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WENATCHEE FOOTHILLS DEVELOPMENT POTENTIAL STUDY
EXECUTIVE SUMMARY
A.

Purpose/Need

The 2007 City of Wenatchee Comprehensive Plan indicates that “…existing vacant land within the
previous urban growth area cannot accommodate the population forecasts, with a deficit of 3,898
housing units left to accommodate … the Sunnyslope area cannot accommodate the rest of the projected
housing units, falling short by 1,528 housing units.” (Page 7)
The Comprehensive Plan provides alternatives for addressing future housing needs, including:
1) mandate minimum densities in new subdivisions,
2) adopt an aggressive strategy for infill development and higher densities, or
3) expand the Urban Growth Area (UGA) to include some of the foothills around the city, up the
canyons, west towards Monitor, or south/east towards Malaga and Mission Ridge.
Because of this need, the City has experienced numerous applications to amend the City Comprehensive
Plan and to expand the UGA to accommodate additional growth in the foothills area as identified on
alternative 3 above. Rather than evaluating the impacts on case-by-case basis, the City commissioned this
study to provide a comprehensive evaluation of the potential for future growth in the foothills area.
While most of the past development in the foothills area has been at low densities, future growth in the
foothills under current Chelan County policies could be substantially greater. Based on current County
zoning an additional 1,212 units could be developed within the foothills area. Because of the limited
availability of developable ground (<25% slope), most of this development would likely occur in the
more level areas near the canyon bottoms where there are existing access roads. This could potentially
create urban densities (>2.2 units/acre), but without urban services. The City is concerned that, should
this occur, urban services may need to be extended after the fact with significant expense and impacts to
the City and foothills area. In addition, that number of additional units could create significant adverse
environmental impacts and significantly impact public safety.

B.

Background/Environmental Limitations

The study area for this analysis included a one-mile western extension of the City of Wenatchee’s current
Urban Growth Area Boundary to the west and south from the Wenatchee River to the Columbia River. It
focused on five canyons: Broadview/North Road, Number One Canyon, Number Two Canyon,
Appleatchee Canyon and Squilchuck Canyon. Existing conditions were documented with respect to:
utilities, roadway access, flooding, topography and steep slopes, critical areas and recreational facilities.

C.

Public Involvement

In April 2008, 36 stakeholders were interviewed to identify issues and concerns. In May, the planning
team held a charette with additional stakeholders from private and public agencies to evaluate the study
area; identify issues and concerns; review existing goals, policies and standards; and to prepare 4
development alternatives for public review (see Appendix A for graphical representations):
• Current Trends – 90 to 120 new units; rural densities in existing UGA
• Medium-Low Density–300 to 350 new units 2.2/acre, expanded UGA, slopes <25%, dual access
• Medium-High Density – 900 to 1,200 new units 3/acre, expanded UGA, slopes up to 35% in
canyons, dual access with limited improved single access
• Maximum Density – 3,000 to 4,000 new units 3/acre, expanded UGA, 60% of slopes up to 35%
within 1 mile of existing UGA, single access allowed
Public review and comment was obtained through two public Open Houses. Nearly 150 people attended
the first open house in June where the purpose and need for the study was presented along with the 4
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alternatives. Based on public comments received, two options were further engineering analysis. The
results of the analysis for the Current Trends and Medium-Low Density alternatives was presented at the
second open house in November where over 100 community members attended.

D.

Alternatives Analysis

The engineering analysis portion of this study was intended to identify the feasibility, impacts and costs
of expanding and developing the City beyond the current Urban Growth Area into the foothills at urban
densities and standards. The Current Trends alternative was evaluated to determine the impacts of county
development on city infrastructure if the UGA was not expanded and rural densities consistent with
historic trends continue on slopes less than 25% with septic systems. Under the Current Trends
Alternative no additional sewer, water or stormwater impacts to the City would result beyond those
identified in current Comprehensive Plans. The Medium Low Growth Alternative assumed that the UGA
would be expanded with concentration in canyon bottoms with slopes less than 25%, urban densities of
2.2 units per acre and would require the extension of sewer and water services areas and roadways. It was
determined that urban densities could not be achieved in the Appleatchee and the Broadview/North Road
canyon areas primarily due to existing rural development, topographic constraints and the ability to
provide dual access for emergency services.
Transportation
The existing transportation system was evaluated to determine its capacity to handle future traffic
volumes under the two alternatives. Specifically 20-year forecasts were prepared for seven major
intersections that provide access to each canyon. It was determined that additional turn lanes at five of
these intersections would be needed for the Current Trends Alternative. The same intersection
improvements required for the Current Trends are anticipated to provide acceptable Levels of Service
under the Medium Low Growth Alternative as well. In addition to these off-site improvements, if the
UGA were to be expanded into the areas of Number 1 Canyon, Number 2 Canyon and Squilchuck
Canyon evaluated in this study, and urban densities were permitted, development should be required to
provide additional roadway connections between developments to create dual access for emergency
services. Developments outside the existing city limits should also be required to upgrade county roads to
urban standards and construct a wider roadway with curb, gutter and sidewalk.
Sewer
With respect to provision of sewer service for the Medium Low Growth Alternative, sewer would need to
be extended into the potential UGA expansion areas. Existing sanitary sewer collection mains adjacent to
the study areas have available capacity to serve the additional areas. All three canyon study areas can be
served by gravity collection system without the need for any lift stations. The current wastewater
treatment facility has available capacity to serve the area as well.
Water
The City of Wenatchee, Public Utility District and East Wenatchee Water District have collaborated to
develop what is referred to as the Regional Facility for supplying water for their respective distribution
systems. Based on the evaluation performed as part of this study, there are ample water sources, water
rights, well pumping facilities and storage capacities, however additional distribution lines to serve the
three canyon areas would be needed to provide adequate water pressure for the additional residential
service and fire flow necessary to serve the area.
Storm Drainage
Under the Medium-Low Growth Alternative, additional storm drainage facilities would also be needed in
the potential UGA expansion areas. This could be handled through the use of several small detention
facilities or a single larger detention facility for each canton along with appropriate flow control devices
to control post-development flows from impacting downstream properties. This study did not address
existing limitations for passing stormwater from major run-off events in each canyon.
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E.

Mitigation Costs

One of the primary purposes of this study was to identify potential financial costs of infrastructure needs
related to the potential expansion of the City’s UGA boundary. Costs were prepared with respect to offsite intersection improvements, roadway improvements, sanitary sewer, water and storm drainage
facilities for the Medium Low-Growth Alternative for the three canyon areas evaluated. A range of costs
for roadway improvements was prepared that uses an asphalt pathway without street lighting for the low
estimate while the high estimate includes sidewalks and street lighting. The following table summarizes
an anticipated range of costs for each canyon and cost per new unit (see pages 52 and 53 for details). The
cost per unit could be reduced for Number One Canyon if existing property owners contributed to the cost
of the infrastructure.

Low
High

Total Mitigation Costs by Canyon
Number One Canyon
Number Two Canyon
Cost
Cost/New Unit
Cost
Cost/New Unit
$ 2,184,000
$ 136,500
$ 2,561,000
$
27,837
$ 3,636,000
$ 227,250
$ 4,723,000
$
51,337

Squilchuck Canyon
Cost
Cost/New Unit
$ 6,004,000
$
24,810
$ 9,602,000
$
39,678

The costs above do not include additional roadways within the existing UGA to address the dual access
issue. The City of Wenatchee Subdivision Ordinance requires that each subdivision over 40 lots have two
points of access for emergency services access. Due to the unique features along the foothills it is
difficult to manage and develop a roadway network at an individual subdivision level and connectivity
needs to be analyzed at a sub-area level. The City’s Comprehensive Plan has already identified several
potential roadway connections within the existing UGA which will provide connections between the
Broadview/ North Road and Number One Canyon, and the area south of 5th Avenue and west of Western
Avenue. Although the City has shown these potential roadway connections in the Comprehensive Plan,
no detailed work had been performed to determine the feasibility of such routes. Potential alignments
have been prepared for these connections that evaluate potential grades as well as cuts and fills that
would be required should the city pursue these alignments as development continues (see
Appendix E). These connections would help to alleviate the existing dual access issues.

F.

Standards/Guidelines

In the event that the City does extend its Urban Growth Boundaries into the foothill canyon areas, it will
be critical that future development takes place in a manner that retains the natural amenity of the area,
protects indigenous wildlife and retains the recreational opportunities that currently exist. It will also be
critical that any future development occur in a manner that does not impact storm runoff, slope instability
and the health and safety of existing and future residents due to the lack of emergency access, impacts
from flooding and wildfires.
Guidelines were developed to assist the City and development community to achieve environmentally
sound and livable hillside neighborhoods in the potential UGA expansion areas or on hillsides in the City.
The proper application of these guidelines will enhance the desirability and marketability of hillside
developments, allowing flexibility and innovation in design while recognizing key goals to manage
hillside development. These guidelines will also assist in rezoning, subdivision design, and development
variance application preparation and reviews.

G. Future Use of Document
It is intended by the City to accept this study and utilize the information and recommendations in
preparing future Comprehensive Plan updates and for evaluating future applications for the expansion of
the UGA into the foothills areas. In both instances, additional public involvement will occur and
additional analysis may become necessary.
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I.

INTRODUCTION

A.

Purpose/Need

The April, 2007 City of Wenatchee Comprehensive Plan projects a need for future housing
which could potentially require an expansion of the City’s Urban Growth Boundary:
“…..existing vacant land within the previous urban growth area cannot accommodate
the population forecasts, with a deficit of 3,898 housing units left to accommodate. An
inventory of the Sunnyslope target area shows the vacant land available and the housing
potential that it could provide” “….the Sunnyslope area cannot accommodate the rest of
the projected housing units, falling short by 1,528 housing units.” (Page 7)
The 2007 Comprehensive Plan does provide alternatives for addressing this need, including:
“1. Mandate density. The city could require that new subdivisions in targeted areas
meet minimum density standards.
2. Infill. The city could adopt an aggressive strategy for infill development and higher
densities.
3. Expand UGA. The city could expand the urban growth area. Options include some of
the foothills around the city, up the canyons, west towards Monitor, or south/east
towards Malaga and Mission Ridge.” (Page 7)
Because of this need, the City has experienced numerous applications to amend the City
Comprehensive Plan and to expand the Urban Growth Area (UGA) Boundary to accommodate
additional growth in the foothills area. Rather than evaluating the impacts related to expansion
on case-by-case basis, the City wanted a comprehensive evaluation of the potential for future
growth in the foothills area. The primary considerations in the potential development of this area
include:
Environmental effects to the region;
Existing and future recreational uses;
Preservation of open space;
Aesthetics;
Appropriate land uses;
Housing densities and affordability;
Emergency access;
Traffic impacts and transportation needs; and,
Impacts and costs related to providing sewer, water, and stormwater improvements.
In addition, the current Chelan County Code allows clustering of development based on the
following:
All land within each zone is eligible for clustering;
Double density bonus is allowed for all land regardless of development feasibility;
Wenatchee Foothills Development Potential Study
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Single points of access are allowed for any number of housing units; and,
Development is allowed on slopes over 25%.
While most of the past development in the foothills area has been at low densities, future growth
in the foothills under current Chelan County policies could be substantially greater. Based on
current County zoning there could be an additional 1,212 units developed within the foothills
area. Because of the limited availability of level ground, most of this development would likely
occur in the more level areas near the canyon bottoms where there are existing access roads.
This could potentially create urban densities, but without urban services. The City is concerned
that, should this occur, urban services may have to be extended after the fact with significant
expense and impacts to the City and foothills area. In addition, that number of additional units
could create significant adverse environmental impacts and significantly impact public safety.

B. Future Use of Document
It is intended by the City to accept this study and utilize the information and recommendations in
preparing future Comprehensive Plan updates and for evaluating future applications for the
expansion of the UGA into the foothills area. In both instances, additional public involvement
will occur and additional analysis may become necessary.
The planning portion of this study identified the future development alternatives through an
extensive public involvement and outreach program identified in Section III and identified
development standards and guidelines identified in Section VI. The latter will be crucial in
protecting the natural amenity of the foothills area while minimizing the impact of the storm
water runoff, slope instability and providing safety to the residents by accounting for emergency
situations (i.e. flooding and wildfires).
The engineering analysis portion of this study, Sections IV and V, is intended to identify the
feasibility of expanding and developing the City beyond the current Urban Growth Area into the
Wenatchee Foothills Development Potential Study
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foothills at urban densities and standards. This analysis uses the information developed from the
public involvement portion of the study, Section III, to reach feasible growth assumptions. This
analysis to identify the potential infrastructure needs and costs associated with development has
been prepared and will be used as a basis for consideration of future UGA expansion requests
and development proposals.
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II. BACKGROUND/ENVIRONMENTAL LIMITATIONS
A. Background
The City of Wenatchee 2007 Comprehensive Plan states that:
“The foothills to the west of Wenatchee are an under-appreciated natural treasure;
ideal for wildlife viewing and recreation. As development creeps up the hillsides, the
community is beginning to realize how special the foothills are and how great a loss
it would be if the public is denied access to these areas. However, public access and
use of the foothills’ recreational resources impacts dozens of landowners and is an
issue for the entire Wenatchee community to discuss.” (Page 11)
The 2007 Comprehensive Plan also identified a number of polices related to the foothills area,
including:
•

New residential development at the edge of the urban growth area should not impact the
open qualities of the hillsides or disrupt the small-scale qualities of existing
neighborhoods. (Canyons and Foothills – Policy 1, Page 16)

•

Carefully consider new development in the canyons for impacts from flooding,
circulation and other emergencies.(Canyons and Foothills – Policy 2, Page 16)

•

Work with the Wenatchee Valley Trails Committee (under the Chelan Douglas Land
Trust) to implement the Foothills Trails Plan; addressing protection, expanded and
developed access, trail enhancement, and/or acquisition of lands necessary for
implementation of non-motorized recreational use of the foothills with connections to the
Apple Capital Recreational Loop Trail. (Foothills Trails Plan – Policy 1, Page 83)

•

Where terrain and conditions permit public access, work in partnership with the
development community to provide opportunities for public connections and access
points to the Wenatchee foothills trails system. (Foothills Trails Plan – Policy 2, Page 83)

•

Create a comprehensive system of multipurpose off-road trails using alignments through
public landholdings as well as cooperating private properties where appropriate.
(Foothills Trails Plan – Policy 3, Page 83)

•

Link residential neighborhoods to Foothill trails and trailhead facilities through bike and
pedestrian routes. (Foothills Trails Plan – Policy 4, Page 83)

•

Furnish trail systems with appropriate supporting trailhead improvements that include
interpretive and directory signage systems, rest stops, drinking fountains, restrooms,
parking and loading areas, water and other services. (Foothills Trails Plan – Policy 5,
Page 83)

•

Where appropriate, locate trailheads at or in conjunction with park sites, schools, and
other community facilities to increase local area access to the trail system and reduce
duplication of supporting improvements. (Foothills Trails Plan – Policy 6, Page 83)
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•

Develop trail improvements of a design and development standard that is easy to
maintain and access by maintenance, security, and other appropriate personnel,
equipment, and vehicles. (Foothills Trails Plan – Policy 7, Page 83)

•

Recognize that the Wenatchee foothills are a unique regional recreational resource”
(Foothills Trails Plan – Policy 8, Page 83)

The 2007 Comprehensive Plan also recognized that there are serious existing issues related to the
current development of the foothills as well as the potential for future problems if development
continues:
“In addition to causing everyday traffic backups, limited access points present clear
dangers in the case of potential natural disasters including wildfires, floods and/or
debris flows (i.e. mudslides). In these extreme events, residents would be funneled
onto single egress roads, thereby hindering evacuation and threatening lives”. (Page
28)
Because of this, the 2007 Comprehensive proposed that new development be discouraged until a
more detailed plan was developed:
“Discourage new development until a more comprehensive plan for the foothills
including access, neighborhoods, recreation, critical areas, and disaster
preparedness elements can be adopted.” (Page 28)
Following is a more detailed discussion of the issues current facing the foothills area
B. Location
The study area selected for this analysis includes a one-mile extension of the western portion of
the City of Wenatchee’s current UGA Boundary to the west and south from the Wenatchee River
to the Columbia River (See Figure 1). This boundary was selected because in encompasses most
of the existing developed housing areas located in the County and is the area where most of the
requests for additional growth have occurred in the past.
The study area includes five canyons: Broadview/North Road Canyon; the Number One
Canyon; the Number Two Canyon; Appleatchee Canyon; and Squilchuck Canyon. Together
these five canyons contain 107 existing residences (See Table 1, below) on lot sizes ranging from
10,000 square feet to many acres. The majority of these existing residences are located closer to
the City, near the primary access roads serving each canyon. Many of the new residences have
been built on the hillsides on slopes up to, and in some cases, exceeding twenty-five percent.
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Table 1
Existing Housing Units
Existing
Canyon
Units
Broadview/ North Road
2
Number One Canyon
65
Number Two Canyon
29
Appleatchee
0
Squilchuck
11
Total
107
C. Utilities
All of the existing residences are currently located in unincorporated Chelan County. Water
service is provided by the Chelan Public Utility District and sewage disposal is by private septic
tank/drain field disposal systems. A detailed analysis of the existing water system is discussed
under Section IV., Alternative Analysis, below).
D. Access
Currently, the study area is served by limited dead-end roads serving each of the five canyons.
1. Broadview /North Road
The Broadview /North Road study area is served by Horse Lake Road which is a sixteen foot
wide well maintained gravel road. with no curb, gutter, or sidewalk;
2. Number One Canyon
The Number One Canyon study area is served by Number One Canyon Road which is a rural,
twenty foot wide, two lane roadway with no curb, gutter or sidewalk;
3. Number Two Canyon
Number Two Canyon Road serves the Number Two Canyon study area and is twenty-four foot
wide with no curb, gutter, or sidewalk;
4. Appleatchee
Dry Gulch Road serves the Appleatchee study area and is an eighteen foot wide, rural, gravel
County Road with no curb, gutter, or sidewalk;.
5. Squilchuck
Squilchuck Road serves the Squilchuck study area and is a 30’ wide minor arterial with no curb,
gutter, or sidewalk and provides access to the Mission Ridge Ski Resort and Wenatchee Heights.
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Access to individual residences is either directly from each of these roadways or from secondary
access roads without curb, gutter or sidewalks. In most instances, these secondary access roads
are twenty-four foot wide or less.
Because the existing access roadways are dead-end, emergency or secondary access is limited.
Historically, there have been both floods and wildfires within the canyons which have created
safety related issues. Without secondary access, emergency access by fire, police and ambulance
will be impeded if one of the access roadways becomes blocked. Lack of secondary access
could seriously affect evacuation during a major flood or wildfire event. This will be particularly
true if additional residences and traffic is added to the existing roadway system in the future.
E. Flooding
As noted, flooding has occurred in the past, particularly in both the Number One and Number
Two Canyons. This has been caused by the lack of trees and ground cover to impede runoff,
steep slopes which contribute to rapid runoff and the confinement of the runoff to the main
foothill canyons. Some of the area within these canyons is also contained in the 100-year flood
zone. Previous studies by the City of Wenatchee, Chelan County Public Works, and Corps of
Engineers have suggested solutions to this existing problem utilizing a combination of dams and
waterway channel improvements. Because the focus of this study is on the impact of future
development on the foothills area, a detailed analysis of this existing issue was not conducted,
other than to identify it as a significant issue impacting future growth in the foothills area.
Figure 2 illustrates the City of Wenatchee’s critical areas related to flooding. This issue is
discussed further in Section IV., Alternative Analysis.
F. Topography
Another major environmental issue
relates to the existing topography of the
area and its rural character. As noted,
the foothills area is characterized by
steep slopes, some over 80% (See
Figure 3). This creates both a visual
backstop to the City as well as a
significant
limitation
on
future
development. There are also some
significant topographic features in the
area, including Castle Rock and Saddle
Rock. While this topography would
allow for some excellent views from
future development, it would also be
highly visible from the City of
Wenatchee and the surrounding area.
Future development on the steeper
slopes could result in visible scars on
the hillsides as well as contribute to
future erosion, mudslides and flooding.
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G. Recreation
The foothills area provides recreational opportunities for both the City of Wenatchee and Chelan
County for hiking and wildlife viewing. The Wenatchee Valley Trails Committee and the
Chelan Douglas Land Trust have been developing trails and habitat improvements over a number
of years. The Chelan Douglas Land Trust has also purchased land for wildlife protection and
limited recreational use. The Washington Department of Fisheries, the Washington Department
of Natural Resources, the Federal Bureau of Land Management and the Chelan County PUD all
own and manage acreage in the foothills that is available for limited recreational uses and habitat
protection.

Trail usage is a major recreational activity in the foothills area. This usage has also resulted in
some problems for existing residents:
“Current trail-related problems include: lack of public understanding of proper trail use
etiquette; existing “bootleg” trails that are unsustainable, erosion prone and dangerous;
unauthorized trail building on both public and private lands; trespass; and parking
problems at access points. These problems threaten to jeopardize public trail access
because landowners adjacent to trail routes and trail access points feel that some trail
users do not respect private property rights. Other landowners fear exposure to legal
liability by allowing public use of trails on their land (2007 Comprehensive Plan, Page
79)”.
The trail system is further discussed under, Section IV., Alternative Analysis, below.
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III. PUBLIC INVOLVEMENT
A. Stakeholder Charrette - Alternatives Development
The involvement of the public, particularly the existing residents of the foothills area, has been a
major effort of this study. From April 14th to April 16th thirty-six stakeholders were interviewed
individually to identify issues and concerns. In May, 2008, the project team held a Planning
Charrette with these and other key stakeholders from various public and private agencies within
the community. The purpose of the Charrette was to evaluate the study area, identify issues and
concerns, review and integrate existing goals, policies and standards and to develop four study
options for public review. This resulted in four alternatives are summarized on Table 2, and
graphically included in Appendix A.
Table 2
Future Growth Options
DEVELOPMENT
STANDARDS

Growth Option
CURRENT
TRENDS

MEDIUM – LOW
DENSITY

MEDIUM – HIGH
DENSITY

300 to 350 new units. The
total number of units
depends on the specific
land use plans approved
for each canyon. Assumes
development restrictions in
County.
25 Percent

900 to 1,200 new units. The total
number of units depends on the
specific land use plans approved
for each canyon. Assumes
development restrictions in
County.

3,000 to 4,000 new units. The total
number of units depends on the
specific land use plans approved for
each canyon.

35 Percent

35 Percent

New UGA Boundary with
concentration within
existing canyons and
developed areas.
Two points of access to
each development, greater
than 40 units

New UGA Boundary with
concentration within existing
canyons and developed areas.

60% of all areas with less than 35%
slopes within 1-mile of existing
UGA Boundary.

Two points of access to each
development with some extension
of the existing spine roads with
widened roadways, bike paths and
medians for emergency access.

Two points of access to some
developments with substantial
extension of the existing spine roads
with widened roadways, bike paths
and medians for emergency access
and the development of two-lane
access roads. .
3.0 Units per Acre/Single-Family
and Multi-Family

Total Number of
Units

90 to 120 new units.
The total number of
units depends on
future County
decisions and
approvals.

Maximum Developed
Slopes

25 Percent

UGA Boundary
Changes (Acres)

No change in existing
UGA Boundary

Roadway Changes

No Changes

Average Residential
Densities.

No-Change in current
development trends
(large lot rural
development)
Provides only public
facilities currently
planned under existing
City and County
Comprehensive Plans.

2.2 Units per Acre/SingleFamily

3.0 Units per Acre/Single-Family
and Multi-Family

Would require the
extension of sewer and
water services, emergency
services, roadways, trails,
parks and recreation, and
other City facilities and
services.

Would require the extension of
sewer and water services,
emergency services, roadways,
trails, parks and recreation, and
other City facilities and services.

No changes to existing
access or evacuation
capabilities.

Would provide two points
of access for all future
development with
emergency vehicle access
and evacuation
capabilities.

Some areas would not have two
points of access. Areas without
two points of access would have
alternative emergency vehicle
access and evacuation capabilities
within roadway cross-section.

Additional Public
Facilities Required

Emergency Vehicle
Access and
Evacuation
Capabilities
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MAXIMUM DENSITY

Would require significant extension
of sewer and water services,
emergency services, roadways,
trails, parks and recreation, and
other City facilities and services.
Would require the development of
one elementary school and the
expansion the a middle school and
high school.
Substantial areas would not be
required to have emergency vehicle
access and would not have a
secondary emergency evacuation in
the event of earthquakes or
wildfires.

5/22/2009

In addition to the information and
standards outlined in Table 2, the
Current Trend Option also included the
assumption that Chelan County would
agree to limit future growth within the
Foothills area through the adoption of
a policy statement to the effect that:
“Any Wenatchee Foothills area not
contained in the Wenatchee UGA,
which is defined as “sensitive” in
relation to slopes (over 25%) or has a
potential for erosion or slides, will not
be used by Chelan County to
determine total units for clustering
and, where clustering may be allowed,
no density bonus will be given”.
Without this agreement by the County,
future growth could be substantially
higher than indicated under Table 2
(See Section I, Purpose/Need).
B. Initial Open House – Alternatives Selection
A Public Open House was held on June 11th, to review the purpose and need of the project,
identify issues and concerns, and review the growth options. Material presented is included in
Appendix B. There were 147 attendees that signed in and 63 comments forms were received. 57
comment form respondents selected a preferred alternative and 52 percent of those indicated
“Current Trend” while 37 percent chose “Medium-Low Density”. Of the comment forms
received, 41 indicated a non-desirable alternative. Of those, 94 percent selected Maximum
Density; Maximum and Medium-High Densities; or Maximum, Medium-High and Medium-Low
densities.
Recurring themes from stakeholder comments supporting the “Current Trend” alternative
included:
• Preservation of foothills area aesthetics, wildlife habitat, agriculture and recreational
opportunities;
• Flood and wildfire danger; dangers associated with road and home construction on steep
slopes;
• Desire to concentrate growth and development within the existing UGA;
• Need for a clear separation between urban and rural environments;
• Effects on air quality; and
• Potential costs associated with providing services to foothills development.
Supporters of the three higher growth trends mentioned:
• Improved access to and protection of existing recreational trails;
• The necessity for future expansion;
• There is still plenty of natural area beyond the foothills for hiking;
Wenatchee Foothills Development Potential Study
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•
•

Provides a compromise that still allows for adequate open space; and
Additional road access will improve safety in canyons for emergency responders and
during flood or fire evacuations.

C. Final Open House – Presentation of Selected Alternatives Analysis
Based on the public comments at the open house and the information discussed under Section II,
Background /Environmental Limitations, The Existing Trends Alternative and the Medium Low
Density Alternative was selected for further study that is discussed in Section IV and V. On
November 18th at John Newbery Elementary School over 100 community members attended a
second public meeting that included presentations that identified the results of the engineering
analysis included in Section IV and V, Alternative Analysis and Mitigation, the public
involvement process as well as provide a question and answer session with the project team. A
copy of the presentation is included in Appendix C.
Following the second open house draft results of the engineering analysis were posted on the
project website: www.foothillsstudy.com.
Seventeen public meeting comments forms were received. 47% (8) indicated "Current Trends" as
a preferred alternative; 24% (5) indicated "Medium-Low Density”; and 29% indicated both or no
alternative. Following is a summary of comments received.
Supporters of the Current Trends Alternative:
•

Do not expand the UGA beyond its current location in Squilchuck Canyon

•

Adding houses in Squilchuck will adversely impact the environment, wildlife, aesthetics
of the rural life style

•

Cost projections should include maintenance and costs incurred by jurisdictions other
than the city

•

Please do an analysis of the cost per unit house under the medium-low versus current
trends

•

Consider future costs when determining land values

•

Consider transfer development rights as a cost effective alternative

•

There is going to be more than enough growth without encouraging more

•

Plenty of growth opportunity already within the current city limit, without expanding up
the canyons

•

Discouraging canyon growth will reduce the rate of growth in traffic on the single road
corridors

•

Consider safety concerns in canyons regarding fire and flooding

•

Concern regarding extra traffic on 5th Street and Western Intersection, it is already
congested in the morning and needs a left turn lane

•

Consider stormwater impacts to houses and streets below canyons
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•

Include stringent building standards to protect the foothills

•

Single access and natural flood planes of No. 1 Canyon do not lend to denser building
zones

•

Standards need to be clearly detailed

Supporters of the Medium-Low Growth Alternative:
•

Results in higher density and density concentration of development

•

Change definition of sub-division to increase the required level of road services

•

Support for a compact core community with foothills maintained for recreation and
viewing wild areas

•

Provides options to landowners and the city space to grow

•

Allows us to re-evaluate and make adjustments for more housing as needed

•

In Saddle Rock area use state owned and controlled land as the UGA boundary

•

Properties around South Hills Drive between Red Apple and Crawford should be
included in the UGA

•

“Very good informative meeting about this expansion with us, the public and land
owners. Good call.”

Respondents that indicated support for both alternatives or where no preferred alternative was
indicated.
•

Concern regarding road connections. It needs to be clear where they can happen and at
what cost so we know how much more growth we can handle.

•

Squilchuck residents have indicated no interest in expanding the UGA beyond its current
boundary

•

Maintain natural beauty and easy access to the “great outdoors”
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IV. ALTERNATIVES ANALYSIS
Based on the information contained in Section II, Background/Environmental Limitations and
Section III, Public Involvement, above, the City has determined that only the Current Trends and
the Medium, Low Growth options would be further evaluated in relation to engineering
feasibility, environmental impact and cost.
1. Current Trends Alternative:
Based on the assumptions presented in the open house under the Current Trends Alternative.
This would include:
•

No change in existing Urban Growth Boundary or roadway network;

•

Development on slopes up to 25%;

•

Rural density consistent with historic trends;

•

Single-family development on septic systems; and,

•

A total of 90 to 120 new units,

•

Provides only those public facilities currently planned under existing City and County
Comprehensive Plans.

This option clearly states that is based on the assumption that the County would not increase
density through clustering and that it is primarily being used as a basis for comparison. It would
be predicated on the County agreeing to limit future growth within the Foothill area to current
densities and growth rates by limiting clustering and density bonuses. In the event the County
does not agree to this limitation and allows additional growth within the canyons beyond that
being projected under the Current Trends alternative, it could result in significant additional
adverse environmental and safety impacts.
2. Medium Low Growth Alternative:
Based on the Medium Low Growth Alternative identified in the open house,this would include:
•

Urban Growth Area would be expanded with concentration in canyons and existing
developed areas.

•

Development on slopes up to 25%

•

Duel access required except that some very limited single-access would be allowed where
duel access is not possible (to allow single access, an applicant for the extension of the
UGA would have to show that there is an existing need and that a roadway configuration
can be developed that will provide emergency access and flood protection to both
existing units and any future units to be developed);

•

Single-family development at urban densities of 2.2 units/acre;

•

The development of specific standards and guidelines (see Section VI, Standards and
Guidelines) to protect visual impacts, erosion, flood damage, landslide, emergency
access, wildfire protection and the protection of access (visual and physical) to the
Foothills and existing trails; and,

•

A total of 300 to 350 new units.
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•

Would require the extension of sewer and water services, roadways, trails, parks and
recreation, and other City facilities and services.

An examination of each of the 5 canyon areas was performed to determine more specifically the
potential development that might occur. Table 3, identifies the demographic assumptions of
each alternative while Figures 5 and 6, illustrate the study area and land use assumptions for each
alternative. It is important to note that even under the Medium Low Growth Alternative the
UGA would not expand in the Broadview/North Road nor the Appleatchee areas, because it was
determined that urban densities could not be achieved.

Canyon
Broadview/
North Road
#1 Canyon
#2 Canyon
Appleatchee
Squilchuck
Total

Table 3
New Housing Units Assumptions by Canyon
Current Trends
(1 mile Buffer Area)
Medium Low Growth Option
Outside UGA
(Expanded UGA Area)
Area
Existing New
Total
1
2
3
Units
Units
Units
Existing New Existing
New
Acres4
Units5 Units6
Units
Units
2
65
29
0
11
107

25
20
25
5
45
120

27
85
54
5
56
227

-72
31
-175
278

-33
1
-10
44

-16
92
-242
350

2
32
28
0
1
63

25
0
15
5
5
50

Total
Units7

27
81
136
5
258
507

Note:
1 - Number of units along each canyon (within the proposed 1 mile buffer area) with slopes less than 25%
2 - Estimated number of new units within each canyon on slopes less than 25%, assumes clustering of non developable areas (>25% slopes)
on developable areas (<25% slopes), assumes development of parcels adjacent to developable areas only.
3 - Estimated number of total units within the proposed 1 mile buffer area, existing units (1) plus estimated new units (2).
4 - Number of acres within the proposed Medium Low Growth Area.
5 - Number of existing units within the proposed Medium Low Growth Area.
6 - Estimated number of new units with the proposed Medium Low Growth Area on slopes < 25%. Assumes a density of 2.3 units per acre.
7 - Estimated number of total units within the proposed Medium Low Growth Area, existing units (5) plus estimated new units (6)

Based on the assumptions outlined above, an engineering feasibility analysis was prepared to
determine the impacts of the development of each alternative on the existing City infrastructure:
Water, Sewer, Transportation, and Stormwater. The purpose of these analyses is to determine
the anticipated future impacts of the two alternatives on the existing infrastructure. This analysis
evaluated the current and 20-year impacts of each alternative.
A. Transportation
1. Transportation Assumptions
A transportation impact analysis was conducted based on the following assumptions:
•

Wenatchee Valley Transportation Council (WVTC) "future growth" traffic model will
account for all existing units and current trends unit trips.
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•

The WVTC traffic model assumes build-out of the current UGA at urban densities as
well as certain "current trends" growth in each canyon for external nodes.

•

Current Trends analysis - will use current WVTC (2025) transportation model for future
traffic growth assumptions.

