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SECTION 1. Executive Summary 
Lyon Engineering (LE), in cooperation with Yavapai County (YC), has completed a design report, alternative 
alignment analysis, hydrologic/hydraulic analysis, preliminary design plans, and a cost estimate for an all-weather 
future connector roadway between Williamson Valley Road and Reed Road at the western limits of Chino Valley, 
AZ.  Due to continued growth in northern Williamson Valley, the need for an additional east-west connector 
roadway north of existing Outer Loop Road was originally identified by the Central Yavapai Metropolitan Planning 
Organization (CYMPO) in 2006.  Subsequent evaluation by CYMPO, YC staff, and YC leadership led to the 
development of this study, entitled the Design Concept Report, Yavapai County Northern Connector 
(Project).  The Project study area boundary is shown in Figure 1-1.  The preliminary design Project planset 
includes drainage conveyance and roadway infrastructure to accommodate two paved travel lanes along the 
preferred east-west corridor as identified during the alternative route evaluation process. 
 
Figure 1-1 Project Study Area 

 
 
The Project is within the jurisdiction of both YC and the Arizona State Land Department (ASLD) and includes 
approximately five (5) miles of roadway corridor analysis and design.  The Project is bound by existing Williamson 
Valley Road (WVR) on the west and Reed Road at the Chino Valley Town limits on the east.  The YC and LE 
Project numbers are listed below: 
 

▪ Yavapai County Project Number – CIP # 16-19419 
▪ Lyon Engineering Project Number – 875-05 

The purpose of this study is to have a plan in place for future growth, transportation needs, emergency response, 
and access to commercial services surrounding the Project area.  The Doce Fire in June 2013, subsequent 
evacuations, and required emergency personnel response resulted in significant traffic congestion along the WVR 
corridor due to limited access routes to the area.  The Doce Fire made it apparent that a secondary east-west 
corridor would significantly benefit emergency access and response time to the WVR corridor in the event WVR 
or Outer Loop became impassible.  In addition to a roadway conceptual alignment alternative (CAA) analysis, 
this report contains analysis and information that can be utilized in the future to approximate Project constraints, 
cost, and required action items necessary for successful final design efforts and right-of-way (ROW) acquisition.  
All design documentation, analysis, reports, and plans are also included in this report and Appendix.  The Project 
consists of several major components as listed below: 
 
❖ Conceptual Alignment Analysis (CAA), public outreach, ASLD review, and preferred alignment selection 
❖ Existing condition analysis including: 

o Property boundary field survey 
o Biological and cultural evaluation 
o Potential Waters of the United States (WoUS) evaluation 
o Detailed aerial imagery and topography 
o Surface drainage analysis 

❖ Traffic impact and safety analysis 
❖ Roadway and drainage design parameters and analysis 
❖ Preliminary (15%) design planset and cost estimate 
 
The original scope of work was described in the Design Concept Report Scope of Work for the Northern 
Connector Williamson Valley Road to Reed Road in Chino Valley published by YC in April 2016.  After LE 
was selected for the Project in July 2016, LE and YC staff further refined the Project scope to be included in the 
final design contract approved by the YC Board of Supervisors on September 7, 2016.  YC previously developed, 
analyzed, and evaluated five potential corridors within the Project area in a report entitled the Preliminary 
Corridor Evaluation/Location Report Williamson Valley to Chino Valley Town Limits, Northern Connector 
Study (PCER study).  In 2013, the YC Board of Supervisors (BOS) approved the PCER study and the 
recommended alignment beginning at the Inscription Canyon Drive/WVR intersection and ending at the Center 
Street/Reed Road intersection at the western limits of Chino Valley (Alignment 2B).  Included in this report is 
additional evaluation of the five (5) PCER alignments and two (2) new alignment options as shown in Figure 1-2. 
 
A goal of the CAA analysis was to evaluate the seven (7) corridor alignment options considering YC/LE identified 
evaluation criteria including; property impact, total right-of-way needed, route length, proximity to CV business 
center, utility conflicts, floodplain impact, drainage structure requirements, and total anticipated Project cost.  
Public information, input, participation, and responses were considered a significant component of the evaluation 
process, and all public input and responses were reviewed prior to the completion of the route evaluation process.  
The seven (7) route alignment options (in order of ranking) are summarized below: 
 
Table 1-1 Alternative Alignment Evaluation Summary 

Rank Alignment Name & Description Length (mi) Properties Affected Total Cost* 

1 1B – Nancy Drive to Center Street 4.8 14 private, 3 state land $12.9M 

2 2B – Inscription Canyon to Center Street 4.6 13 private, 3 state land $13.4M 

3 4C – Road 2 South 4.2 18 private, 3 state land $12.5M 

4 2A – Inscription Canyon to Road 2 North 5.1 13 private, 3 state land $15.2M 

5 1A – Nancy Drive to Road 2 North 5.3 14 private, 3 state land $15.6M 

6 2A1 – Inscription Canyon to Road 2 North (south) 6.0 7 private, 4 state land $16.6M 

7 3A – Talking Rock to Road 2 North 6.9 18 private, 3 state land $34.6M 

*Costs based on preliminary evaluations during the CAA process and not the 15% construction drawings  
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Figure 1-2 Alignment Option Map 

 
There are no existing all-weather roadway corridors north of Outer Loop Road that connect west Chino Valley to 
WVR; however, there are two existing unmaintained primitive private dirt roadway routes that provide limited 
connectivity.  The existing northern alignment connects existing Nancy Drive and Center Street via private 
roadways (near Alignment 1B) and the existing southern connection follows the Road 2 South alignment (near 
Alignment 4C).  However, due to the primitive roadway condition, inadequate drainage conveyance infrastructure, 
required low travel speeds, and the need for 4-wheel drive in adverse weather conditions (rain/snow), neither can 
be considered an existing viable connector roadway for commuters and emergency response vehicles.  The 
PCER report roadway cross-section shown in Figure 1-3 was utilized as the proposed roadway for the Project.  
The 15% plans propose a three-lane cross-section to accommodate left turn lanes at anticipated key intersection 
locations.  Although a typical 2-lane roadway section is anticipated to suffice into the distant future, the ROW 
limits were evaluated for an ultimate 4-lane roadway section with an additional center turn lane at the same key 
intersection locations to ensure no additional ROW acquisition will be required. 
 
Figure 1-3 Roadway Typical Cross-Section 

 

The preferred Alignment Corridor (1B) has 2.7 miles of existing YC ROW that can be utilized (to the best extent 
practical) to accommodate the proposed roadway section.  This report also identifies the anticipated ROW that 
will need to be acquired from private property and the Arizona State Land Department (ASLD) prior to 
construction.  All of the properties in the Project area are on private wells, septic systems, and propane, so no 
significant impacts to public water mains, sewage collection system, or gas distribution systems are anticipated 
to complete the Project.  Overhead electric and communication system lines are expected to be the primary focus 
for utility conflicts that will need to be identified and relocated during subsequent design and planning stages.  
Below is a list of the major stakeholders and service providers and their involvement in the Project implementation 
process. 
 
Table 1-2 Identified Project Area Stakeholders 

Stakeholder Project Impact 

Yavapai County Existing Roadway and Drainage Infrastructure Impacted 

YC Residents Private Property Impact → Right-of-Way Acquisition and Impacts  

Utility Companies & Service Providers Dry Utility Coordination, Relocations Required, and Serviceability 

Town of Chino Valley Connectivity to Existing Roadways and Services 

Arizona State Land Department Route and Right-of-Way Approval Required 

 

The Project design team consisted of LE and sub-consultants for specialized project tasks.  Design team parties 

and duties are listed below: 

• Lyon Engineering – Principal engineer and Project management 

o Field survey, data collection, potential WoUS evaluation 

o Roadway and drainage preliminary infrastructure design 

o Design report and CAA analysis 

o Stakeholder notifications and coordination 

• BetaPr –  Public relations 

• Biozone –  Biological and cultural analysis and reports 

• Cooper Aerial Mapping – Aerial photography and imagery 

• Lee Engineering – Traffic/safety analysis and report 

 
At the completion of the Project, LE and the design team have prepared analysis and preliminary design 
documentation to be used as a roadmap for future final design efforts for YC staff and design professionals.  The 
proposed route was chosen in accordance with evaluation criteria that demonstrates efficiency, comparatively 
low cost, and minimized negative impact to adjacent property owners.  A thorough safety evaluation of the 
proposed roadway configuration and geometry was completed to ensure compliance with current design and 
safety standards.  As demonstrated in the analysis, the corridor will improve regional connectivity, emergency 
response times, and access to amenities in Chino Valley.  Since future funding to implement the Project is not 
secured, and the time frame for final design and construction was unknown at the time this report was prepared, 
it is imperative that future YC staff and design professionals take into consideration the significant lead time 
necessary for final design and post-design critical path items.  Listed below are the critical path action items that 
YC and LE have identified as requirements for successful Project implementation (prior to the installation of the 
proposed roadway and drainage improvements). 
 

1) Analysis of future design standards, constraints, and requirements vs. those utilized in this study 
2) Private property and Arizona State Land right-of-way review and acquisition process 
3) Utility conflict verification/identification and relocations 
4) EPA Clean Water Act compliance and comparison of future rules/regulations vs. those in effect during 

this study 
5) Evaluation of future vs. 2017 effective FEMA regulatory documents and potential impact on the Project 
6) Preparation of final design plans, specifications, and special provisions  



 

   

LYON ENGINEERING  YAVAPAI COUNTY NORTHERN CONNECTOR 
DESIGN CONCEPT REPORT  7 CIP # 16-19419 
LYON PROJECT: 875-05  YAVAPAI COUNTY 

SECTION 2. Introduction 

2.1 Foreword 

Williamson Valley is a rural region in Yavapai County encompassing a large area north of Prescott that has 

experienced one of the highest growth rates in unincorporated Yavapai County over the last 20 years.  

Although not officially geographically bound, rural Williamson Valley is located both east and west of 

Williamson Valley Road (WVR) approximately from Pioneer Parkway at the south, nearly 20 miles north to 

Camp Wood Road (Forest Service Road 21) at the north.  Although a significant amount of development in 

the Williamson Valley corridor has been in the form of parcel splits per the underlying RCU-2A (2-acre) zoning 

designation, several large residential subdivisions have also recently become established, creating population 

clusters throughout the area.  American Ranch, Mint Creek Ranch, Williamson Valley Ranch, Whispering 

Canyon, Inscription Canyon, Talking Rock, Valley View Estates, Long Meadow Ranch, Crossroads Ranch, 

Rancho Diamante, and Las Vegas Ranch are all significant subdivisions in northern Williamson Valley that 

have been constructed within the last 20 years.  Parcel splits and development in the area bound by WVR at 

the west and State Route 89 (SR89) in Chino Valley (CV) at the east has also resulted in a significant increase 

in population and traffic in the area.  The only east-west paved roadway that connects WVR to SR89 and 

Chino Valley is Outer Loop Road. 

Williamson Valley residents have access to the Town of Chino Valley business center, which is approximately 

nine (9) miles from the WVR/Outer Loop Road intersection, or to the City of Prescott business center, which 

is approximately 14 miles south of the Outer Loop Road intersection.  The significant residential development 

and growth in the Williamson Valley corridor in recent years has led to increased traffic volumes, and 

continued growth will result in Outer Loop Road experiencing even higher levels of traffic in the future.  Due 

to continued growth in northern Williamson Valley, the need for an additional east-west connector roadway 

north of existing Outer Loop Road was originally identified by the Central Yavapai Metropolitan Planning 

Organization (CYMPO) in 2006.  Subsequent evaluation by CYMPO, Yavapai County (YC) staff, and YC 

leadership led to the development of this study, entitled the Design Concept Report, Yavapai County 

Northern Connector (Project).  The Project study area boundary is shown in Figure 2-1. 

Lyon Engineering (LE), in cooperation with YC, has completed a design report, alternative alignment analysis, 

hydrologic/hydraulic analysis, preliminary design plans, and a cost estimate for an all-weather future 

connector roadway between Williamson Valley Road and Reed Road at the western limits of CV as identified 

in the 2006 CYMPO study.  The preliminary design Project planset includes drainage conveyance and 

roadway infrastructure to accommodate two paved travel lanes along the preferred east-west corridor as 

identified during the alternative route evaluation. 

The Project is within the jurisdiction of both YC and the Arizona State Land Department (ASLD) and includes 

approximately five (5) miles of roadway corridor analysis and design.  The Project is bound by existing 

Williamson Valley Road (WVR) on the west and Reed Road at the CV Town limits on the east.  The YC and 

LE Project numbers are listed below: 

 
▪ Yavapai County Project Number – CIP # 16-19419 
▪ Lyon Engineering Project Number – 875-05 
 

 

Figure 2-1 Project Study Area 

 

2.2 Purpose 

The purpose of this study is to have a plan in place for future growth, transportation needs, emergency 

response, and access to commercial services surrounding the Project area.  The Doce Fire in June 2013, 

subsequent evacuations, and required emergency personnel response resulted in significant traffic 

congestion along the WVR corridor due to limited access routes to the area.  The Doce Fire made it apparent 

that a secondary east-west corridor would significantly benefit emergency access and response time to the 

WVR corridor in the event WVR or Outer Loop became impassible.  In addition to a roadway conceptual 

alignment alternative (CAA) analysis, this report contains analysis and information that can be utilized in the 

future to approximate Project constraints, cost, and required action items necessary for successful final design 

efforts and right-of-way (ROW) acquisition.  All design documentation, analysis, reports, and plans are also 

included in this report and Appendix.  The Project consists of several major components as listed below: 

• Conceptual Alignment Analysis (CAA), public outreach, ASLD review, and preferred alignment selection 

• Existing condition analysis including: 

o Property boundary field survey 

o Biological and cultural evaluation 
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o Potential Waters of the United States (WoUS) evaluation 

o Detailed aerial imagery and topography 

o Surface drainage analysis 

• Traffic impact and safety analysis 

• Roadway and drainage design parameters and analysis 

• Preliminary (15%) design planset and cost estimate 

 

2.3 Description of the Project 

The Project is a YC Public Works funded roadway and drainage preliminary design project that consists of 

infrastructure improvements of approximately five miles of new collector roadway (Figures 2-14 and 2-15 

contain statewide and local vicinity location maps).  The original scope of work for the Project was described 

in the Design Concept Report Scope of Work for the Northern Connector Williamson Valley Road to 

Reed Road in Chino Valley published by YC in April 2016.  After LE was selected for the Project in July 

2016, LE and YC staff further refined the Project scope to be included in the final design contract approved 

by the YC Board of Supervisors on September 7, 2016.  The total estimated cost to construct the Project 

based on the 15% design planset included in this study is $15.5M, which is higher than the $12.9M cost 

developed during the preliminary CAA study process.  The increase in estimated cost is due to a higher level 

of detail provided in the 15% design plans as compared to the CAA preliminary estimates, and it is expected 

that the other design option cost estimates would be proportionally higher if a more detailed level design were 

to be completed for each option. 

YC previously developed, analyzed, and evaluated five potential corridors within the Project area in a report 

entitled the Preliminary Corridor Evaluation/Location Report Williamson Valley to Chino Valley Town 

Limits, Northern Connector Study (PCER study).  In 2013, the YC Board of Supervisors (BOS) approved 

the PCER study and the recommended alignment beginning at the Inscription Canyon Drive/WVR intersection 

and ending at the Center Street/Reed Road intersection at the western limits of Chino Valley (Alignment 2B).  

The PCER report roadway cross-section shown in Figure 2-3 was decided to be the proposed roadway for 

the Project by YC staff.  Included in this report is the additional evaluation of the five (5) PCER alignments 

and two (2) new alignment options as shown in Figure 2-2.  Below is a list of major project tasks as identified 

in LE’s design contract. 

• Preliminary roadway analysis and design between Williamson Valley Road and Reed Road at the Chino 

Valley Town boundary 

• Produce a detailed alignment study that will either validate in more detail the findings of the 2013 YC 

PCER report or provide a more cost effective alternative alignment 

• Produce a Design Concept Report (DCR) in ADOT style format (this document) 

• A comprehensive map of existing right-of-ways, property boundaries, and easements that will clearly 

define any existing utility constraints and provide the basis for future right-of-way acquisition legal 

descriptions or dedications 

• Coordination with private property owners, the Town of Chino Valley, and the Arizona State Land 

Department 

• Precise survey control and aerial mapping for the Project 

• Waters of the U.S. delineation and Preliminary Jurisdictional Determination documentation 

• ESA Compliance 

• A detailed drainage report utilizing Yavapai County criteria 

• Informative public stakeholder meetings and presentations to address potential concerns and issues 

that will then be incorporated into the 15% design 

• 15% design plans with required detail to satisfy the Arizona State Land Department and provide 

accurate information for future right-of-way acquisition 

 

Figure 2-2 Project Scope Area 

 

The goal of the new roadway is to provide a supplemental east-west connector for residents, commuters, 

service providers, and emergency personnel that provides a more direct connection to the Town of Chino 

Valley (CV) business center located near the intersection of SR89 and Road 2 North.  The intersection of 

existing Outer Loop Road and Road 2 North is approximately three (3) miles from the Town business center 

at Road 2 North.  County staff and Chino Valley staff’s preference was to locate the new roadway’s connection 

point with Reed Road as close to the Town business center as practical.  Continued development and growth 

surrounding the Project area will result in an increased need for a reliable east-west all-weather access route.  

The preliminary CAA process provided a means of objectively evaluating multiple route options and selecting 

a corridor that will best achieve Project goals and objectives.  All proposed improvements adhere to the YC’s 

adopted standards, development regulations, and drainage criteria.  Roadway design components also 

adhere to AASHTO, MUTCD, and YC roadway standard guidelines. 
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Figure 2-3 Roadway Typical Cross-Section 

 
 

2.4 Characteristics of the Project Area 

The Project is situated between undeveloped rangeland and clusters of large rural residential properties (2-

acre minimum) in an upland rangeland environment.  The western two-thirds of the Project is in a mixed Piñon 

Pine and Juniper vegetation, with moderately hilly terrain and well defined drainageways as shown in Figure 

2-4.  The eastern third of the Project is located in relative flat upland grassland terrain with broad, poorly 

defined drainageways as shown in Figure 2-5.  Large undeveloped Arizona State Land Department sections 

(one square mile) checkerboard the Project area and are depicted as the blue shaded areas on Figures 2-1 

and 2-2.  No commercial properties or services exist within the Project area between WVR and Reed Road.  

The closest services and shopping area are in Chino Valley or the Old Stage Stop gas station and 

convenience store at the intersection of Outer Loop Road and WVR. 

 

Figure 2-4 Western Project Terrain – Mixed Piñon and Juniper Vegetation 

 

Figure 2-5 Eastern Project Terrain – Upland Rangeland 

 
 

Connectivity between WVR and Chino Valley is very limited north of existing Outer Loop Road.  There are no 

existing all-weather roadway corridors north of Outer Loop Road that connect west Chino Valley to WVR, 

however, there are two existing unmaintained primitive private dirt roadway routes that provide limited 

connectivity.  Both routes traverse private property and are not maintained by YC.  The existing northern 

alignment connects existing Nancy Drive, Brenda Trail, and Center Street via private roadways, and the 

existing southern connection follows the Road 2 South alignment as shown in Figure 2-6.  The roadways 

shown in solid yellow are paved roadways within either YC right-of-way or Town of Chino Valley right-of-way.  

The roadways shown in dashed red are private dirt roadways that are not the maintenance responsibility of 

YC.  Both routes traverse rough terrain and their use required 4-wheel drive high clearance vehicles in 

adverse weather conditions (if passable at all).   Due to the primitive roadway condition, inadequate drainage 

conveyance infrastructure, required low travel speeds, and the need for 4-wheel drive in adverse weather 

conditions (rain/snow), neither existing route can be considered an existing viable connector roadway for 

commuters and emergency response vehicles. 
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Figure 2-6 Existing Project Land Use and Connectivity Map 

 
 

2.4.1 Roadway Characteristics 

Existing local roadways consists of one lane of traffic in each direction, both striped and non-striped.  The 

majority of local roadways are dirt private roadways that receive infrequent maintenance.  Figure 2-6 shows 

the more heavily traveled roadways in the Project area.  As previously described, east-west connectivity in 

the Project area is negatively impacted during adverse weather conditions, especially in winter months when 

freeze/thaw conditions can restrict travel for longer durations in low lying areas with poor drainage 

conveyance.  Figures 2-7 through 2-11 provide examples of the existing roads in the Project area. 

 

 

 

 

Figure 2-7 Existing Paved Roadway – Nancy Drive Looking East 

 
 

Nancy Drive between the intersection of WVR and Brenda Trail is in within Yavapai County ROW and is in 

good condition.  The pavement width along the 0.65-mile alignment between WVR and Brenda Trail is 

approximately 22’ within the 66’ wide YC ROW.  The roadway has a centerline stripe and is posted at 35 mph.  

Drainage is routed via surface flow in roadside ditches and culverts route cross drainage beneath the roadway 

surface within natural drainageways. 

 
Figure 2-8 Existing Paved Roadway – Center Street Looking West 

 
 

Center Street west of Reed Road is also paved and in good condition up to the low water crossing west of 

Yuma drive.  The pavement width along the 1.2-mile alignment between Reed Road and the western terminus 

of the paved roadway varies from 22’ to 26’ within the 50’ wide YC ROW.  Center Street follows existing YC 

ROW from the Reed Road intersection two-miles westward to the northwest corner of Section 30-T16N-R02W 

(1/4 mile west of the intersection with Son Shine Lane).  No YC ROW exists between this location and the 

eastern terminus of the Nancy Drive ROW.  Center Street west of Reed Road has a posted speed limit of 35 

mph (at the east) and 25 mph (at the west).  Advisory signs are located along the roadway corridor. 
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Figure 2-9 Existing Dirt Roadway – Brenda Trail Looking East 

 
 

Brenda Trail between Nancy Drive and Center Street is a narrow dirt road with limited maintenance and 

drainage conveyance infrastructure.  The roadway width ranges between 12’ and 16’ with longitudinal grades 

in excess of 14% in some locations.  Although the roadway is suitable for most 2-wheel drive vehicles 

(including cars) in dry weather conditions, the roadway can become unpassable for most vehicles (including 

4-wheel drive) in severe adverse weather conditions.  The roadway surface, width, and grades are not in 

compliance with International Fire Code (IFC) emergency access roadway requirements (20’ minimum width 

and all-weather surface).  Slow travel speeds are required due to the roadway condition. 

 
Figure 2-10 Existing Dirt Roadway – Center Street Looking West 

 
 

Center Street between the eastern terminus of pavement and Brenda Trial appears to receive maintenance 

(grading and bar ditch cleaning) on a recurring (however irregular) basis.  The dirt roadway is approximately 

24’ wide with moderate maximum longitudinal slopes.  Although the width adheres to IFC requirements, the 

roadway could become unpassable for 2-wheel drive vehicles during severe rain or snow events. Drainage 

is conveyed via surface drainage and bar ditches on the sides of the roadways.  Although the roadway is in 

relatively good condition, the irregular surface, potholes, and surface drainage crossings does not allow for 

high rates of speed.  No posted speed limit signs were observed within dirt portion of Center Street. 

 

 

Figure 2-11 Existing Dirt Roadway – Road 2 South Looking West 

 
 

Road 2 South is the only other existing east-west connector within the Project area, however, it is 

unmaintained in several areas and impassible following significant rainfall events due to inadequate drainage 

conveyance infrastructure.  The entire reach between WVR and Reed Road is dirt ranging from 14’ to 22’ 

wide.  The roadway follows irregular and steep terrain at the western half of the 4.25-mile-long corridor.  The 

eastern mile of the corridor between Sandy Drive and Reed Road is within an existing 25’ wide YC ROW. 

Driveway Access 

Residential driveways along the local roadways vary in width and material.  The driveways are mainly 

comprised of native compacted dirt; however, some driveways are composed of gravel, pavement, concrete, 

or other all-weather materials.  Per the underlying RCU-2A zoning designation, front yard and rear yard 

setbacks to buildings are a minimum of 50’.  Due to the large lot sizes in the Project area, most homes are 

situated more than the minimum required 50’ from the front and rear property lines.  

2.4.2 Drainage Characteristics 

Existing drainage within the Project limits is generally from the south to north.  The majority of stormwater 

travels via surface swales, meandering through vacant and occupied parcels, and overtops the existing 

roadways.  The 100-year flooding limits are broad and shallow in the eastern portion of the Project and include 

Federal Emergency Management Agency (FEMA) designated floodplains and large contributing drainage 

basins upstream of the Project corridor.  In the eastern portion of the Project, there are minor signs of erosion 

and little evidence of sediment transport, although the drainageways convey significant flows during large and 

infrequent storm events.  The roadway crossings of the FEMA watercourses will require substantial drainage 

infrastructure to convey large storm events. 

The western half of the Project has well-defined drainageways with significant erosion potential at major 

drainage crossings.  The Project corridor is designed on the western portion so that upstream contributing 

drainage basin sizes are relatively small, therefore runoff impacting the proposed roadway will not be 

significant.  Traditional small to moderate size drainage culverts will convey stormwater drainage on the 

majority of crossing locations.  Figures 2-12 and 2-13 provide examples of existing drainageways that will 

impact the proposed roadway (one-foot increments on survey rod shown for scale). 
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Figure 2-12 Typical Drainageway (Western Project Limits) 

 
 

Figure 2-13 Typical Drainageway (Eastern Project Limits) 

 
 

2.4.3 Utilities 

Utilities that are located within the Project limits are summarized in Table 2-1.  This inventory of existing utility 

information was compiled from the utility provider information and field investigation.  Utility potholing and 

BlueStake was not completed as a part of this project and underground dry utility locations reflected in the 

preliminary 15% construction drawing are an approximate representation based on information provided by 

utility providers.  The potential need for utility relocations was evaluated during the design process and 

anticipated conflicts are represented in the 15% planset.  Significant additional utility company coordination, 

investigation, potholing, and as-builts are anticipated to be a part of subsequent stages of design in the future. 

Table 2-1 Existing Utilities 

Utility Provider Utility Contact Person Phone Number 

APS Electric Erik Wikman 928-443-6660 

UES Natural Gas Mali Ross 928-771-7227 

CableOne Cable TV Ernie Ortega 928-910-3096 

CenturyLink Telephone Karen Porter 928-776-2510 

2.5 Agency and Public Scoping 

This Project is being managed and funded by YC.  The review and approval for the Project will be administered 

by YC.  The Arizona State Land Department (ASLD) is the agency responsible for review and approval of the 

all proposed improvement within or affecting Arizona State Land prior to future ROW acquisition.  LE obtained 

an ASLD right-of-entry (ROE) permit prior to commencing field investigations associated with this study.  

ASLD correspondence and documentation is located in Appendix I.  Although the ASLD has already reviewed 

and approved the location of the proposed Project alignment as a part of this study, significant additional 

review and coordination with ASLD will be required during subsequent future design stages. 

