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EXECUTIVE SUMMARY 

Property: 100.83 acres consisting of parcels 406-23-036V, 406-23-036W, 406-23-174,
406-32-080A, 406-32-080H. Parcels will be re-assigned new parcel numbers by the County.

Zoning: This property is currently zoned light commercial and multifamily per the 2001 PUD,

ORD #408. GMAM and The Vineyards at Cottonwood I, LLC propose to rezone to PAD for 

single family, multifamily and commercial/residential zoning.

Management: Granite Mountain Asset Management L.L.C. (GMAM) is an investment and

development company. The managing members are Clark Pettit, KJ Kasun and Swayze 

McCraine (Principals). The Principals have a 28-year history of developing and managing over 

$25 million in investors’ funds, with gross returns of over $125 million in revenues. GMAM is 

the manager of The Vineyards at Cottonwood I, LLC (Vineyards). GMAM and the Vineyards 

jointly purchased 100.83 acres from Aultman Land and Cattle, LLC. 

Project Name: The new development will be named "The Vineyards at Cottonwood".

Project Length: The project will consist of 9 development phases over an estimated 8-10

year duration.
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PROJECT NARRATIVE 

GMAM, as managers of The Vineyards, wishes to build and provide 

infrastructure, city and private streets and walkways to "Old Town Cottonwood" 

to service approximately 555 new residences on this 100+/- acres. The terrain and 

gentle grades will also allow for a community/commercial center with shops and 

markets along with a small community farm growing produce and vegetables for 

the local Farmer's Market. Further in keeping with the Wine Theme prevalent 

through Cottonwood the majority of the open space will be oriental vines and 

while using the natural arroyos as walkways to access the public attractions as 

well as the "Old Town" area.  

The current design of homes allows for front and side porches inviting a 

"hometown" feel and allowing neighbors to meet and greet one another. Exterior 

finishes, in keeping with the Americana theme shall consist of a cement product 

lap siding complimented with stone, stone veneer accents, stucco walls, 

architectural shingles, all neatly coordinated and integrated with Craftsman style 

paints and trim colors to create some individual feel. “The Vineyards at 

Cottonwood” will offer four distinct products all constructed within the same 

Craftsman Americana architecture style.  
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Starting with our patio home series we intend to bring the families together with  

porches that face your neighbor and side entry garages. Larger patio homes 

1400s-2100sf constructed on 4950-6050sf lots will be offered initially in 1st 

phase.  Our smaller patio home series ranging from 1100-1400sf on a minimum 

4000sf  flaglot with shared driveways may be offered during later building 

phases based on consumer demand.

Single family home series will range from 1500sf to 2300sf and offer the same 

architecture and style as the patio homes. Set on lots 45' x110', 55'x 110' and 

some larger custom lots, with options for front entry or side entry garages, and 

front porches. Single family homes will be offered during all building phases.

Townhouses may be offered during phase's 3, 6, 7, and 8 of the project based on 

consumer demand. The units located around the community/commercial center 

will be built on 4000sf lots and offer Craftsman Style architecture and range from 

1100sf-1250sf with common wall design and garages for each unit. 

Condominiums will balance out the community with a Craftsman style design 4 

up/4 down building set on a 10,000sf lot. Ranging in size from 1000sf to 1200sf, 

covered parking, ample open space, and access to the amenities offered within the 

development, these upscale units will offer an affordable option for those 

individuals looking for a turn-key option with no maintenance.  
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All our products will be engineered and constructed to Energy Star ® 

specifications and furnished with Energy Star ® appliances and features to 

reduce our energy consumption and carbon footprint. 

“The Vineyards at Cottonwood” offers a beautiful and tranquil setting with 

views of the Mingus Mountains to the South and the Red Rocks to the North. 

Each phase of the development will be designed to capture those amazing 

panoramic views. With open space to the NW, and the community of Pine 

Shadows, On the Greens development and Coyote Hills Golf Course to the N, 

open space to the E and crossroads development on the S side of SR-89A, our 

development will feel open and not boxed in.  

With a multitude of arroyos, ravines, flood plain and washes, our trail system 

will offer miles of adventure and natural undisturbed setting for wildlife 

viewing. A short walk or bicycle ride through the development to Main Street 

will put you in the heart of “Old Town” with all the amenities it has to offer. 

Golf cart use on the Northern most part of the trail system leading to Old Town 

may be allowed in future phased development only if the City, police, and fire 

department approve the usage. 
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Name:
“The Vineyards at Cottonwood” is the name of this multi-phased master 
planned development recognizing the City of Cottonwood and its strong 
affiliation to the Arizona Wine Country. 

Property Owners Contact Information:
The Vineyards at Cottonwood I, LLC and Granite Mountain Asset, LLC 

Swayze McCraine  
7765 N. Williamson Valley Road 
Prescott, AZ 86305 
928-771-0673 T
928-771-0747 F

KJ Kasun 
7765 N. Williamson Valley Road 
Prescott, AZ 86305 
817-602-6365 T
928-771-0747 F

Clark Pettit 
7765 N. Williamson Valley Road 
Prescott, AZ 86305 
928-460-0840 T
928-771-0747 F

Developers Contact information: 
The Vineyards at Cottonwood I, LLC, Managed by Granite Mountain Asset, LLC 

Swayze McCraine  
7765 N. Williamson Valley Road 
Prescott, AZ 86305 
928-771-0673 T
928-771-0747 F

KJ Kasun 
7765 N. Williamson Valley Road 
Prescott, AZ 86305 
817-602-6365 T
928-771-0747 F
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Clark Pettit 
7765 N. Williamson Valley Road 
Prescott, AZ 86305 
928-460-0840 T
928-771-0747 F

Email: info@granitemountainasset.com 

Website: www.granitemountainasset.com 

Location: 
“The Vineyards at Cottonwood” is located at SR-89A and Groseta Ranch 
Road on the north side of SR-89A and north east and northwest side of 
Groseta Ranch Road, located within the city limits of Cottonwood, Arizona, 
County of Yavapai. (Complete Legal Description is included in the MDP) 

PROJECT NARRATIVE SUMMARY 

A comprehensive project narrative summary that addresses all the required 
information requested, has been assembled within the MDP and can be 
found in the Table of Contents, Appendix Exhibits and the Digital DVD of 
the submitted MDP. 

Disclosure: 

THE VINEYARDS AT COTTONWOOD CAFÉ AND COMMERCIAL 
CENTER ARE INTENDED TO BE CONCEPTUAL DEPICTIONS ONLY. 