2. Streets
Road access to each study area is provided by a single access point from the existing City
roadway network. The existing City roadway network provides further important connections to
the regional roadway network as well as other streets that provide local access. The roadways in
the study area are discussed individually below.
Horse Lake Road – Horse Lake Road is generally an east-west local roadway which provides
access to the northern section of the Broadview/North Road study area to Dawn Terrace and
Wenatchee Avenue. From Dawn Terrace to Wenatchee Avenue this roadway is classified as a
collector. Within the current City of Wenatchee UGA boundary this roadway is paved with two
travel lanes. The pavement width varies from 40’ at Wenatchee Avenue to 30’ near Dawn
Terrace then tapers to 25’ near the UGA boundary. Beyond the UGA boundary this roadway is a
16’ wide well maintained gravel road. This roadway provides a connection to the Horse Lake
trailhead located just outside of the study area.
Dawn Terrace – This roadway provides a local north/south connection from Maiden Lane to
Horse Lake Road. This roadway is 32’ wide with no curb, gutter or sidewalk. At the
intersection of both Maiden Lane and Horse Lake Road, Dawn Terrace is stop controlled with a
single approach lane.
Maiden Lane – Maiden Lane is a 2-lane east-west roadway which provides access to the
southern section of the Broadview/North Road study area. This section is 30’ wide with areas of
curb, gutter, and sidewalk. This roadway enters the City roadway network at Western Avenue
where it becomes a 3 lane principal arterial with a two-way center turn lane. This section of the
roadway is approximately 42’ wide with 4’ shoulders and curb, gutter and sidewalk. At Western
Avenue the west leg of Maiden Lane is stop controlled with an exclusive right and left turn lane.
The south and east legs are free flow with the south leg providing a left turn lane. A north leg is
offset approximately 100’ west of the intersection and functions separately from this 3-legged
intersection.
Western Avenue – This road is a north-south principal arterial located in the City of Wenatchee
and is the only complete north-south connection west of Miller Street. This roadway provides
the primary distribution point of three of the foothills study areas into the Wenatchee roadway
network. These study areas are: Broadview/North Road, Number One Canyon, and Number
Two Canyon. North of Maple Street, Western Avenue is a three lane roadway with a two-way
center turn lane and curb, gutter and sidewalk. This section of the roadway is 42’ wide with 4’
shoulders. South of Maple, Western Avenue is a two lane roadway with left turn lanes provided
at the cross street of each classified roadway. This section of roadway is also 42’ wide but with
8 foot shoulders and a 5 foot separation between the two travel lanes. Curb, gutter and sidewalk
are also present. South of Cherry Street, Western Avenue becomes a 24’ wide two lane
roadway with no curb, gutter or sidewalk.
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5th Avenue/Number One Canyon Road – 5th Avenue provides an east-west connection from
the Number One Canyon Study area to downtown Wenatchee. This roadway is classified as a
Minor Arterial. This roadway has two travel lanes with parking allowed on both sides of the
street with a width of 44’ with curb, gutter and sidewalk. At the intersection of Western Avenue
it is signalized and all of the approaches have an exclusive left turn lane. West of the Surry Road
intersection as 5th avenue exits the UGA boundary it becomes Number One Canyon Road. This
section is a rural two lane roadway with no curb, gutter or sidewalk. The roadway width for
Number One Canyon is 20’.
Surry Road – Surry Road is a local north-south roadway located west of Western Avenue. This
roadway connects directly to 5th Avenue as a 3-legged intersection and is stop controlled. This
roadway is a 30’ wide 2-lane road with limited curb, gutter and sidewalk. This roadway is
located within the current UGA for the City of Wenatchee and gives access to lands adjacent to
the Canyon One Study area. This roadway is significant because it provides a single access point
to several developments off of Western Avenue. The City of Wenatchee Comprehensive Plan
has designated a future roadway extension of Surry Road to Maiden Lane to the north and Maple
Street to the northeast.
Number Two Canyon Road – This is a local roadway with direct access to the Number Two
Canyon study area. As this roadway enters the City it becomes Western Avenue and is
connected to the Cities roadway network. The intersection of Western Avenue and Cherry Street
is the first major intersection into the cities roadway network. This intersection is a 3-legged
stop controlled intersection with Western Avenue being the through movement. Both the north
and east legs have exclusive left turn lanes. Within the UGA boundary this roadway is 32 feet
wide; outside of the UGA boundary it narrows to 24 feet wide. This roadway does not have
curb, gutter, or sidewalk.
Dry Gulch Road/Miller Street – This is a local roadway which provides direct access to the
Appleatchee study area. Dry Gulch Road is an 18’ wide, rural, gravel County Road. As it enters
the City it becomes Miller Street which is a north-south minor arterial. This roadway is 40’
wide with parking allowed on both sides of the roadway. As the roadway nears the intersection
of Crawford Avenue; curb, gutter and sidewalk become present. The intersection of Crawford
Avenue is stop controlled.
Squilchuck Road/Mission Street – Squilchuck Road provides the direct north-south connection
from the City of Wenatchee to the Squilchuck study area. Near the Wenatchee UGA boundary
Methow Street provides a secondary access point to the City Roadway network. Squilchuck
Road is classified as a minor arterial and is a 30’ wide roadway with no curb, gutter, or sidewalk.
As this roadway enters the City of Wenatchee at Terminal Street it becomes Mission Street.
Mission Street is a 38’ wide with no curb, gutter or sidewalk. The intersection of Crawford is
signalized with single lane approaches. To the south, Squilchuck Road is a County Road and
provides access to Mission Ridge Ski Resort and Wenatchee Heights.
Existing lane configurations at study intersections are depicted in Figure 7, below.
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3. Transit Facilities
Link Transit provides bus and paratransit service six days a week for the region. Sixteen routes
provide service throughout Wenatchee, several of those connecting to surrounding communities
in Chelan and Douglas Counties. Currently no fixed-route transit service is provided in the
proposed Foothills Study Area. The nearest service is provided for each study area at:
•

Broadview/North Road – Horse Lake Road at Dawn Terrace and Maiden Lane at
Western Avenue

•

Number One Canyon – Western Avenue at 5th Street

•

Number Two Canyon – Western Avenue at Cherry Street

•

Appleatchee – Miller Street at Crawford

•

Squilchuck – Terminal Street at Mission Street

4. Bicycle Routes
Existing bicycle and pedestrian facilities in the study area are minimal due to steep terrain and
limited number of access points and limited connectivity. The Wenatchee Urban Area Bicycle
Map identified in the Comprehensive Plan identifies two types of existing and proposed bicycle
routes: “Bike Lanes” and “Bike Routes”. Bike routes are those which have bike signs placed at
regular intervals, usually one or two blocks apart. No lane markers are used on these routes, with
bikes sharing the traveled portion of the roadway with motorized traffic, in addition to using
unoccupied parking space when safe. Bike routes within the study area are limited to the
classified roadways with Methow, Crawford, Miller and, 5th Streets and a portion of Western
Avenue between Washington and 5th Streets being designated as a signed route. Western
Avenue north of Maple and Maiden Lane east of Western Avenue are designated as striped
routes. The remainder of Western Avenue is designated as a possible route as well as Maiden
Lane west of Western Avenue, Canyon One Road, and Dry Gulch Road to the Foothill
Trailheads.
5. Trails/Pedestrian Access
Within the study area the
Wenatchee Foothills Trails provide
an extensive public non-motorized
trail system located on both public
and private land along Wenatchee’s
western foothills. As identified in
the “Wenatchee Foothills Trails
Plan” the Wenatchee Valley Trails
Committee and the Chelan-Douglas
Land Trust have been developing
the concept of the Wenatchee
Foothills Trail since January 2003.
Current trail-related problems include: proper trail use etiquette; unsustainable trails (erosion
prone and dangerous); unauthorized trail building; trespassing on private property; and parking at
trailheads. These problems could potentially jeopardize the public trail access because
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landowners adjacent to trails and access points feel violated of their private property rights and
fear exposure to legal liability by allowing public use of trails on their land. Also public land
management priorities have never been reconciled among the various agencies that own land in
the Wenatchee foothills. To alleviate these issues, the Chelan-Douglas Land Trust has
continually been coordinating with private landowners, trail users and public officials as well as
conducting trail improvement and habitat improvement projects, and posted signs with trail use
rules and regulations.
Other non-trail related issues include the lack of connectivity between the existing City
Pedestrian facilities and the Foothills Trails. Due to the steepness in slopes several dead-end
streets limit the access throughout the foothills developments to the trails. Also, the lack of
pedestrian facilities between the trailheads and the City sidewalks limit the pedestrian access to
the trails from the City users. Future plans and coordination with new development within the
Foothills area is needed to provide pedestrian connections from the City to the Foothills Trails
and to develop a pedestrian network within the existing Foothills Area between developments.
6. Rail Transportation
Amtrak’s Empire Builder offers daily westbound rail service in the early morning and eastbound
service in the late evening.
7. Air Transportation
Pangborn Memorial Airport is co-owned by the Ports of Chelan and Douglas Counties. Four
flights, to and from Seattle, are available daily.
8. Traffic Volumes
2008 Existing - Existing PM peak period manual traffic counts were collected at several of the
intersections within the City of Wenatchee by the Wenatchee Valley Transportation Council in
the fall of 2007, during the hours of 4:00 – 6:00 PM. These peak period counts were used to
determine the actual peak hours and assist in the detailed evaluation of current operating
characteristics of intersections expected to be impacted by the potential development alternatives
for the Foothills study area. These peak period counts were analyzed to determine the actual
peak hour from 4:45 - 5:45 PM. A 2% growth rate was applied to the 2007 PM peak hour
volumes to estimate the 2008 (existing) PM peak hour volumes. Peak hour traffic volumes
representing existing conditions are shown in Figure 8.
2028 Volumes - An evaluation of future year 2028 conditions at key intersections in the study
area was prepared without the UGA expansion representing Current Trends for comparative
purposes. Even without the potential UGA expansion, assumptions were made that the current
UGA and the study area within the County will be built-out using densities identified in existing
zoning designations. The City’s Comprehensive Plan was consulted in determining the future
density within the UGA.
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Traffic volumes representing the 2028 Current Trends Alternative were developed using the
Wenatchee Valley Transportation Council (WVTC) traffic model. The model is developed using
current traffic data and land uses in the region and calibrated using Federal Highway
Administration procedures and methods. Transportation Analysis Zones (TAZ’s) are used
within the model to identify the demographic assumptions for future land uses and roadway
networks including the number and type of households and employees as well as other land uses
within each zone. The future year model representing the year 2025 developed by the WVTC
represents the best land use and roadway assumptions available at the time it was created.
Although traffic models are calibrated within acceptable ranges, the model is a tool in
transportation planning and traffic forecasting must be used in interpreting model outputs. After
consultation with the WVTC and an analysis of the demographics used in the model it was
determined that the land use assumptions are slightly higher than those identified in the City’s
Comprehensive Plan for development within the UGA and higher than those identified earlier in
Table 3 for the Current Trends and provides a more closely approximated demographic for the
Medium Low Growth Alternative land use assumptions.
Growth rates and projected volumes for each study intersection were identified to arrive at
reasonable estimates of traffic volumes of the year 2028. 2028 approach volumes were
determined by analyzing growth rates from the existing and future model and applying them to
the existing traffic volumes. To arrive at reasonable estimates of traffic volumes for the year
2028, a comparison of model results representing the year 2025 and model results for year 2005
was made; a comparison between 2005 model results and existing traffic counts reported earlier
was also made.
Specifically, an evaluation of how well the model currently performs and how closely existing
traffic volumes are predicted by the model was made. An assumption was made that if the
model currently predicts higher or lower traffic volumes than actually observed that this trend
would continue into the future. In general, the existing traffic volumes were about 20-30 percent
higher than those identified in the 2005 model. The intersection with the highest overall increase
was Cherry/Western with an increase of 58%, while the lowest was Crawford/Miller which had a
decrease of 11 percent. The 2025 model was also compared with the 2005 model to determine
the growth in traffic between the two models. Growth rates for the various roadway links being
evaluated for this study were determined and continued from the year 2025 to the year 2028.
At individual intersections, existing percentages of turning volumes were used to distribute the
forecasted approach volumes. Due to the development of future roadway connections within the
foothills area some traffic patterns are anticipated to change. Therefore the traffic volumes
generated were analyzed individually and adjusted as well. This identified 2028 Medium Low
Growth Alternative traffic volumes.
To determine the 2028 Current Trends Volumes a stepped down approach was used. The
number of new housing units within each study area for the Current Trend Alternative was
compared to the housing assumptions of the Medium Low Growth Alternative within each
canyon. It was identified that the Medium Low Growth Alternative will have approximately 82
more units within the Canyon Two study area and 192 more units within the Squilchuck study
area. Growth within the other study areas was anticipated to remain the same as the Medium
Low Growth Alternative since the demographics are the same.
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The Institute of Traffic Engineers 7th Edition of “Trip Generation” was then consulted to
determine the total number of potential trips that may be generated. A single family units
typically generates 1.02 PM peak hour trips with 63% entering and 37% exiting. This formula
was then used for both the Number Two Canyon and Squilchuck study areas. As a result, the
Medium Low Growth Alternative will generate 87 more PM peak hour trips (55 in, 32 out) in
Number Two Canyon and 200 more PM peak hour trips (125 in, 75 out) in Squilchuck Canyon.
These volumes were then subtracted from the appropriate movements at applicable intersections
of Medium Low Growth traffic volumes identified earlier to determine the Current Trends
volumes. 2028 Current Trends Alternative turn movement volumes are shown in Figure 9 and
the 2028 Medium Low Growth Alternative volumes are shown in Figure 10.
9. Operational Analysis
The analysis of Level-of-Service (LOS) is a means of quantitatively describing the quality of
operational conditions of a roadway segment or intersection and the perception by motorists and
passengers. Service levels are identified by letter designation, A to F, with LOS “A” representing
the best operating conditions and LOS “F” the worst. Each LOS represents a range of operating
conditions, and one or more measures of effectiveness (MOE’s) are used to quantify the LOS of
a roadway element. For intersections the MOE used is average control delay (seconds) per
vehicle. While there are several methodologies for estimating the LOS of intersections, the most
commonly used is that presented in the Highway Capacity Manual and is the methodology used
in this study (HCM 2000). The Highway Capacity Manual LOS criteria for signalized,
unsignalized and roundabout intersections are summarized in Table 4.
Table 4:
Level-of-Service Criteria for Intersections
Average Control Delay
Volume/CapaCity
(seconds/vehicle)
Ratio
Level of
Service
(LOS)
A
B
C
D
E
F

Signalized
Intersections
< =10
>10 - < 20
>20 - < 35
>35 - < 55
>55 - < 80
>80

Unsignalized
Intersections
< =10
>10 - < 15
>15 - < 25
>25 - < 35
>35 - < 50
>50

Roundabout
Intersections
< 0.59
0.60 – 0.69
0.70 – 0.79
0.80 – 0.89
0.90 – 0.99
>1.00

Source: Highway Capacity Manual 2000, Transportation Research Board, National
Research Council, Washington, D.C., 2000.

The signalized method is based on the capacity available to service the various movements at an
intersection based on the amount of green time provided for each movement, the impacts of any
conflicting movements, etc; for unsignalized intersections delay is based on the availability of
gaps in the major street traffic flow to allow minor street movements to occur. Delay results in
driver frustration and anxiety, loss of time, unnecessary fuel consumption, and contributes to
unnecessary air pollution.
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The City of Wenatchee has established a LOS for traffic using a rating from A to F, with LOS A
representing the highest level and the best operating conditions and LOS F the lowest level. The
City’s standard for Level of Service for City intersections is LOS “D”, meaning that the overall
LOS for each approach must be “D” or better. These proposed criteria will be the basis for
determining appropriate mitigation for future traffic volumes.
10. Level of Service Analysis
2008 – Existing
Peak hour traffic volumes from Figure 8, along with the existing intersection geometry from
Figure 7 and traffic control information were input into the Highway Capacity Software (HCS)
to determine the delay and Level of Service at the intersections. The results of each Capacity
analysis and intersection delay for existing conditions are shown in Table 5. Capacity analysis
worksheets are included in Appendix D.
As shown in Table 5, currently traffic operations for the intersections in the study area provide
acceptable levels of service for all intersections. The worst intersection being Crawford Street at
Mission Street which has an overall Level of Service “B”.
Table 5.
Existing PM Peak Hour Delay and Level of Service
2008 (Existing)
Overall
Worst
Intersection
Intersection
Approach
Maiden Ln/Dawn Terrace
*
SB--11.8/B
Maiden Ln/Western Ave
*
EB--12.7/B
5th St/Surry Rd
*
SB--12.0/B
5th St/Western Ave
14.6/B
WB--18.3/B
Cherry St/Western Ave
*
WB--14.6/B
Crawford St/Miller St
*
EB--20.5/C
Crawford St/Mission St
17.9/B
EB--21.2/C
LEGEND
28.8/C Delay and Level of Service using existing lane configurations.
* Uncontrolled Movements (major street through) not provided for overall intersection
Analysis for Two-way Stop Controlled Intersections.
NB = northbound, SB = southbound, WB = westbound, EB = eastbound

2028 Current Trends Alternative
Capacity analysis was performed for the 2028 Current Trend Alternative using the traffic
volumes shown in Figure 9 along with the existing geometry at the study intersections. Where
unacceptable Level of Service are anticipated with existing lane configurations appropriate
mitigation to achieve acceptable LOS were evaluated. The results are shown in Table 6.
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Table 6.
2028 Current Trends PM Peak Hour Delay & LOS
Intersection
Maiden Ln/Dawn Terrace
Maiden Ln/Western Ave
5th St/Surry Rd
5th St/Western Ave

Cherry/Western Ave

Crawford/Miller St

Crawford/Mission St

2008 (Existing)
Overall
Worst
Intersection
Approach
*
SB--11.8/B
--*
EB--12.7/B
*
SB--12.0/B
14.6/B
WB--18.3/B
--*
WB--14.6/B
------*
EB--20.5/C
---17.9/B
--

-EB--21.2/C
--

2028 Current Trends Alternative
Overall
Worst
Intersection
Approach
*
SB--47.9/E
*(1)
SB--19.1/C
*
EB--19.3/C
*
SB--25.9/D
55.0/D
EB--70.4/E
37.4/D(2)
NB--46.3/D
*
WB--194.5/F
36.16/E(3)
SB--55.11/F
34.99/D(3)(4)
SB--54.17/F
**(5)
SB--.83/D
*
EB--481.6/F
*(6)(2)
EB--320.1/F
63.92/F(3)
SB--98.95/F
18.59/C(3)(1)
SB--23.13/C
50.9/D
EB--89.3/F
22.1/C(6)
EB--27.0/C

LEGEND
28.8/C
Delay and Level of Service using existing lane configurations.
117.6/F(1) Delay and Level of Service with modifications listed below.
* Uncontrolled Movements (major street through) not provided for overall intersection Analysis for Two-way Stop Controlled intersections.
** Roundabout analysis provides Volume/Capacity ratio for each approach.
NB = northbound, SB = southbound, WB = westbound, EB = eastbound
(1) Assumes adding a SB left turn lane.
(4) Assumes adding a NB right turn lane.
(2) Assumes adding a SB right turn lane.
(5) Assumes conversion to round-a-bout.
(3) Assumes conversion to all-way stop control.
(6) Assumes adding a EB Left turn lane.