2.6 Stakeholders 

Stakeholder perception of the proposed infrastructure and the impact that the Project will have on 

stakeholders is directly correlated to future feasibility and successful implementation.  Positive public 

perception of the Project was deemed critical during design, and will be equally important during 

implementation.  Significant stakeholder outreach was completed during the Project as described in Section 

12 of this report.  
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Figure 2-14 State Location Map 

 
[Map Source – ADOT Multimodal Planning Division “State Highway System Map”] 

Figure 2-15 Vicinity Map 
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SECTION 3. Conceptual Alignment Alternative (CAA) Analysis 

3.1 Overview 

The Yavapai County Public Works Department (YC) prepared the Preliminary Corridor Evaluation/Location 

Report (PCER) in August 2013 to evaluate options for a future roadway connection (Northern Connector) 

between Williamson Valley Road (WVR) and Reed Road at the western limits of the Town of Chino Valley 

(CV).  The north-south PCER study limits were approximately Nancy Drive to Road 2 North (at the north) and 

Road 2 South (at the south).  Lyon Engineering (LE) was contracted in September 2016 to further evaluate 

the five (5) alignment options identified in the PCER, investigate additional alignment options within a broader 

study area, and complete a 15% preliminary design for the preferred corridor alignment as identified during 

LE’s analysis and design process.  The original YC PCER Northern Connector Corridor Options map is 

shown in Figure 3-11.  Figure 3-1 shows the original PCER study area and the updated study area limits 

considered in this report. 

Figure 3-1 PCER and Updated Project Study Area 

 
 

This Conceptual Alignment Analysis (CAA) was completed with the goal of evaluating the findings of the 

previous PCER effort developed by YC Public Works and rating the feasibility of two (2) other alternative 

routes in additional to those presented in the PCER.  Figure 3-11 contains the original Corridor Option Map 

and Figures 3-12 and 3-13 contain LE’s supplemented Corridor Option Map and Alignment 3A & 4C Map, 

respectively.  The PCER study contained preliminary engineer’s estimates of probable construction cost for 

each of the five (5) corridor alignment options presented therein.  This CAA study re-assessed the PCER cost 

estimate assumptions, and revised quantities/costs as necessary based on additional property impact, 

alignment length, and additional right-of-way (ROW) analysis only (Figures 3-15 through 3-21).  The 

preliminary costs contained in the CAA were based on concept-level analysis for comparison between the 

alternatives only.  Subsequent design efforts for the preferred alignment resulted in a higher estimated cost 

due to the higher level of design, analysis, and 15% construction planset that more accurately quantified 

required infrastructure.  The Feasibility Decision Matrix presented in the PCER (Figure 3-14) was also re-

evaluated and supplemented with the two (2) alternate alignments developed as a part of this CAA.  Figure 

3-22 is the LE updated feasibility decision matrix containing the PCER five alternatives and two additional 

alternatives described herein. 

As with any proposed major transportation upgrade project in a developed or semi-developed area, some 

level of impact to private property is unavoidable.  A major goal of both the original PCER and this CAA is to 

attempt to minimize private property encroachment, especially occupied private property, as much as 

practical.  Special consideration was given to scoring in regard to encroachments on property with existing 

dwellings.  It was also deemed critical to propose a cost-effective and efficient corridor.  Therefore, two 

categories of the original PCER decision matrix (Private Parcels/State Lane Affected and Total Cost) were 

adjusted in this report to have a two-times multiplier assigned to each score.  This modification to the matrix 

assigns an even higher score to cost-effective options that minimize encroachments onto private properties. 

3.2 Yavapai County PCER Synopsis 

The future need for an additional east-west corridor between Williamson Valley Road and west Chino Valley 

was first identified by the Central Yavapai Metropolitan Planning Organization (CYMPO) in 2006.  The 

CYMPO 2011 Regional Transportation Plan (RTP) further identified the need for an additional east-west 

corridor north of existing Outer Loop Road, and YC’s 2013 PCER study identified the preferred corridor as a 

western extension of Center Street in west Chino Valley.  In 2013, the Yavapai County Board of Supervisors 

(BOS) approved the PCER findings and approximate location of the Northern Connector.  CYMPO completed 

the RTP Update 2040 in April 2015 and identified the Northern Connector as an improvement project included 

in the year 2040 recommended network.  Section 7 contains relevant CYMPO study excerpts that reference 

the proposed alignment location, roadway description, anticipated traffic volumes, and desired level of 

service. 

A thorough description of the five previously identified routes and estimates of probable cost is located in the 

original YC PCER study (Appendix F).  Figure 3-14 contains PCER “Exhibit 3 – Williamson Valley Road to 

Town of Chino Valley Limits Corridor Feasibility Decision Matrix” that contains relevant route data, corridor 

costs, and a final ranking score used to identify the preferred alternative.  The following sections contain a 

summary of relevant alignment information and LE’s evaluation of the PCER findings, assumptions, and 

results.  Figure 3-11 is the Corridor Option Map that corresponds to the options described below.  It identifies 

each of the alignment route alternatives, State land, private land, CV Town limits, impacted vacant private 

parcels, and impacted private parcels containing an existing dwelling. 
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3.3 Corridor Alignment 1A – Nancy Drive to Road 2 North 

Description 

Length = 5.3 miles 

Properties Impacted = 14 private (5 with dwellings) and 3 State Land 

Existing YC ROW = 1.7 miles (11.5 acres) 

Right-of-Way Required = 59 acres 

Estimated Cost = $15.6 million 

Figure 3-2 Corridor Alignment 1A Map 

 
 

Evaluation 

This alternative links the PCER northernmost connection point along WVR (Nancy Drive) to the northernmost 

connection point along Reed Road in CV at existing Road 2 North (Figure 3-2).  The intersection of Road 2 

North and SR89 is a primary shopping center area that is expected to be a destination point of future roadway 

users, so the eastern connection point is ideal from a travel management standpoint as identified in the 

previous YC PCER report.   Although the location of the east and west connection points are desirable from 

a connectivity standpoint, this option has some significant drawbacks regarding length, required right-of-way, 

existing traffic, and cost.  This alignment also bisects the middle of an undeveloped State Land parcel creating 

an undesirable shaped split and an increase in right-of-way acquisition costs.  After review of the YC PCER 

Decision Matrix, it was concluded that assumptions and scores used to derive the final evaluation rank of 

fourth (4th) out of the five (5) alternatives were reasonable.  When assessed in the updated Feasibility 

Decision Matrix contained in Figure 3-22, Alignment 1A received an overall ranking of fifth (5th) out of the 

seven (7) alignment options. 

Pros 

Most desirable connectivity/proximity to CV business center at Road 2 North and SR89, and this option has 

the northernmost connection along Williamson Valley Road of the original five alternatives considered.  

Comparatively, this option has an average impact to private property, however, it can utilize approximately 

3,500’ of the existing Nancy Drive 66’ ROW and one mile of existing Center Street 50’ ROW, resulting in 

potential land acquisition savings. 

The intersection geometry at the existing Nancy Drive and WVR intersection is not ideal from two standpoints.  

The existing intersection is offset by 150’, as shown in Figure 3-3, and the existing horizontal geometry and 

approach to WVR from the east does not meet the minimum required design parameters for the new limited 

access roadway.  This alignment would require a new tie-in point at WVR across from the existing western 

branch of Nancy Drive shown as the dashed-yellow line in Figure 3-3; this would create a safer connection to 

WVR by eliminating the existing-condition intersection offset. 

Cons 

Roadway length and right-of-way required leads to a higher cost as compared to other options and an 

undesirable split of Arizona State Land.  The Town CV staff has expressed concern about a connection with 

Road 2 North because of high traffic volumes already on the roadway, the existing Heritage Middle School 

and Del Rio Elementary School on Road 2 North near SR89, and existing congestion and turn movement 

delays at the intersection of Road 2 and SR89.  The traffic volumes on Nancy Drive would be expected to 

increase with the implementation of this alignment. 

Figure 3-3 WVR and Nancy Road Existing Condition 

 
 

3.4 Corridor Alignment 1B – Nancy Drive to Center Street 

Description 

Length = 4.8 miles 

Properties Impacted = 14 private (5 with dwellings) and 3 State Land 

Existing YC ROW = 2.7 miles (17.6 acres) 

Right-of-Way Required = 52 acres 

Estimated Cost = $12.9 million 
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Figure 3-4 Corridor Alignment 1B Map 

 
 

Evaluation 

This alternative links the PCER northernmost connection point along WVR (Nancy Drive) to a centrally located 

connection point along Reed Road in Chino Valley at existing Center Street (Figure 3-4).  The Center Street 

Connection is one mile south of the preferred northern connection point in CV at Road 2 North.  Although the 

proximity of the east connection point in Center Street to the CV business center is not ideal, the Center Street 

connection point has benefits by avoiding the Road 2 North issues previously described in the Alternative 

Alignment 1A assessment.  After review of the YC PCER Decision Matrix, it was concluded that assumptions 

and scores used to derive the final evaluation rank of second (2nd) out of the five (5) alternatives were 

reasonable.  However, additional analysis regarding property impact, total ROW needed, and total cost 

resulted in an increased score and final evaluation rank.  When assessed in the updated Feasibility Decision 

Matrix contained in Figure 3-22, Alignment 1B received an overall ranking of first (1st) out of the seven (7) 

alignment options. 

Pros 

Comparatively low cost, distance, private property impact and required right-of-way acquisition.  The Center 

Street connection point is preferred by Town of CV municipal stakeholder. This option can utilize 

approximately 3,500’ of the existing Nancy Drive 66’ ROW (5 acres) and two (2) miles of existing Center 

Street 50’ ROW (12 acres), totaling over 17 acres in usable existing ROW that could result in significant land 

acquisition savings.  This option avoids an undesirable split of the 185-acre parcel (306-35-203C) adjacent to 

WVR that would be significantly impacted by Alignment Options 2A, 2A1, and 2B.  The Arizona State Land 

Department prefers and supports this alignment because it conforms to their land management goals. 

The intersection geometry situation at the existing Nancy Drive and WVR intersection is the same as 

Alignment 1A, requiring a realignment of the existing intersection, which will increase safety by eliminating 

the existing-condition offset.   

Cons 

As with alignment 1A, the traffic volumes on Nancy Drive would be expected to increase with the 

implementation of Alignment 1B.  As with all options (but to a lesser degree) encroachment onto private 

property and property acquisition will be required. 

3.5 Corridor Alignment 2A – Inscription Canyon to Road 2 North 

Description 

Length = 5.1 miles 

Properties Impacted = 13 private (5 with dwellings) and 3 State Land 

Existing YC ROW = 1.0 miles (6.1 acres) 

Right-of-Way Required = 62 acres 

Estimated Cost = $15.2 million 

Figure 3-5 Corridor Alignment 2A Map 

 
 

Evaluation 

This option is identical to Option 1A except the proposed intersection with WVR is approximately one-half 

mile south at the existing intersection with Inscription Canyon Drive (Figure 3-5).  In lieu of connecting to the 

Nancy Drive intersection, the alignment would connect to WVR at the existing Inscription Canyon Drive, 

creating a 4-way intersection.  After review of the YC PCER Decision Matrix, it was concluded that 

assumptions and scores used to derive the final evaluation rank of third (3rd) out of the five (5) alternatives 

were reasonable.  When assessed in the updated Feasibility Decision Matrix contained in Figure 3-22, 

Alignment 2A received an overall ranking of fourth (4th) out of the seven (7) alignment options. 

Pros 

Most desirable connectivity/proximity to CV business center at Road 2 North and SR89 and this option has 

the northernmost connection along Williamson Valley Road of the original five alternatives considered.   

Cons 

Same as Option 1A except for the Nancy Drive intersection and alignment issues.  In addition, this alignment 

bisects private property and creates an undesirable split of the 185-acre parcel (306-35-203C) adjacent to 

WVR. 
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3.6 Corridor Alignment 2A1 – Inscription Canyon to Road 2 North via State 

Land Route 

Description 

Length = 6.0 miles 

Properties Impacted = 7 private (5 with dwellings) and 4 State Land 

Existing YC ROW = none 

Right-of-Way Required = 73 acres 

Estimated Cost = $16.6 million 

Figure 3-6 Corridor Alignment 2A1 Map 

 
 

Evaluation 

To minimize private property impact, Alignment 2A1 utilizes the Alignment 2A WVR and Reed Road 

connection points while looping southward an extra mile through State Land (Figure 3-6).  Although private 

property impact is reduced with this alternative, the extra roadway has a substantial negative impact on 

required right-of-way, drainage structures required, and ultimately the total cost.  After review of the YC PCER 

Decision Matrix, it was concluded that assumptions and scores used to derive the final evaluation rank of fifth 

(5th) out of the five (5) alternatives were reasonable. When assessed in the updated Feasibility Decision 

Matrix contained in Figure 3-22, Alignment 2A1 received an overall ranking of sixth (6th) out of the seven (7) 

alignment options. 

Pros 

The alternative with the least amount of encroachment and impact to private properties. 

 

Cons 

The alternative with the second longest route, no existing YC ROW, the highest State Land impact (4 sections 

impacted), undesirable division of State Land, and second highest cost.  In addition, the same Cons as 

Alignments 1A and 2A regarding the Road 2 North connection point.  This alignment also bisects private 

property and creates an undesirable split of the 185-acre parcel (306-35-203C) adjacent to WVR. 

3.7 Corridor Alignment 2B – Inscription Canyon to Center Street 

Description 

Length = 4.6 miles 

Properties Impacted = 13 private (5 with dwellings) and 3 State Land 

Existing YC ROW = 2.0 miles (12.1 acres) 

Right-of-Way Required = 55 acres 

Estimated Cost = $13.4 million 

Figure 3-7 Corridor Alignment 2B Map 

 
 

Evaluation 

This alternative links Inscription Canyon Drive to a centrally located connection point along Reed Road in 

Chino Valley at existing Center Street (Figure 3-7), creating the most direct route and shortest distance of the 

original five alignments considered.  The direct east-west alignment minimizes State Land impact and can 

utilize a portion of the existing YC right-of-way for two (2) miles of the eastern portion of the alignment.  This 

option ranked third for the least expensive of the alternatives considered.  After review of the YC PCER 

Decision Matrix, it was concluded that assumptions and scores used to derive the final evaluation rank of first 

(1st) out of the five (5) alternatives were reasonable.  After re-evaluation of the benefits of utilizing the existing 

Nancy Drive corridor and YC ROW, this alternative ranks slightly lower than Alignment 1B in regard to the 

total ROW needed to build the Project.  When assessed in the updated Feasibility Decision Matrix contained 

in Figure 3-22, Alignment 2B received an overall ranking of second (2nd) out of the seven (7) alignment 

options.  
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Pros 

Comparatively short distance, right-of-way required, and low cost.  The WVR intersection geometry and 

Center Street connection/impact are desirable as compared to other alternatives. 

Cons 

This alignment bisects private property and creates an undesirable split of the 185-acre parcel (306-35-203C) 

adjacent to WVR. 

3.8 Additional Alignment Option Analysis 

In addition to the five (5) PCER routes identified in 2013, LE explored the options of an additional northern 

route and southern route with connection points to Williamson Valley Road outside of the scope of the original 

PCER study as shown in Figure 3-1.  The purpose of the additional analysis was to determine the feasibility, 

efficiency, potential benefits, and costs associated with route options not considered in the PCER study.  A 

broader look at the analysis area was warranted to verify proper corridor placement from a regional 

connectivity standpoint to ensure that other feasible east-west routes between WVR and Chino Valley were 

considered. 

Figures 3-12 and 3-13 show the two additional alignment corridors that were analyzed.  Preliminary horizontal 

and vertical design was completed for each alignment per the parameters set forth in the YC PCER.  Roadway 

grading and the limits of the cuts and fills were determined to complete an estimate of probable cost as shown 

in Figures 3-20 and 3-21.  To more accurately compare the previous preferred alignment with the new 

alignments, an updated decision matrix was completed (Figure 3-22).  The same evaluation criteria were 

utilized from the original YC PCER study, however, score weights were modified to place additional 

importance on private property impact and total project cost. 

3.9 Corridor Alignment 3A – North of Talking Rock to Road 2 North 

Description 

Length = 6.9 miles 

Properties Impacted = 18 private (8 with dwellings) and 3 State Land 

Existing YC ROW = 0.1 miles (0.8 acres) 

Right-of-Way Required = 81 acres 

Estimated Cost = $34.6 million 

 

 

 

 

Figure 3-8 Corridor Alignment 3A Map 

 
 

Evaluation 

As shown in Figure 3-9, WVR heads in a northwest direction whereas SR 89 heads northward toward Chino 

Valley.  The further north the western connection point for the Northern Connector is moved, the further the 

route distance becomes.  Due to the existing Talking Rock subdivision north and adjacent to Nancy Drive, the 

closest feasible connection point is approximately 2.2 miles northwest of Nancy Drive near existing 

Hootenanny Road (Figure 3-8).  Routes further northwest of this point were not deemed feasible due to the 

Williamson Valley Road Crossing of Mint Wash further to the west.  Any connector road heading back 

eastward after the existing Mint Wash bridge would be required to cross Mint Wash again, requiring a bridge 

due to the extremely high stormwater peak flowrate at that location.  This route, which connects existing 

Hootenanny Road and Road 2 North, is the longest of all routes, and traverses extremely steep terrain north 

of the Talking Rock subdivision.  This alternative ranks as the least preferable of all routes, as shown in Figure 

3-22 – Feasibility Decision Matrix. 

Pros 

The northernmost connection point along Williamson Valley Road and Reed Road at the western limits of 

Chino Valley. 

Cons 

This is the longest route, highest cost, has almost no existing YC ROW available along the corridor, and 

requires the most right-of-way of any of the options.  The extreme terrain would require a 60’ fill or bridge in 

one location and a 142 cut in another location.  The long route in extreme terrain makes this option cost 

prohibitive when compared to the other options. 

  



 

   

LYON ENGINEERING  YAVAPAI COUNTY NORTHERN CONNECTOR 
DESIGN CONCEPT REPORT  19 CIP # 16-19419 
LYON PROJECT: 875-05  YAVAPAI COUNTY 

Figure 3-9 WVR Alignment Heading North 

 
 

3.10 Corridor Alignment 4C – Southern Route Utilizing Existing Road 2 South 

Description 

Length = 4.2 miles 

Properties Impacted = 18 private (8 with dwellings) and 3 State Land 

Existing YC ROW = 1.0 miles ~ 25’ width (3.0 acres) 

Right-of-Way Required = 51 acres 

Estimated Cost = $12.5 million 

Figure 3-10 Corridor Alignment 4C Map 

 
 

 

 

Evaluation 

This alternative utilizes the southernmost route while still maintaining an alignment north of existing Outer 

Loop Road.  The existing Road 2 South alignment is followed as closely as practical between WVR and Reed 

Road (Figure 3-10).  Although Road 2 South already exists as an unmaintained primitive dirt road in this 

location, YC has limited-to-no existing ROW throughout the alignment.  The existing primitive roadway 

traverses rocky and steep terrain on the western third of the corridor and comes close to two existing homes 

near WVR.  A 25’ wide “strip” of YC ROW exists in the eastern-most mile of the alignment between Yuma 

Road and Reed Road.   A major downside with this alternative is the two-mile distance from the CV business 

center at Road 2 North along with the close one-mile proximity to Outer Loop Road to the south.  The purpose 

of the Project is to create an additional northern corridor in lieu of Outer Loop Road.  Placing the corridor only 

one mile north of the terminus of Outer Loop Road at the east end of the Project is not preferable from a 

transportation standpoint.  Based on these considerations, Alignment 4C is ranked less preferable than 

Alignments 1B and 2B. 

Pros 

Short and direct route and lowest cost as compared to the other alternatives. 

Cons 

Corridor placement furthest south of other alternatives and proximity to Town of CV business center is not 

ideal.  Undesirable curvature, steep terrain, and private property constraints along existing Road 2 South near 

WVR.  The number of properties that the corridor is expected to encroach on is tied for the highest of all 

alternatives, and the degree of impact to the properties is expected to be substantial.  This option is also tied 

with Alignment 3A for the most impacted occupied parcels. 

3.11 Summation and Recommendation 

Encroachment and impact to existing private property along with total estimated project cost were considered 

the most significant of the eight (8) evaluation criteria utilized in this study.  After reviewing the seven Northern 

Connector route alternatives, stakeholder comments, and public comments/feedback, LE and YC Staff 

supported Route Alignment 1B (Nancy Drive to Center Street) as the preferred alternative to pursue 15% 

design plans and subsequent ROW acquisition.  The decision matrix (Figure 3-22) shows that both Alignments 

1B and 2B scored much higher than the other five (5) alternatives.  Alignment 1B has the highest overall 

ranking of the seven alternatives, and is second lowest in cost based on the preliminary CAA engineer’s 

estimates.  Both the Town of Chino Valley and ASLD concurrence and support of Alignment 1B is important 

to the success of the Project moving forward, and further reinforced YC and LE’s recommendation of 1B as 

the preferred corridor.  The additional northernmost alternative 3A was not feasible from a cost standpoint, 

whereas the additional southernmost alternative 4C was not deemed preferable due to private property 

impacts, topographic issues, and proximity to the existing Outer Loop Road at the east and distance from the 

primary shopping area at the intersection of Road 2 North and SR89. 
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Figure 3-11 Original YC PCER Corridor Options Map 
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Figure 3-12 Corridor Option Map 
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Figure 3-13 Alignment 3B and 4C Map 
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Figure 3-14 Original YC Decision Matrix 
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Figure 3-15 Alignment 1A Cost Estimate 

 

Figure 3-16 Alignment 1B Cost Estimate 
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Figure 3-17 Alignment 2A Cost Estimate 
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Figure 3-18 Alignment 2A1 Cost Estimate 

 

Figure 3-19 Alignment 2B Cost Estimate 
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Figure 3-20 Alignment 3A Cost Estimate 

 

Figure 3-21 Alignment 4C Cost Estimate 
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Figure 3-22 Final CAA Decision Matrix 
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SECTION 4. Right-of-Way & Parcel Assessment 

4.1 Project Area Description 

The Project is located within Williamson Valley, a rural region in Yavapai County encompassing a large area 

north of Prescott.  Although a significant amount of development in the Williamson Valley Corridor has been 

in the form of parcel splits per the underlying RCU-2A (2-acre) zoning designation, several large residential 

subdivisions have recently become established, creating population clusters throughout the surrounding area.  

Although the Project will not directly impact any of the newer subdivisions in the area, it will be near the 

southern boundary of the Talking Rock subdivision for approximately 0.6 miles east of the WRV and Nancy 

Drive intersection.  An existing large 15-acre Yavapai County owned open space tract will serve as a natural 

350’ wide buffer between the Project and the Talking Rock subdivision for approximately 0.4 of the total 0.6 

mile stretch.  In addition to private properties, the Project is proposed to require additional ROW from State 

Land that is currently being utilized for livestock grazing and is undeveloped rangeland.  Table 4-1 provides 

a list of zoning designations adjacent to the Project corridor and the required setbacks. 

 

Table 4-1 Existing Zoning Designations 

Zoning Designation 
Minimum Setbacks 

Description 
Front Rear Exterior 

RCU-2A (87,120 sf minimum lot) 50 50 30 Residential Rural 

R1L-175 (175,000 sf minimum lot) 50 50 50 Single Family Residential Limited 

R1L-70 (70,000 sf minimum lot) 50 50 30 Single Family Residential Limited 

R1L-2A (87,120 sf minimum lot) 50 50 30 Single Family Residential Limited 

PAD (Talking Rock Ranch) 20 25 10 Planned Area Development 

 

Extensive additional ROW and property acquisition is anticipated for the Project.  Existing and proposed ROW 

is anticipated to contain all roadway, slopes, and drainage infrastructure; therefore, no roadway and drainage 

easement acquisition is anticipated to be required for the implementation of the Project.  Figure 4-1 contains 

a map that was prepared during the CAA process that was used to identify and evaluate property impact that 

would result from each of the seven alignment options evaluated.  Figure 4-2 is a similar map that shows 

existing YC ROW in the Project area.  Figure 4-3 is a map of the preferred Alignment 1B and the parcels 

impacted by the proposed design.  A detailed ROW map is contained in the preliminary 15% planset located 

in Appendix J. 
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Figure 4-1 Alternative Alignment Analysis Property Impact Map 
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Figure 4-2 Land Ownership and Right-of-Way Map 
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Figure 4-3 Preferred Alignment Corridor Map 
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SECTION 5. Roadway Analysis 

5.1 Introduction 

The analysis completed for this preliminary design report focused on the horizontal and vertical design 

components that will be required for the Northern Connector roadway.  Posted speed, design speed, roadway 

cross-sections, and minimum horizontal/vertical curvature were determined in order to ensure that the 

proposed alignment will adhere to AASHTO and Yavapai County design standards.  The vertical design 

considerations included the design speed, drainage, and earthwork balance.  The design speeds used for the 

horizontal alignments were also used for the vertical design at vertical points of intersection of the profile 

design grades.  The drainage considerations for the vertical design were to ensure that the proposed 

roadways would not create adverse drainage on adjoining residential property. 

5.2 Roadway Typical Cross-Sections 

The roadway cross-section was dictated to LE by the YC Public Works Department. The PCER report 

roadway cross-section shown in Figure 5-1 was utilized as the proposed roadway for the Project.  The 15% 

plans propose a three-lane cross-section to accommodate left turn lanes at anticipated key intersection 

locations.  Although a typical 2-lane roadway section is anticipated to suffice into the distant future, the ROW 

limits were evaluated for an ultimate 4-lane roadway section with an additional center turn lane at the same 

key intersection locations to ensure no additional future ROW acquisition will be required.  This cross-section 

exceeds the typical residential collector pavement width as defined in YC Resolution 1036 Schedule ‘A’.  Per 

Schedule ‘A’, the typical residential collector roadway is required to have two 14’ travel lanes with 4’ unpaved 

shoulders.  The Project proposed roadway section consists of two 12’ travel lanes, 4’ paved shoulders, and 

an additional 4’ unpaved shoulder (to increase safety by providing adequate clear zone per design guidelines). 

Figure 5-1 Roadway Typical 2-Lane Cross-Section 

 

5.3 Design Parameters 

The design parameters used for the Project are consistent with the 2012 Edition of the ADOT Roadway 

Design Guidelines (RDG) with supplemental data taken from the AASHTO 2011 Green Book and the 2009 

MUTCD (current revisions).  Figure 5-1 shows the roadway design criteria zones that were developed by LE 

and YC staff during the preliminary design process.  Tables 5-1 and 5-2 contain the roadway design criteria 

utilized for the two design criteria zones.  Due to the density of existing residential properties on the eastern 

portion of the Project (Zone A) and need for direct access to the roadway, the design speeds utilized were 

reduced vs. originally proposed in the YC PCER study.  The western Zone A portion has a reduced design 

speed due to the proximity of the Talking Rock subdivision, the WVR intersection, and to be able to more 

closely match the existing Nancy Drive roadway alignment and YC ROW. 

Figure 5-2 Roadway Design Criteria Zones 

 
 

Table 5-1 Roadway Zone A Design Criteria 

Category Value 

Roadway Classification Collector with Driveway Access 

Maximum Grade 7% 

Maximum Superelevation Rate 8% 

Minimum Right-of-Way Width 100’ 

Design Speed 40 mph 

Anticipated Posted Speed Limit 30 – 35 mph 

Minimum Horizontal Centerline Radius 550’* 

Design Cross-Section 2-lanes (Figure 5-2) 

Ultimate Cross-Section (Used for Right-of-Way Width) 4-lanes 

*300’ and 30mph design speed at intersection with WVR 

Table 5-2 Roadway Zone B Design Criteria 

Category Value 

Roadway Classification Collector with Limited Access 

Maximum Grade 7% 

Maximum Superelevation Rate 6% 

Minimum Right-of-Way Width 100’ 

Design Speed 50 mph 

Anticipated Posted Speed Limit 40 - 45 mph 

Minimum Horizontal Centerline Radius 1,500’ 

Design Cross-Section 2-lanes (Figure 5-2) 

Ultimate Cross-Section (Used for Right-of-Way Width) 4-lanes 
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SECTION 6. Drainage Analysis and Design 

6.1 Project Location and Description 

The Northern Connector Improvement Project (Project) is a preliminary roadway design project within Yavapai 

County (YC) between Williamson Valley Road at Nancy Drive and Reed Road in the Town of Chino Valley 

(CV) at Center Street.  The total roadway is approximately 4.8 miles, and roughly half is along ASLD property.  