Actual architecture design and building plans will be finalized and 
submitted during future phases of the MDP and community development. 

mailto:info@granitemountainasset.com
http://www.granitemountainasset.com/
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The Vineyards at Cottonwood Legal Description 

The Vineyards project consist of multiple parcels which total 100.83 acres. The 

following parcels are included in the project. Parcel numbers 

406-32 -080A and 406-32 -080H will be re-parceled and assigned new parcel

numbers by the County. 

406-23-036R

406-23-036V

406-23-036W

406-23-174

406-32-080A

406-32-080H

The complete legal description is described below: 
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DEVELOPMENT PHASE OVERVIEW 

During the last housing boom developers started clearing and developing land, 

building walls, adding infrastructure at record pace all in speculation of completing 

as fast as possible and starting the next project. As we saw with the prolonged 

economic downturn, most of these developments sat idle, and became community 

eyesores. Many projects financially failed leaving the municipalities to pick up the 

cost for HOA services, maintaining the common and open areas, along with the 

nuisance of unfinished projects. 

“The Vineyards at Cottonwood” will implement strategic phasing to best manage 

all resources available, realize cost savings to both the city and developer by only 

adding infrastructure, utilities, and offsite improvements as needed to complete 

each phase of the development.  

“The Vineyards at Cottonwood” will be a project length of 8 to 10 + years and 9 

development phases. Each construction phase will be started at 50% absorption 

rate of the current phase. This allows the current land to remain natural until each 

phase is started for construction.
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 The overall conceptual vision of this project will be refined over the course of 

the project to reflect evolving residential and commercial demands. (See Master 

Phase Plan Appendix A)  

While this is our first project in Cottonwood, we are committed to building a 

long term relationship with the city and the community as we have with all of 

our past projects. 

Design that is appealing, innovative, and controlled phased development 

throughout the this project will make “The Vineyards at Cottonwood” a success 

for the City of Cottonwood, community and the Heart of Wine Country Arizona. 
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PHASE I PLAN 

The 9.37 acre parcel 406-23-036W will be the site of Phase I. The site boundaries 

will be SR-89A on the S, Anna’s Avenue on the N-NW, Parcel 406-23-036V on 

the W, and Groseta Ranch Road on the SE-E. 1st phase will consist of 20 patio 

homes on 4950sf lots and 21-single family homes on 6050sf lots constructed on  

5.97 acres. The remaining 3.40 acres is split as follows: 2.04 acres toward open/

green space requirements and the remaining 1.36 acres as Public Right-Of-Way 

(Appendix B Phase I site plan) 

Model Homes 

Three model homes will be constructed as part of Phase I and located within phase 

I boundary. The models will be located in decorative wrought iron or other type of 

fenced area which will be accessed through the sales office only. This arrangement 

will allow our potential residents safe, convenient pedestrian access to the model 

homes and development. 
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“The Vineyards at Cottonwood” will offer various lot sizes within the first phase 

development. Lots of 45' x 110' and 55' x 110' and some larger corner lots will be 

offered during 1st phase. 

The unique location of “The Vineyards at Cottonwood” offers spectacular views 

of the Mingus Mountains to the South and the beautiful Red Rocks of “Red Rock 

Country” to the North allows Phase I lots to capture those panoramic views. 
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LAND USE AREA SUMMARIES 

Located in the “Heart of Arizona Wine Country”, being the “Primary destination in 

Arizona Wine Country and the “Central hub for the industry as a whole within the 

State” as identified in Cottonwood General Plan 2025, the Land Use of “The 

Vineyards at Cottonwood” project supports the continuing efforts of the City to 

successfully promote the Verde Valley Vineyards, Viticulture and Enology 

programs at Yavapai College, wineries, industry related commercial business and 

tourism.  

“The Vineyards at Cottonwood” as the name suggest is to be developed with a 

vineyard theme community and a proposed commercial/community center that will 

likely include amenities such as small retail businesses, café, wine tasting room, 

organic farm, and farmers market for the enjoyment of all the residents of Verde 

Valley area. Located at SR-89A and Groseta Ranch Road and a convenient short 

walk through the development to “Old Town”, “The Vineyards at Cottonwood” 

will be the be one of first locations in Cottonwood to introduce the influx of 

visitors driving in from Jerome to Arizona vintners and their award winning wines. 
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The pre-existing 144 acre PAD (Ord 408 Zoning map 2014 Appendix D) was originally 

approved in 2001 but never developed so there are no existing land uses. 100.83 

acres of the original PAD was jointly purchased by The Vineyards at Cottonwood 

I, LLC (Developer) and Granite Mountain Asset Management, LLC (Project 

Manager) on March 31, 2016 with the intent to developing a multi-mix residential 

community with a small commercial/community center (master conceptual site plan 

Appendix E) following the vision and wine theme focus of the Cottonwood General 

Plan 2025. 

“The Developer” is proposing to rezone 100.83 acres of the pre-existing approved 

PAD and rezone into single family, multi-family and commercial/residential 

zoning. 

Situated between our neighbors, “Pine Shadows” to the N-NE, “On the Greens” to 

the N-NE, “The Crossroads” on the E-SE on SR-89A, “Kindra Heights” to the N 

and our future planned project phases to the S-SE, this acreage is comprised of 

multiple parcels (Land Legal description appendix F) in which the terrain consist of 

desert vegetation, native trees, plants, and bushes throughout the property. Arroyos 

and well defined washes (Topographic Map Appendix G) will be utilized as part of the 
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trail system, common and open space throughout the project. The terrain has an 

approximate elevation range from 3,525’ along SR-89A to 3,388’ in Kindra 

Heights and a natural slope southeast to northwest of approximate 3%. 

This project development is a multi-phased and multi-year project that requires a 

degree of flexibility in preliminary and final platting of the entire project to best 

benefit both the City of Cottonwood and the "Developer". Projects of this 

magnitude being driven by economic conditions, consumer demand, and product 

offered by “Developer” where, it is more prudent to submit a preliminary plat for 

each phase of the project. “The Developer” currently proposes to develop 555 

homes on the 100.83 acres as follows: 68 acres of single family, multi-family and 

commercial/residential development, 2.83 acres of commercial/mixed use 

development and 30 acres of open space. The overall density of the project will 

range from 6.22 DU/AC for single family homes, 10.88 DU/AC for patio homes 

and townhouses to 16 DU/AC for condominium units. The mixed use areas are 

currently scheduled to be introduced during phase III-IV of the project.

The proposed commercial center/community center is projected to be 

approximately 3000-4000sf building located on approximately 2.83 acres 
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and will consist of a café, small retail spaces, farmers market and meeting/events 

room, organic farm, and parking.  Vegetables and a small vineyard will be grown 

in the organic farm area with the help and support of local vintners and residents. 