As a result, due to the increased growth anticipated within both the City’s UGA and the region
under the Current Trends assumptions, the intersection levels of service are anticipated to decline
at all of the intersections with the majority of the intersections requiring a mitigation in order to
operate at acceptable levels. The following intersection improvements are needed in order to
meet acceptable levels of service:
•

Maiden Lane/Dawn Terrace – Add a southbound left turn lane

•

5th Street/Western Avenue- Add southbound right turn lane

•

Cherry Street/Western Avenue – Conversion of intersection to round-a-bout or traffic signal.

•

Crawford Street/Miller Street – Conversion of intersection to all-way stop and add a
southbound left turn lane

•

Crawford Street/Mission Street – Add an east bound left turn lane

2028 Medium Low Growth Alternative
Using the 2028 Medium Low Growth Alternative traffic volumes developed and shown in
Figure 10, a capacity analysis was again performed. For those intersections anticipated to
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experience unacceptable delay/Level of Service, improvements were evaluated until appropriate
LOS could be achieved. The results are shown in Table 7.
Table 7.
2028 Medium Low Growth Alternative PM Peak Hour Delay/LOS
2008 (Existing)

2028 Current Trends
Alternative
Overall
Worst
Intersection
Approach

2028 Medium Low
Alternative
Overall
Worst
Intersection
Approach

Overall
Intersection

Worst
Approach

Maiden Ln/ Dawn Terrace

*
--

SB--11.8/B
--

*
*(1)

SB--47.9/E
SB--19.1/C

*
*(1)

SB--69.5/F
SB--19.9/C

Maiden Ln/ Western Ave

*

EB--12.7/B

*

EB--19.3/C

*

EB--19.7/C

5th St/Surry Rd

*

SB--12.0/B

*

SB--25.9/D

*

SB--25.9/D

14.6/B
--

WB--18.3/B
--

55.0/D
37.4/D(2)

EB--70.4/E
NB--46.3/D

57.9/E
40.3/D(2)

EB--74.5/E
NB--54.4/D

*
----

WB--14.6/B
----

*
36.16/E(3)
34.99/D(3)(4)
**(5)

WB--194.5/F
SB--55.11/F
SB--54.17/F
SB--.83/D

*
38.38/E(3)
36.86/E(3)(4)
**(5)

WB--299.0/F
SB--58.84/F
SB--57.72/F
SB--.88/D

*
--

EB--20.5/C
--

--

--

*
*(6)(2)
63.92/F(3)
18.59/C(3)(1)

EB--481.6/F
EB--320.1/F
SB--98.95/F
SB--23.13/C

*
*(6)(2)
81.03/F(3)
22.61/C(3)(1)

EB--650.2/F
EB--452.5/F
SB--126.85/F
SB--29.44/D

17.9/B
--

EB--21.2/C
--

50.9/D
22.1/C(6)

EB--89.3/F
EB--27.0/C

59.7/E
23.6/C(6)

EB--109.8/F
NB--33.4/C

Intersection

5th St/

Western Ave

Cherry/ Western Ave

Crawford/Miller St

Crawford/Mission St
LEGEND

7.1/A Delay and Level of Service using existing lane configurations.
30.5/C (1) Delay and Level of Service with modifications listed below.
* Uncontrolled Movements (major street through) not provided for overall intersection Analysis for Two-way Stop Controlled Intersections.
** Roundabout analysis provides Volume/Capacity ratio for each approach.
NB = northbound, SB = southbound, WB = westbound, EB = eastbound
(1) Assumes adding a SB left turn lane.
(2) Assumes adding a SB right turn lane.
(3) Assumes conversion to all-way stop control.
(4) Assumes adding a NB right turn lane.
(5) Assumes conversion to round-a-bout.
(6) Assumes adding a EB Left turn lane.

Similar to the Current Trends Analysis, Table 7 indicates the additional decline to the LOS for
each intersection will result due to the future expansion of the UGA. Close inspection of Table 7
reveals that this alterative will not lower the LOS of any intersection analyzed further than the
Current Trends Alternative. Therefore no further mitigation would be required beyond that
required under the Current Trends alternative
B. Sewer
The City of Wenatchee prepared a General Sewer Plan in 2008. The following is a summary of
the sanitary collection and disposal system.
1. Wastewater Treatment Plat
The City of Wenatchee currently operates a Class III activated sludge Waste Water Treatment
Plant (WWTP) with UV disinfection which discharges into the Columbia River. Current influent
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to the plant is about 3.3 Million Gallons per Day (MGD). The WWTP’s National Pollutant
Discharge Elimination System (NPDES) permit currently allows for 5.5 MGD for the maximum
monthly average. The 2008 General Sewer Plan indicates that the WWTP will have adequate
capacity through the year 2025.
2. Collection System
There is currently no sanitary sewer collection in any of the three canyons studied. Homes in all
three canyons studied are currently on septic systems. The City of Wenatchee currently has
existing sanitary sewer collection mains adjacent to the study areas that could be extended in the
future. Increasing the density to Medium-Low Growth build-out would require extension of the
City of Wenatchee sewer collection system. The following sections describe the demand and
facilities needed for the expansion of the sanitary sewer system to serve the three canyons at
build-out of residential units.
3. Sewer Loading
A demand of 100 gallons per capita per day (gpcd) used by the 2008 City of Wenatchee General
Sewer Plan was used in this study. The ratio of peak flow (Qpeak) to average flow (Qavg) was
based on the guidelines in the Department of Ecology’s Criteria for Sewage Works Design.
Inflow and infiltration were not used in this sewer design since they were not found to be a major
factor in Wenatchee (2003 Wenatchee Waste Water Treatment Plant Improvements, Final
Facility Plan Amendments). It is assumed that homes currently utilizing onsite septic systems
will eventually be served by the sanitary sewer collection system. Based on an average of 2.53
persons per residence (used in the 2008 General Sewer Plan), the following demands were
estimated are shown in Table 8.
Average demands and peak demands were calculated as follows:
•
•

Average Daily Flow (gal/day) = Res. Units x (2.53 Persons/Unit) x 100 gpcd
Peak Flow (cfs) = Average Daily Flow x Qpeak/Qavg / (7.48 gallons/cubic foot) /
(86,400 seconds/day)
Table 8
Estimated Sewer Demand at Build-Out
Average
Residential
Flow
Qpeak/
Qpeak
Canyon
Units
Persons
gal/day
Qavg
(cfs)
Number One
49
124
12,400
4.22
0.08
Number Two
93
235
23,500
4.12
0.15
Squilchuck
252
638
63,800
3.92
0.39
Total
394
997
99,700
--.62
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4. Facility Improvements
Limited topographical information was available for this study; however, it appears that all three
canyon study areas can be served by a gravity collection system without the need for any lift
stations. Additional detailed topographical information should be obtained for a more exact
determination of the onsite sewer collection system that will be required. Any of the sanitary
sewer extensions to the three canyon areas should be sized for the expected build-out flows from
each study area. An 8-inch diameter sewer line would be sufficiently large in each canyon to
handle the peak demand generated. These distribution lines along with connection locations to
existing lines are shown on Figures 11 to 13.
C. Water
The City of Wenatchee published a Water System Plan in 2003, and the Chelan County Public
Utility District (PUD) has prepared a draft Water System Plan in 2008. The following is a
summary of the domestic water source capacity and the distribution system based on these
planning documents.
1. Source Capacity
The City, PUD, and the East Wenatchee Water District have collaborated to develop what is
referred to as the Regional Facility for supplying water for their respective distribution systems.
Four main wells are used to pump water from an aquifer capable of providing an estimated
170,000 gpm. The source of water is ample for providing the domestic water needs since the
aquifer is so large. The limiting factor for supplying water demand comes from water rights,
well pumping facilities, storage capacities, and distribution lines. The City's current pumping
setup can only produce about 15,000 gpm.
The Regional Facility has water rights for pumping 30,000 gpm. Based on current zoning and
projected demands, the current water rights are adequate to provide water to the existing service
area through the year 2025.
2. Distribution System
The three canyons analyzed in this study are currently within the boundary of the PUD water
system service area. The PUD has divided its system into several pressure zones. The pressure
zones are more or less delineated based upon elevations of service areas, with pressures
approximately ranging from 30 psi to 225 psi. Pressure zone names come from the outlet
elevation of storage reservoirs that supply the zones when needed.
Number One Canyon is contained in the 1428 (West Wenatchee) pressure zone; Number Two
Canyon is inside the 1427 (Upper Skyline) pressure zone. Squilchuck Canyon extends into two
pressure zones, the 1100 (Circle Street) and the 1427 (Upper Skyline) pressure zones. Figure 14
delineates these pressure zones. It is anticipated that the Upper Skyline reservoir will be
deficient approximately 160,000 gallons in the year 2013. The Circle Street and West
Wenatchee reservoirs are estimated to provide adequate storage through the year 2025. The
following sections describe the demand and facilities needed for the expansion of the current
water system to serve the three canyons at residential unit build-out.
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3. Water Demands
Demand calculations were based on the PUD’s 2008 Water System Plan which divides water
demands into pressure zones and calculates Average Daily Demand (ADD) based on residential
Equivalent Metering Units (EMU). Each EMU is the same as a 5/8” diameter service connection
which generally corresponds to a typical residential unit.
Using zoning densities developed through this study, the number of residential units that could
be built in each canyon area was determined. Squilchuck Canyon residential units were further
divided into corresponding pressure zones. Average daily demand (ADD) was calculated as:
ADD = Res. Units x (ADD/EMU)
Average Daily Demands for each canyon area are shown in Table 9.

Canyon
Number One
Number Two
Squilchuck
Squilchuck

Table 9
Water Average Daily Demand
Pressure
Residential
ADD/EMU
Zone
Units
1428
49
235
1427
93
236
1427
222
236
1100
30
152

ADD (gpd)
11,500
21,900
52,400
4,560

Maximum Daily Demand (MDD) and Peak Hourly Demand (PHD) were calculated by
multiplying a peaking factor to the Average Daily Demand. These peaking factors were based
on historical pump run-times (2008 WSP) and on Department of Ecology design standards.
These are shown in Table 10.
Table 10
Maximum Water Daily Demand and Peak Hourly Demand
Pressure
ADD
MDD
MDD
PHD
Canyon
Zone
(gpd)
/ADD
(gpd)
/ADD
Number One
1428
11,500
2.00
23,000
4.53
Number Two
1427
21,900
1.90
41,700
4.37
Squilchuck
1427
52,400
1.90
99,500
4.37
Squilchuck
1100
4,560
2.00
9,120
4.64

PHD
(gpm)
36
67
159
15

Facility Improvements
Additional facilities needed for build-out in each canyon are shown in Figures 15 - 17. The City
requires all new water distribution mains be at least 8-inch diameter. The network of 8-inch
distribution lines shown in Figures 15-17 would be adequate to handle the estimated water
demands in each canyon, including the 1,500 gpm fire flow criteria. Two Pressure Reducing
Valves would be needed to service the Squilchuck Canyon area at an appropriate pressure of (30
to 90 psi).
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D. Storm Drainage
Additional storm drainage in the canyons as a result of future development should be handled
through the use of several small detention facilities or a single larger detention facility. The
preferred detention facility would be the use of detention ponds. Detention ponds along with
appropriate flow control devices will help control post-development flows from impacting
downstream properties. The ideal location of detention facilities should be established at the low
end of the subject areas. The City should preserve areas at the low end of the foothills for
potential detention facility areas.
Due to the location and topography of the foothill areas and the history of flooding identified in
Section II, F., the preservation of natural drainage ways should be preserved. This will allow
upstream drainage to bypass the lower developed areas. Upstream storm drainage analysis will
need to be conducted to determine predevelopment flows. Analysis should be in accordance with
the latest edition of the Stormwater Management Manual for Eastern Washington. Once the
upstream pre-development flows are established, appropriate flow control structures can be
sized.
Since pre-developed flows will be allowed to bypass developed areas, a downstream storm
drainage analysis will also need to be conducted. Downstream analysis will need to look at the
impact of releasing predeveloped flows to downstream infrastructure and existing properties.
There may be a need to improve downstream infrastructure to safely bypass predeveloped flows.
Downstream analysis should also look at the impacts of emergency overflows or the failure of
detention facilities.
Detention facilities will need to be designed in accordance with the latest edition of the
Stormwater Management Manual for Eastern Washington. Location and topography will affect
the sizing and shape of detention facilities. Proposed locations and approximate sizing of the
facilities are noted in Figures 18-20. The size of detention ponds are based upon a rectangular
configuration with an average water depth of 3-feet. An additional 2-feet of freeboard was
assumed for an overall depth of 5-feet for detention ponds. Depending on final detention pond
design locations, additional area may be required for detention facilities. Pre-developed flows
should be released to existing drainage channels or natural drainage ways to minimize impacts to
the environment. If other means of conveyance are needed, they should be sized in accordance
with the latest edition of the Stormwater Management Manual for Eastern Washington.
Depending on soil type and depth to groundwater, other means of storm detention may also be
used. The Department of Ecology has introduced Source Control for UIC (underground injection
control) Wells in Washington State. This will affect drywells, infiltration trenches and any other
method that injects stormwater directly into the ground. All UIC facilities public and private
must be registered with the Department of Ecology in accordance with the latest edition of the
Stormwater Management Manual for Eastern Washington.
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V.

MITIGATION COSTS

One of the primary purposes of this study was to identify potential financial costs of
infrastructure related to the future expansion of the City’s UGA Boundary into the foothills area.
The following outlines these costs based on 2008 dollars. This does not mean that the only costs
related to a future expansion of the UGA will be financial. Other costs related to increased fire,
police and emergency services will occur as well as other City administrative costs. There will
also be environmental costs related to the reduction of wildlife and agricultural resources. Some
of these costs can be mitigated through design standards and specific mitigation requirements at
the time of development. Section VI, Standards/Guidelines, also identifies potential mitigation
solutions.
A. Transportation
1. Intersection Improvement Costs
Based on the recommended improvements outlined in Section IV, Alternative Analysis, the
intersection improvement costs outlined in Table 11 were identified as required to mitigate to the
anticipated impacts due to increased traffic under both the Current Trends and Medium Low
Growth alternatives.
Table 11
Intersection Improvement Cost Estimate Summary
Intersection
Maiden Ln/Dawn Terrace
Maiden Ln/Western Ave
5th St/Surry
5th St/Western Ave
Cherry St/Western Ave
Crawford St/Miller St
Crawford St/Mission St

Improvements
Widen for New SB Left Turn Lane
No improvements anticipated
No improvements anticipated
Widen for New SB Right Turn Lane
Construction of New Roundabout
Construction of New Traffic Signal
Conversion to all-way stop
Add New SB Left Turn Lane
Add New EB Left Turn Lane

Cost Range
Low
$89,000
--$101,000
$330,000
$134,000

High
$116,000
--$131,000
$480,000
$174,000

*

*

*

*

* costs not prepared based on the assumption that all improvements could be installed to the existing
roadway cross section and no widening of the roadway would be necessary. Anticipated improvements will
only require minimal restriping of the approach to include the left turn lane which could be done by the City
Maintenance Department.
* Costs assume 2008 dollars
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2.
Roadway Improvements
In addition to intersection improvements, new roadway connections between developments and
study areas as well as existing roadway improvements are necessary to provide adequate
roadway networking for circulation and fire access in the potential UGA expansion areas. The
City of Wenatchee Subdivision Ordinance requires that each subdivision over 40 lots have two
points of access for emergency services access. This not only allows for better emergency
vehicle response but also allows for more options during an evacuation due to wildfires or
flooding. Due to the unique features along the foothills (including the steep slopes and canal) it
is difficult to manage and develop a network at an individual subdivision level and connectivity
needs to be analyzed at a sub-area level. The City’s Comprehensive Plan has already identified
several potential roadway connections within the existing UGA which will provide connections
between the Broadview/ North Road and Number One Canyon, and the area south of 5th Avenue
and west of Western Avenue. Although the City has shown these potential roadway connections
in the Comprehensive Plan, no detailed work had been performed to determine the feasibility of
such routes. The consultant team has prepared some potential alignments included in
Appendix E for these connections that evaluate potential grades as well as cuts, fills and potential
walls that would be required should the city pursue these alignments as development
continues. These connections would help to alleviate the existing dual access issues and provide
for alternative routes for traffic distribution.
During the development of the Medium Low Growth Alternative potential expansion areas, the
ability to provide secondary access was a deciding factor on how large the expansion area could
be. Along with secondary access, improving the roadway along the arterial and collector
roadways within the existing and potential UGA will be required in order to meet urban
standards. Currently most of the roadways outside of the current City limits are built to a county
standard which allows a narrower roadway and does not include curb, gutter, or sidewalks. As
areas of the UGA are incorporated into the City limits, improvements to the roadways will be
necessary to meet urban standards and capacity. Due to steepness of cross-sectional slopes or
right of way, other options for pedestrian facilities may be preferred. The following is the
current required cross-section and cost estimate (Table 12) for the development of roadway
improvements for each canyon:
County to Urban Collector Roadway Conversion:
•

Existing – 20’ county road with gravel shoulders.

•

Proposed – 32’ roadway including: Curb, Gutter and 5’ sidewalks located on both sides
of the roadway

Residential (Local):
•

Proposed – 32’ roadway including: Curb, Gutter, 5’ planter and 5’ sidewalk on both sides
of the roadway.
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Table 12
Roadway Improvement Cost Estimate Summary
Study Area
Broadview/North Road
Number One Canyon
Number Two Canyon
Appleatchee

Roadway Type

Length
(in feet)

No Improvements anticipated.
County Conversion
2,250
Residential
1,700
County Conversion
2,000
Residential
3,300
No Improvements anticipated.
County Conversion
3,300
Residential local
6,350

Cost Range
Low
-$422,000
$577,000
$375,000
$1,120,000

High
-$1,178,000
$1,243,000
$1,047,000
$2,414,000

--$618,000 $1,727,000
Squilchuck
$2,155,000 $4,644,000
Total
5,267,000 12,253,000
Both the low and high estimates include a 32’ wide roadway with curb and gutter (this includes
widening the existing spine roads an additional 12’). In addition, the Low Estimate includes an
asphalt pathway, with no street lighting and a 15% contingency. The High estimate includes
concrete sidewalks, street lighting and a 30% contingency.
B.

Sewer

Table 13 outlines estimated cost (based on linear feet) associated with the sewer main
construction for the Medium Low Growth Alternative.
Table 13
Sewer Facility Expenses for Medium-Low Growth Build-Out
Canyon
Total*
Number One
$778,000
Number Two
$517,000
Squilchuck
$1,430,000
Total
$2,725,000
* Based on 2008 dollars

Any offsite costs to provide sewer service to the canyons will be determined by the City.
C.

Water

Table 14, below outlines the estimated price for the additional facilities for the Medium Low
Growth alternative.
Table 14
Water Facility Expenses
Canyon
Total*
Number One
$148,000
Number Two
$288,000
Squilchuck
$1,310,000
Total
$1,746,000
*Based on 2008 dollars
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Any offsite costs to provide water services will be calculated by the City and Chelan PUD.
D. Storm Drainage
It is anticipated that the costs for the stormwater facilities under the Medium Low Growth
Alternative will be paid by future developers of the property. The expected cost per acre of
storm detention pond is about $82,000. This includes earthwork, inlet/outlet control, emergency
overflow structures, fencing and landscaping. Assuming land cost is $50,000 per acre, and
adding a 20% contingency, the storm detention ponds would cost around $158,000 per acre.
Table 15, below outlines the total estimated price for the storm detention ponds.
Table 15
Estimated Storm Detention Pond Costs*
Canyon
Number One
Number Two
Squilchuck
Total

Acres
1.0
0.8
3.1
4.9

Total Cost*
$158,000
$127,000
$491,000
$776,000

*2008 dollars
NOTE: Conveyance system from roads to ponds are
included in Road Costs

E.

Total Mitigation Costs

Based on the above, the total mitigation and per unit costs for the Medium Low Growth
alternative is summarized in Tables 16, 17 and 18, below for each canyon.
Table 16
Number One Canyon Total and Per Unit Costs
Low Cost
Total
Cost

Improvement
Transportation
Roads
$999,000
Intersections
$101,000
Sub Total $1,100,000
Sewer
$778,000
Water
$148,000
Storm Drainage
$158,000
Total $2,184,000

High Cost
Cost per Unit
New
All Units
16 Units
49 Units
$62,438
$6,313
$68,750
$48,625
$9,250
$9,875
$136,500

$20,388
$2,061
$22,449
$15,878
$3,020
$3,224
$44,571
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Total
Cost
$2,421,000
$131,000
$2,552,000
$778,000
$148,000
$158,000
$3,636,000

Cost per Unit
New
All Units
16 Units
49 Units
$151,313
$8,188
$159,500
$48,625
$9,250
$9,875
$227,250

5/22/2009

$49,408
$2,673
$52,082
$15,878
$3,020
$3,224
$74,204

Table 17
Number Two Canyon Total and Per Unit Costs
Low Cost
Total
Cost

Improvement
Transportation
Roads
$1,495,000
Intersections
$134,000
Sub Total $1,629,000
Sewer
$517,000
Water
$288,000
Storm Drainage
$127,000
Total $2,561,000

High Cost
Cost per Unit
New
All Units
92 Units
93 Units
$16,250
$1,457
$17,707
$5,620
$3,130
$1,380
$27,837

$16,075
$1,441
$17,516
$5,559
$3,097
$1,366
$27,538

Improvement
Transportation
Roads
Intersections
Sub Total
Sewer
Water
Storm Drainage
Total

Total
Cost
$3,461,000
$330,000
$3,791,000
$517,000
$288,000
$127,000
$4,723,000

Cost per Unit
New
All Units
92 Units
93 Units
$37,620
$3,587
$41,207
$5,620
$3,130
$1,380
$51,337

$37,215
$3,548
$40,763
$5,559
$3,097
$1,366
$50,785

Table 18
Squilchuck Canyon Total and Per Unit Costs
Low Cost
Total
Cost

High Cost
Cost per Unit
New
All Units
242 Units 252 Units

Improvement
Transportation
$11,459
Roads
$2,773,000
$0
Intersections
$0
Sub Total $2,773,000
$11,459
Sewer
$1,430,000
$5,909
$5,413
Water
$1,310,000
Storm Drainage
$491,000
$2,029
Total $6,004,000
$24,810
* Does not include improvements to Methow

$11,004
$0
$11,004
$5,675
$5,198
$1,948
$23,825

Total
Cost

Cost per Unit
New
All Units
242 Units 252 Units

Improvement
Transportation
$26,326
Roads
$6,371,000
$0
Intersections
$0
Sub Total $6,371,000
$26,326
Sewer
$1,430,000
$5,909
$5,413
Water
$1,310,000
Storm Drainage
$491,000
$2,029
Total $9,602,000
$39,678
* Does not include improvements to Methow

As can be noted from the above, the per unit mitigation costs for all three canyons is
substantially above current per unit mitigation costs normally incurred by developers in either
the County or the City. Because of this, it is unlikely if these costs could be supported under
current market conditions.
Historically, the City has been successful in securing state and
federal grants and loans that could reduce these costs substantially. In addition, some of these
costs, such as water service and intersection improvements will required even under the Current
Trends alternative.
Because of the relative small number of additional units being proposed for the Number One
Canyon, it is unlikely that the per unit price for this canyon could be made feasible without an
increase in the total number of units within the UGA.
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$25,282
$0
$25,282
$5,675
$5,198
$1,948
$38,103

VI. STANDARDS AND GUIDELINES
A. Introduction
In the event that the City does extend its Urban Growth Boundaries into the foothill canyon
areas, it will be critical that future development takes place in a manner that retains the natural
amenity of the area, protects indigenous wildlife and retains the recreational opportunities that
currently exist. It will also be critical that any future development occur in a manner that does
not impact storm runoff, slope instability and the health and safety of existing and future
residents due to the lack of emergency access, impacts from flooding and wildfires.
These guidelines have been developed to assist the City and the development community to
achieve environmentally sound and livable hillside neighborhoods in the potential UGA
expansion areas or on hillsides in the existing city limits. The proper application of these
guidelines will enhance the desirability and marketability of hillside developments, allowing
flexibility and innovation in design while recognizing key goals to manage hillside development.
These guidelines will also assist in rezoning, subdivision design, and development variance
application preparation and reviews.
B. Goals of Steep Slope Development
1. New development on steep slopes should:
•

Contribute to the hillside character of City’s residential neighborhoods in a positive
manner;

•

Protect wildlife habitat and environmentally sensitive areas;

•

Integrate or protect unique or special natural features of the site such as landforms, rock
outcroppings, vegetation, drainage courses, hilltops and ridgelines;

•

Avoid unstable or hazardous portions of the site and protect lives and property from
hazardous conditions such as landslides, erosion, etc;

•

Provide safe access for residents, visitors and service providers;

•

Maintain the aesthetic and scenic quality of the hillsides;

•

Be compatible with the natural features, building location and existing open spaces of
neighboring properties;

•

Respect the existing views, privacy, access to light and safety of neighboring properties;

•

Support economic and efficient construction and maintenance standards.

2. Site and Subdivision design should:
•

Identify significant features as part of a site assessment prior to developing the building
site and road design in order to acknowledge and maintain the hillside character and
natural features of the site;

•

Develop an understanding of the environmental and geological conditions of the site prior
to any construction to ensure that the most appropriate methods and materials are used to
develop the site;
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•

Protect the important ecological and aesthetic values of environmentally significant
features, as well as maintain slope stability, drainage and prevent erosion;

•

Create larger lots or cluster the development in order to avoid disturbances of those
ecologically sensitive sites generally identified as Environmentally Sensitive Areas
(ESAs) and specifically located during a site assessment prior to site planning;

•

Undertake subdivision planning and design that respects the existing area’s natural
terrain, hazardous conditions, and enhances the natural character of the area;

•

Require subdivision planning and design that allows as much untouched native and
natural green space as possible;

•

Direct more density on the less sensitive parts of a site through “cluster” development;

•

Avoid including steeper portions of a site (with 25% or greater slope) in the lot size
calculation, or where sufficient land with a slope less than 25% is not available, larger
lots may be considered provided there is a building site and access;

•

Minimize the impact of grading and retain the natural and topographic character of the
site;

•

Maximize the amount of vegetation and other natural features to remain undisturbed so as
to protect ecological values, maintain slope stability and provide an aesthetically pleasing
viewscape;

•

Protect and preserve the scenic characteristics of strategic hillsides as well as to consider
opportunities to provide scenic views from a hillside site;

•

Maintain the character of the hillsides, natural features such as Castle Rock and Saddle
Rock for residents as well as the neighboring communities.

3. To protect the natural environment, new development should:
•

Minimize slope alterations and retain the natural terrain and topography of the site;

•

Minimize disturbance to natural vegetation, thereby maintaining: ecosystem integrity and
protecting natural buffers between lots; and slope stability reducing hazardous conditions
such as landslides and erosion;

•

Retaining or removing vegetation should be based on an intimate knowledge of the site;

•

Plant vegetation that helps mitigate the impact of development, enhances visual quality
and addresses the needs of residents; and

•

Use plants and tree species that are native to the local environment which can help
provide food and shelter for local wildlife, cost less to maintain and be more fire and
drought resistant.

4. To allow for the effective provision of utilities and roadways, new development should:
•

Implement methods for collection, conveyance, control and treatment of stormwater that
will mitigate potential impacts on and downstream of steep slope sites;
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•

Use the City’s stormwater management goals, objectives and polices to limit runoff from
new development according to the capacity and sensitivity of the downstream
watercourse systems;

•

Allow flexibility in road layout patterns and road widths that compliment hillside
character, and where visual and environmental objectives can be achieved. Road patterns
developed for “flat land” are not always suitable on sloped land, and flexibility is needed
to achieve a sense of neighborhood while being sympathetic to the terrain;

•

Provide safe and functional access to individual properties throughout the year;

•

Consider the following access issues when planning subdivisions: driveways with
significant elevation differences; short travel distance or tight corners; limited parking
capacity; limited visibility on the road; difficult access in winter conditions; and space for
residential pick-up and delivery;

•

Provide municipal services and utilities on steep slope developments that has the least
environmental and visual impact, meets service requirements, and minimizes redundancy,
capital costs and ongoing maintenance costs;

•

Use a comprehensive design and phasing of infrastructure to reduce costly redundancy or
insufficient capacities and to limit the impact to the natural environment caused by
repeated digging and to limit alterations to the landscape. Since development on steep
slopes requires additional infrastructure to deal with elevation changes in relation to the
servicing lines; and.

•

Consider comprehensive design of water and sewer systems as part of, or in response to,
neighborhood plans.

C. Guidelines
The following guidelines should apply to address the Goals and Objectives set out in Section B.
1. Site and Subdivision Design
a. Support the use of larger single-family lots or cluster developments, or a combination of
these two types of development, on steep slopes in order to provide appropriate building sites
while retaining natural features and hillside character;
b. When calculating lot area within single-family subdivisions, it should be exclusive of any
slope of 25% or greater. Where the minimum lot size cannot be achieved on lands with
slopes less than 25%, a larger minimum lot size will be required;
c. Each single family parcel created by subdivision must have a buildable site and show a
building envelope on the subdivision grading plan;
d. Use building setbacks in a flexible manner to protect slopes and natural features from
development encroachments; and
e. Show proposed setbacks, driveways and building pads on grading and subdivision
development plans.
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2. Cluster Development
In existing residential areas, cluster development may be in the form of smaller single-family
lots, duplexes, triplexes, patio homes or small-scale townhouse complexes.
Cluster development should be used as an alternative to a conventional single-family subdivision
where one or more of these criteria can be met.
a. It reduces site manipulation and preserves more of the natural character of the hillside than a
standard single-family subdivision;
b. It protects designated environmentally sensitive areas on the property;
c. It avoids developing steep or hazardous (e.g., erodible or flood-prone) portions of the
property;
d. The open space provides a natural corridor through or around the property, or connects to
open space in the neighborhood;
e. The open space buffers higher density development from neighboring single-family
development, if applicable;
f. The proposed building forms are of a character and quality that fit into and enhance the
surrounding neighborhood;
g. The development maintains a visually attractive Natural Feature;
h. Installation of infrastructure and provision of public services can be economized;
i. The amount and distribution of open space to be retained, the availability of undeveloped
buffers to neighboring properties and the nature of surrounding development must be
considered when deciding the appropriate mix of building form;
j. To qualify as open space development on those lots proposing to cluster, a minimum of 20%
of the gross site area shall be provided as permanent open space; and
k. The undeveloped portion of any development shall be designated and secured as permanent
open space and shall not be further subdivided. Dedication of the open space to the City’s
Department of Parks and Recreation, a land trust, non-profit organization or other. If this is
not an option, other smaller tracts could be managed through a homeowners association.
3. Roads and Lot Layout
a. Lay out roads and lots in a pattern that offer a variety of sizes and configurations that
complement the topography and features of the site.
b. Use flag or panhandle lots only where they can minimize cut and fill and can provide access
to developable areas not readily accessible by public roads. Panhandle accesses shall meet
the requirements of the City for servicing and fire protection.
4. Trails and Open Space
a. Retain open space corridors to provide continuous habitat linkages within the site as well as
with neighboring sites.
b. Use trails or linear systems to link parts of the hillside community which are not otherwise
linked by roads due to topographic constraints. An open space, streetscape and trail system
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should be developed to provide pedestrian access within the hillside area and to/from key
destinations in other parts of the community (e.g., schools, commercial or town center, parks,
other trails, etc.).
c. Avoid extensive slope grading to accommodate parks. Establish “pocket” parks for respite
where natural terrain permits, or very minor grading is needed, which could serve as a local
amenity as well as to protect more of the slope.
d. Incorporate significant features such as rock outcrops, streams and cliffs into the open
space/trail system.
e. Develop trailheads to provide adequate parking, signage, fencing, screening, and restroom
facilities, where appropriate,
f. Provide for the maintenance of trails through pubic or quasi-public ownership or through
appropriate homeowners associations.
5. Earthworks & Grading
a. Prepare a grading plan that indicates clear feasibility for roads and building envelope without
massive manipulation of the site.
b. Avoid grading or alteration of key topographic features (e.g., knolls, ridgelines, bedrock
outcrops, cliffs, ravines, etc.).
c. Avoid sharp cuts and long or wide slopes with a uniform grade.
d. Establish contours and gradients that resemble the naturally occurring terrain.
e. Round out slope transitions and blend transitions between lots or adjacent to undisturbed
areas.
f. Refrain from grading large flat terraces on hillside sites in order to expand developable area
or to develop housing or other uses characteristic of flat or gently-sloped sites.
g. Developing smaller terraces (e.g., for building pads, lawn areas, patios, stepped retaining
walls, etc.) is acceptable.
6.

Cut and Fill

a. Where the volume of cut exceeds the volume of fill material for a proposed development, do
not dispose of it on site in the form of unnecessary filling, berming or side-casting.
b. Where necessary, dispose of excess material at appropriate off-site locations.
c. Revegetate exposed slopes as quickly as possible to prevent erosion and slope in stability
problems.
7. Earthworks
a. Avoid potentially hazardous or unstable areas of the site.
b. Do not clear more trees and vegetation than is needed to install services for any given phase
of the development.
c. Do not create deep scars or expose large areas of highly visible sub-soil and parent material
of the site.
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d. Avoid side-casting of material along undeveloped road frontages.
e. Avoid the excavations and the placement of fill that result in terrain forms that are not
characteristic of the natural topography.
8

Retaining Walls

a. Use retaining walls where they can reduce disturbing the slope to provide useable
construction sites.
b. Retaining walls should respect the natural character of the site and not be dominating or
fortress-like.
c. Retaining wall height should generally be limited to eight (8) feet for roads and site works
and four (4) feet for front, rear and side yards. Higher walls may be appropriate where they
are articulated, have a surface texture/pattern, or where sufficient landscaping is provided at
its base.
d. Employ a system of smaller stepped retaining walls over the use of a large uniform wall.
e. The height and depth of the wall steps should be consistent with the natural terrain or with
the slope above and below the walls.
f. For stepped retaining wall systems, landscape the intermediate terraces.
g. If the retaining wall is related to the structural integrity of the building or over four (4) feet in
height, it will be necessary to address the retaining wall through the building permit process.
9. Visual Quality
a. Scenic features are components of the site that are visually unique and visible to the site,
neighborhood or community (e.g., rock outcrops, cliffs, overhangs, ridgelines, knolls,
ravines, gullies, etc) and contribute significantly to the character of City and need to be
protected for visual character.
b. Intensive residential development in the vicinity these significant scenic features should be
avoided.
c. Site building envelopes below ridgeline and protect significant scenic features from the
placement of roads and cuts and fills.
d. The form, exterior design, and finish of buildings and structures should be complementary to
the scenic feature, preferably through the use of muted colors and natural materials.
e. Development should be sited so as to minimize the impact on down slope views by
interrupting the view of imposing structures seen by the neighborhood.
f. Scenic view opportunities from hillsides are recognized as valuable to both hillside residents
and the community as a whole. It is important, however, not to compromise the geotechnical
or environmental integrity of the slope just to achieve views.
g. Locate buildings to minimize interference with the views of nearby residences. For example,
stagger buildings where appropriate to provide views between units that may otherwise limit
the field of view.
h. Locate buildings and set building heights so that upslope buildings can have views over
down slope buildings. If massive grading of the slope is necessary to achieve this concept, it
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may be necessary to reconfigure the subdivision or layout. The priority is to avoid disruption
of the terrain.
i. Plan revegetation that will not encroach on viewscapes and locate key public open spaces
(e.g., park, street end, etc) to capitalize on scenic views from the site.
10. Natural Environment
a. Use the Environmental Checklist to identify environmentally sensitive areas and features to
be protected, and to determine measures to avoid, minimize or mitigate environmental
impacts of the proposed development and development activities.
b. Pay particular attention to sediment and erosion control during and after site development
and construction.
c. Identify and protect significant stands of vegetative communities.
d. When preparing a land clearing plan, apply the following criteria in determining existing
vegetation to be retained:
•

Use open space development, varied lot size, and configurations, to retain vegetation to
preserve environmental value (e.g., habitat, biodiversity, etc), and to maintain soil
stability.

•

Make strategic use of any existing vegetation to retain the site’s natural character and to
break up views of building facades, roadways (e.g., cut and fill slopes), and other site
works.

•

The alignments and profiles of roadways and utilities should avoid disruption of
significant vegetation and critical environmentally sensitive areas.

•

Provide sufficient clearance between roads, services and vegetation root zones to ensure
viability of the vegetation.

•

Phase land clearing to minimize the area exposed to soil loss and erosion at any one time
(Complete development and revegetation to control erosion before starting the next
portion).

•

On individual large lots, limit clearing to what is required for services and the building
footprint. Any additional clearing should be immediately revegetated.

•

For areas of the site where vegetation must be removed but no construction will occur,
leave soil intact (i.e., avoid compaction, excavation, filling, etc.) to allow for more
successful replanting in these areas.

11. Revegetation and Landscaping
a. Restore disturbed areas of the site that are not part of a roadway or formal yard landscaping,
to a natural condition as soon as possible after disturbance.
b. Employ restoration practices specifically tailored to address the type and degree of
disturbance and the specific conditions of the site.
c. Plant trees to screen undesirable views and buffer incompatible uses.
d. Arrange trees in natural groupings or clusters rather than in lines or formal arrangements.

Wenatchee Foothills Development Potential Study

Page 59

5/22/2009

e. Utilize plant material for site restoration and residential landscaping that is native to the
region as much as possible. Where the use of native plant material is not desirable given site
or view constraints, select plant material that is similar in appearance, growth habit, color and
texture to native plants, and that will not act as a “weed” in the natural environment (i.e., it
will not out-compete native plants, provide habitat for undesirable wildlife, or act as a host
for insect pests).
f. Plant shrubs and trees in masses and patterns characteristic of a natural setting and with the
intent of encouraging biodiversity.
g. Do not encroach on viewscapes of others in relation to the height of any trees species
planted.
h. For restoration or creation of habitat areas (e.g., riparian areas, ravines, greenways, etc) use
plant species that have value as food or cover for wildlife.
i. Replant with drought and fire-resistant species in order to reduce potential fire hazards.
12. Irrigation
a. Employ water-conserving principles and practices in the choice of plant material
(“xeriscaping”), and in the irrigation design and watering of residential and public landscapes
on hillside sites.
b. Limit over-spray and run-off due to watering.
c. Provide automatic shut-off valves for irrigation systems to reduce the risk of accidental
erosion in the event that a head or pipe breaks.
13. Stormwater Management
a. Plans for all development on steep slopes must indicate how stormwater runoff will be
impacted by the development and how those impacts will be mitigated.
b. Depending on the size of the development and complexity of the site conditions, a Drainage
Management Plan may be required for the entire site and downstream drainage areas. (See
Section D for the basic requirements of a Drainage Management Plan.)
c. For steep slopes, special attention must be paid to:
•

Hydrological conditions prior to and after development;

•

Protection of natural flow paths, volumes and storage resources;

•

Impacts on trees, vegetation and other environmental features due to changes in drainage
patterns;

•

Water quality prior to, during and after development;

•

Sediment and erosion control; and

•

On and off-site drainage impacts (eg, drainage from an upper lot to a lower lot).

14. Road Design
a. Design roads with a hierarchy characterized by local roads connecting to local collector roads
that follow the topography as much as possible. Gentle horizontal and vertical curves are
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preferable to straight line patterns that require significant earthmoving, or create
exceptionally steep grades.
b. Local roads (serving houses that front on them) should be kept to a minimum scale and
reflect the local resident/pedestrian use.
c. Split roads with one-way access on each portion, may be utilized where:
•

Special features or significant natural habitat can be protected;

•

The amount of slope disturbance or the amount of cut and fill compared to a standard
two-way road is reduced;

•

The pre-development cross-slope on the road right-of-way exceeds 15%;

•

Using a conventional road on very steep sections makes parcel access difficult;

•

Through traffic can continue to a conventional road connection, or a turn around can be
provided;

•

Intersection clearance is maintained before the split is allowed to occur;

•

Signage is provided to warn motorists of changes in the road configuration and to identify
the direction of the flow of traffic; and

•

Pedestrian safety and emergency access is maintained.

d. One-way roads may be utilized on a site-specific basis where:
•

They will reduce slope disturbance significantly;

•

Through traffic can continue to a conventional road connection; and

•

Pedestrian and traffic safety is maintained.

•

In these situations, one-way roads will have a minimum pavement width of twenty feet
and a minimum right-of-way of thirty feet, and will not exceed 600 feet in length to the
nearest cross-road.

e. Where cul-de-sacs are contemplated, pedestrian connections linking the cul-de-sac to other
streets and open spaces should be incorporated.
f. Alternative road-ends (reduced cul-de-sac radii or hammerhead configurations) may be
utilized on a site-specific basis where:
•

There is lack of sufficient land for a cul-de-sac or very steep slopes would require
excessive cutting and filling;

•

The road serves fewer than 16 lots and/or is less than 300 feet in length; and the road end
accommodates the turning of service and emergency vehicles.
g. Reduced road widths (e.g., from 34 feet to 28 feet) and cross-sectional design standards may
be reduced on steep slopes where:
•

Slope disturbance is significantly reduced and/or special features or habitat are protected;

•

Parking requirements can be met on-site rather than on the road; public safety is
maintained; and

Wenatchee Foothills Development Potential Study

Page 61

5/22/2009

•

Access for maintenance and emergency vehicles is assured.

h. Similarly, reductions in the required width of rights-of-way may be considered where
grading for the full width will significantly impact topography or natural features. See
Section D regarding the location of utilities for further guidelines on reducing the width of
rights-of-ways.
i. The requirement for sidewalks on both sides of minor collectors and local roads on steep
slopes may be reduced to one side where the predevelopment cross-slope on the road rightof-way exceeds 15%. Pedestrian safety must not be compromised by exclusion of the second
sidewalk.
j. The requirement for sidewalks on local roads may be reduced or eliminated on particularly
difficult topography where large lot development generates low traffic volume. Again,
pedestrian safety must not be compromised.
k. Curvilinear or meandering sidewalks and pathways may be used where they eliminate long
sustained grades. Varying offsets between the road and the sidewalk may also be considered
where it will save a significant feature or reduce grading requirements.
l. Conventional road grades and design speeds guidelines may require road geometry that is not
able to respond to local topography, and increase the need for significant cut and fill sections.
More flexible grades and design speeds may be appropriate in some cases.
m. Design speeds of less than 30 mph may be considered on local roads or local connectors on
steep slopes where this allows roads to be more responsive to topographic conditions and
significantly reduces grading requirements.
n. For local roads on steep slopes, grades up to 15% may be permitted for short sections (not
exceeding 300 feet in length), where overall impacts are reduced and the natural character of
the slope is retained and the “stopping sight distance” at intersections is not negatively
affected.
15. Property Access
On steeply sloping sites, designing and installing driveways presents many challenges, such
As significant elevation difference, short travel distance, or tight corners; limited parking
capacity; limited visibility at the road; difficult access in winter conditions; and space for
residential pick-up and delivery.
a. In general, up slope driveways should have a grade no greater than 15%.
b. Where a driveway grade exceeds 15%, it should be no longer than 100 feet in length from the
property line.
c. On down slope driveways, the grade on the first 100 feet from the property line should be no
greater than 15%.
d. Consider the needs of access by emergency vehicles in locating and designing driveways.
e. Common driveways are encouraged when:
•

Significant site grading can be reduced.

•

The grade of a common driveway does not exceed 15%.
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•

Will not serve more than six lots.

•

Up to 8 lots may be serviced with a 20’ wide one-way through-access driveway exiting
onto a city road, depending on site-specific conditions, if less that 500’ in length.

•

There is a “reciprocal access and maintenance agreement” among property owners

•

The civic addresses of the residences located on a common driveway are displayed on a
sign visible from the street.

•

An appropriate location and space is provided at the street for common garbage and
recycling pick-up, and postal delivery. The space must be sufficient to allow a service
vehicle to pull over off the street

16. City Services and Utilities
a. All services and utilities will be installed underground.
b. Where practical, install more than one service in a common trench to reduce the number of
trench excavations and therefore the impacts on the terrain.
c. Where the design profile permits, increase the pipe separation to obtain more than one
service in a trench in accordance with City standards regarding separation of water and sewer
lines.
d. Design water service valve and meter boxes with flexible offsets to property lines to maintain
ease of access and maintenance. Locate boxes where future grading or landscaping will not
make access difficult.
e. Design water system pressure zone boundaries with sufficient range to ensure fire fighting
pressures in the highest side of parcels.
f. Design roads and road rights-of-way to allow flexible offsets for utility trenches and other
facilities such as transformers. This will allow more flexibility to grade rights-of-way to
match existing ground within the road rights-of-way, which will reduce physical impacts and
provide easier servicing in steep slope neighborhoods.
g. Where practical, install power, telephone and cablevision in a common trench in accordance
with the City and utility provider standards. Installation of these services under sidewalks is
encouraged where this can reduce the effective right-of-way required on a steep slope.
h. Alternatively, if no sidewalks are installed on the upper side of a road right-of-way, utilities
could be installed deeper than standard, allowing the slope to grade upward from the back of
the curb within the road right-of-way. Utility service and transformer boxes, which need to
be at road grade, would require suitable grading and retaining structures. However, the net
effect can significantly decrease earthwork volumes and grading required to install a road
into a steep slope.
i. Locate access to utility boxes, fire hydrants and other services that require periodic
inspection in areas where slopes do not exceed 15% and where they are clearly visible from
the road.
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17. Buildings and Structures
This section addresses the height, mass and setbacks of buildings on steep slopes to reduce slope
disruption, minimize visual impact and avoid impinging on sight lines from neighboring lots.
Section F provides suggestions on building design and architecture that complements steep slope
settings.
a. Where demonstrated that it will reduce excessive cut/fill, help to avoid hazardous slopes or
sensitive areas, and enhance the neighborhood, a front yard setback can be reduced to 15 feet.
b. When dealing with height on steep slopes, the following should be considered:
•

Height of adjacent buildings should be considered and consistency maintained.

•

Overall height should be reduced for flat-roof buildings.

•

Limit the perimeter walls to approximately 2.5 stories. This is required to limit the
impact of down slope facades on neighbors. Any additional wall height should be set
back in order to have the house step up hill.

c. Respond to the natural slope of the hillside by using a stepped foundation and setting the
building into the hillside to help integrate it with the natural landform.
d. On downhill elevations, avoid the use of single plane walls that exceed one storey. Rather,
step upper stories back from the level below.
e. Avoid large, unbroken expanses of wall and long building masses. Rather, design buildings
with smaller or less massive building components which reflect the sloped character of the
site.
D. Inventory, Assessment and Plan Requirements
This section brings together all the inventory, assessment and planning requirements to support
these Guidelines. These include:
•

General site survey;

•

Geotechnical evaluation;

•

Environmental assessment;

•

Grading plan;

•

Drainage management plan; and

•

Erosion control.

1. Site Survey
Prior to subdivision, rezone or other major land use application, on slopes exceeding 15 percent,
the following information should be provided:
a. A topographic survey and site analysis of the site is required prior to site planning or design,
and should include the following minimum information:
•

Property lines, easements, rights-of-way;

•

Contours (5-foot intervals), spot elevations;
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•

Natural physical features including swales, knolls, ridgelines, bedrock outcrops, cliffs and
slope transitions or break lines;

•

Existing human made features including roads, curbs, sidewalks, above and below
ground utilities, trails, buildings, structures, fences and retaining walls;

•

Slope analysis showing slope intervals of 0-15%, >15-20%, >20-25%, >25%. This
information should also be shown 100 feet beyond the property line;

•

Potential hazards and hazard areas (see “Geotechnical Evaluation” below);

•

Environmental attributes (see “Environmental Assessment” below); and

b. Undertake a geotechnical survey and evaluation of all or portions of the site, prior to site
planning or design. The survey should include:
•

An assessment of existing surface and subsurface conditions;

•

Identification of hazards;

•

Potential impacts of development; and

•

Recommendations for safety, site protection, development and mitigation.

c. The Environmental Checklist should coordinate with the site survey, and be based on
available documented data and field investigations of the site and should include the
following information as a minimum:
•

Drainage channels (if applicable).

•

Environmentally Sensitive Areas (ESAs), shown in the City’s Critical Areas Map

•

Vegetation associations and their coverage.

•

Existence of threatened or endangered plant or animal species or ecosystems.

•

Opportunities and constraints of the environment as they apply to the proposed
development;

•

Measures to be taken to avoid impacts on environmental attributes of the site; and

•

Measures to minimize mitigate or compensate for environmental impacts where they are
unavoidable.

d. Inventory and assessment work should be conducted and recommendations made by
qualified professionals for issues within their area of expertise. Examples of professionals
that may be required for some aspect of the environmental assessment include a Registered
Professional Biologist, Professional Engineer, AICP Planner, Registered Landscape
Architect, etc.
2. Grading Plan
A grading plan is required for development on steep slopes. Using the site survey information
regarding topography, physical and natural features, the plan should indicate:
•

Existing and proposed topography and features in plan view and key site sections;
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•

Limit of disturbance or limit of earthworks/grading;

•

Delineation and shading to show cut and fill and cut and fill volumes; and

•

At the request of the City, building envelopes and accesses to individual lots or building
sites.

3. Drainage Management Plan
A Drainage Management Plan is particularly critical on steep slopes.
a. Developers of steep slope sites should pay close attention to the requirements of the City’s
stormwater management goals, objectives and policies.
b. Inventory requirements for a Drainage Management Plan on a steep slope site include:
•

Definition of the existing drainage system, including identification of the drainage basin
to which the site contributes, existing minor and major flow routes and volumes, and
connections to existing drainage infrastructure.

•

Hydrological investigation including groundwater conditions, recharge discharge
characteristics, and general flow.

•

Based on existing information of soil characteristics, provide an opinion on the potential
for groundwater infiltration, for the purpose of groundwater recharge, as a drainage
mechanism. Infiltration is encouraged on a site-by-site basis where appropriate soil and
topographic conditions exist, but cannot be used in the calculation of detention volumes
or drainage conduit sizes.

•

Water quality characteristics of proposed flows. Suggest appropriate methods to deal with
any quality concerns.

•

Identification of catchment areas, flow routes, drainage capacities, flood plain issues,
quality and hydraulic constraints, erosion potential, and any specific environmental
issues.

c. The Drainage Management Plan should make specific recommendations regarding:
•

Stormwater routing using piped systems and/or open systems. Note that piped collection
reduces groundwater infiltration and riparian base flows, and eliminates natural filtering
processes that occur in ditches, swales or through natural percolation to the ground.

•

Stormwater controls for infiltration or groundwater recharge, if appropriate or required,
via ditch/swale seepage systems, infiltration galleries, or basins; detention or retention
verses direct discharge; water quality considerations.

•

Impacts of irrigation on short and long term stability of any slopes.

•

Protection of drainage swales (e.g., covenant, rights of way).

•

Proposed roof and footing drains for individual lots, on-site treatment or connections to
storm sewers, appropriate means of controlling short or long-term erosion if on-site.

•

Conventional catch basins often have much lower inlet capacity when located on steeper
hillsides. It may be appropriate to recommend alternative types of catch basins.
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•

Hydrological considerations including maintenance of existing groundwater regimes or
attempts to correct known groundwater problems.

•

Energy dissipation into existing water courses, where necessary.

•

Individual lot drainage and siltation control during and after construction, and impacts of
overland drainage from one lot to another.

4. Erosion Control Plan
An erosion control plan is required for subdivision and development permit approvals on steep
slopes. The erosion control plan should be prepared by a qualified registered professional
engineer or erosion control expert. The plan should identify the potential for erosion and
sedimentation, and describe the measures to be taken to minimize that potential before, during,
and after site development.
E. Fire Protection
The foothills area has experienced wildfires in the past and is susceptible to wildfires in the
future. Steep slopes can increase this risk to urban development. This risk is substantially
increased if emergency vehicle access is restricted. The following are some management
measures recommended for planning development in interface areas.
1. Vegetation
Homeowners can create an area of “defensible space” between their house and natural
vegetation. This defensible area should be up to 30 feet in width from the house and be
relatively free of highly flammable vegetation that could readily transmit a fire from the natural
open space areas to the house. Plants that are low growing and woody are referred to as “low
fuel volume plants” and are ideal replacements for more flammable species growing close to a
home.
2. Building Materials
a. Roofs made of wood or other flammable materials should be avoided.
b. Sheds, outbuildings, propane tanks and other flammable materials should be setback 30’
from natural vegetation.
3. Water Sources
If practical, provide water sources such as ponds, swimming pools, hydrants, etc.
F. Building Design on Steep Slopes
Not all architectural styles or design treatments are appropriate for development on hillsides.
Most “plan book” house designs assume flat sites and are inappropriate for sloped sites. The
following points are not intended to dictate personal tastes, but rather to suggest ways of
harmonizing built structures with hillsides in ways that benefit the owner and the community.
•

A building should be designed for the physical and visual context of the site, rather than
the ease and availability of plan book houses or the latest trends. Costs for a “custom”
house plan may be initially higher, but may save money in the long run in requiring less
site manipulation.
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•

Roof pitches can be designed to reflect the slope of the natural terrain. Align roof pitches
so that the angle of the roof is approximately the same or less than the natural slope.

•

Supplementary roof structures (chimneys, vents, skylights, HVAC equipment, satellite
dishes, etc.) should be placed with visual considerations in mind, particularly views from
other buildings and public open spaces.

•

Long, continuous decks can have an overpowering visual effect, especially if they are
cantilevered or supported by tall poles or columns.

•

Provide outdoor living space that is compatible with both the building and the hillside
setting. Use decks and building terraces on the roof areas of lower levels of the building
when possible.

•

Limit the size of decks that are cantilevered, overhanging or supported by poles or
columns. Create stepped decks or several smaller decks as opposed to one large one.

•

The mass and location of garages or parking structures can dominate the appearance of
the house, and detract from the character of the site. Separating the garage or parking area
from a house can sometimes allow the overall design to better step up or down a slope as
well as avoid excessively steep driveways.

•

Use detached garages or parking areas where this can reduce impacts on the slope and
provide easier, safer vehicle access.

•

For attached garage structures, try setting the garages slightly back from the house. Set
additional stories above garages back from the front of the garage to help reduce the
apparent mass.

•

For multi-family forms in a cluster development, put parking under the building. For
parking not covered by a building or structure, use arbors, trellises and landscaping to
help screen views of parking lots from the street, public open spaces, and significant
viewpoints in the community.

•

Materials, colors and textures that reflect the natural setting and landscape of the hillside
setting allow a house to blend with its surroundings. Avoid smooth, shiny, reflective
surfaces or bright colors for building walls that clash with the slope.
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APPENDIX A
F UTURE G ROWTH O PTIONS

APPENDIX B
F IRST O PEN H OUSE

Stop by anytime
between
4 and 7 p.m.

850 N. Western Ave.

John Newberry
Elementary
School

Wednesday
June 11, 2008

MEETING

OPEN HOUSE

PUBLIC

• Emergency access

• Housing densities and
affordability

• Appropriate land use

• Aesthetics

• Preservation of open space

• Existing and future recreational
uses

• Environmental effects to the
region

Primary considerations in the
potential development of this area
are:

Faced with these limitations, the
City of Wenatchee, in cooperation
with Chelan County, is conducting
a development study to determine
which portion of the Wenatchee
Foothills, located on the western
perimeter of the City’s urban growth
boundary, may be suitable for future
growth.

The Wenatchee Urban Area
Comprehensive Plan (April 2007)
predicts signiﬁcant growth over the
next 15 years. The natural aesthetics
and physical geography that make
Wenatchee a desirable place to live
and work also limit the amount
of easily developable land, which
is needed to accommodate an
expanding community.

PROJECT BACKGROUND

If you have any questions, concerns
or would like to provide input to
the study, please contact Bryant
Kuechle [Kee-klee] with the Langdon
Group at 800-252-8929 or bkuechle@
langdongroupinc.com.

The community is asked to review
and provide input on multiple
alternative plans for the foothills
region at a public information
meeting on June 11 at John Newberry
Elementary School (850 N. Western
Ave.). The public can stop by anytime
between 4 and 7 p.m.

The people who are most familiar or
knowledgeable about the foothills
area are those who live, visit, recreate
and farm there. Participation by area
residents, orchardists, businesses,
agencies and stakeholders will help
produce study results inﬂuenced by
their expertise.

PUBLIC INVOLVEMENT

The City has hired J-U-B Engineers
and Land Strategies, to assess
the development potential of the
foothills. The Langdon Group, a
public involvement subsidiary of
J-U-B, is managing the community
involvement.

• Sewer and water needs

• Trafﬁc impacts and transportation
needs

Spring/Summer 2008
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John Newberry
Elementary School
850 N. Western Ave.

4-7 p.m.

June 11

•••••••••

WENATCHEE
Foothills Study
OPEN HOUSE

City of Wenatchee
Department of Community Development
P.O. Box 519
Wenatchee, WA 98807-0519

Wenatchee Foothills Study

Public Open House Meeting

Wedensday • June 11 • 4-7 p.m.
John Newberry Elementary School, 850 N. Western Ave.

Additional comments:
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________
MAIL, FAX, OR EMAIL COMMENTS TO:
___________________________
The Langdon Group
___________________________
250 S. Beechwood Ave. #201 - Boise, Idaho 83709-0944
___________________________
FAX: (208) 323-1948 - bkuechle@langdongroupinc.com

Is there another alternative or combination of the alternatives that we should consider?
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

Is there an alternative(s) that is not desirable? If Yes, which one(s) and why?
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

Do you have a preferred alternative? If Yes, which one and why?
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

The following comments are submitted by (name, address, city/state, phone and/or email):
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
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COMMENT FORM

“Comprehensive Plan” - The general legislative policy document for land
use and other elements as portrayed by the text and map of the adopted
Comprehensive Plan on ﬁle at the City Clerk’s ofﬁce.

Clustering – The arrangement or grouping of lots on an overall parcel or parcels
to increase densities on some portions of the property to preserve the rest of the
parcel for open space, forest or agricultural use, recreation or preservation of
environmentally sensitive areas or for future development if zoning regulations
allow.

Duplex - Detached residential building designed for occupancy by two selfcontained attached dwelling units living independently of each other.

Single Family - Permanent detached residential living unit containing sufﬁcient
facilities to function as an independent dwelling unit. Single-family dwellings may
be site-built or manufactured.

Multi Family – Residential structure containing three or more dwelling units.

Mix Single and Multi Family - Any combination of single and multi family land
uses either within one development or within one zoning district.

LOS (Level of Service) – Measurement of the quantity and quality of public
facilities. Level of Service is generally evaluated on a scale of A (optimum) to F
(failing).

Dual Access – Incorporating two separate access roads to each development
area.

Improved Single Access - Providing modiﬁcations to the current road cross
section to meet emergency access needs.

Single Access – Providing one access road to a development area.

Study Area (One Mile Boundary) – Deﬁned as the area located within one mile
of the western and southern boundary of the City of Wenatchee UGA. Primary
analysis will focus on the development potential within six principal areas:
Broadview/North Road, Number One Canyon, Number Two Canyon, Appleatchee,
and Squilchuck. Areas speciﬁcally not included are Wenatchee Heights and Sunny
Slope.

UGA (Urban Growth Area) - The area designated for urban development and
usually designed to protect open space or resources beyond its boundaries. The
UGA provides all urban services of the City including; water, sewer, storm water
management and sidewalks.

GLOSSARY OF TERMS

Wedensday • June 11 • 4-7 p.m.
John Newberry Elementary School, 850 N. Western Ave.

Public Open House Meeting

Wenatchee Foothills Study

PUBLIC
OPEN
HOUSE

Welcome

Wenatchee Foothills Study

• 6HZHUDQGZDWHUQHHGV

• 7UDIÀFLPSDFWVDQGWUDQVSRUWDWLRQQHHGV

• Emergency access

• Housing densities and affordability

• Appropriate land use

• Aesthetics

• Preservation of open space

• ([LVWLQJDQGIXWXUHUHFUHDWLRQDOXVHV

• Environmental effects to the region

The Wenatchee Urban Area Comprehensive Plan
$SULO SUHGLFWVVLJQLÀFDQWJURZWKRYHUWKHQH[W
\HDUV7KLVVWXG\ZLOOGHWHUPLQHZKLFKSRUWLRQ
RIWKH:HQDWFKHH)RRWKLOOVORFDWHGRQWKHZHVWHUQ
SHULPHWHURIWKH&LW\·VXUEDQJURZWKERXQGDU\PD\EH
VXLWDEOHIRUIXWXUHJURZWK3ULPDU\FRQVLGHUDWLRQVLQ
the potential development of this area are:

Project Purpose

Wenatchee Foothills Study

• ZLOOQRWFDXVHDQLPPHGLDWHH[SDQVLRQRIWKH8*$

• is not a sub-area plan, vision statement, land
XVHSODQQLQJVWXG\RU*URZWK0DQDJHPHQW$UHD
H[SDQVLRQSODQ

• ZLOOEHXVHGDVDJHQHUDOJXLGHIRUHYDOXDWLRQRI
UHTXHVWVWRH[SDQGWKH8*$DQGRUGHYHORSPHQWRI
the foothills.

• ZLOOLGHQWLI\SRVVLEOHGHYHORSPHQWUHJXODWLRQV
or standards to mitigate any adverse
LPSDFWVDVVRFLDWHGZLWKWKHGHYHORSPHQWRI
environmentally sensitive lands.

• ZLOOLGHQWLI\DUHDVWKDWFDQEHSURYLGHGZLWKXUEDQ
services in a reasonable cost effective manner.

• is a comprehensive technical engineering study of
the foothills area.

• is an analysis of serviceability.

This study...

Wenatchee Foothills Study

UH
KH
UH

• 3UHVHQWVWXG\DOWHUQDWLYHVWRSXEOLFIRUUHYLHZFRPPHQW
and input.
• Integrate input from Chelan County public outreach efforts
WRIRRWKLOOVSURSHUW\RZQHUV
• 8VHSXEOLFLQSXWWRGHYHORSXSWRWZRUHÀQHG
development alternatives.

JUNE
2008

• Preferred alternative presented to City for action.

2009

See a project team member for additional information
about the analysis of these goals, policies and standards.

• 'HWDLOHGDQDO\VLVRIUHÀQHGDOWHUQDWLYH V 
• Develop preferred alternative.
• Present preferred alternative to public for additional
UHYLHZFRPPHQWDQGLQSXW

FALL
2008

D
ZH

• &KDUHWWHZRUNVKRS
• 'HYHORSVWXG\DOWHUQDWLYHVIRUSXEOLFUHYLHZ
• ,QWHJUDWHH[LVWLQJJRDOVSROLFHVDQGVWDQGDUGV
1. City Comprehensive Plan (2007)
2. &LW\3DUNDQG5HFUHDWLRQ3ODQ
3. Wenatchee Valley Transportation Council
Transportation Plan
4. Critical Areas Ordinance (1991)
5. Zoning
6. Subdivision Design Standards

• (DUO\LGHQWLÀFDWLRQRILVVXHVIURPNH\VWDNHKROGHUVZLWK
different perspectives on the study area.
• 'HYHORSDEDVHRXWOLQHRINH\LVVXHVIRUWKHFKDUHWWH
ZRUNVKRSDQGVXEVHTXHQWDOWHUQDWLYHV

M AY
2008

APRIL
2008

Project Timeline
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I-84 Cole-Broadway Soundwalls

• 5HYLHZWKLVLQIRUPDWLRQDW\RXUOHLVXUH-XQH
LQWKH:HQDWFKHH&RQYHQWLRQ&HQWHU0DLQ/REE\
(201 N. Wenatchee Ave.).

• 9LVLWZZZZHQDWFKHHZDJRY3URMHFWLQIRUPDWLRQ
LVDYDLODEOHWRUHYLHZDQGGRZQORDG6XEPLW
comments via email.

• Fill out a comment form and submitting it today or
WXUQLQJLWLQYLDID[HPDLORUPDLOEHIRUHJune 26,
2008.

3OHDVHUHYLHZWKHLQIRUPDWLRQSUHVHQWHGDVN
questions of the project team members and provide
\RXULQSXWDQGFRPPHQWVLQRQHRIWKHIROORZLQJZD\V

7KHSHRSOHZKRDUHPRVWIDPLOLDURUNQRZOHGJHDEOH
DERXWWKHIRRWKLOOVDUHDDUHWKRVHZKROLYHYLVLW
recreate and farm there. Participation by area
residents, orchardists, businesses, agencies
DQGVWDNHKROGHUVZLOOKHOSSURGXFHVWXG\UHVXOWV
LQÁXHQFHGE\WKHLUH[SHUWLVH

Public Involvement
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Wenatchee Foothills Study
Development Standards/Issues Comparison
DEVELOPMENT STANDARDS/ISSUES

CURRENT TRENDS

MEDIUM – LOW DENSITY

MEDIUM – HIGH DENSITY

MAXIMUM DENSITY

Total Number of Residential Units

90 to 120 new units.

300 to 350 new units.

900 to 1,200 new units.

3,000 to 4,000 new units.

Maximum Developed Slopes

25 Percent

25 Percent

35 Percent

35 Percent

UGA Boundary Changes (Acres)

No change in existing UGA Boundary.

278 additional gross acres.

814 additional gross acres.

Roadway Changes

No Changes from City Comprehensive Plan.

Two points of access to each development
greater than 40 units within the UGA.

Two points of access to each development
with some extension of the existing spine
roads with widened roadways, bike paths
and medians for emergency access.

Average Residential Densities

No-Change in current development trends.

2.2 Units per Acre/Single-Family

3.0 Units per Acre/Single-Family and MultiFamily

Additional Public Facilities Required

Provides only public facilities currently
planned under City and County
Comprehensive Plans.

Requires the extension of city facilities and
services.

Requires the extension of city facilities and
services.

Emergency Vehicle Access and Evacuation Capabilities

No changes from City Comprehensive Plan.

Requires two points of access for all future
development greater than 40 units.

Some areas would not have two points of
access. Areas without two points of
access would have alternative emergency
vehicle access and evacuation capabilities
within roadway cross-section.

7,074 additional gross acres.
Two points of access to some
developments with substantial extension of
the existing spine roads with widened
roadways, bike paths and medians for
emergency access and the development of
two-lane access roads.
3.0 Units per Acre/Single-Family and MultiFamily
Requires significant extension of city
facilities and services. Requires the
development of one elementary school and
the expansion of the middle school and
high school.
Substantial areas would not have
emergency vehicle access and would not
allow emergency evacuation in the event of
earthquakes or wildfires.

Wenatchee Foothills Study
City Comprehensive Plan Comparison
ADOPTED GOALS, POLICIES & STANDARDS

CURRENT TRENDS

MEDIUM – LOW DENSITY

Green: In conformance Red: Not in conformance
Yellow: May/may not be in conformance
MEDIUM – HIGH DENSITY

MAXIMUM DENSITY

Promote a compact urban form that encourages infill and
discourages sprawl within a well-defined boundary.

Does not expand UGA Boundary. County
development could still impact future
growth.

Would expand boundary where two points
of access are available in areas under 25%
slopes in existing canyons.

Would expand boundary in areas under
35% slopes in existing canyons where
emergency access can be provided.

Would not promote a compact urban form
and could allow sprawl within the UGA
Boundary.

Discourage development on the hillsides surrounding the City to
preserve open space and public safety.

Would not encourage Urban Services but
would allow non-urban County
development.

Would discourage development of hillsides
where slopes are greater than 25%

Would discourage development of hillsides
where slopes are greater than 35%

Would allow development of hill-sides and
would decrease public safety from reduced
emergency access.

Promote increasingly attractive neighborhoods with convenient
access to services.

