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1. Abstract
Main objective of this study is to answer the fallog two questions;

1. Is current residential use in the Gravenstein Hajh@orridor (GHC) study area
suited for its locations?

2. Where would be an ideal area to have a distridi Wigher density residential use
given current land use information and the resiuthis analysis?

Nine different factors, consisting of mostly envineental information, are combined
using Weighted Linear Combination (WLC) method rder to obtain suitability for
residential use in the study area. The followirguhes were obtained for each of the
guestions above;

1. Most of the residential units within GHC are loahte “moderately suitable to
suitable” sites. However, some units are foundnsuitable sites.

2. Area around ‘Hessel Road'’ is identified to be nmstable site for higher density
residential district given the current land useinfation and the analysis
outcome.

It is expected that use of this analysis and thalte by local governmental bodies lead
to a solution for many issues that the area has fa®éng and to a better land use

decision which consider the residents’ health,tgaéend welfare.

2. Introduction

Gravenstein Highway Corridor (GHC) plan is a conmgrsive 20-year plan prepared
by planning students at Sonoma State Universityirigithe Fall 2006 semester, the
planning students in Planning Workshop class (EKER) defined the study area,

collected information regarding the economic, hogstransportation, infrastructures,



natural environment, and cultural resources, amdlgcted land use survey and opinion
survey. The Study area was defined by selectintpalparcels within a distance of 500
ft from Hwy 116 with the north end where Hwy 116itspgnto Main St. and Petaluma
Ave in Sebastopol and the south end where Hwy dtgsects Old Redwood Hwy in

Cotati.

At the end of Fall 2006 semester, Existing Condgi®eport (ECR) was produced. The
ECR contains a variety of information regarding éinea’s current conditions such as
social needs, natural environment, and infrastrestliAlso, ECR identified various
issues the area was facing. Lack of a comprehep$ivehas led to random strip-type
developments along the Highway without a sharedepinand created a number of
issues in the study area; Residential units anatsitl up against the Highway, causing
safety and noise problems to the residents. Thicpojpinion survey revealed that most
of the people surveyed felt need of more publingportation in the area. However, it is

difficult to provide efficient public transportaticsystem when developments are



sprawled and population is dispersed. Some resademtits are found in an area of
relatively high flooding possibilityevaluation of Ground Water Resources in Sonoma
County(1975) by California Department of Water Resouidestified ground water
natural recharge area in Sonoma County, and a jeng®n of the study area falls in the
recharge area. However, developments in the studydo not consider existence of
such important water resource.

During Spring 2007 semester, goals of the commumése created based on
information in ECR. A goal of Land Use section dfiG plan states as followsThe
GHC is a comfortable and pleasant space for itgdexsts and visitors which preserves
the natural environment and enhances economiatyitdlhe GHC perpetuates the
unique character of each community, including ruwharacter of the unincorporated
area and urban characteristics of the two citiess a way to resolve the issues
identified and to achieve the goal, a change oélbgpment pattern was proposed. The
figures below represent the current developmenépaand the proposed development

pattern.

As the figure on the left shows, the current depelent pattern demonstrates “strip



development along Hwy 116", whidonoma County General PI&h989) raises as
one of the land use issues in the area. One tlee b#md, the proposed development
pattern on the right suggests a district consigtiagnly of mix-use of higher residential
use and commercial use within a study area. Aséime time, developments are
encouraged to occur more within the urban growtmblaries (UGB) of the two cities
in the proposed development pattern. By concengatevelopments within the district
and the UGBs of the two cities, the space betweeidde preserved for open space
and agricultural land, which will helgp®€rpetuate the rural character of the
unincorporated area The proposed district will include mixture ofsidential and
commercial use to provide jobs and services clodkéd residents.

GIS is a useful tool for determining the suitaldedtion for the district and those
residential units that are currently located inuitable sites. Policies that are developed
during preparation of Final GHC Plan provide cidador determining whether a
location is suited for residential use. For ins@RolicyLU-4a of Final GHC plan
states “Prohibit development (other than recreadioth agriculture) within the FEMA
100 year flood plain (Flood Zone Map) unless....digating residential use is not
suitable in flood plain. It is expected that theule of this analysis differ from the

current land use.

