
Purpose and Need

CE 492
Environmental Impact
Assessment 

Some Basics

 Decisions are based on tradeoffs between 
alternatives based on their
 Benefits (improvements in system 

performance, compared to no action)
 Costs
 Side effects (impacts)



Environmental Impact 
Assessment

 May apply to many types of projects –
transportation, environmental, structural, 
plans, permits

 For “any major Federal action having a 
significant impact on the Environment” (NEPA 
law)
 Terms defined by past practices, legal 

proceedings
 You don’t know if it is significant unless you 

assess it - EIA

Possible Actions

 Categorical exclusion – actions that are by 
definition (guideline), not significant

 Environmental Impact Statement – For actions 
that always require an EIS

 Environmental Assessment _ not sure, do an 
analysis to see if it is significant, if not, there is 
a finding of no significant impact (FONSI) 



Purpose and need answers the 
fundamental question – Why?

 What is the problem?
 What are the goals?
 What deficiencies?
 How are they measured?

Possible Problems

 Safety – crash rates and severity
 Congestion – when and how often
 Economic Development
 Environmental deficiencies
 Community Concerns
 Structural deficiency
 Other issues
 Combinations



The Future



The Future?

 Year of birth plus 75
 Issues
 Population growth and change
 Sustainability (money, energy, work 

force)
 Climate Change
 Changing values











An aging population

 Increases in the portion of older 
cohorts, less younger

 Higher proportions of women by age
 Lower driving rates by older cohorts
 Changes in housing demand – density 

and location
 Need for alternatives to maintain 

independent living



1990 Population Pyramid
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2020 Population Pyramid
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Animations

 See 
http://www.visualcapitalist.com/us-
population-pyramid-1980-2050/





Traffic Congestion and Safety 
Drives the ‘Purpose and Need’
for Most Transportation 
Projects



Texas A&M Mobility Report 2015



Texas A&M Mobility Report 2015



Congestion Alternatives

 Add capacity
 Improve operations
 Improved technology
 Demand management
 Modal alternatives, life style changes
 Live with it



Equilibrium
 In large urban areas, supply and demand reach 

an equilibrium, they are in balance.
 Additions or reductions in capacity will lead to 

traffic shifts to or from other routes, other 
modes, other times of day, induced travel, etc.

 Demand will be attracted to the new facility 
until there is a new equilibrium

 The result is a similar level of congestion after 
the investment as before







Sustainability Briefly
 Sustainable development meets the needs 

of the present without compromising the 
ability of future generations to meet their 
own needs.  (UN World Commission on 
Economic Development, 1987) 

 Resources renew themselves at the same 
rate or faster than they are used.

 Example: sustainable forest:  It supplies 
fuel, lumber, natural communities and food 
at a rate less than the rate they are 
consumed - forever.



Collapse?

 A system that is not sustainable is a Ponzi 
scheme – borrow resources from the future 
to pay for the present

 A system that is not sustainable will 
eventually collapse,

 The only questions are
 When and how the collapse will occur?,
 What happens during the collapse?
 What needs to be done to cushion the collapse?

What resources are we concerned 
about in transportation?

 In a sustainable system, resources 
need to renew themselves at the 
same rate or faster than they are 
used.
 Money
 People
 Materials
 Energy
 Air, water and climate



Climate Change briefly

 As population grows and becomes more 
prosperous, the demand for resources  
(materials, people, energy, money etc.) 
increases

 Carbon is taken out of the ground and put into 
the air, CO2 Concentration increases, changing  
the climate.

 36 billion metric tons CO2/yr global, 16 
tons/person U.S. 34,000 pounds, 2000 
‘gallons’

 Risk analysis is the prudent approach – Prepare 
for the worst, hope for the best.

 Most things that deal with a changing climate 
are good things to do anyways.  Most are fairly 
simple to accomplish (i.e. larger culverts)

Strategies

 Prevention:  Reverse or stabilize 
growth in carbon emissions – Paris 
agreement, etc.

 Adaptation:  Adapt systems to 
accommodate climate extremes and 
change, minimize negative affects

 Combination:




