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Acknowledgement 



Is there a better way to satisfy SB 

743 requirements that also 

provides information that can 

improve your project? 

Driving
Question



Background
Why change our practice?



The Traffic Modeling Framework

– Traffic models were originally developed to 

forecast long-distance auto travel on freeways

– The further you move away from the original 

purpose, the less accurate the models will be

– Short-distance travel, on local roads, and trips 

using non-auto modes are often wildly 

inaccurate in most traffic models

– Most traffic models show that smart growth 

policies would yield few benefits; not because 

there is something wrong with smart growth, but 

because there is something wrong with the 

models!
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The Problem with Traffic 
Models...

Retail

Apartments

Travel distance in 

the model

Walking distance 

in the field

“Blind Spots” – Walking Trips



– Spatial Relationship between land 

uses within a TAZ (density) is not 

well considered

–  Interaction between nearby non-

residential land uses not well 

represented
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The Problem with Traffic 
Models...

“Blind Spots” – Land Use

Are these two situations 

the same? They are in 

most traffic models
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The Problem with Traffic 
Models...

“Blind Spots” – Trip-Gen



Our Approach
Skip the travel demand model



• Analysis based on 4Ds of Smart 

Growth: density, diversity, design, 

and destinations

• Proximity-based scoring system 

allowing land use projects or plans to 

be evaluated based on how well they 

achieve the three goals set forth in SB-

743: 

– Reducing GHG emissions

– Promoting multi-modal 

transportation networks

– Promoting a diversity of land 

uses 

• Accounts for walkable and bikeable 

distances; network quality / connectivity 

• Geoprocessing model in GIS software

• Excel-based outputs and dashboard for 

ease-of-use and nuanced, informative 

results

Place Mix Overview

Land Use

Diversity & Density

Proximity to 

Destinations

Neighborhood 

Design 

(Multimodal

network quality)

Weighted

by trips

1D

2D
4D

3D
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The 4Ds



• Divide any study area into 

hexagons representing a 0.5-

mile walking distance

• Identify natural and physical 

barriers to safe and 

comfortable walking

• Identify connected “neighbor” 

hexes for each “source” hex 

within walking distance

Design – High 
Quality
Walkable Areas
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Walkable Range

Source 

Hex

Neighbor 

Hex

1D



• Complete level of traffic stress analysis to identify 

barriers to low stress bicycling connectivity

• Identify hexes connected by low stress network

Design – High Quality
Bikeable Areas
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Low Stress High Stress

Bikeable 

Range

Walkable 

Range

1D

11

• LTS Inputs include, but not limited to:

• Functional classification or traffic volumes / exposure

• Roadway width (# of lanes)

• Prevailing speed

• Presence of Bike and or parking lanes

• Physical separation from vehicular traffic

• Turn configurations (sometimes)



• Find the number of households, retail 

jobs, and non-retail jobs for each 

hexagon

• Divide jobs into retail and non-retail 

categories

• Compute residential and job density 

index

Land Use
Density
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2D

Households

Retail JobsNon-Retail Jobs



Households Non-Retail JobsRetail Jobs

Land Use Allocation
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Households

Retail JobsNon-Retail Jobs

• Compute mix of residents and jobs in each 

hex, including its immediate walkable 

neighbors

• Mix is computed between each job category 

and retail

• Weight the land use diversity scores by the % 

of trips they represent, then combine into a 

single score for each hexagon

Land Use Diversity3D

Non-Home-Based

4D
Proximity to

Destinations

• Compute destinations score for the 

three trip types
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Jobs / Housing Diversity

Land Use Diversity Maps

Job Mix Diversity Retail / Housing Diversity
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Area with existing 

land use 

imbalances

Example of Combined Diversity Score

Area with better 

existing land use 

balance

Fringe

Development 

=

Difficult & 

Discouraged 

Infill 

Development
 

=

Easy & 

Encouraged 



Conclusion
Reflecting on the Bigger Picture &

Looking Toward the Future



Advantages:

– Satisfies SB 743 requirements to assess VMT impacts using a methodology based on substantial 

evidence

– Focuses on the root cause of VMT; land use imbalances

– Allows for land use optimization and provides nuanced, informative results

– Considers multimodal network quality in new ways

– Open architecture. Easy to modify if desired (more land use types, for example)

– GIS & Excel Based. Very user-friendly. No need to for expensive modeling software or training. Can 

be done by staff using spreadsheet software they already have

Advantages of Methodology & Considerations
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Considerations:

– Not suitable for large contiguous urban areas with a complex mix of trip lengths and major 

transit infrastructure

– Not necessary for CEQA if a high-quality model is already available

Place Mix: 4Ds Analysis for Small Cities 
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Success To Date & Next Steps

Previous & Ongoing Projects:

– Ukiah General Plan Update (complete)

– Arcata Gateway Plan & General Plan (complete)

– Fortuna Mill District Specific Plan (ongoing)

Upcoming Projects:

– Humboldt County Multimodal & Vibrant 

Neighborhood Planning

Our Vision:

– Integrate into GHD’s Future Communities 

initiatives (Strategy To Street, Loveable, Place 

Pulse) to enhance planning and help make 

sustainable future communities a reality

Place Mix: 4Ds Analysis for Small Cities 

Where to from here?
• Expand framework to analyze equity 

concerns, access to healthy food, 

and safe routes to schools & parks

• Optimize Excel data model (consider 

move to another environment)

• Integrate instant map-based 

feedback (ArcGIS in Excel or Web-

based platform)

• More comprehensive dashboard



How can we use Place Mix to plan vibrant, diverse, sustainable, and 

multimodal future communities?

Driving Question 



Thank You

→ghd.com

Thank You

→ghd.com

Paige Peel, GHD

paige.peel@ghd.com
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