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Presentation Overview

• Context Sensitive Solutions – A 
review from last time

• Critical Success Factors for CSS
• Addressing Design Problems on 

Urban Arterials
• Project Examples



Context sensitive solutions asks 
questions first about the need and 
purpose of the transportation project, 
and then addresses equally safety, 
mobility, and the preservation of 
scenic, aesthetic, historic, 
environmental, and other community 
values. It involves a collaborative, 
interdisciplinary approach in which 
citizens are part of the design team. 



CSD/CSS Guiding Principles
• Address the Transportation Need

– Safe, effective, financially feasible, and 
implementable

• Be an Asset to the Community
– Accepted by stakeholders; adds lasting 

value to the community
• Be  Compatible with the Natural and 

Built Environments
– Implemented with minimal impacts, is 

aesthetically appropriate



CSD/CSS is much more than 
aesthetic treatments

• Open, inclusive planning and 
design process

• Full integration of  
environmental studies with 
engineering

• Meaningful public 
involvement

• Creative, innovative design 
solutions

• Demonstrated understanding 
of safety related to highway 
geometry



What do we mean by 
‘context’?
• Topography and environment
• Location (rural, urban, etc.)
• Facility type
• Land use activity
• Local/regional/state socioeconomics
• Local/regional/state politics
• Human/personal



Every project has a context -- The 
CSD/CSS approach applies 
everywhere.

Bridges
Scenic Highways
Rural and Mountain Highways
Urban And Suburban Arterials
State Routes Through Small Towns
Residential Streets
Freeways



The CSS Toolbox   

FHWA CSS Website

www.contextsensitivesolutions.org



Critical success factors in the project 
development process

Steps in the project 
development process

Critical Success Factors

Source: NCHRP Report 480, A Guide to Best Practices for Achieving Context Sensitive Solutions



Needs 
Study

Outside 
Requests

Long Range 
Transportation

Plan

Develop
Project 

Concepts

Conduct
Project Planning

(Alternatives Studies)

Preliminary
Engineering

(Preferred Plans)

Programming
Prioritization

Data
(Mapping, Traffic, 
Accidents, etc.)

Agency Standards
and Criteria

Final
Design Construction

Project Development Process

CSS applies throughout the process



1) Providing for Effective 
Decision-making and 
Implementation

• Where are the key decision 
points?

• Who will make each decision?
• Who will make 

recommendations for 
each decision?

• Who will be consulted on each 
decision?

• How will recommendations and 
comments be transmitted  to 
decision-makers?



Establish a structured decision 
process at the project outset, and 
link to the public involvement plan

• Specifies technical 
milestones and related 
opportunities for public 
involvement

• Ensures dialogue with 
stakeholders affects 
decisions

• Integrates public 
involvement with overall 
project management





The order in which you do things 
is critical

• Identify stakeholders
• Define the problem
• Agree on ‘success’ (evaluation criteria)
• Agree on how you will measure or judge 

success (performance measures)
• Obtain necessary background data
• Develop alternatives using stakeholder 

input
• Evaluate per agreed-upon framework
• Recommend and select preferred approach



2) Reflecting Community 
Values

CSD/CSS involves a 
collaborative, 
interdisciplinary 
approach in which 
citizens and agencies 
are part of the planning 
and design team.



There are Challenges in 
Understanding Community Values



Stakeholders Involved in Typical 
Urban Arterial Project



Stakeholders (list) for typical 
urban arterial project

• Residents
• Commuters/users
• Business owners
• SHPO
• EPA
• Army COE
• Utility companies
• DNR
• Fish and Wildlife 

Service
• FHWA
• MPO
• School Districts

• Transit Agency
• City Staff/Departments
• City Council and Mayor
• Police and emergency 

services
• Planning Commission
• DOT (traffic, design, R/W, 

maintenance, Central 
office, District, etc.)

• Pedestrians
• Transit users
• Chamber of Commerce
• Adjacent towns and 

communities



PI Plan Outline PagePI Plan Outline Page

Lidia?Lidia?

nterstate 74
Mississippi River Crossing Study

Coordination and Communication 
Plan

Prepared by CH2M HILL Team for:

Iowa Department of Transportation
Illinois Department of Transportation

March 28, 2000

The PI challenge --
recognizing that 
public involvement 
is a task with unique 
skills, budgets, 
deliverables and 
schedules like any 
technical task 



Stakeholders have competing 
interests
• Business access vs traffic safety
• Auto-oriented vs ‘pedestrian friendly 

design’
• Economic development vs ‘smart 

growth’
• Open land development vs farmland 

preservation
• Sidewalks vs loss of parking
• Constructability vs minimize impacts 

during construction



Problem 
Definition

Ev aluation
Framework

Alternative
Dev elopment

Alternative
Ev aluation

Alternative
Refinement

Recommended 
Alternative 

Early identification of issues 
facilitates effective decision-
making 

Number of
Issues and
Concerns

on the
Table



CSS is all about making choices, weighing 
alternatives, considering trade-offs and 
arriving at the ‘best value’ solution



3) Achieving Environmental 
Sensitivity



The challenge to highway engineers 
-- getting us to adopt the ‘new model’

Develop
Engineering
Alternatives

Evaluate
Alternatives

Traffic and 
Engineering
Issues and 
Constraints

Environmental 
Issues and

Constraints

‘Old Model’