3. Method

- Data Information and Pre-Processing
Most of the spatial data which will be used in thimalysis have already been collected
during preparation of ECR, and they are projecsedled properly. However, there was

some missing information which needed to be indludeorder to conduct more



comprehensive analysis. The following chart shopatial data which are used in this

study, and format and source of the data;

Data
Data Data Source

Format

Administrative || Assessor's parcels ShapefileSonoma County GIS

Roads Shapefile | Sonoma County GIS
City Limits Shapefile | Sonoma County PRMD
Cities’ Urban Growth _

Shapefile | Sonoma County PRMD
Boundary
Cities’ Sphere of _

Shapefile | Sonoma County PRMD
Influence

General Plan Designatiof

1 ShapefileSonoma County PRMD

Attribute
Current Land Use Created *1
Table
Topography | 10m DEM Raster SSU GIS Lab
National Agriculture Imagery
DOQQ Raster
Program
Rivers and Creeks Shapefile Laguna de Santa Rosa Foundatig
Natural Watersheds Shapefilg Laguna de Santa Rosa Foundatig
Environment | Groundwater Basins Shapefile Laguna de Santa Rosa Foundatic
FEMA Flood Zones Shapefile| City of Santa Rosa GIS
Fault Lines Shapefile | City of Santa Rosa GIS
Expected Shaking Levels  ShapefileCity of Santa Rosa GIS
Soil Capability Shapefile | Created *2
Noise Contour Shapefile| Created *3

Endangered Species

ShapefileCity of Santa Rosa GIS

Natural Recharge Area

Shapefil

blLaguna de Santa Rosa Foundatig

Most of the data was acquired from four differemiirges: Sonoma County GIS website,
Sonoma County Permit Resources Management Depdrthaguna de Santa Rosa
Foundation, and City of Santa Rosa GIS. Howeverrgbt Land Use, Soil Capability,

and Noise Contour were created manually.



*1 Current Land Use: During Fall 2006 semedterd use survey was carried out,
and each parcel in the study area was coded fdrdae classification and other
information such as structural condition/ type.hagefile showing current land use was
created by joining dbf file containing land useoimhation for each parcel into a parcel
layer.

*2 Soil Capability: A shapefile of all the soil tgp in Sonoma County was obtained
from Natural Resources Conservation Service in Department of Agriculture.
Sonoma County Soil SurvEy980) lists “capability”, suitability of soils fosarious uses
based on depth, texture, and etc, for each ofdiéype in Sonoma County. Each soill
type was coded for its capability using the infotiomm

*3 Noise Contours: Noise contour lines along Higkvid6 are created using
information from Sonoma County General Plan (GP2@®/ironmental Impact
Report. The EIR contains distance to known noigel$e(60dBLdn and 65 dBLdn)
along major roads in Sonoma County. Then parcelsate significantly affected by
noise will be determined using California GenefdahRGuideline, the noise contour,
and the current land use.

Some pre-processing of the data had to be doneebie analysis such as projection
transformation.

- Analysis/Operations performed
First of all, a study extent is defined. All dataster and vector, are clipped by the study
extent. Straight line spatial analysis is appl@ders and creeks in the study area to
create a raster data representing distance fragmstivAll vector layers are converted to
raster. A cell size of all the raster data is edid¢ 10 meter (32.81 feet) resolution. At

this point, all the raster data are reclassifiadgi8Veighted Linear Combination (WLC)



method. The formula for WLC can be summarized as

FR * wj

Different factors are assigned based on value rahgdactor. In this analysis higher

values indicate more suitable for residential lmzat

ex)
Factor Value Range Factor Rating (FR)