A drainage analysis and preliminary design has been completed for the Project corridor.  Refer to Figure 6-1 

for the Project location map. 

Figure 6-1 Northern Connector Improvement Project Location Map 

 

6.2 Existing Drainage Structures 

The existing roadway is a combination of rural paved (west and east ends) and unimproved dirt (connecting 

the pavement) sections.  However, the existing roadway does not match the proposed alignment for much of 

the western portion.  There are several areas of the proposed alignment that are largely undeveloped, and 

therefore have no existing drainage structures.  The only existing improved drainage structure is a low water 

crossing at the Chino Valley Stream flowpath.  The concrete crossing has several small CMPs underneath to 

convey nuisance flow.  Any significant storm event will overtop the crossing and render the roadway 

impassable.  Further, the existing sedimentation and vegetation have significantly decreased the conveyance 

efficiency.  Photos of the existing structure can be found in Figure 6-2. 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-2 Chino Valley Stream Existing Low Water Crossing 
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6.3 Existing Drainage Study and Floodplain Information 

The drainage for much of the Project area is covered by the West Chino Valley Area Drainage Master Study 

(ADMS), which was completed for the YCFCD by Project Engineering Consultants, Ltd. in July 2002.  This 

study delineates the contributing basins between Williamson Valley Road and Reed Road.  Although it covers 

the majority of the Project area, flows are not utilized from the ADMS.  The rainfall data, software used, and 

some of the methodologies for rainfall loss, hydrograph transform, and basin routing are outdated and do not 

meet current requirements. 

There are three (3) FEMA-effective detailed studies through the Project area.  Chino Valley Stream, Chino 

Valley Stream East, and Chino Valley Stream (Tributary) flow from south to north in the eastern portion of the 

proposed Northern Connector.  The detailed information (floodplain and floodway limits, flows, BFEs, etc.) 

are presented in the LOMR Case No. 10-09-3939P, effective date 12/21/2010.  No basins are delineated for 

these three (3) watercourses, as discharges have been calculated and approved by FEMA.  See Table 6-1 

for the relevant information on the effective FEMA studies.  See Figures 6-4 and 6-5 for the relevant FEMA 

LOMR FIRMs and floodplain/floodway locations, respectively.  See Appendix A for the full LOMR. 

Table 6-1 Effective FEMA Studies 

Reach Name 
Relevant 

Cross-Sections 

Flow at 

Crossing (cfs) 

Chino Valley Stream (Tributary) N and O 3,273 

Chino Valley Stream Z and AA 8,102 

Chino Valley Stream East G and H 5,248 

 

6.4 Hydrology Modeling 

The hydrology for the Project has been modeled with the Rational Method, as presented in the ADOT 

hydrology manual, January 2014.  Basins are delineated and are shown in Figure 6-6.  For the Northern 

Connector Improvement Project, the 2, 10, 25, and 100-year events are calculated.  The rainfall inputs are 

obtained directly from the NOAA Atlas 14 Precipitation Data.  See Figures 6-7 and 6-8 for rainfall depth and 

intensity data, respectively. 

The topography for the basin delineations is the 2010 Williamson Valley flight by Vertical Mapping, and it was 

obtained from the Yavapai County GIS Department.  The 2’ contours are to an accuracy of ±1’ per national 

standards.  For the larger basins, 5’ topography is obtained from the Topo Depot software. 

The soils data utilized for hydrology is taken from the site-specific soils report generated for the basins 

contributing to the Project area.  The USDA NRCS Custom Soils Resource Report is for Western Yavapai 

County.  The soil types for the drainage basins generally contain Abra-Balon, Arp-Lynx, Lonti-Wineg, Moano, 

and Venezia-Thunderbird soils, which have a range of characterizations.  The hydrologic soil groups (HSGs) 

can be classified as A, B, and D.  See Appendix B for the USDA NRCS custom soil resource report and Figure 

6-6 for soil types. 

In determining the runoff coefficients, Figure 2-3 from the ADOT manual was used.  A 10% cover is assumed 

based on aerial imagery and site visits.  The relevant curves (A&B-10% and D-10%) were used for the 

appropriate soil types.  This chart is shown in Figure 6-9.  The variation of HSGs throughout the basins is 

accounted for by determining a composite C coefficient.  The Rational Method basin data and composite C 

coefficient calculations can be found in Figure 6-10. 

A 10-minute minimum time of concentration is utilized, as presented in the ADOT hydrology manual.  Time of 

concentration calculations are shown in Figures 6-11 and 6-12.  Runoff summary calculations are shown in 

Figure 6-13. 

6.5 Hydraulics and Proposed Structures 

The intent of the drainage design for Northern Connector is to maintain the flow in existing and historical 

drainageways.  Drainage structures are sized to convey the 100-year storm through the three (3) FEMA 

crossings without negatively affecting upstream or downstream properties.  Per the YCDDM, Section 11.4.3, 

the other crossings must convey, at a minimum, the 25-year storm with maximum 12” of roadway overtopping 

in sags.  If only the 25-year event is conveyed, the additional 100-year runoff would have been detained on 

the south side of the roadway.  Since the majority of the crossings will back up drainage in Arizona State Land 

Department (ASLD) property, all structures are sized for the 100-year flows.  Although adding minimal cost 

(sizing for the 100-year instead of the 25-year), it will greatly reduce the acreage of ASLD land impacted, 

which will reduce the ROW acquisition and overall cost required for the Project. 

Proposed drainage structures are sized using CulvertMaster.  The FEMA crossings are box culverts, and all 

the other crossings are circular HDPE culverts.  Because the Chino Valley Stream East is very flat along the 

flowpath and wide along the roadway, the crossing cannot be filled, as upstream properties would be 

negatively impacted.  The final design of this crossing will need to be a ford crossing (with a variance of the 

YCDDM criteria) or a bridge.  All other alternatives (and corridors, including crossing at Road 2 South) were 

evaluated regarding this watercourse, and the flows and topography do not make it feasible to either create 

backwater upstream or concentrate flow downstream of a raised roadway crossing.  Photos of the existing 

ford crossing can be found in Figure 6-3. 

Figure 6-3 Chino Valley Stream East Existing Ford Crossing 
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Throughout the corridor, there are a few proposed culverts in potential low areas of ponding.  During final 

roadway design, these nuisance culverts can either be designed or eliminated, depending on final grading.  

See Table 6-2 for a culvert summary and Appendix C for the CulvertMaster worksheets. 

Table 6-2 Proposed Culverts Summary 

Basin 
100-Year Flow 

at Outlet (cfs) 
Number of Barrels Shape Size 

1 
234.55 

(Includes Basin 2) 
3 Circular 48” 

2 134.96 3 Circular 36” 

3 72.31 2 Circular 36” 

4 51.83 Used to Size Roadside Channel 

5 309.97 3 Circular 48” 

6 24.80 1 Circular 24” 

7 27.94 1 Circular 24” 

8 119.16 3 Circular 30” 

9 3,273 12 Box 10’ x 5’ 

10 224.86 3 Circular 42” 

11 66.48 2 Circular 30” 

12 8,102 12 Box 10’ x 8’ 

13 5,248 Ford Crossing or Bridge 

 

The roadway crossings at the FEMA-detailed studies will require a CLOMR to be completed, submitted to, 

and approved by FEMA during final design stages.  After construction, a LOMR based on as-builts will need 

to be completed and submitted to FEMA for approval.  These submittals will have to include the duplicate 

effective, corrected effective, pre-project, and post-project hydraulic models, as required by FEMA in the 

CLOMR-LOMR MT-2 process.  Since the effective hydraulic models contain several profiles (multiple-

frequency events and floodway), the pre-project and post-project models will be required to follow suit.  The 

CLOMR submittal will also require Endangered Species Act (ESA) compliance documentation from the U.S. 

Fish and Wildlife Service. 

6.6 References 

Arizona Department of Transportation, Highway Drainage Design Manual, Volume 2, Hydrology, Second 

Edition, January 2014. 

FEMA Flood Insurance Study, LOMR Case No. 10-09-3939P, Yavapai County, December 21, 2010. 

West Chino Valley Area Drainage Master Study, Project Engineering Consultants, Ltd., July 2002. 

Williamson Valley topography, Yavapai County GIS, Vertical Mapping, 2010. 

Yavapai County Drainage Design Manual, Yavapai County, July 1, 2015. 

6.7 Software Used 

Bentley CulvertMaster v3.3, 2009. 
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Figure 6-4 Effective FEMA LOMR Relevant Maps 
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Figure 6-5 Effective FEMA Floodplains and Floodways 
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Figure 6-6 Soil Types and Drainage Basins 
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Figure 6-7 NOAA Atlas 14 Rainfall Depth Table 

 

Figure 6-8 NOAA Atlas 14 Rainfall Intensity Table 
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Figure 6-9 Runoff “C” Coefficient Chart 
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Figure 6-10 Composite Runoff “C” Coefficient Calculations and Basin Data 
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Figure 6-11 Time of Concentration Calculations (1 of 2) 
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Figure 6-12 Time of Concentration Calculations (2 of 2) 
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Figure 6-13 Runoff Summary Calculations 
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SECTION 7. Traffic Study 

7.1 Introduction 

Lee Engineering (Lee) was contracted as a sub-consultant to conduct traffic and safety analysis for the 

proposed Project and surrounding major roadways.  Lee Engineering worked with both YC and LE staff to 

establish land use and roadway connectivity assumptions based on the best information available at the time 

of this study.  The Lee Engineering Northern Connector Traffic Projections and Safety Analysis is included in 

Appendix D, and Sections 7.2 and 7.3 summarize the analysis and safety components of the study. 

7.2 Traffic Analysis 

Lee coordinated with CYMPO and the multimodal planning division of ADOT to review and revise (as needed) 

the model that was used in preparing the 2040 regional transportation plan (RTP). The Lee team provided 

the following traffic analysis components: 

o Reduced the size of the Traffic Analysis Zones (TAZs), as needed, that are in the Northern 

Connector study area in order to obtain reasonable planning year traffic projections to the 

roadway network. 

o Edited the network file by re-assigning the connector/traffic loading points as needed.  There 

needed to be an adequate roadway network in the study area (including TAZ centroid 

connectors) to reasonably load the study area network in a realistic manner. 

o Prepared the model network file for the preferred alignment as agreed by the stakeholders for 

model runs. 

o Revisited the assumptions that were made in predicting the 2040 socio-economic (SE) data 

projection while preparing the RTP.  Predicted 2040 SE data based on updated census and/or 

American Community Survey (ACS) information (e.g. 2010 and 2015).  Coordinated with 

stakeholders (Yavapai County, CYMPO, and ADOT) and finalized the assumptions needed to 

predict reasonable 2040 SE data. 

o Coordinated with stakeholders to include recent development in the study area and any planned 

future developments in the area.  Verified the land use information contained in the CYMPO 

model (residential, commercial, or mixed), and update employment information for the model 

run. 

o Prepared the updated model’s input files and assisted CYMPO and ADOT in running the model 

for the preferred alignment. 

o Reviewed the model outputs and made any revision needed to correct illogical trip generation, 

distribution and assignment.  Assisted CYMPO/ADOT in re-running the model with revisions. 

o Obtained the final projected modeled volumes on the study corridor, and performed capacity 

analysis to determine required number of lanes, level of service, etc. 

o Provided a report with the assumptions made, analysis done, and findings. 

7.3 Safety Analysis 

Lee Engineering coordinated with LE and YC to implement the recently developed predictive models/concepts 

as contained in AASHTO Highway Safety Manual to evaluate anticipated safety performance of different 

design features.  Lee utilized the FHWA Interactive Highway Safety Design Model (IHSDM) Software to 

perform this analysis.  According to FHWA: 

“IHSDM is a decision-support tool, which provides estimates of a highway design's expected safety and 

operational performance and checks existing or proposed highway designs against relevant design policy 

values.  Results of the IHSDM support decision making in the highway design process.  Intended users 

include highway project managers, designers, and traffic and safety reviewers in State and local highway 

agencies and in engineering consulting firms.”  The items that the Lee team performed are as follows: 

o Extracted the modeled predicted traffic volume and Level of Service information for the Northern 

Connector study corridor. 

o Incorporated land use type information (residential, commercial, or mixed) and proposed 

corridor’s geometric characteristics such as roadside fixed objects (i.e. clear zones), lane width, 

median width (where appropriate), shoulder width, lighting, intersection geometric and 

operational elements, anticipated number of driveways, presence of on-street parking, 

anticipated speed enforcement, etc. 

o Provided a summary of benefits for different combinations of characteristics to Lyon Engineering. 

o Provided a brief report containing assumptions made, analysis done, and findings to Lyon 

Engineering. 