Would not promote neighborhoods and
would not provide urban services

Would provide convenient access to public
services with improved roads.

Would provide convenient access to public
services with improved roads.

Promote higher densities along major corridors and in existing
neighborhoods already characterized by density.

Could promote higher densities in existing
neighborhoods by not expanding UGA
Boundary.

Would provide lower single-family
densities constant with existing densities
within the foothills.

Would increase existing densities and
could allow a mix of densities within the
foothills.

Discourage lower density development on flat, easily developed
ground.

Would allow lower density development on
flat ground outside of existing UGA
Boundary.

Would encourage lower densities on the
more easily developed ground, consistent
with existing development.

Would increase densities on easily
developed ground with lower densities on
sloped areas.

Conserve open space in the foothills surrounding the city and ensure
appropriate development in the canyons.

May not conserve open space in County
and would not provide increased
development in canyons.

Would conserve open space and could
ensure appropriate development in
canyons.

Would conserve open space and could
ensure appropriate development in
canyons.

Would not preserve open space within the
foothills.

New residential development at the edge of the urban growth area
should not impact the open qualities of the hillsides or disrupt the
small-scale qualities of existing neighborhoods.

Would have limited impact on the open
qualities of the hillsides. May impact the
scale of existing neighborhoods.

Would not impact the open quality of the
hillsides and would be consistent with
existing foothill neighborhoods.

Would not impact the open quality of the
hillsides. Would increase the density of
the existing foothill neighborhoods.

Would impact the open quality of the
hillsides and would disrupt the small-scale
quality of the existing neighborhoods.

Carefully consider new development in the canyons for impacts from
flooding, circulation and other emergencies.

Would not provide City protection from
flooding, circulation and other
emergencies.

Would allow for the mitigation of impacts
from flooding, circulation and other
emergencies.

Would allow for the mitigation of impacts
from flooding, circulation and other
emergencies.

Could significantly impact potential for
flooding and emergency access.

Support the enhancement of Wenatchee’s built and natural
environment as an attraction for community and business growth.

Would not specifically enhance the built
and natural environment.

Could enhance Wenatchee’s built and
natural environment.

Could enhance Wenatchee’s built and
natural environment

Would not support the natural environment
within the foothills.

Could enhance Wenatchee’s natural setting
and regional landscape.

Could enhance Wenatchee’s natural
setting and regional landscape.

Would not enhance Wenatchee’s natural
setting or protect the regional landscape.

Could allow enhancement to the gateways
to the canyons.

Could allow enhancement to the gateways
to the canyons.

Could enhance the gateways to the
canyons.

Could protect views of Saddlerock and
Castlerock.

Could protect views of Saddlerock and
Castlerock.

Would not protect natural views, including
Saddlerock and Castlerock.

Encourage a built environment that enhances Wenatchee’s natural
setting and protects the regional landscape.
Improve the visual appeal and navigability of Wenatchee by
enhancing gateways into the city, its districts and neighborhoods.
Preserve and enhance views of significant natural and built features
and landmarks such as Saddlerock, the Wenatchee Valley from
Skyline Drive, and the Columbia River.

Would not specifically enhance the built
and natural environment. Would not
protect the regional landscape.
Would not enhance the gateway to the
foothill neighborhoods. Would not improve
navigability.
May or may not preserve landmarks such
as Saddlerock and Castlerock. City would
have no jurisdiction.

Would not create identifiable
neighborhoods. Would reduce convenient
access to public services.
Would promote the highest densities along
the major corridors within the foothills.
Would not promote densities within
existing neighborhoods.
Could allow for higher densities on the
easily developed ground, including higher
density multi-family.

Wenatchee Foothills Study
City Parks and Recreation Comprehensive Plan Comparison
ADOPTED GOALS, POLICIES & STANDARDS

CURRENT TRENDS

MEDIUM – LOW DENSITY

Green: In conformance Red: Not in conformance
Yellow: May/may not be in conformance

MEDIUM – HIGH DENSITY

MAXIMUM DENSITY

Provide a high quality park system that offers a wide variety of
recreational opportunities.

Would not impact current and planned
recreational opportunities.

Would allow for trail enhancements but
would limit other recreational
opportunities.

Would allow for trail enhancements and
would allow some limited additional
recreational opportunities.

Could provide additional recreation
opportunities. Including structured
facilities such as pools, tennis courts, etc.

Develop a neighborhood park system which is located within ½- mile
of most Wenatchee residences.

Would not impact current and planned park
locations in the City.

Could provide for a neighborhood park
within ½ mile.

Could provide for a neighborhood park
within ½ mile.

Could provide additional neighborhood
parks within developed areas.

Preserve and identify areas with critical or unique natural features
that provide trail connections and access points throughout the
community.

Would not provide additional tail
connections. May or may not preserve
unique natural features.

Could provide additional trail connections
and access points.

Could provide additional trail connections
and access points.

Could provide additional trail connections
and access points.
Would not recognize the foothills as a
unique resource.

Recognize that the wild and undeveloped ‘front-country’ represented
by the Wenatchee foothills is a unique and important regional
recreational resource.

Would not change existing status of
Wenatchee foothills.

Preserves the steeper slopes of the
foothills as an important regional resource.

Preserves the steeper slopes of the
foothills as an important regional
resource.

Develop a foothill trails plan that provides access to significant
environmental features along the western foothills.

Would not extend City jurisdiction into
foothills to allow access except within the
existing UGA Boundary.

Could provide additional access to
significant features.

Could provide additional access to
significant features.

Could provide additional access to
significant features.

Link residential neighborhoods to Foothill trails and trailhead
facilities through bike and pedestrian routes.

Would not increase existing and planned
bike and pedestrian routes to the foothills.

Could provide some additional bike and
pedestrian linkages through bike and
pedestrian routes and improvement.

Would provide some additional bike and
pedestrian linkages through bike and
pedestrian routes and improvement.

Could provide additional links and access
points for bikes and pedestrians within the
foothills area.

Where appropriate, locate trailheads at or in conjunction with park
sites, schools, and other community facilities to increase local area
access to the trail system and reduce duplication of supporting
improvements.

Would not change locations of existing and
planned trail heads.

Would not increase trail heads located in
conjunction with park sites, schools and
other community facilities.

Could allow trail heads located in
conjunction with additional park sites.

Trailheads could be located with other
community facilities.

Recognize that the Wenatchee foothills are a unique regional
recreational resource.

Does not change status of the Wenatchee
foothills as a recreational resource.

Recognizes the foothills as a unique
regional recreational resource.

Recognizes the foothills as a unique
regional recreational resource.

Would not recognize the foothills as a
unique regional recreational resource.

Trails should be developed throughout the community to provide
linkages to schools, parks and other community facilities.

Would not increase existing and planned
linkages to schools, parks and other
community facilities.

Could provide additional linkages to
schools, parks and other community
facilities outside the foothills area.

Could provide additional inside and
outside linkages to schools, parks and
other community facilities.

Trails could be developed to link schools,
parks and other community facilities.

Wenatchee Foothills Study
Transportation Plans Comparison
ADOPTED GOALS, POLICIES & STANDARDS

CURRENT TRENDS

MEDIUM – LOW DENSITY

Green: In conformance Red: Not in conformance
Yellow: May/may not be in conformance
MEDIUM – HIGH DENSITY

MAXIMUM DENSITY

WENATCHEE VALLEY TRANSPORTATION COUNCIL TRANSPORTATION PLAN
Ease travel to, from and within the community

Would not increase ease of travel from and
to existing and future foothill residents.

Would increase ease of travel from and to
existing and future foothill residents.

Would increase ease of travel from and to
existing and future foothill residents.

Would impact travel within the community,
particularly within the foothills area.

Promote the use of access management to preserve capacity in
regional travel corridors.

Would not change current access policies
within foothills.

Would promote the use of access
management to preserve capacity.

Would promote the use of access
management to preserve capacity.

Would limit roadway and intersection
capacity within the foothills and along
access corridors to the foothills.

Minimize negative environmental impacts from transportation
improvements.

Would not change existing and future
impacts related to any future development
within the foothills.

Would allow minimization of impacts from
transportation improvements.

Would allow minimization of impacts from
transportation improvements.

Would increase potential environmental
impacts, particularly related to runoff and
flooding.

Enhance the natural environment when possible.

Would not impact the natural environment
from future road construction.

Could allow for the enhancement of the
natural environment.

Could allow for the enhancement of the
natural environment.

Would not enhance the natural
environment.

Future County development within the
foothills could impact Levels of Service at
key intersections adjacent to the foothills.
The Levels of Service of some streets
within the foothills may be impacted during
emergency periods from additional growth
in the County.

Should not have a significant impact on
future intersection capacity beyond the
anticipated impact of the Current Trends.

Could have an impact on future
intersection capacity requiring intersection
improvements.

Should not have a significant impact on
future street capacity beyond the
anticipated impact of the Current Trends.

Could have a limited impact on future
street capacity.

Anticipated that intersection failure (LOS E
or F) would result without significant
improvements.
Anticipated that significant impacts on
emergency access and emergency
evacuation resulting in (LOS of E or F)
would result.

Would not provide additional sidewalks or
bike lanes.

Would allow the development of sidewalks
and bike lanes.

Would allow the development of sidewalks
and bike lanes.

LEVEL OF SERVICE (LOS) STANDARDS
Intersections - LOS D

Streets – LOS D

Sidewalk & Bike Lanes – Pass/Fail measured by the absence or
presence of facility in a designated plan.

Could provide significant additional bike
and pedestrian access.

APPENDIX C
SECOND O PEN H OUSE

Presentations are
scheduled for 4:30
and 6 p.m.

Stop by anytime
between
4 and 7 p.m.

850 N. Western Ave.

John Newberry
Elementary
School

Tuesday
Nov. 18, 2008

PUBLIC
OPEN HOUSE
MEETING #2

Of the comment forms received, 41
indicated a non-desirable alternative.
Of those, 94 percent selected
Maximum Density; Maximum
and Medium-High Densities; or
Maximum, Medium-High and
Medium-Low densities.

•

Recurring themes from stakeholder
comments supporting the “Current
Trend” alternative included:
preservation of foothills area aesthetics,
wildlife habitat, agriculture and
recreational opportunities; ﬂood and
wildﬁre danger; dangers associated with
road and home construction on steep
slopes; desire to concentrate growth and
development within the UGA; need for a
clear separation between urban and rural
environments; effects on air quality; and
potential costs associated with providing
services to foothills development.

57 comment form respondents
selected a preferred alternative
and 52 percent of those indicated
“Current Trend” while 37 percent
chose “Medium-Low Density.”

•

At the June 11 Public Open House, 147
attendees signed in and 63 comments
forms were received.

Comments and participation in the
Wenatchee Foothills Study has provided
the consulting team with valuable
stakeholder input to reﬁne the four
project alternatives (Current Trends,
Medium-Low Growth, Medium-High
Growth and Maximum Growth) to two.

COMMUNITY FEEDBACK

If you have any questions, concerns or
would like to provide input to the study,
please contact Bryant Kuechle [Kee-klee]
with the Langdon Group at 800-252-8929
or bk@langdongroupinc.com.

The second public information meeting
is scheduled for Tuesday, Nov. 18 at
John Newberry Elementary School
(850 N. Western Ave.). Informational
presentations are scheduled for 4:30 and
6 p.m. The presentations are identical
and the public is invited to attend
whichever is most convenient. There
will also be display boards for viewing
and project team members available to
answer questions between 4 and 7 p.m.

Using public input, the consulting team
has conducted a detailed engineering
analysis of the two reﬁned alternatives
and is coming back to the public for
additional review, comment and input
on those results. Draft results of the
analysis are available on the project
website: www.foothillsstudy.com.

PUBLIC OPEN HOUSE #2

Supporters of the three higher-growth
trends mentioned improved access to
and protection of existing recreational
trails; the necessity for future expansion;
there is still plenty of natural area
beyond the foothills for hiking; provides
a compromise that still allows for
adequate open space; and additional
road access will improve safety in
canyons for emergency responders and
during ﬂood or ﬁre evacuations.

City of Wenatchee
Department of Community Development
P.O. Box 519
Wenatchee, WA 98807-0519

Fall/Winter 2008

•••••••••

WENATCHEE
Foothills Study
OPEN HOUSE #2

www.foothillsstudy.com

4-7 p.m.

Nov. 18

Wenatchee Foothills Study

Wednesday • November 18, 4-7 p.m. • Presentations at 4:30 & 6 p.m.
John Newberry Elementary School, 850 N. Western Ave.

Public Open House Meeting #2

Wenatchee Foothills Study

•••••••••
John Newberry
Elementary School
850 N. Western Ave.

www.foothillsstudy.com

Wenatchee Foothills Study
COMMENT FORM
The following comments are submitted by (name, address, city/state, phone and/or email):
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
Do you have a preferred alternative? If Yes, which one and why?
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

DECEMBER 3, 2008

PLEASE SUBMIT COMMENTS BEFORE

Additional comments:
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
MAIL, FAX, OR EMAIL COMMENTS TO:
The Langdon Group
250 S. Beechwood Ave. #201 - Boise, Idaho 83709-0944
FAX: (208) 323-1948 - bkuechle@langdongroupinc.com
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Outline
•
•
•
•
•

Project Background/Purpose
Development Potential under Current County Policy
Public Involvement
Feasibility Analysis
Project Timeline

2

3

Sewer, water and stormwater needs

Assumptions
•
•
•
•

All land within each zone is eligible
for clustering.
Double density bonus is allowed.
Single access points is allowed.
Development on slopes >25%.

Total Potential Housing Units
Broadview/North Road

185

Number One Canyon

284

Number Two Canyon

266

Appleachee

85

Squilchuck

392
Total

1212
4

Public Involvement
Planning Charrette –
Held May 2008
Purpose

Four Study Options Developed

•
•
•

•

•

Evaluate study area
Identify issues and concerns
Review and integrate existing
goals policies and standards
Develop four study options for
public review

•
•
•

Current Trends/No UGA
Expansion
Medium Low Growth
Medium High Growth
Maximum Growth

5

6

Public Involvement
Public Open House –
Held June 2008
Purpose
• Present study alternatives for public review
• Receive public comment and input
• Use input to develop two refined development
alternatives

7

8

9%

2%

52%
37%

9

2% 2%
2%

94%
10

Two Refined Alternatives
Assumptions Used
Current Trends/No UGA Expansion:
• Development on slopes up to 25%;
• Rural density consistent with historic
trend;
• No change in existing UGA Boundary;
• Study area within County Jurisdiction;
• Single-family development on septic
systems;
• No density bonus
• Slopes >25% not considered for
clustering;
• County adoption of above standards;
• A total of 90 to 120 units.

Low Growth:
• Development on slopes up to 25%
• Single-family development;
• UGA expansion in 3 canyons;
• Duel access required with very limited
single-access;
• Urban services within UGA;
• Development standards and
guidelines;
• A total of 300 to 350 units.

11

12

Current Trends

Current Trends

Current Trends

Medium-Low Growth

Medium-Low Growth

Medium-Low Growth

13

Feasibility Analysis
Purpose
• to determine 20 year impacts of the development of each
alternative on the existing public infrastructure:
• Water,
• Sewer,
• Stormwater, and
• Transportation.
• Identify future Infrastructure needs
• Develop cost estimates.
14

Demographic Assumptions
New Housing Units Assumptions by Canyon
Current Trends
(1 mile Buffer Area)
Existing
Units1

New
Units2

Total
Units3

Broadview/
North Road

2

25

#1 Canyon

65

#2 Canyon

29

Canyon

Medium Low Growth Option
(Expanded UGA Area)

Outside UGA Area

Total
Units7

Acres4

Existing
Units5

New
Units6

Existing
Units

New
Units

27

--

--

--

2

25

27

20

85

72

33

16

32

0

81

25

54

31

1

92

28

15

136

Appleatchee

0

5

5

--

--

--

0

5

5

Squilchuck

11

45

56

175

10

242

1

5

258

Total

107

120

227

278

44

350

63

50

507
15

Infrastructure Needs
Number One Canyon
Medium-Low Growth
Alternative

16

Infrastructure Needs
Number Two Canyon
Medium-Low Growth
Alternative

17

Infrastructure Needs
Squilchuck Canyon
Medium-Low Growth
Alternative

18

Road Access
Analysis

19

20

Level of Service Analysis
Existing Lane Configuration

Intersection
Maiden/Dawn Terrace
Maiden/Western
Fifth/Surry
Fifth/Western
Cherry/Western
Crawford/Miller
Crawford/Mission

2008
(Existing)
B*
B*
B*
B
B*
C*
B

2028
Current
Trends
E*
C*
D*
D
F*
F*
D

2028
Medium
Low
F*
C*
D*
E
F*
F*
E

* LOS of worst approach for unsignalized intersection

Intersection
Maiden/Dawn Terrace
Maiden/Western
Fifth/Surry
Fifth/Western
Cherry/Western
Crawford/Miller
Crawford/Mission

Mitigation
Add a southbound left turn lane.
No change.
No change.
Add a southbound right turn lane.
Conversion to round-a-bout.
Conversion to all-way stop control and
add a southbound left turn lane.
Add a eastbound left turn lane. 21

22
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Next Steps
• Receive and Review Public Comment
• Prepare Report of Study and Design Standards/
Guidelines.
• City and County Action

24

APPENDIX D
C APACITY ANALYSIS W ORKSHEETS

APPENDIX E
C OMPREHENSIVE P LAN
C ONNECTION R OUTE ANALYSIS