(Commercial/Community Center Conceptual Appendix H) 

Further descriptive land uses will follow in other sections of the MDP. 
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PUD/PAD ZONING APPROVAL 

In 2001, subject property was rezoned to Planned Unit Development (PUD-C & 

PUD-R) Zone for the “Groseta Ranch Master Plan,” which included approximately 

144 acres. PUD zoning city-wide was subsequently renamed Planned Area 

Development (PAD) Zone. The former project did not proceed past the zoning 

approval process. (Ord # 408 zoning map Appendix D) 
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VINEYARDS PROJECT OBJECTIVES 

“The Vineyards at Cottonwood” brings an exciting style and innovative product to 

the Cottonwood Community and Arizona’s Wine Country. Stepping back in time 

to offer Craftsman style architecture to its home design, concept and Vineyard 

themed development providing a sense of identity and unique style, rather than the 

common stucco box garage fronted neighborhood. 

“The Vineyards at Cottonwood” will offer four distinct products constructed to 

Energy Star® Specifications with a variety of options and floor plans that will 

offer affordable price points for all of our products. To capture the beautiful views 

and features, our setting offers, our development will maintain our building 

heights to 19'+- on single family and patio homes, and 35' or less on townhouses 

and condominiums. All within the City of Cottonwoods standard.

SINGLE FAMILY HOMES 

Craftsman style family homes approximately 1500sf to 2300sf will be offered on 

ample 4950sf -6050sf lots utilizing 32%-41% of the lot area. Side entry and front 

entry 2 car garages, ample covered porches, and a variety of options and color 

choices.  

23



24

PATIO HOMES 

Patio homes will be offered in approximately 1100sf to1400sf offered on a 

minimum 4000Ssf lot and 1400sf-2100sf of 4950sf-6050sf utilizing 23%-41% of 

the lot area. Front and side entry 2 car garages, ample covered porches, and a 

variety of options and color choices, along with a design created to encourage 

interaction with your neighbor. 

Single Family Homes, Patio Homes and Townhouse Standard Model Designs 

may be constructed or modified to meet certain lot configurations or if market 

demands require additional product options. 

TOWNHOUSES

Townhouses will be offered during phase's 3, 6, 7, and 8 of the project. The units 

located around the community/commercial center will be built on 4000sf lots 

utilizing 28%-32% of the lot area and offer Craftsman Style architecture. Units 

will range from 1100sf-1250sf with common wall design and garages for each 

unit.

CONDOMINIUMS 

Our Craftsman styled multi-family two story 8 unit condominiums will be 

offered during future phased construction as consumer demand dictates. 



Condominium size will range from 1000sf to 1200sf, and offer 2-3 bedroom units 

in 4 units up and 4 units down configuration, ample storage, covered parking, 

spacious balconies, and future planned amenities that include spa, outdoor 

gazebo, access to hiking trails and all other development amenities.  

All homes within the development will be constructed to Energy Star® 

Specifications and incorporate Architectural shingles, Hardie Board® siding, high 

Performance Low e Windows, energy efficient doors, sealed duct work, high 

efficiency heating and cooling systems, programmable thermostats, low water use 

plumbing fixtures and Energy Star® appliances. 

SITE LOCATION AND SURROUNDING FEATURES 

“The Vineyards at Cottonwood” offers a beautiful and tranquil setting with views 

of the Mingus Mountains to the South and the Red Rocks to the North. Each 

phase of the development will be designed to capture those amazing panoramic 

views. With open space to the NW, and the community of Pine Shadows, On the 

Greens development and Coyote Hills Golf Course to the N, open space to the E 

and crossroads development on the S side of SR-89A, our development will feel 

open and not boxed in. With a multitude of arroyos, ravines, flood plain and 

washes, our trail system will offer miles of adventure and natural undisturbed 

setting for wildlife viewing. A short walk or bicycle ride through the development 

to Main Street will put you in the heart of “Old Town” with all the amenities it 

has to offer. 
25



LOW IMPACT DEVELOPMENT STRATEGY 

The initial infrastructure stage of the project is the most critical stage of the 

project and will utilize a planned strategy that provides the least impact and 

disturbance to the land in each phase of the project. This strategy will continue 

into each construction phase of the project keeping as much of the natural terrain 

features undisturbed for protection of animal habitat, natural drainage 

management, and project overall community perception and aesthetics. 

DEVELOPMENT SIGNAGE 

The signage plan for “The Vineyards at Cottonwood” will be themed to the 

development primarily at SR-89A and Groseta Ranch Road, Groseta Ranch Road 

and Main Street and the entryway feature proposed for the commercial 

center/community center within the development. LED down cast lighting will 

be used to illuminate entryway signs on Hwy 89A and Groseta Ranch Rd. and 

future entryway from Main Street and Groseta Ranch Rd. All signage and 

lighting plans will be submitted to the Zoning Administrator with the appropriate 

permits in accordance to the City of Cottonwoods sign ordinance for approval. 
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COTTONWOOD GENERAL PLAN 2025 REVIEW 

The City of Cottonwood General Plan 2025 has identified the location for “The 

Vineyards at Cottonwood” as a growth area in the Northern part of the city. 

(Growth Plan 2025 Appendix C) Located at SR-89A and Groseta Ranch Rd., “The 

Vineyards at Cottonwood” brings a dynamic and creative design for this 

development while providing a “sense of place and identity” to its residents and 

Cottonwood and the community. 

Following the vision of the City of Cottonwood 2025 General plan in growth, 

“Traditional Small Town Qualities”, and the increasing presence of Cottonwood 

being the “Primary destination in Arizona Wine Country and the “Central hub for 

the industry as a whole within the State”, The pre-existing 144 acre PAD (Ord 408 

Zoning map 2014 Appendix D) was originally approved in 2001 but never developed 

so there are no existing land uses. 
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Vines, native and xeriscape plants will be located throughout the development in 

the common/open space areas and at the proposed commercial/community center 

that will likely showcase a small farmers market and area for organic farming of 

vegetables, and grapes, and offer some community amenities such as; small café, 

retail business space, and a community area for community events, addressing the 

social components of the General Plan 2025. (Conceptual Café and Commercial Center 

Appendix H) 

Further following the “Small Town Qualities concept” of “Well Planned, Focused 

Development”, “Healthy Natural Environment”, “Affordable Housing”, “Human 

Scale and Walk-ability”, “Diversity of Housing” walking trails, bicycle lanes, 

well designed streets will allow safe access throughout the development. Future 

connection to Old Town Cottonwood through Groseta Ranch Road and Main 

Street, will be designed in future phases to promote a healthy active lifestyle.  

“The Vineyards at Cottonwood” offers a unique and dynamic property concept 

with all its products that encourages human interaction with your neighbor 

through the broad mix and diversity of land uses, development design, circulation 

and open space plans, commercial/community center, café, organic farm, and the 

vast network of hiking trails, all essential elements of the General Plan 2025 

goals. 
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Water Conservation is a controversial topic in Arizona and our community design, 

practices and goals aligns itself with the General Plan 2025, through water 

conservation practices, xeriscape and natural native plant selections, utilizing 

alternative water sources such as well water and effluent to irrigate the open 

space/common areas, low water use irrigation systems throughout the 

development, and low water use toilets, and fixtures are all key elements within the 

Water Resources Element of the General Plan. 

Using the natural land resources of washes, arroyos and flood plain, and other 

sustainable development features utilized for natural drainage of the development 

will further the Environmental Planning Element of the General Plan Goals. 

“The Vineyards at Cottonwood” is providing the public infrastructure required to 

serve this development in accordance to the Cost of Development Element of the 

General Plan. 

The City of Cottonwood and Valley Verde region will embrace the Economic 

Development goals that generates from this project. Hiring local trades, buying 

material locally, supporting the retail and service sector of the community are a 
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few of the key objectives in keeping revenues in Cottonwood in accordance to the 

Economic Development Element of the General Plan. 

“The Vineyards at Cottonwood” open space will consist of 30 acres and provide 

over 3 miles of multi-use hiking, bicycling trails around the perimeter of the 

development and through the development for resident enjoyment, meeting 

physical components of the General Plan 2025 Goals. The trail system will lead 

into Main Street and Old Town as a means for our residents to enjoy the 

amenities of the town without having to drive into town. Main trails will have 

trail markers and pet waste disposal stations and trash cans. Selected trails will 

have benches to enjoy the natural landscape and the panoramic views of the Red 

Rocks and the Mingus Mountains. Proposed future golf cart use on the Northern 

most part of the trail system leading to Old Town will be allowed only if the City,  

Police, and Fire departments approve the usage,

The circulation plan for “The Vineyards at Cottonwood” will provide safety, 

traffic calming devices, hammerhead designs on streets rather than Cul De Sacs, 

and street design that will address both neighborhood and local traffic in a safe 

and efficient manner, while providing marked bike lanes and a beautiful 

streetscape for all to enjoy. 
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 “The Vineyards at Cottonwood” aligns itself with the City of Cottonwood and 

our Neighbors’ by embracing the same visions and goals set forth in the 

Cottonwood  General Plan 2025.  

Those visions and goals include “positive economic opportunity, a healthy natural  

environment, safe prosperous neighborhoods, effective physical infrastructure 

and a great quality of life.” 
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Project Graphic Exhibits 

Graphic Exhibits for “The Vineyards at Cottonwood” can be located in the appendix section 
of the MDP and the Digital DVD disk included in the front pocket of each MDP Book.
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PROPERTY DEVELOPMENT STANDARDS 

“The Developer” will adhere to all City of Cottonwood Applicable building codes 

and subdivision ordinance standards for all Construction phases within the 

development. 

PRELIMINARY AND FINAL PLAT GUIDELINE 

The project development is a multi-phase and multi-year project that requires a 

degree of flexibility in preliminary and final platting of the entire project to best 

benefit both the City of Cottonwood and the Developer. As most projects of this 

magnitude being driven by market demand it is more prudent to submit a 

preliminary plat for each phase of the project. That submitted will then become 

valid for 24 months after date of approval. Final Plats will be prepared in 

accordance to the approved preliminary plat and submitted with all documentation 

required by the City of Cottonwood. 

33



LOT MIX DESIGN GUIDELINE 

Lots offered in the development will be 40', 45’, 55' and 70’ wide and 110’ deep 

with a slight degree of variance for corner lots, flaglots, condo lots, and view 

lots. The total lot count of the project will remain the same as specified in the 

MDP zoning Ordinance and closely monitored throughout each building phase. 

Product mix and lot size mix will be determined by buyer demand in all building 

phases. 

PROPERTY PERIMETER SETBACK 

All property perimeters, lots, and corner lot setbacks will be in accordance and 

conform to the City of Cottonwood Building Standards, Subdivision and Zoning 

Ordinances. Typical Lot layout setbacks fronting Collector street will be 5' on 

both sides, 15' rear and 8' front. On Local streets 5' on both sides, 15' rear and 8' 

ESMNT and front.

WATER AND SEWER 

The City of Cottonwood has a Designation of Adequate Water Supply Certificate 

issued by the ADWR that shows the City has ample water supply to supply the 

“The Vineyards at Cottonwood” development without the “Developer” having 

to seek alternative water supplies. (2014 ADWR Designation of Water Adequate Supply 

Appendix S). 
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 The development will connect into the City sewer System for its waste water 

collection. Both water and sewer services are provided and maintained by the City 

of Cottonwood. “The Developer” will provide a new sewer lift station when the 

City deems the flow rates within the development dictate the need for the new lift 

station. The site location will be mutually agreed upon for the lift station in 

accordance with easements already obtained. The lift station and infrastructure 

will become property and responsibility of the City of Cottonwood to maintain 

and operate. 

GREY WATER DISPOSAL 

“The Vineyards at Cottonwood” will be connected into the City sewer system and 

no other alternative dual drainage system is required for this project. The 

development will also follow the Water Resource Element of the General 2025 

plan found on pg. 29 of the MDP. 

EFFLUENT WATER 

“The Vineyards at Cottonwood” will utilize the City of Cottonwood effluent for 

all open space, and common space irrigation when the City makes the line 

improvement and extension to our development. Effluent lines and infrastructure 

within the development and off-site will be maintained and operated by the city of 

Cottonwood. 
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MISCELLANEOUS DEVELOPMENT DESIGN STANDARDS 

 All waste containers must be screened from the street and neighboring
property or stored in garages.

 All stored items must be stored in garages or must not be visible from the

street or neighboring property.

 On street parking is not allowed within the development after dusk.

CONSTRUCTION OFFICE, MODEL HOMES AND SALES OFFICE 
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Model homes may be constructed in each phase of the project by the developer. 

Sales offices and construction offices may be located in the model home or 

temporary mobile construction trailers or offices may be established throughout 

the development by developer upon approval from the Community Development 

Director, City Fire Marshal and City Manager. 

BUILDING HEIGHT

To capture the beautiful views and features, our setting offers, the "Developer" will  

maintain the building height to 20'+- on single family and patio homes, and 35' or less on 

townhouses and condominiums. All buildings will conform to the City of Cottonwoods 

Building Standards.



PROJECT DESIGN AND GUIDELINES 

A project themed natural planted screen wall will be constructed within the 

development in various heights to follow the natural terrain of the property. The 

screen wall will be essential for bird and other wildlife habitat and will be 

constructed in Phases and follow the same master phase plan of home 

construction. View fence or other wall screen may be added in specific locations 

throughout the development to enhance the natural features of the development. 