7.4 Safety Analysis Recommendations 

The Lee Engineering Northern Connector Traffic Projections and Safety Analysis located in Appendix D 

recommended that the following safety design aspects be considered during subsequent design stages: 

o As part of project development, a left-turn lane should be considered on southbound Williamson 

Valley Road approaching the new Northern Connector alignment.  The left-turning volume is not 

currently known, but it is probable that the intersection will warrant a left-turn lane due to the 

speed and volume on Williamson Valley Road and the increase in turning traffic at this 

intersection after the Northern Connector is constructed.  (It is possible that other traffic control 

measures at this intersection, such as a roundabout, may also be appropriate.)  If a turn lane is 

constructed in just one direction on Williamson Valley Road, the through lanes should be tapered 

appropriately through the intersection to avoid an abrupt transition. 

o Left-turn lanes are recommended on the Northern Connector in both directions approaching the 

Yuma Road intersection.  IHSDM showed a significant safety benefit of left-turn lanes due to the 

intersection’s geometric characteristics and expected traffic volume.  In the base case, Yuma 

Road is expected to experience the most crashes of any intersection on the corridor (about four 

crashes per year), so this intersection stands to benefit most from the addition of dedicated 

space for left-turning vehicles.  However, left-turn lanes should also be considered at other 

intersections with more than a trivial amount of traffic because of the safety benefits. 
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o While centerline rumble strips offer crash reduction potential, the characteristics of the Northern 

Connector are not ideally suited to their use.  The roadway has a modest length of less than 5 

miles and posted speeds are assumed to range from 35 to 45 mph, less than typical rural 

highways.  Most importantly, the roadway passes through an area with residential development 

and where considerable additional development is likely in the future.  ADOT’s Traffic Guidelines 

and Processes No. 480 recommends against using rumble strips within 2000 feet of a residential 

structure.  While Yavapai County is not required to comply with this ADOT guideline on the 

Northern Connector, compliance is advisable because noise complaints can occur when 

longitudinal rumble strips are installed too close to homes.  The entire length of the Northern 

Connector is within 2000 feet of an existing residence, and it is likely that residential 

development will increase in the future.  As such, centerline rumble strips are not currently 

recommended.  However, it is recommended that rumble strips be considered as a future 

countermeasure if crash characteristics so warrant, particularly if a design can be developed that 

is less noise intensive. 

o Shoulder rumble strips are also not recommended because of the residential nature of the 

corridor.  ADOT TGP No. 480 also recommends against the use of shoulder rumble strips on 

paved shoulders less than 5 feet wide because of their impacts on bicycle traffic.  Consequently, 

shoulder rumble strips are not recommended on the Northern Connector. 

7.5 Previous Planning and Analysis 

Previous planning and analysis documents that reference the Project and need for the Northern Connector 

were utilized as a guide during the preliminary design process.  Figures 7-1 and 7-2 contain relevant excerpts 

from the CYMPO 2015 update.  Below is a timeline of previous analysis and planning efforts that pertain to 

the Project. 

• 2006 - CYMPO identified the need for an additional east-west corridor north of Outer Loop Road 

• 2011 – CYMPO Regional Transportation Plan referenced Project corridor need 

• 2013 – YC PCER Report and BOS approval of preferred alignment 

• 2015 – CYMPO Regional Transportation Plan Update identified YC PCER Project corridor 
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Figure 7-1 CYMPO 2015 Report Table 10 – 2040 Recommended Networks 

 

 
 

 

 

 

 

 

 

 

 

 

 

Source:  CYMPO Regional Transportation Plan Update 2040, April 2015, AECOM 

Figure 7-2 CYMPO 2015 Report Figure 37 – 2040 Regional Network 

 
Source:  CYMPO Regional Transportation Plan Update 2040, April 2015, AECOM 
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SECTION 8. Waters of the United States Preliminary Delineation 

8.1 Project Description 

In the interest of creating a viable preliminary roadway corridor plan for the Yavapai County (YC) Project 

alignment shown in Figure 8-1, Lyon Engineering (LE) has prepared a Preliminary Jurisdictional 

Determination (PJD) assessment that identifies the ordinary high-water mark (OHWM) associated with visible 

watercourses potentially impacted by the ROW limits for approximately 4.8 miles of the Northern Connector 

roadway (Alignment 1B).  LE staff completed a field walk of the entire alignment and investigated 

approximately one-mile of drainageways and adjoining tributaries within and adjacent to the anticipated ROW 

limits.  Since future permitting of roadway infrastructure may be affected by the extent of the Waters of the 

United States (WoUS) throughout Project alignment, both LE and YC understand the importance of avoidance 

and minimized proposed disturbance to potential WoUS where practical. 

The Project is within the jurisdiction of both the YC and the Arizona State Land Department.  The total 

anticipated length of improvements along the Project corridor is approximately 4.8 miles, beginning at the 

existing WVR and Nancy Drive intersection and terminating at the intersection of Center Street and Reed 

Road at the western boundary of Chino Valley.  Included in the Project design are preliminary roadway and 

drainage plans for approximately 4.8 miles of the future Northern Connector Roadway.  The watercourses 

investigated are within the “Jerome Canyon - 1979” and “Chino Valley South - 1973” USGS quad maps.  

Figures 8-2 and 8-3 contains excerpts from the USGS quad maps of the Project and surrounding area. Figure 

6-4 contains the FEMA FIRM Maps that show significant watercourses that impact the Project corridor.  As 

shown in Figures 6-4 and 6-5, three drainages that impact the Project alignment are designated Zone AE that 

have FEMA 100-year floodplain and floodway limits. 

8.2 Purpose 

To ensure future compliance with Section 404 of the Clean Water Act, a preliminary jurisdictional 

determination analysis of the Project area was completed per the requirements of Nationwide Permit Number 

14 (Linear Transportation Projects) and the U.S. Army Corps of Engineers (USACE) Los Angeles District 

Regulatory Division/Arizona branch to identify the lateral limits of non-wetland waters.  Ground surveys to 

identify potential waters of the U.S. (WoUS) in the Project area were completed on September 29, 2017 by 

Kevin Horton, P.E., CFM with LE.  Figures 8-9 through 8-13 contain ground level photos taken by LE staff 

during the field investigation.  The aerial photograph used during the ground survey was obtained from Cooper 

Aerial Mapping and was obtained on August 17, 2017.  Figures 8-4 through 8-8 contain a reduction of the full 

size PJD workmaps (11” x 17” formatted) prepared per current USACE mapping standards. 

8.3 Potential Waters of the U.S. 

LE utilized field investigations and high-resolution aerial photography to delineate the lateral limits of the 

potential waters of the U.S. (WoUS).  The aerial photography (1.4” pixel resolution) and 1’ interval was used 

to verify the delineation of all potential drainageways within the Project boundary that were documented during 

the field investigation.  The ordinary high-water mark (OHWM) delineation for all drainageways was 

determined utilizing the guidelines presented in “A Field Guide to the Identification of the Ordinary High Water 

Mark (OHWM) in the Arid West Region of the Western United States” (August 2008) and “Updated Datasheet 

for the Identification of the Ordinary High Water Mark (OHWM) in the Arid West Region of the Western United 

States” (July 2010).  Both guidelines utilized for the delineation are USACE publications.  Typical OHWM 

identifiers looked for during field investigations include (but are not limited to): destruction or lack of upland 

vegetation, changes in soil characteristics, waterline or shelving/cut banks, water stains, exposed roots, 

sediment deposits, and the presence of litter or debris.  Table 8-2 contains a summary of the OHWM indicators 

identified during the field investigation. 

All drainageways located within the Project boundary are classified as ephemeral waterways, and no stream 

gauge data is available.  The Chino Valley Stream (Tributary), Chino Valley Stream, and Chino Valley Stream 

East are all drainages within the Project area that are defined as FEMA 100-year floodplains that flow from 

south to north, across existing Center Street, and continue northward, eventually flowing into the headwaters 

of the Verde River about 10 miles north of the site. 

Most of the significant unnamed ephemeral drainageways in the Project area exhibit some (not all) OHWM 

identifiers and are classified as potential WoUS in this PJD study due to ensure compliance with CWA Section 

404 requirements.  Both the Chino Valley Stream (Tributary) (Wash H) and Chino Valley Stream (Wash K) 

are wide and flat drainageways that have limited WoUS identifiers observed during the field investigation.  

The aerial imagery reflects vegetation differences between the channel bottom and upland areas that were 

utilized in delineating the WoUS limits.  The Chino Valley Stream East was thoroughly investigated for WoUS 

indicators, with minimal OHWM indicators observed in field within and adjacent to the Project limits (see 

Figure 8-14).  Due to the lack of any visible signs of drainage conveyance infrastructure (culverts) beneath 

Center street, recent flow, and a lack of WoUS indicators, this area was not delineated in the PJD workmap 

exhibits. 

8.4 Potential Waters of the U.S. Impact 

The disturbance to potential WoUS associated with this improvement Project will be due to the installation of 

roadway and drainage infrastructure for the purposes of the proposed 2-lane roadway and resulting cut and 

fill slopes.  Figures 8-4 through 8-8 show the preliminary roadway cut and fill limits that bound the areas of 

potential WoUS impact based on 15% design planset.  Table 8-1 summarizes the approximate impact of the 

proposed improvements on each wash classified as a potential WoUS in this study.  Per Nationwide Permits 

(NWP) 14 (Appendix E), no notification to the USACE is required for disturbance resulting in the loss of less 

than or equal to 0.10 acres for each individual crossing.  Per NWP 14 (Arizona 2017), “For linear transportation 

projects crossing a single waterbody more than one time at separate and distant locations, or multiple 

waterbodies at separate and distant locations, each crossing is considered a single and complete project for 

purposes of NWP authorization. Linear transportation projects must comply with 33 CFR 330.6(d).” 

Project disturbance that results in loss of potential WoUS in excess of 0.10 acres but less than or equal to 

0.50-acres requires notification to the USACE under the conditions of NWP 14.  Loss of greater than 0.50 

acres at a single drainage crossing triggers Individual Permitting per CWA Section 404, which is a time-

consuming and expensive process that should be avoided if feasible.  Individual permitting is not anticipated 

to be required for this Project. 

Due to the scope and size of the roadway infrastructure proposed in the 15% planset, it should be the goal of 

future YC staff and the design team for non-notification per the conditions of NWP 14.  If future design efforts 

or changes in CWA or USACE rules result in USACE notification to be required, documentation will be 

required by the USACE that demonstrates avoidance and minimization of impact to potential WoUS was 

attempted to the best extent practical.  USACE notification and NWP 14 compliance (if approved by the 

USACE) may require in-lieu mitigation fees paid for all potential WoUS disturbed in excess of 0.10 acres.  

According to State Land Right-of-Way department staff, recent projects on ASLD Land have been required 

to pay in-lieu fees up to $30,000 per acre of disturbance. 
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Table 8-1 Potential WoUS Anticipated Impact Summary 

Alternative Option 
Anticipated 

Impact (acres) 

USACE Notification 

Required (NWP 14) 

Estimated In-Lieu 

Fee 

Wash A 0.030 No $0 

Wash B 0.030 No $0 

Wash C & D 0.085 No $0 

Wash E 0.019 No $0 

Wash F 0.002 No $0 

Wash G No Impact No $0 

Wash H – West X-ing 0.058 No $0 

Wash H – East X-ing 0.051 No $0 

Wash I 0.033 No $0 

Wash J 0.042 No $0 

Wash K 0.091 No $0 

 

8.5 Investigation for Potential Wetlands 

All drainageways through the Project boundary were investigated for potential wetlands by searching for the 

presence of obligate and facultative wetland species.  The field investigation also included the digging of small 

test holes at several locations to determine if any hydric soils were present on-site.  The U.S. Fish and Wildlife 

Service (USFWS) National Wetlands Inventory and USGS Topographic maps were also investigated to 

determine if any wetlands were previously identified within the Project boundary.  The field investigation, 

USFWS inventory, and USGS maps revealed no evidence of wetlands or wetland indicators in the Project 

area.  The presence of well-draining soils and positive outfall in the drainageways results in little to no 

accumulation of surface or sub-surface waters for sustained periods. 

8.6 Recommendation 

Due to the anticipated impact to potential WoUS within the Project boundary, non-notification per the 

conditions of NWP 14 appears to be feasible for the proposed 15% planset improvements presented in this 

study.  USACE notification per NWP 14 is not anticipated to be necessary, and individual permitting is highly 

unlikely unless future design efforts substantially modify the proposed scope of improvements and/or 

alignment.  It is recommended that YC keep this study, field photos, and PJD workmaps on file, and final 

planning and design efforts be cognizant of the fact that Corps of Engineer’s notification and permitting should 

be avoidable.  The individual permitting process can take up to a year to complete and will need to 

demonstrate an effort to avoid and minimize disturbance to potential WoUS, so large (greater than 0.50 acre) 

disturbances to potential WoUS at a single crossing location should be avoided if feasible.  Below is a 

summary of what future CWA Section 404 compliance efforts should entail at the final design stages: 

▪ Avoidance and minimization of impact to potential WoUS (as practical) 

▪ Review current EPA and USACE Section 404 permits and requirements at the time of future design 

work (regulations, rules, and interpretations of rules change over time) 

▪ Review final potential WoUS disturbance areas vs. thresholds for non-notification, notification and 

NWP 14 compliance, and individual permitting 

▪ USACE notification and PJD submittal (not anticipated to be required) if notification thresholds are 

exceeded in the final design planset 

▪ In-lieu mitigation fee and coordination (not anticipated to be required) 
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Figure 8-1 PJD Location Map 
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Figure 8-2 U.S.G.S. Quad Map (Chino Valley South) 

 
 
[Map Source – USGS 15’ Chino Valley South Quadrangle 1973 

 

Figure 8-3 U.S.G.S. Quad Map (Jerome Canyon) 

 
 
[Map Source – USGS Jerome Canyon 15’ Quadrangle 1979
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Table 8-2 PJD Physical Characteristics Table 

 
 

Table 8-3 Potential WoUS Data Table 

 
 

  



 

   

LYON ENGINEERING  YAVAPAI COUNTY NORTHERN CONNECTOR 
DESIGN CONCEPT REPORT  54 CIP # 16-19419 
LYON PROJECT: 875-05  YAVAPAI COUNTY 

Figure 8-4 PJD Exhibit Sheet 1 of 5 
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Figure 8-5 PJD Exhibit Sheet 2 of 5 
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Figure 8-6 PJD Exhibit Sheet 3 of 5 
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Figure 8-7 PJD Exhibit Sheet 4 of 5 
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Figure 8-8 PJD Exhibit Sheet 5 of 5 

 



 

   

LYON ENGINEERING  YAVAPAI COUNTY NORTHERN CONNECTOR 
DESIGN CONCEPT REPORT  59 CIP # 16-19419 
LYON PROJECT: 875-05  YAVAPAI COUNTY 

Figure 8-9 PJD Ground Photos A-1 – A-6 
Photo A-1 – Looking east downstream along Unnamed Wash A. Photo A-2 – Looking east downstream along Unnamed Wash A. Photo A-3 – Looking east downstream along Unnamed Wash A. 

