
Pathway diagram showing links between roadway/rail grade separa6ons and health. 



Pathway diagram showing links between freeway expansions and health. 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Pathway diagram 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zero 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discipline policy in 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and health. 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Pathway diagram showing links between alterna6ve discipline policies in schools and health. 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In‐prison health impacts of 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adults 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See slide 4 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impacts 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slide 4 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health impacts of incarcera&ng youth 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adults 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1 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Project construc6on  

∆  in infrastructure to 
accommodate 
project ac6vi6es 

∆  in car and 
truck volume at 
project site, on 
local roads and 

freeways  

∆  in cars, trucks, and 
other equipment due 
to project ac6vity 

∆  in proximity 
of people to air 

pollu6on 

Construc6on 
equipment 

∆  in vehicle 
speeds on 
freeways 

Greenhouse gases 

∆  in air 
pollutants:  
(PM 2.5, NOx, 
Ozone, 
Benzene, 
Diesel PM, 
Acrolein, other 
mobile air 
toxics) 

∆  in buffer 
between 

residents and 
project/related 
infrastructure 

Climate change 

∆  in air quality‐
related diseases: 
•  Low birth weight, 
pre‐term birth 
•  Asthma/other 
respiratory disease 
•  Cardiovascular 
disease 
•  Cancer 

∆  in noxious 
odors and 
unsightly 

environment 

Heat related 
illness 

Water‐, food‐, 
vector‐, or 
rodent‐borne 
disease 

Chronic 
disease 

∆  in inhala6on of 
pollutants (see 

above) 

∆  in walking, 
biking, 

recrea6on 

(see Neighborhood Livability) 

1. Air Pollutant Effects 

The following 7 pages include pathway diagrams showing links between port expansion and health. 



Project construc6on  

∆  in infrastructure to 
accommodate 
project ac6vi6es 

∆  in car and 
truck volume at 
project site, on 
local roads and 

freeways  

∆  in cars, trucks, and 
other equipment due 
to project ac6vity 

∆  in proximity 
of people to 
noise sources 

Construc6on 
equipment 

∆  in noise 
levels near 
project (and 
along 
freeways)   

∆  in buffer 
between 

residents and 
project/ related 
infrastructure 

∆  in health outcomes: 
•  Hypertension 
•  Annoyance 
•  Sleep disturbance 
•  Cardiovascular disease 
•  Stroke 
•  Kidney failure 
•  Reduced helping behavior 
•  Increased aggression 
•  Hearing impairment 
•  Tinnitus 
•  Func6onal impairment 
•  Accidents and injuries 
•  Increased fa6gue 
•  Depression 
•  Decreased performance 
•  Cogni6ve impairment 
(reading, recall, recogni6on, 
and ahen6on) 

∆  in percep6on (e.g., 
recognizable, 
dangerous, 
controllable, necessary) 

∆  in exposure  
(measured as peak 
hour, 24‐hour/
cumula6ve, long‐term, 
6me of day) 

∆  in 
neighborhood 

livability 

(see Neighborhood Livability) 

2. Noise Effects 



∆  in physical ac6vity  Chronic disease 

∆  in traffic related 
injuries & fatali6es 

∆  in vehicle miles 
traveled 

∆  in noise pollu6on 
(see Noise) 

Stress 

∆  in pedestrian and 
bicycle safety and 

access  

∆  in traffic volume 

∆  in air pollu6on 
(including GHG) 
(See Air Pollu/on)   

∆  in conges6on and 
6me spent in traffic 

•  Health impacts of stress include: poor mental health, increased inflammatory response, decreased immune response 
•  Health impacts of chronic disease includes: heart disease, diabetes, hypertension,  
•  Health impacts of delayed emergency response 6mes include: stress, poten6al for survival and recovery 