Themed project entryway features will be added by “Developer” at SR-89A and 

Groseta Ranch Road and Main Street and Groseta Ranch Road. 

SCREEN WALL 

In order to provide seclusion and reduce noise from SR-89A, The “Developer” 

has selected a natural planted screen wall rather than typical block wall. This 

natural hedge wall will be constructed parallel with SR-89A and will run from our 

North and South property lines to the corner of Groseta Ranch Road (Screen Wall 

design features Appendix I). The Screen wall will be complimented with a 

Masonry project themed entryway into the development. All Screen walls at 

project entryways and corner lots will be constructed to City of Cottonwood Code. 
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SCREEN WALL CONSTRUCTION 

Utilizing a natural alternative, the screen wall along SR-89A will be constructed 

using (Red Tip Photinia “Photinia x fraseri”) to create a solid hedge screen wall. 

The wall will follow the topography of the terrain and will have various levels of 

vertical relief. Stone veneer columns will be placed at 150’ intervals for overall 

continuity and uniformity of the themed project. (Screen Wall design features 

Appendix I) to enhance the appearance of the natural screen wall. 

PROJECT THEMED MONUMENTATION 

A masonry entry feature will be constructed at the intersection of SR-89A and 

Groseta Ranch road with “The Vineyards at Cottonwood” logo integrated into the 

feature to identify and promote “The Vineyards at Cottonwood”.  

The masonry feature will include a project themed “The Vineyards at 

Cottonwood” signage integrated into the feature. This same design themed entry 
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wall screen will be used at Groseta Ranch Road and Main Street when this road is 

extended during future development phases. (Entry design features Appendix J). 

MARQUEE 

Entry into the proposed commercial/community center development will be 

enhanced with an Entryway Feature (Marquee Appendix K) strategically placed to 

enhance overall vineyard theme and appearance of the commercial/community 

area. The vineyard theme of the project will be projected in the metal art laser cut 

top of the Marquee itself, positioned on stone veneer faced columns (Marquee 

design features Appendix L) with a step down pergola across both sides of the 

sidewalk leading into the commercial/community center. 

DEVELOPMENT FENCING 

While our project intent and design is to promote an open feel and to encourage 

human interaction, we realize some residents will want to fence their individual 

property and we encourage the use of view fence rather than a solid wall. 

Therefore only fencing that keeps the theme and uniform appearance of the 

subdivision will be allowed in the project. Residents wishing to build fencing will 
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need to submit the design to the HOA design committee for approval. All fences 

will be constructed to the City of Cottonwood zoning Code section 404 General 

Provisions. 

GATES 

Due to our property size single entry fence gates are allowed up to 5’ wide. In 

order to maintain the integrity of the development and project continuity, RV or 

double gates will be allowed only on specific lots designated by “Developer”. 

Wrought iron gates or wrought iron gates with wood slats are the only permitted 

gate approved for the subdivision. 

LANDSCAPING 

“The Vineyards at Cottonwood” landscape plan will be designed in accordance to 

the City of Cottonwood Zoning Ordinance section 407 guidelines and approved 

plant selections. 

The development will utilize low water use drip irrigation and xeriscape plant 

materials throughout the community to minimize water usage from both a 

supplementary water well (AZDWR Well Registration Appendix M) registered with 
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Arizona Department of Water Resources #55-905196 located on parcel 406-2036R 

of the property and future use of effluent from the City of Cottonwood when it 

becomes available to connect into the system at future development phases. 

The low water drip irrigation system and irrigation well located within the 

subdivision property lines will be maintained by the community HOA. 

Supplemental effluent water from the City of Cottonwood will be maintained by 

the City of Cottonwood from the source of origin to the connection point within 

the subdivision. 

Tree and plant species native to the Cottonwood area will be utilized throughout 

the common areas, arterial and collector streetscapes with a common theme 

throughout the development with the exception of the themed development 

entryway and areas around the commercial/community center. 

The main entry into the development accessed from HWY 89A and Groseta Ranch 

Road will have a vine’s, flowering trees, and native trees and shrubs along both 

sides of Groseta Ranch Road to Anna’s Avenue utilizing drought resistant vines, 

trees, xeriscape and native plants and shrubs that will run parallel with the road. 

(Entryway Landscaping Appendix N) and (landscape plan Appendix Z)  

A secondary entry into the subdivision will be at Groseta Ranch Road and Main 

Street will be developed during later building phases and will incorporate some of 
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the same design features as the main entrance to keep continuity throughout the 

development. 

Decomposed granite products in various colors and sizes will be used for 

residential, common areas, pathways and trails throughout the development to 

create a uniformed continuity throughout the development.  

Boulders, rocks, and other compatible landscaping material is encouraged to 

enhance the design, character, and overall xeriscape theme to the subdivision. 

All front yard landscaping and drip irrigation will be installed by the builder and 

will consist of drip irrigation and basic xeriscape plant and tree landscaping.  

The homeowner can choose to upgrade landscaping from the basic package at their 

own expense and design approval by the HOA.  

All residents will be required to obtain landscape design approval from the HOA 

design committee and landscape their backyards within 90 days of closing on 

their residence. A waiver or extension may be granted by the HOA upon filing for 

such waiver with the governing body of the HOA.

 All landscaping other than builder provided will be at the home owner’s expense. 

 Although discouraged, grass/turf will be allowed in backyard landscaping plans. 

The grass area is not to exceed 300sf and must be irrigated with low water use 

irrigation system. 
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The community HOA will approve the decomposed granite, plant and tree 

selections for front and back yard landscaping to comply with the City’s Zoning 

Ordinance Section 407. 

Decomposed granite color selection chart will be provided to homeowners along 

with approved plant selections by the HOA. The recommended selections and 

list are shown in (Home Landscaping Appendix O) 

SITE LIGHTING

Lighting throughout the development will utilize LED down cast fixtures to 

comply with the Dark Sky Requirement. Street lights will be used around the 

condominiums in phase 1, and at the entryway off of Anna's Avenue into the 

phase 1 development. Dark Sky Compliant coach light fixtures will be used on 

all houses and LED lights will be used under the parking canopies. In addition to 

this lighting, LED down cast lighting will be used for the entryway sign into the 

development. (See phase 1 lighting plan located in Digital Copy disc included in 

each MDP). An additional APS Dark Sky Compliant down cast street light will 

be strategically placed at the corner of Anna's Avenue and Groseta Ranch road 

and be the responsibility of the city to maintain. Light specifications can be 

obtained from APS. Future phase developing will include a lighting lumen cut 

sheet utilizing same or comparable Dark Sky Compliant fixtures as each phase is 

platted.
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OPEN SPACE/COMMON SPACE/TRAILS 

Open Space and Common area landscaping will retain much of the natural native 

vegetation throughout the washes and walking trails. Trees will be pruned, brush 

thinned and trails will be constructed that will run around the perimeter of the 

property as well through the property utilizing the development natural features. 