Photo A-4 – Looking west upstream along Unnamed Wash A (right) and two-track 
unnamed ranch road (left). 

Photo A-5 – Looking east downstream along Unnamed Wash A.  Photo A-6 – Looking west upstream along Unnamed Wash A (left) and two-track 
unnamed ranch road (right). 
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Figure 8-10 PJD Ground Photos A-7 – C-2 
Photo A-7 – Looking southeast downstream along Unnamed Wash A. Photo B-1 – Looking northwest upstream along Unnamed Wash B (right) and two-

track unnamed ranch road (left). 
Photo B-2 – Looking north upstream along Unnamed Wash B. 

Photo B-3 – Looking north upstream along Unnamed Wash B.  A drainage culvert 
beneath Brenda Trail is visible in the background. 

Photo C-1 – Looking east downstream along Unnamed Wash C (left) and D 
(right).  These drainages are erosional features on a steep hillside that deposit 
sediment in the valley below.  OHWM identifiers are minimal in the valley floor. 

 Photo C-2 – Looking east downstream along Unnamed Wash C (left) and D 
(right).  The flat valley floor below can be seen in the background.  The drainages 

become shallow, braided, poorly defined watercourses in the valley floor. 
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Figure 8-11 PJD Ground Photos C-3 – F-2 
Photo C-3 – Looking east downstream along Unnamed Wash C.  Connectivity 
with downstream drainageways is intermittent and poorly defined in this area.  

Photo C-4 – Looking northeast downstream along Unnamed Wash C (left) and E 
(right).  OHWM indicators are difficult to identify in this area, however, the USGS 

map on Figure 8-3 shows a streamline downstream of this location. 

Photo D-1 – Looking east downstream along Unnamed Wash D.  Wash D is more 
of an erosional feature than a defined watercourse, however OHWM limits are 

defined for the purpose of this study. 

Photo D-2 – Looking east downstream along Unnamed Wash D. is more of an 
erosional feature than a defined watercourse, however OHWM limits are defined 

for the purpose of this study  

Photo F-1 – Looking east downstream along Unnamed Wash F.  Photo F-2 – Looking east downstream along Unnamed Wash F.  A dirt driveway 
is visible on the left of the photo.  In the background of the photo is a broad, 

shallow area where Washes C, E, and F converge. 
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Figure 8-12 PJD Ground Photos H-1 – I-3 
Photo H-1 – Looking northeast downstream along Wash H (Chino Valley Stream 
Tributary).  OHWM indicators are clearly defined for this significant watercourse 

Photo H-2 – Looking northeast downstream along Wash H (Chino Valley Stream 
Tributary). 

Photo H-3 – Looking east downstream along Wash H (Chino Valley Stream 
Tributary). 

Photo I-1 – Looking northeast downstream along Unnamed Wash I.   Photo I-2 – Looking northeast downstream along Unnamed Wash I.  Photo I-3 – Looking northeast downstream along Unnamed Wash I. 
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Figure 8-13 PJD Ground Photos J-1 – K-4 
Photo J-1 – Looking north downstream along Unnamed Wash J. Photo J-2 – Looking north downstream along Unnamed Wash J. Photo K-1 – Looking south upstream along Unnamed Wash K (Chino Valley 

Stream). 

Photo K-2 – Looking north downstream along Wash K (Chino Valley Stream).  
This is a significant watercourse with a substantial 100-year peak flow rate. 

Photo K-3 – Looking north downstream along Wash K (Chino Valley Stream).  Photo K-4 – Looking north downstream along Wash K (Chino Valley Stream). 
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Figure 8-14 Chino Valley Stream East Ground Photos 
Looking south upstream at the low-point on the north Side of Center Street along 

Chino Valley Stream East. 
Looking north downstream at the low-point on the north Side of Center Street 

along Chino Valley Stream East.  A manmade swale to facilitate nuisance 
drainage northward away from the roadway is visible. 

Looking north downstream along Chino Valley Stream East.   A manmade swale 
to facilitate nuisance drainage northward away from the roadway is visible. 

 

Looking south upstream at the low-point on the north Side of Center Street along Chino Valley Stream East.  Residential homes, yards, vehicles, and material storage lies within the FEMA designated floodplain.  No WoUS indicators are present. 
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SECTION 9. Preliminary Pavement Structural Section 

9.1 Introduction 

Geotechnical investigation and reporting was included in LE’s project scope and it was the original intent of 

both YC and LE to conduct limited preliminary geotechnical investigations and borings to develop a proposed 

roadway structural section(s) for the Project.  It is understood by both YC and LE that the limited geotechnical 

investigation would need to be supplemented by extensive future investigations to determine a final pavement 

structure section(s) and accurately identify underlying rock layers as applicable.  Due to the lack of future 

project funding and uncertainty regarding the timing of future design efforts, both YC and LE decided to forego 

geotechnical investigations as a part of this preliminary design effort. 

9.2 Roadway Typical Cross-Sections 

The pavement structural section utilized in the preliminary design and cost estimate is consistent with the 

original YC PCER study conceptual pavement section. The final pavement section will be required to comply 

with YC Resolution 1036 design standards and will be evaluated and refined during future design efforts.  

Figure 9-1 contains the proposed roadway cross-section and preliminary pavement structural section.  The 

proposed section utilized for design consists of 4” asphaltic concrete (AC) and 8” aggregate base (AB).  A 

prepared subgrade section is anticipated to be incorporated in the final structural design. 

Figure 9-1 Proposed Roadway Section and Pavement Section 
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SECTION 10. Biological Assessment 

10.1 Biological Assessment 

Biozone, Inc. conducted field investigations within Arizona State Land along corridors for the two highest 

ranking alternatives (1B and 2B) to further assess the possible impact to potentially significant resources.  A 

400’-wide swath along the northern boundary of S26-T16N-R03W, a 300’-wide swath along the north 

boundary of S30-T16N-R02W, and a 300’-wide swath along the southern boundary of S20-T16N-R02W was 

investigated; see Figure 10-1.  Biozone’s assessment provides LE and YC an understanding of potential 

future mitigation efforts (if any) that may be required for each of the route options.  Biological fieldwork was 

conducted on 4/25/2017, and a corresponding Biological Assessment – Yavapai County Northern Connector 

was completed on 5/15/2017 (Appendix G).  The biological assessment concluded that neither Routes 1B or 

2B would directly impact threatened or endangered species or habitat.  However, LE recommends future 

design efforts be coordinated with Arizona Game and Fish Department (AZGFD) planning staff for input 

regarding wildlife corridors and potential design considerations that may help reduce negative impact(s) to 

local fauna and the surrounding biotic community.  United States Fish and Wildlife Service (USFWS) 

Endangered Species Act (ESA) compliance has also been completed and obtained, and it can also be found 

in Appendix G.  No threatened or endangered species or critical habitat was identified within the Project area 

by the USFWS.  Although the Project will not have an impact on threatened or endangered species habitat, 

consideration should still be given toward impacts to wildlife and wildlife corridors. 

 

Figure 10-1 Biological Assessment Area Map 
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SECTION 11. Archeological Assessment 

11.1 Archaeological (Cultural) Assessment 

Biozone staff also conducted multiple site visits and research between 4/11/17 and 5/5/17 to prepare A 

Cultural Resource Survey of the State Land Portion of the Northern Connector Corridor Study, Yavapai 

County, Arizona dated 5/12/17.  Due to the sensitive nature of the materials contained therein, a copy of the 

cultural survey is not included in this document so that the locations of potentially significant cultural sites are 

not revealed to the general public.  Per Biozone’s survey, it was determined that “…a systematic 

archaeological survey across the State Trust land portion of a prospective road improvement and extension 

Project revealed two prehistoric and one historic site.”  Furthermore, “…disturbance of either (prehistoric site) 

as part of this Project would require archaeological testing and/or data recovery work.” 

Although the exact location of potentially significant sites cannot be disclosed as a part of this study, a general 

statement can be made that the preferred Alignment 1B is located away from the two potentially significant 

prehistoric sites and that Alignment 2B would directly impact both sites.  It should be noted that “cultural 

significance” can only be determined by the State Historic Preservation Office (SHPO), and until submittal to 

and approval by SHPO, “cultural significance” can only be referred to as “potential”.  A copy of Biozone 

archaeological (cultural) resource study can be found in Appendix H, and sensitive excerpts have been 

censored and/or removed for this document. 

Figure 11-1 Cultural Assessment Area Map 
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SECTION 12. Public Relations and Stakeholder Coordination 

12.1 Introduction 

LE teamed with Beta Public Relations (BetaPr) for public relations (PR) and notifications for the Project.  It 

was the goal of both YC and LE to keep the Project stakeholders and general public informed during the 

conceptual design process.  Significant effort was given to inform the public and stakeholders about the 

Project and solicit input and feedback to help in the route selection process.  Direct mailers, newspaper 

advertisements, a website, a phone hotline, and public meetings were all utilized as a part of the four-month 

(January 2017 – April 2017) Project PR campaign, as described below. 

12.2 Public Notices 

Beginning in January 2017, BetaPr established a Project website (www.northernconnectorstudy.com) that 

provided a direct public link to the Yavapai County Public Works Public Notices web page that contained 

updated information about the Project.  A Project phone hotline (928-277-8010) and email address 

(info@northernconnectorstudy.com) were also established in January for public comments and questions.  A 

public meeting notification was mailed to all residents (235) within a 1000’ (Figure 12-1) buffer around the 

most preferred Project corridors (1B/2B) on 1/24/2017.  Notice regarding the first public meeting (2/7/2017) 

was provided in the mailer and a YC Press Release was included in the 2/1/2017 Chino Valley Review 

newspaper.  Meeting information was also published in the Prescott Daily Courier newspaper on 2/3 and 

2/5/2017.  In addition to the mailer distribution area shown in Figure 12-1, notices were mailed to the following: 

• Chino Valley School District 

• Chino Valley Town Council 

• Chino Valley Public Works Department 

• Williamson Valley Community Organization 

• Talking Rock Homeowners Association 

Figure 12-1 Notification Mailer Distribution Area 

 

12.3 Public Meetings 

Three public meetings were held during the Project comment period (January 2017 – April 2017).  Both YC 

and LE staff were present at all three meetings to provide informative materials and answer questions from 

the public.  Meeting dates and locations are listed below. 

• February 7, 2017 – Public Open House Meeting – Chino Valley Senior Center 

• February 14, 2017 – Chino Valley Town Council Meeting and Presentation 

• March 8, 2017 – Public Open House Meeting – Talking Rock Clubhouse 

12.4 Public Comment Period 

Public comments were collected, documented, reviewed, and evaluated by the Project team between 

February 2017 and April 2017 by the following methods: 

• Comment sheets at the public meetings 

• Direct mail to YC, LE, or BetaPr 

• Email to YC, LE, or BetaPr 

• Phone calls to the Project hotline 

A total of 162 comments were received during the comment period.  BetaPr prepared a comment summary 

spreadsheet on 4/26/2017 that is located in Appendix I.  Of the 162 comments, 59 were in support of the 

proposed Project and 47 of those 59 supporters were in in favor of the proposed alignment 1B.  Of the 162 

comments, 94 were in opposition to the Project in general (with no alignment preference) and the remaining 

nine comments were neutral or indifferent.  In addition to the public comments from YC residents, the Project 

received letters of support from the following: 

• Chino Valley Chamber of Commerce 

• Chino Valley Town Council 

• Chino Valley Unified School District 

• Yavapai Office of Emergency Management 

• Prescott Area Wildland Interface Commission 

• Central Arizona Fire and Medical Authority 

• Williamson Valley Community Organization 

• Patriot Disposal and Best Pick Disposal Companies 

 

A group called the “No Northern Connector Road Organization” provided YC staff with a petition containing 

1,463 signatures in opposition to the Project, claiming the “…road is unnecessary and is too much money for 

not enough benefit.”  The petition is 138 pages and is on file at the Yavapai County Public Works Department. 

12.5 Service Provider Coordination and Feedback 

LE and YC received feedback from area service providers via phone conversation and email correspondence.  

In general, service provider feedback was very positive due to the poor existing roadway conditions and 

limited connectivity in the Project area.  Both solid waste disposal and propane service providers informed LE 

staff that service is disrupted during rain and snow event that make the existing roadways temporarily 

impassible. 
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12.6 Emergency Response Agencies Coordination and Feedback 

As previously listed in Section 12.4, the Yavapai County Office of Emergency Management, Central Arizona 

Fire and Medical Authority, and the Prescott Area Wildland Urban Interface Commission all wrote letters in 

support of the Project.  The route was deemed necessary to reduce emergency response times and provide 

an additional maintained all-weather route for residents in the event of an emergency.  Some of the existing 

dirt roadways are impassable in wet weather conditions, and a reliable means of maintained access would 

benefit emergency operation of all three organizations. 

12.7 Arizona State Land Department Evaluation Committee 

Since over 60% of the Project will be required to traverse and impact State of Arizona Land, receiving Arizona 

State Land Department (ASLD) input and feedback on the different alignment options was critical.  On 

3/20/2017, LE provided ASLD staff with a copy of the maps, exhibits, and figures.  A draft version of the CAA 

was provided to present ASLD staff with the different alignments that were considered and evaluated.  ASLD 

staff presented the materials to the State Land Department Scoring Committed on 4/21/2017. 