Delayed emergency 
response 

3. Traffic Volume Effects 



•  Healthy food 
•  Transporta6on 
•  Healthcare 
•  Child care 
•  Employment 

Direct or indirect 
displacement 
resul6ng from      
project ac6vi6es 

∆  in 
homelessness 

∆  in housing 
quality 

Infec6ous 
disease 

∆  in housing 
expenditures 

Chronic 
disease 

∆  in access to 
jobs and 
services 

∆  in social 
support/ 
cohesion  Child 

development 
outcomes 

∆  in schools 

∆  in poverty 
and inability to 
meet basic needs 

∆  in sense of 
stability and 
belonging 

•  Overcrowding 
•  Mold/mildew 
•  Sewage 
•  Vectors 

∆  in living 
condi6ons 

Stress 

•  Health impacts of stress include:poor mental health,  increased inflammatory response, decreased immune response 
•  Health impacts of chronic disease includes: heart disease, diabetes, hypertension 

4. Displacement Effects 

∆  in business 
environment 



5. Employment Effects 

Project ac6vity 

∆  in jobs at project 
site (number, wages 
& benefits, types/
skill sets necessary) 

∆  in economic 
ac6vity (changes in 
demographics, 

number of workers) 

∆  in unemployment 

∆  in access to 
material needs (e.g., 
healthcare, housing, 

food) 

∆  in mental health  

∆  in local 
businesses (#, types, 

jobs available, 
wages, benefits) 

∆  in income 

∆  in benefits  ∆  in chronic disease 

∆  in communicable 
disease (e.g., flu, 

STDs) 

•  Health impacts of mental health include: stress‐related illness, substance abuse, decrease in lifespan 
•  Health impacts of chronic disease includes: heart disease, diabetes, hypertension,  



∆  in physical 
ac6vity 

Communicable 
and chronic 
disease 

∆  in food choices 

∆  in access to jobs, 
income & benefits 
(see Employment) 

Stress 

•  Public Services (parks, health 
care, child care, educa6onal, 
employment) 

•  Neighborhood retail 
•  Community centers 
•  Churches 

∆  in places for physical 
ac6vity and recrea6on 

∆  in vehicle miles 
traveled to reach 

resources 

∆  in air pollu6on 
(see Air Quality) 

 Poverty 

•   Health impacts of stress include: poor mental health, increased inflammatory response, decreased immune response 
•   Health impacts of chronic disease includes: heart disease, diabetes, hypertension,  
•   Living in poverty is associated with a number of poor health outcomes 

∆  in ability to care for 
basic needs (childcare, 
health care, educa6on, 

retail)    

∆  in local economy 

6. Neighborhood Infrastructure Effects 

∆  in nutri6on 

∆  in preventa6ve  
care 

∆  in educa6on 
outcomes 

∆  in social networks 
(see Neighborhood 

Livability) 

∆  in access to 
community resources 
from displacement or 

changes in neighborhood 
livability/disinvestment 



7. Effects from Changes in Neighborhood Livability 

Project ac6vity 

∆  Local Economy 
(see Employment) 

∆  in environmental 
hazards (real and 

perceived) 
(see Air, Noise, and 

Water) 

∆  in community 
livability (real and 

perceived) 

∆  in property values 

∆  in migra6on 
paherns (e.g., 

wealthier residents 
leave) 

∆  in investment in 
public & private 
infrastructure 

∆  in concentrated 
poverty and other 
demographics 

Blight 

•  Health outcomes include injury and morbidity from crime; stress‐related illness; effects from lack of social cohesion; effects from lower 
incomes (e.g., from lack of access to jobs, educa6on, etc.); increased risk of injury/death from lack of police and fire protec6on and others 

∆  in individual and 
community wealth 

∆  in neighborhood 
Infrastructure (e.g., 
libraries, parks) 
(see Neighborhood 
Infrastructure) 

Direct or indirect 
displacement 

(see Displacement) 

∆   in crime/safety 
(real and perceived) 

∆  in business 
investment 

∆  in social networks 

∆  in material & 
social support 