Benches will be selectively placed throughout the trail system with Trash/Doggie 

stations located at trailheads. Trail markers will be placed at main trailheads. 

Trails will be constructed 6' -8' wide in a manner that optimizes natural terrain 

features and will be covered with compacted decomposed granite rock to 

promote drainage, keeping weeds and dust to a minimum, while providing a 

consistent uniformed trail surface throughout the community. (Trail Amenities 

Appendix P) 

With 30% of open space in the development, the trail system will offer over 3.45 

miles of walking/bicycle trails for resident enjoyment. The trail system will also 

connect the development to “Old Town Cottonwood” through Kindra 

Heights (Trail Map Appendix Q) to offer our residents a means to 

enjoy the “Entertainment District” and its amenities. Removable steel 

bollards will be placed at trail heads and street crossings to ensure no 

vehicle traffic enters the trail system other than maintenance vehicles.  
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Open Space Standards 

All trails that cross streets within the development will be marked at pedestrian 

crossing with both painted crossing area and posted pedestrian crossing signs at 

trail intersections to ensure pedestrian safety. Sidewalks and bike lanes on 

collector streets will connect to the open space, common space and trail system 

to allow pedestrian access.  Golf cart use on the Northern most part of the trail 

system leading to Old Town may be allowed in future phased development only 

if the City, police, and fire department approve the usage.

Consistent to the vineyard theme, specific common areas, commercial/

community center, organic farm area will also have low water use vines to 

enhance the project theme and promote the regions Viticulture and Enology 

resources and industry. (Project Vines Appendix R) 

Low water use drip irrigation and low water use irrigation systems will be 

utilized for common areas and some open space areas to supplement and sustain 

plant and tree growth. All landscaping, irrigation, and maintenance in common 

areas, open space and trails will be maintained and serviced by the community 

HOA. 
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STREET STANDARDS 

STREET STANDARDS AND CIRCULATION PATTERN 

All streets within The Vineyards at Cottonwood will be constructed to the City of 

Cottonwoods Standards. The circulation pattern has been designed and engineered 

for the safe and efficient travel throughout the development. Bicycle lanes, 

attractive landscape will adorn all collector streets. Traffic calming devices and 

engineering features will be implemented to safely control speed and convey 

regional and local traffic throughout the development and the future expansion of 

Groseta Ranch Road to Main Street. All public streets within the development 

will be maintained by the City of Cottonwood.  Typical street construction for 

Hammerhead Turn-Arounds will be 40" R.O.W., 24' curb to curb, with a 5' 

sidewalk on the opposite side of the hammerhead turn-around. Local streets will 

be 45' R.O.W., 30' curb to curb with a 7' sidewalk on one side of the street. 

Collector Streets will be 60' R.O.W. 32' curb to curb with a 6' wide sidewalk on 

both sides of the street. 
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TRAFFIC IMPACT ANALYSIS STUDY 

At this point, the site is only conceptually designed with preliminary layout and 

unit orientation. We expect this concept to change after we commence 

engineering analyses.   

The access to the site will be onto Groseta Ranch Road.  Ultimately, traffic will 

distribute west onto SR 89A and/or east on Kendra heights to Main Street (to be 

developed).  

The “developer” proposes to only commence the project with approximately 41 

units.  The purpose of this plan is to minimize development impacts and “test the 

market” to determine if a future phase can be developed or will be acceptable to 

the market.   

Although the “grand plan” envisions another phase of development, there is not 

enough confidence in the market to propose the full build out at this time.   

The build out time-frame will depend on how well the 41 units are received in the 

market.  If this initial project is well received, the developer will proceed with 

planning of the future phase.  However, a future phase may take 10 years or more 
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TRAFFIC IMPACT ANALYSIS STUDY 

if this initial market test is slow.  Hence, for the traffic analysis, we propose the 

project be reviewed and analyzed as only this smaller initial phase at this time.  

In the future, if the project is well received, a full Traffic Impact Study is proposed 

for all units including this first phase’s 41 units.  The time between this project 

and a future phase will assist the developer in understanding the market demand 

as well as to refine the future layout / site plans accordingly.   

In addition it should be clearly noted if the “developer” performs a full Traffic 

Impact Study at this point in time, the results may not be valid due to the potential 

unknown variables.   

The final site plan may substantially change in a future phase and the amount of 

lapsed time or delay between the small initial “market test” build and the future 

phase build could easily be beyond 4-5 years.  This could render the traffic study 

“out of date” and new analyses / results would be needed to update the original 

study.     

As a result of the above description, the “developer” would like to proceed with 

submitting the appropriate documentation for a 41 unit subdivision.  With respect 

to traffic, the trip generation analyses has been performed and is attached as (Traffic 

Trip Generation Report Appendix W) submitted for record and future reference if a 

future phase can proceed.  With this low quantity of units proposed, we are not 
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anticipating any further analyses other than a Trip Generation Analysis letter 

report.  With the City’s current guidelines of less than 50 units, no significant 

impacts are anticipated.  
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MAINTENANCE AND OPERATION RESPONSIBILITIES 

The Vineyards at Cottonwood I, LLC will create a Master HOA and establish sub 

HOA's for single family homes, patio homes and condominiums along with 

CC&R’s established for this community to ensure the integrity of the 

development. Townhouses will be managed under the patio homes HOA. The 

Articles of HOA Incorporation and CCR's will be submitted upon approval of 

final plat. The HOA's will be controlled and managed by the 

"Declarant" until the project is 85% sold and turned over to the homeowners. 

The community HOA will be responsible for maintaining all open space, 

common areas, trail system, private drives on flag lots, condominium trash 

service, landscaping and irrigation system, water well and delivery system, 

maintenance on all open space and common space areas, condominium parking 

areas, condominium grounds keeping, commercial center/ community center 

parking areas and grounds keeping around that facility. Street lights in and 

around the condominiums and commercial center/ community center parking 

areas will be maintained by the community HOA.  

Public Streets, sidewalks, fire hydrants, water, sewer, effluent lines, lift station, 

delivery system facilities and all infrastructure related, owned and operated by 

the City of Cottonwood, will be maintained, repaired, and operated by the City of 

Cottonwood. 

