting and the 2020 USGS 3DEP LiDAR. The USGS acquired 
the 3DEP LiDAR for much of Maricopa County and part of Pinal County. Basic metadata is as follows: 

 

USGS 3DEP  
Acquisition Date: Completion Nov 11, 2020 
Point Spacing 0.35 m 
Point Density 8 pulses/m2 
Non-Vegetated Vertical Accuracy (NVA) RMSE = 0.17 ft 
 

The model was built with a 10-foot grid and refined with breaklines around high points such as channel banks 
and other key topographic features. Existing culverts were modeled using geometry obtained from either field 
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survey provided by Terrascape or based on measurements taken during field reconnaissance. Finally, the 
spatially varied roughness (or Manning’s n-values) that were used in the model are shown in Table 1.  
 

Table 1. Manning's Roughness Values 

Land Use Type n-value 

No Data 0.035 

Buildings 0.400 

Concrete 0.020 

Lower Undeveloped Desert 0.040 

Shade Structures 0.035 

Wash Bottom 0.030 

Asphalt 0.025 

Unpaved Disturbed Ground 0.030 

Urban High Vegetation 0.060 

 
 

The HEC-RAS2D maximum existing conditions 100-year flow depth results are shown on Figure 3.  

 

Figure 3. Existing Conditions RAS2D Maximum Depth Results 
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2.3 Proposed Conditions 
A proposed conditions terrain was developed by adding the proposed channel and site grading into the existing 
conditions terrain. This proposed conditions terrain formed the basis of the new ground elevations in the RAS2D 
model. Manning’s n values were adjusted based on the proposed conditions. The maximum depth results from 
the proposed conditions model are shown in Figure 4. Note that the model results were based on a prior 
preliminary proposed grade surface with a retention basin on either side. The final design  
submittal will show that all proposed parking lots, buildings, etc will be safe from flooding with adequate 
freeboard.  

 

Figure 4. Proposed Conditions RAS2D Maximum Depth Results 

 
The offsite channel has been aligned to receive the majority of the flows at the east end of the project limits. 
The majority of the flow will enter at the channel beginning. Breakout flow that occurs upstream of the site 
(Mountainside Drive) will enter the channel at the project site laterally north of the channel beginning. Erosion 
protection will be needed to prevent headcutting offsite to the east.  
 
The remainder of the channel will be designed with a gradual slope (0.0025’/ft to 0.0035’/ft) with three armored 
drop structures. This will be conducted to reduce the extent of heavy channel armoring required for erosion 
protection. Figure 5 depicts the primary locations where riprap erosion control is anticipated. Detailed erosion 
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control design has not been performed given the preliminary nature of the channel design. However, riprap 
erosion protection with a D50=12-inches or less is the preferred armoring technique for the site.  
 

 
Figure 5 Plan and Profile Maximum Channel Velocity 

 
The final design report will include calculations according to Section 6.5 of the Drainage Design Manual for 
Maricopa County (Hydraulics) for freeboard, channel curvature, and superelevation. An example cross section 
showing the preliminary channel grade relative to the maximum 100-year water surface elevation is shown in 
Figure 6. Additional pertinent final design hydraulic analysis and erosion protection design calculations will also 
be provided.  
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Figure 6 Example Channel Cross Section with 100-year Maximum Water Surface Relative to Proposed Grade 

 
It can be seen that the existing cross drainage infrastructure under Cave Creek Road is inadequate to contain the 
100-year flow without overtopping. A detailed comparison of water surface elevations between existing and 
proposed conditions has not been conducted but was reviewed qualitatively. The proposed grading will be 
adjusted to ensure that no adverse impact can be expected as a result of the development. The final design 
report will show a demonstration of pre- versus post-development flow depths and discharge to demonstrate 
no adverse impact.  

 Conclusions 

The channel will be designed according to Town of Carefree and FCDMC standards to prevent flooding of improved 
property with sufficient freeboard and safe from erosion.  
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