Distance 0-30 0
from creeks 30 - 60 4
(ft) 60 - 90 7

90 - 120 10

Flood Zone Within 0
Outside 10

Then each factor is multiplied by weights. The deieation of weights is the most

controversial part of WLC analysis as pointed ogualmumber of studies. Due to time

constrain, the weights are determined by the ptansiudents preparing the GHC plans

as follows;
Factor Weight (w) Percentage(%)
Flood Zone 10 21.74
Natural Recharge Area 8 17.39
Soil Capability 7 15.22
California Tiger
Salamander 6 13.04
Breeding Site
Buffer from Creeks 4 8.67
Buffer from Steelhead
- 4 8.67
existing creeks
Noise Contour 4 8.76
Current General Plan
_ _ 2 4.34
Designation




Rodgers Creek Fault

. 1 2.17
Expected Shaking Leve ‘ ‘

Planning students in the Planning Workshop classlaided into four different groups;
Land Use, Transportation, Conservation, and LivigbiEach group has different
concerns in the study. For instance, the Conservafioup expresses a stronger
concern on preserving natural recharge area tleamrdmsportation group does.
However, the students in the class share veryaimiéw points, and the weights might
not correctly represent view points of differentisbgroups other than the students.
Therefore, future study should further address \pewmts of different social groups
related to the area such as residents, decisioensiaovernmental bodies,
organizations, and etc by carrying a survey on @the groups regarding relative
importance of each factor when determining the fisig

Finally all the factors are added together to asgairesidential use suitability map.

4. Results

See the attached Suitability map for the result.
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The graph above shows distribution of the suitgbilalue by counts.

Min Max Mean| Standard Deviation
Study Area 3.02 9.56 7.87282 0.80912
County 3.02 9.56 7.79894 0.80629
Cotati 7.76 9.52 8.71612 0.42705
Sebastopol 6.24 9.44 7.87214 0.57821
Residential 4.3 9.56 7.82446 0.80417
Commercial 4.3 9.52 7.85025 0.72104
Industrial 6.06 8.22 7.40631 0.55075
Agricultural 3.02 9.56 8.02104 0.86673
Open Space 4.76 9.52 8.00161 0.80642

The chart above shows statistic of residentiabbility for the whole study area, by
jurisdictions, and by current land use type.

5. Discussion

As seen in the chart above, the mean of the retsdisnitability for the whole study

area is relatively high and area currently usedadsidential use has moderate to high
suitability value. This indicates that the mostha# residential units in the study area are
located in suitable sites. However, there are sonits that are located in area of less
residential suitability.

- Case Studies



The figure on the left shows some residential gart®t are within FEMA 100 year
flood plain. AsPolicyLU-4a of Final GHC plan states, residential use shal\mmded
within flood plain. Some residential units in thgure on the right received low
suitability value due to different factors involyebey are located in the natural

recharge area, noise affected area, and buffer droreek.

Area around ‘Hessel Road’ is identified to be nmstable site for the proposed district
given the result of the analysis and current laselinformation. There are four main
reasons for this decision. First, the district $tidae located not too close to the UGBs
of the two cities in order to prevent future anneaby the cities. Second, the area
currently used for open space and agricultural egshould be maintained as is. There
are more suitable sites closer to Cotati along Hi, but the area is currently used for
mostly open space and agricultural. Our intent isyintain the existing open space
and agricultural land. Third, the area receivegtgly higher suitability compared to

other residential area and the whole study areatfsechart below).

Min Max Mean Standard Deviation
Study Area 3.02 9.56| 7.87282 0.80912
Residential 4.3 9.56| 7.82446 0.80417
Hessel Dist. 5.2 8.48| 8.01498 0.51370




Finally, the area around Hessel Road has beerdglasveloped at some extent.

6. Conclusion

Many issues the community currently faces includnadfic concerns and the strip type
development could be avoided or resolved by desigméhe “Hessel District” as future
higher density residential/commercial walkable camity which provides jobs and
services to the residents and encouraging to reloeaidential units currently located
in unsuitable sites to the district and within urlggowth boundaries of the two cities
over the next 20 year period. Governmental bodiesdcutilize Transfer of
Development Rights, when those unsuitable residesites are sold, to prohibit further
development in the unsuitable sites. Also, Sonoman@/ Land Trust could be utilized
to acquire easements in the unsuitable sites owerand encourage alternative

development within the district or the cities.
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