50



51



52



53



54



55



56



57



58



59



60



61



62



63



64



65



66



City of Cottonwood 

Vineyards at Cottonwood 

Yavapai County, Arizona 

Phase 1 Drainage Report 
January 2016 

J2 Project Number: 15.0867 

Prepared for: Kelley/Wise Engineering, Inc.  
 146 Grove Avenue 
Prescott, AZ 86301 
Phone: (928)771-1730 

Submitted To:  City of Cottonwood 
Rob Winiecke  
1490 W Mingus Avenue 
Cottonwood, AZ 86326 
Phone: (928)-634-8033 

Prepared by: J2 Engineering and Environmental Design 
4649 E. Cotton Gin Loop, Suite B2 
Phoenix, AZ 85040 
Phone: (602)-438-2221 
Fax: (602)-438-2225 

67



i 

Table of Contents 
Section 1:  Introduction………………………………………………………………….1 
1.1 Purpose of Study 
1.2 Authority for Study 
1.3 Project Location 
1.4 Methods of Analysis 

Section 2:  Survey and Mapping Information………………………………………….4 
2.1 Digital Projection Information 
2.2 Field Survey Information 
2.3 Mapping 

Section 3:  Hydrology and Hydraulic Analysis…………………………….…………..5 
3.1 Hydrology 
3.2 Study Work Maps 
3.3 Parameter Estimation 

3.3.1  Roughness Coefficients 
3.3.2  Expansion and Contraction Coefficients 

3.4 Cross Section Description 
3.5 Modeling Considerations 

3.5.1  Hydraulic Jump and Drop Analysis 
3.5.2  Bridges and Culverts 
3.5.3  Levees and Dikes 
3.5.4  Non-Levee Embankments 
3.5.5  Islands and Flow Splits 
3.5.6  Ineffective Flow Areas 
3.5.7  Supercritical Flow 

3.6 Issues Encountered During the Study  
3.6.1  Modeling Warning and Error Messages 

3.7 Calibration 
3.8 Final Results 

3.8.1  Hydraulic Analysis Results 
3.8.2  Verification or Comparison of Results 

68



ii 

L ist of F igur es 

Figure 1.1 Project Location Map 
Figure 3.1 Basin Delineation 
Figure 3.2 Preliminary Floodplain Results 
Figure 3.3 Mescal Wash Water Surface Elevation Comparison 

L ist of T ables 

Table 3.1 Summary of Discharges 
Table 3.2 Manning’s n Values 
Table 3.3 Culvert Summary 

L ist of Appendices 

Appendix A Workmap 
Appendix B HEC-RAS Profiles 
Appendix C HEC-RAS XS 
Appendix D HEC-RAS Result Tables 
Appendix E ADOT SR-89A Plans 
Appendix F Final Drainage Report - SR-89A Cement Plant Road to Black Hills Drive 
Appendix G Mescal Wash Letter of Map Revision 
Appendix H USGS Methods for Estimating Magnitude and Frequency of Floods in the 

Southwestern United States 

69



1 

Section 1:  Introduction 
1.1 Purpose of Study 

The Vineyards at Cottonwood are a proposed development within the City of 
Cottonwood.  The proposed development may include 185 – 200 single family 
homes, 115 – 120 patio homes, 115 – 120 town homes, and 320 apartments 
with 30% open space for drainage corridor and trail system.  The purpose of 
this package is to document the hydraulic analysis and 100-year floodplain 
delineation for the five culvert crossings that converge into two major wash 
corridors at the downstream end of the project area. 

This Technical Data Notebook (TDN) documents the updated detailed 
hydraulic modeling and study work maps.  

1.2 Authority for Study 

J2 Engineering and Environmental Design (J2) was contracted by Kelley/Wise 
Engineering Inc. to complete the requirements. J2’s Project Manager for this 
project is Jeff Holzmeister, P.E. 

1.3 Project Location 

The proposed 100 acre development is located northeast of SR-89A between 
Pine Shadows Dr and North Verde Heights Road. The subject project includes 
the following parcels as defined by the Yavapai County Assessor’s Office 
(APN 406-23-036V, 406-23-036W, 406-23-174, 406-23-036R, 406-23-080A, 
and 406-23-080H). The proposed development includes the dissolution of the 4 
parcels 406-23-036W, 406-23-174, 406-23-036R, and 406-32-080A into 3 
parcels. The following figure shows the new parcel formation. The proposed 
development will occur on parcels A, B, C1 and C2. Parcel D will remain 
under the current owner. 

Figure 1.1 below shows the Project Location Map. 
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Figure 1.1 - Project Location Map 
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1.4 Methods of Analysis 

Hydrology: 

Hydrology was obtained from the SR89A – Cement Plant Road to Black Hills 
Drive Final Drainage Report prepared by Primatech in August 2008. 

Hydraulics: 

Hydraulic analyses and floodplain delineations were performed using HEC-
RAS version 4.1. HEC-RAS input data and floodplain delineations were 
prepared using the HEC-GeoRAS extension for ESRI GIS version 10.1.  
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Section 2:  Survey and Mapping Information 

2.1 Digital Projection Information 

All survey data was collected using vertical datum of NAVD 88 and horizontal 
datum defined by Kelley/Wise Engineering Inc. Data was converted to 
NAD1983 State Plane Arizona Central (International Foot) by applying a 
transformation of the coordinates consisting of adding 611,744’ to the Easting 
and 1,313,953’ to the Northing. 

2.2 Mapping 

The updated detailed mapping consists of 1’ contour interval mapping from a 
flight date of December 8, 2015, performed by AeroTech Mapping (ATM) 
under ATM project number P1215-126. 
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Section 3:  Hydrology and Hydraulic Analysis 

3.1 Hydrology 

Hydrology was not updated per this study. Hydrology was obtained from the 
SR89A – Cement Plant Road to Black Hills Drive Final Drainage Report 
prepared by Primatech in August 2008, which is included in Appendix F. 
Primatech reviewed discharges from a previous study by Arizona Department 
of Transportation (ADOT) using United States Geological Survey (USGS) 
regression equations. HEC-1 modeling was used for the basins with the 
drainage area near or exceeding 0.25 square mile. The basin delineation is 
shown below in Figure 3.1 and is also included in Appendix F.  

Discharges were reviewed using the current 1997 USGS regression 100-Year 
discharge equation as shown below, which is outlined in the USGS Southwest 
Regression manual in Appendix H. Table 3.1 shows the summary of 
discharges. Column 3 shows the discharges produced in the previous ADOT 
study. Column 4 shows the discharges used in this hydraulic study produced 
by Primatech. Column 5 shows discharges produced using the referenced 
equation which serve as a check. It should be noted that the regression 
equation has an average standard error of prediction of 39%. The discharges 
for the larger basins (BE5, BE7, and BE12) differ greatly, which is reasonable 
because the HEC-1 model is much more detailed than the regression results. 
The discharges are reasonably similar in the smaller basins. 

𝑄100(𝑐𝑓𝑠) = 106.55−3.17(𝐴𝑅𝐸𝐴)−0.11(𝐸𝐿𝐸𝑉/1000)−0.454 

𝐴𝑅𝐸𝐴 = 𝐷𝑟𝑎𝑖𝑛𝑎𝑔𝑒 𝑎𝑟𝑒𝑎 𝑖𝑛 mi2
𝐸𝐿𝐸𝑉 = 𝑀𝑒𝑎𝑛 𝑏𝑎𝑠𝑖𝑛 𝑒𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 𝑓𝑡 

1 2 3 4 5 

Culvert 
Drainage 

Area (mi²) 

100-Year Discharge

ADOT Primatech 
1997 

Regression 

BE5 1.10 2108 921 1414 
PE6 0.08 160 160 126 
BE7 7.66 5085 3020 5089 
PE9 0.07 129 128.5 113 
PE10 0.07 129 128.5 113 
PE11 0.11 185 185 179 
BE12 0.70 1025 542 984 
PE13 0.08 146 146 126 

Table 3.1 – Summary of Discharges 
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Figure 3.1 – Basin Delineation 

3.2 Study Work Maps 

The floodplain delineations are presented at a scale of 1” = 200’ with the 1-
foot contour interval topography and a rectified aerial photographic 
background on 24” x 36” sheets.  The study work maps are on the North 
American Vertical Datum of 1988 (NAVD 88) and include: cross-section 
locations, parcels, floodplain water surface elevations, floodplain boundaries, 
and road names. The full-size sheet is located in the appendix. 

3.3 Parameter Estimation 

3.3.1 Roughness Coefficients 
Manning’s roughness coefficient (n value) describes the friction 
attributable to the channel, banks, and overbanks areas. The majority of 
the vegetation in this area is characterized as chaparral. N values for the 
vegetated areas were varied based on the density of the vegetation. 
Table 3.2 below shows the n values used. 
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Landuse N value 
Roadway/Pavement 0.015 
Light Vegetation 0.045 
Medium Vegetation 0.055 
Heavy Vegetation 0.075 
Golf Course 0.03 
Bare Ground 0.035 
Channel 0.045 
Small Lot Residential 0.055 

Table 3.2 – Manning’s n Values 

3.3.2 Expansion and Contraction Coefficients 
Typical values of 0.3 and 0.1 for areas away from structures (fairly 
uniform floodplain width) were used for expansion and contraction 
coefficients. Values of 0.5 and 0.3 were applied for culvert expansions 
and contractions. 

3.4 Cross Section Description 

Cross sections were placed at significant locations, including bends in the 
stream, contraction and expansion regions near culverts, and along any 
ridgelines transverse to the flow. Cross sections were spaced no farther than 
350 ft apart in more uniform regions of channel. 

3.5 Modeling Considerations 

3.5.1 Hydraulic Jump and Drop Analysis 
No significant hydraulic jumps and drops exist within this study 
reaches. 

3.5.2 Bridges and Culverts 
The bridge and culvert options within the HEC-RAS program were 
utilized to model the existing culverts in this study. Eight (8) culverts 
were modeled in this study, as shown in Table 3.3 below. Refer to the 
previous Figure 1.1 for culvert locations. The ADOT SR-89A plans are 
contained in Appendix F 

. 
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Name Type 
Length 
(ft) 

100Yr 
Flow 
(cfs) 

Upstream 
Invert (ft) 

Downstream 
Invert (ft) 

BE5 1-10'x10' RCBC 168 921 3512.76 3504.42 
PE6 1-4' CMP 135 160 3513.04 3508.67 
BE7 4-12'x10' RCBC 104 3020 3503.66 3501.66 
PE9 1-4' CMP 125 128.5 3498.19 3495.75 
PE10 2-3' CMP 175 128.5 3486.84 3482.09 
PE11 1-5' CMP 120 185 3482.58 3480.89 
BE12 1-10'x10' RCBC 114 542 3474.16 3470.56 
PE13 3-3' CMP 107 146 3477.97 3475.83 

Table 3.3 – Culvert Summary 

3.5.3 Levees and Dikes 
No levees are present within the modeling area. 

3.5.4 Non-Levee Embankments 
No non-levee embankments were modeled in this study. 

3.5.5 Islands and Flow Splits 
Small islands (dry areas within the floodplain measuring less than one 
acre and where the ground is less than one foot above the water 
surface) are included as part of the floodplain.   

3.5.6 Ineffective Flow Areas and Blocked Obstructions 
Ineffective flow areas were modeled near culvert crossings where flow 
contracts upstream of the structure and expands downstream of the 
structure.  In these cases, a contraction rate of 1:1 was used upstream of 
the culvert and an expansion rate of 4:1 was used downstream of the 
culvert.   

Blocked Obstructions were evaluated for the modeling of buildings. No 
buildings were within flooding limits after the initial modeling, 
negating the need to model blocked obstructions. 

3.5.7 Supercritical Flow 
The natural slopes in this project area are naturally steep and 
supercritical flow does occur. HEC-RAS models were run using a 
subcritical flow regime. 
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3.6 Issues Encountered During the Study 

Modeling Warning and Error Messages 
The HEC-RAS models contain some non-critical warning and error messages.  
The majority of them are related to the conveyance ratio and velocity head 
differences between cross sections exceeding the standard HEC-RAS values.  
These warnings are deemed insignificant since they do not have any impact on 
the floodplain modeling results. 

3.7 Calibration 

No hydraulic calibration of the model was performed during this study. 

3.8 Final Results 

3.8.1 Hydraulic Analysis Results 
All culverts along SR-89A pass the 100-year flow. The stream 
downstream of culvert PE13 overtops and ponds up on the West side of 
Aposco Ln. The HEC-RAS cross section and profile plots, as well as 
summary profile tables are included in the Appendix. Figure 3.2 below 
shows the preliminary floodplain results. 
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Figure 3.2 – Preliminary Floodplain Results 
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3.8.2 Verification or Comparison of Results 
Mescal Wash is located North of Groseta Ranch Rd. A Letter of Map 
Revision (LOMR) for Mescal Wash (which flows through culvert BE7) 
on the west side of SR89A became effective on December 8, 2011. The 
downstream end of the LOMR intersects with the upstream end of this 
study. A comparison was done using the effective profile of the wash 
and is shown below in Figure 3.3. The main reason for these 
differences is most likely due to the updated topographic mapping. 

Figure 3.3 – Mescal Wash Water Surface Elevation Comparison 
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