ASLD staff notified LE staff by email on 4/21/2017 “…that the Scoring Committee discussed the proposed 

road alignments and their preference is Alignment 1B.”  According to ASLD “Evaluation Criteria”, potential 

projects “…must be in accordance with the Trust’s mandate to assure the highest and best use of the land, 

and act in the best interest of the Trust.”  ASLD “…takes into consideration: viability of the proposed use; 

extent of improvements necessary for the use; compatibility with surrounding uses; local land use; planning 

and zoning; access; hydrology; geology; archaeology; and environmental implications.” 
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SECTION 13. Project Permitting and Approval 

13.1 Introduction 

Based on the improvements shown in the 15% design plans for the preferred Project alignment, successful 

implementation of the future final design will require acceptance and approval from both private stakeholders 

and various public agencies.  A list of anticipated local, state, and federal review agencies is listed in Table 

13.1.  Due to the potential for changes in local, state, and federal regulations, this list should be reevaluated 

and updated prior to subsequent design stages. 

Table 13-1 Government Agency Review 

Review Agency Jurisdiction 
Relevant 

Regulation 

Arizona Department of Environmental Quality State AZPDES, A.A.C., and A.R.S. 

Arizona Department of Transportation State N/A 

Arizona Game and Fish Department  State N/A 

Arizona State Historic Preservation Office State NHPA Section 106 

Arizona State Land Department State A.R.S. and Lease Agreements 

Federal Emergency Management Agency Federal 44 C.F.R. 65 

Town of Chino Valley Local N/A 

U.S. Army Corps of Engineers Federal CWA Section 404 

U.S. Fish and Wildlife Service Federal N/A 

Yavapai County Local Resolution 1036 

 

Due to the potential for impact on private stakeholders, it is anticipated that YC will coordinate with various 

private stakeholders prior to and during final design efforts.  Below is a list of impacted private stakeholders 

that future coordination should be considered prior to the finalization of the preliminary designs proposed in 

this study. 

Table 13-2 Private Agency and Landowner Review 

Stakeholder 
Relevant 

Regulation 

Arizona Public Service Overhead and Underground Utility Lines 

CableOne Overhead and Underground Utility Lines 

CenturyLink Overhead and Underground Utility Lines 

Various Ranchers Grazing Leases 

Private Property Owners Private Property within Project Area 

 

The following sections describe future coordination anticipated as a part of the final design process.  Section 12 

of this report contains stakeholder notifications and correspondence completed as a part of this study.  Permitting 

for the preliminary designs presented in this study was not a part of the project scope, and will need to be 

addressed in the future by YC staff. 

13.2 Government Agency Review 

During subsequent design stages, the preliminary 15% design presented in this study may require review and 

approval from multiple regulatory agencies.  The following agencies are anticipated to be involved in the 

project permitting process based on the preliminary construction plans prepared to date.  Future planning and 

design efforts should verify that all local, state, and federal requirements are satisfied prior to construction. 

13.2.1 Arizona Department of Environmental Quality 

The Arizona Department of Environmental Quality (ADEQ) will be the review agency for all water and 

wastewater infrastructure per Arizona Administrative Code Title 18.  The preliminary 15% planset does not 

propose water distribution or wastewater collection infrastructure relocations or replacement and it is not 

anticipated that the Project will warrant review and approval by ADEQ.  However, the final design stage shall 

ensure that the proposed improvements do not impact existing (or future) wells or septic systems.  Relocated 

wells and/or septic systems will require both YC and ADEQ approval. 

ADEQ is also responsible for review and approval of all Stormwater Construction General Permit (CGP) 

activities as a part of the Arizona Pollutant Discharge Elimination System (AZPDES).  Prior to construction, 

YC and the contractor must complete a Stormwater Pollution Prevention Plan (SWPPP) and Notice of Intent 

to be submitted to ADEQ per the terms of the current CGP.  The current CPG became effective on May 29, 

2013, and expires on June 2, 2018.  The Project is not within ¼ mile of outstanding or impaired waters; 

however, future design efforts shall review the most current ADEQ and EPA listings. 

13.2.2 United States Fish and Wildlife Service 

As a part of the preliminary design process, the United States Fish and Wildlife Service (USFWS) was 

contacted regarding Endangered Species Act (ESA) compliance, and compliance documentation is located 

in Appendix G.  No threatened or endangered species or critical habitat was identified within the Project area 

by the USFWS.  Although the Project will not have an impact on threatened or endangered species habitat, 

consideration should still be given toward impacts to wildlife and wildlife corridors. 

13.2.3 Arizona Game and Fish Department 

Due to the impact to currently undeveloped rangeland by the Project, it is recommended that YC coordinate 

with the Arizona Game and Fish Department (AZGFD) during subsequent stages of design.  The proposed 

Project may have potential impacts to existing wildlife habitat and wildlife corridors.  Special design features 

may be recommended by the AZGFD to minimize disturbance and potential negative impact to wildlife in and 

around the Project area. 

13.2.4 Arizona State Historic Preservation Office 

Historic evaluation of the subject property to comply with Section 106 of the National Historic Preservation 

Act (NHPA) may be required during the permitting process for both the Arizona State Land Department and 

the U.S. Army Corps of Engineers.  It is anticipated that historic assessments completed by Biozone, Inc. 

(Appendix G) may need to be reviewed and approved by the Arizona State Historic Preservation Office 

(SHPO) and the Tribal Historic Preservation Office (THPO).  Due to the need for SHPO approval as a part of 
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the permitting process, it is recommended that subsequent stages of design make compliance and review a 

priority to avoid potential delays in the agency review process. 

13.2.5 Arizona State Land Department 

Per the requirements of the Arizona State Land Department (ASLD) and existing lease agreements within the 

Project area, the ASLD shall review and approve all proposed infrastructure improvement designs, drainage 

studies, and other state/federal permits prior to being submitted to another permitting agency (if other than 

the ASLD).  All ASLD permitting requirements (environmental, cultural, etc.) will apply to portions of the 

proposed Project within State Land. 

As a part of the preliminary design process, ASLD Right-of-Way (ROW) section staff reviewed and approved 

the CAA study and preferred alignment.  Future design efforts shall provide the U.S. Army Corps of Engineers 

(USACE) Preliminary Jurisdictional Determination (PJD) submittal to ASLD staff for review and concurrence 

before being reviewed and approved by USACE staff.  The ASLD will also need to review and approve all 

FEMA Conditional Letter of Map Revision (CLOMR) documentation that affects State of Arizona Land prior 

to FEMA submittal, review, and approval. 

Future planning, budgeting, and design efforts made by YC staff need to account for permitting time frames 

that should be expected for a project of this size within ASLD.  According to ASLD right-of-way staff, future 

planners and designers should expect an 18-month to two-year time frame to achieve final permitting. 

13.2.6 Federal Emergency Management Agency 

As described in Section 6 of this report, a Conditional Letter of Map Revision (CLOMR) for the proposed 

roadway crossings and impact to Federal Emergency Management Agency (FEMA) watercourses will be 

required.  Once the Project improvements are constructed in substantial conformance with the CLOMR, YC 

can submit as-builts and a Letter of Map Revision (LOMR) to FEMA for review and approval.  Once the LOMR 

is approved, FEMA will update the Flood Insurance Study (FIS) and Flood Insurance Rate Maps (FIRMs) for 

the subject area.  YC staff and future designers need to be aware that the ASLD will require review and 

concurrence with all CLOMR and LOMR submittal documentation prior to the submittal to FEMA. 

13.2.7 U.S. Army Corps of Engineers 

As described in Section 8 of this report, a Preliminary Jurisdictional Determination (PJD) was completed for 

the Project corridor and adjacent tributaries for the Project area.  The PJD identified potential Waters of the 

U.S. (WoUS) that may be subject to the requirements of Section 404 of the Clean Water Act (CWA).  Prior to 

construction, U.S. Army Corps of Engineers (USACE) Pre-Construction Notification under Nationwide Permit 

Number 14 (linear transportation projects) may be required depending on extent of proposed disturbance to 

potential WoUS.  Both the environmental and historic assessments of the Project boundary will be required 

to accompany a request for USACE permitting.  Due to the lack of funding for subsequent stages of design 

and construction, it may be several years until future design efforts commence.  The current administration is 

in the process of attempting to establish more clear Section 404 guidelines by issuing an Executive Order 

(February 28, 2017) for the EPA to review the Clean Water Rule and rescind or revise the rule.  Although the 

Executive Order has no current legal effect on defining Potential WoUS, potential changes to the definition of 

WoUS and delineation of potential WoUS in ephemeral upland drainageways may occur in the future.  For 

this reason, YC and LE staff decided not to submit PJD limits to the USACE for approval as a part of the 

Project, and future design efforts shall evaluate the CWA rules and regulations at the time of subsequent 

design and planning efforts. 

13.2.8 Yavapai County 

Yavapai County (YC) review and approval of all subsequent stages of roadway and drainage conveyance 

infrastructure design and associated utility relocations design will be required.  YC has reviewed and approved 

all preliminary plans prepared to date, but no construction permits or final approvals were a part of this study.  

YC right-of-way permits, grading/drainage, and other relevant permits will be required prior to construction.  
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SECTION 14. 15% Design Cost Estimate 

The 15% design cost estimate for improvements proposed in the 15% construction planset is located in Figure 

14-1.  The estimate shown is for the 15% preliminary plans only and will need be refined when future design is 

completed.  Depending on when construction commences, unit prices shown in Figure 14-1 may need to be 

updated based on cost of materials and adjusted for inflation as applicable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 14-1 15% Design Cost Estimate 
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SECTION 15. Project Summary 

This section of the report provides a summary of the Project analysis, design components, recommendations, 

and action items necessary to select a preferred Project corridor and prepare 15% preliminary design plans for 

the Northern Connector alignment.  Anticipated action items required to move forward with the final design are 

also summarized in this section. 

15.1 Analysis Tasks 

The preliminary analysis items listed below were completed by the design team to document and fully identify 

constraints and potential impacts (both tangible and intangible) to stakeholders and the environment due to 

the Project.  The analysis tasks allowed the team to make an educated decision when selecting the preferred 

alignment of the Project corridor that was deemed most beneficial to the public, stakeholders, and YC. 

1. Property boundary field survey 

2. Biological and cultural evaluation 

3. Potential Waters of the United States (WoUS) evaluation 

4. Detailed aerial imagery and topography 

5. Stormwater runoff and floodplain analysis 

6. Traffic analysis including CYMPO model update and recommendations 

7. Safety analysis 

8. Dry utility impact assessment 

9. Preliminary grading and cost estimates for the seven (7) Conceptual Alignment Analysis (CAA) 

corridor options 

10. CAA evaluation, State Land concurrence, and public participation process 

11. CAA preferred alternative decision matrix and selection process 

15.2 Preliminary Design Tasks 

The goal of the preliminary design effort was to quantify the scope of required infrastructure, future agency 

coordination, and approximate cost of Project implementation for future budgeting purposes.  The following 

tasks were completed as a part of this study: 

1. Preliminary drainage infrastructure design and sizing 

2. Preliminary 15% design planset 

3. Preliminary 15% cross-section planset 

4. Design concept report 

15.3 Action Items 

The following is a list of critical action items that will need to be completed during the final stage design 

stage(s) of the Project: 

1. Analysis of future roadway design standards, constraints, and requirements vs. those utilized in 

this study 

2. EPA Clean Water Act compliance and comparison of future rules/regulations vs. those in effect 

during this study and USACE permitting (as necessary) 

3. Evaluation of future vs. 2017 effective FEMA regulatory documents and potential impact on the 

Project, and FEMA CLOMR submittal 

4. ASLD right-of-way acquisition and plan review/approval 

5. Utility company potholing, conflict verification, relocations, review, and coordination 

6. Private property and ROW acquisition 

7. Final design and phasing of the Project based on the YC budget for construction 

8. Geotechnical fieldwork and report (stable slopes, pavement structural section, subsurface rock 

identification, etc.) 

9. Detailed drainage report and hydraulic structure design – special attention toward FEMA 

designated watercourses and no adverse impact to adjacent properties 

10. Final traffic analysis or traffic connectivity plan 

11. Preparation of final design plans, specifications, and special provisions 

15.4 Conclusion 

Future implementation of the Project will be based on availability of funding and its priority compared to other 

planned future roadway projects throughout Yavapai County.  Since funding for design and construction is 

not allocated or planned for at the time this report was prepared, subsequent design efforts may not occur for 

several years (if at all).  Future YC staff and design consultants will need to carefully evaluate changes in land 

use, regulations, existing conditions, and roadway connectivity in the area before commencing with final 

design plans.  The intent of this study was to determine Project feasibility and cost at a preliminary level while 

identifying critical action items necessary for successful future implementation.  Due to the various 

stakeholders and regulatory agencies involved in the success of the Project, it is imperative that future YC 

staff and design professionals take into consideration the significant lead time necessary for final design and 

post-design critical path items. 

At the completion of the Project, LE and the design team have prepared analysis and preliminary design 

documentation to be used as a roadmap for future final design efforts for YC staff and design professionals.  

The proposed route was chosen in accordance with evaluation criteria that demonstrates efficiency, 

comparatively low cost, and minimized negative impact to adjacent property owners.  A thorough safety 

evaluation of the proposed roadway configuration and geometry was completed to ensure compliance with 

current design and safety standards.  The proposed Northern Connector Project corridor will improve regional 

connectivity, emergency response times, and access to amenities in Chino Valley for northern Williamson 

Valley residents. 
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Appendix A 
Effective LOMR Case No. 10-09-3939P 
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Appendix B 
USDA NRCS Custom Soil Resource Report 
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Appendix C 
CulvertMaster Calculation Worksheets 
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Appendix D 
Lee Engineering Traffic and Safety Study 
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Appendix E 
Waters of the US Preliminary Determination Information 
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Appendix F 
YC 2013 Preliminary Corridor Evaluation/Location Report (PCER) 
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Appendix G 
ESA Compliance Documentation and Biological Assessment 
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Appendix H 
Archeological Assessment 
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Appendix I 
Stakeholder Notifications and Comments 
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Appendix J 
Northern Connector 15% Preliminary Planset 
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