Develop 
Alternatives

Evaluate 
Alternatives, 

Select and
Document

‘New Model’

Complete
Environmental 
Documentation



Inventory and understand environmental 
features before developing alternatives



4) Ensuring Safe and Feasible 
Solutions



The highway design process 
should be flexible (according 
to FHWA)

• Use flexibility within 
existing standards and 
criteria

• Recognize design 
exceptions may be an 
appropriate option

• Consider lower design 
speed

• Undertake 3R rather than 
reconstruction 
improvements

• Consider alternative design 
t d d ti l l f



AASHTO’s Message (‘Bridging 
Document’)

• Greatest opportunities for 
flexibility are in the early, 
planning phases

• Highway designers have 
choices (not mandates)

• Designers should understand 
the functional basis of design 
criteria and standards

• AASHTO Green Book is 
flexible

• Be creative and innovative



The AASHTO policy is the basis for 
highway design criteria in the US

• Based on research and 
experience; is continually 
updated

• Criteria are based on:
–Safety*
–Costs and cost 
effectiveness
–Traffic Operations
–Maintenance
–Constructability



 

The Design Manual is published by the Methods Section in the Office of Design.  This manual is
in English units.  The companion manual is in metric units.

Most sections of the Design Manual are intended to give guidance or information on how a
certain aspect of design is normally handled.  To a lesser extent, the manual is also used to
document normal design policy.

The Design Manual is meant to be a resource, not a cookbook or something that restricts
innovation.  The judgment of the Design Projects Engineer in consultation with the Design
Engineer may supersede the guidance given in this manual.  However, if deviation is made from
normal policy, a design exception shall be prepared clearly documenting the situation and
reasons.

About This Manual

1A-1
English

Design Manual
Chapter 1
General Information

Originally Issued:  09-01-95

Iowa Department of Transportation
Office of Design



The tables in this section contain recommended design values for various roadway features.
These tables are only for new and reconstructed highways.  Higher values to increase safety (for
features like the clear zone, stopping sight distance, radius, etc.) should be used within reasonable
economic limits.

These guides are not meant to be applied rigidly to every situation.  There will be
situations when special site conditions (such as environmental, aesthetic, or
economic considerations) warrant deviation from the values in the tables.  It is
acceptable to deviate from these values with the approval of the Design
Engineer.  Design exceptions should be prepared when appropriate.

Design Guides for New and
Reconstructed Highways

1C-1
English

Design Manual
Chapter 1
General Information

Originally Issued:  12-31-97

Iowa Department of Transportation
Office of Design



The Benefits of Standards, 
Standard Designs, etc.

• Efficiency in  plan 
production (avoid the 
‘reinventing the wheel’
syndrome)

• Quality control in design 
plans, minimizing errors 
in design, quantities, etc.

• Consistency and clarity 
for contractors to 
facilitate low bids and 
quality in constructionSource: Washington DOT Design Manual



Highway designers have choices
(not mandates)

• Traffic parameters
–Design Traffic
–Design Level of Service

• Geometric design 
inputs
–Design speed
–Design vehicles
–Design dimensions

CSS/CSD means making choices that reflect 
community values and address the problem



Traffic elements as design 
inputs

• Traffic Operations
–Volume
–Pattern
–Vehicle Types
–Speed

• Design (Forecast) 
Traffic Volumes
–Forecast (Average 
Daily Traffic)
–Design Hour volume 
(choice)



Although total 
daily demand is a 
given, selection 
of an hourly 
design volume is 
a choice to be 
made by 
designers.

Designers and stakeholders have choices



Guidelines for Design Levels of 
Service (per AASHTO)

Design Level of 
Service is a choice
that involves trade-offs
–Better LOS means

• Larger ‘footprint’
• Improved safety

–Lower LOS
• Lesser R/W and 

other physical 
impacts

• More operation 
under congestion



Considerations in selecting an 
appropriate design level of service

• Purpose and Need
• Functional 

Classification
• Local, regional 

growth context
• Implications (long 

range--beyond 
design year; setting a 
‘precedent’)Illustration -- I-74 Mississippi River Bridge 

Replacement -- Quad Cities (IL and IA)

Existing 4-lane crossing (twin two-lane 
suspension bridges that must be replaced)

New 8-lane bridge (LOS C) => $400 million*

New 6-lane bridge (LOS D) => $350 million*

*includes approaches and adjacent 
interchanges



Design Vehicle 
-- Turning Path

Design vehicle is a choice
that has operational, safety 
and design implications
–assumed operations may vary 
based on context
–“Larger vehicle” emphasizes 
operations at the expense of 
surrounding land, and potentially 
pedestrians



Example – International Blvd (Seatac, 
Washington



Design Speed

• Controls the design of most 
geometric elements
–Operational and safety 
implications
–Cost, right-of-way 
implications

• Should be established for 
long segments of a route

• Represents a choice by the 
designer



The new definition of design speed 
reinforces the concept of designer 
choice

“Design speed is a selected speed used to 
determine the various geometric design features 
of the roadway. The assumed design speed should 
be a logical one with respect to the topography, 
the adjacent land use, and the functional 
classification of highway.”

AASHTO Policy on Geometric 
Design (2001)



Is a higher speed road always 
better/safer? 



Design Choices and Their 
Implications

• Design Speed

• Design traffic and 
level of service

• Design vehicle

More rigorous alignment and 
roadside  requirements (may 
significantly affect feasibility of 
an alternative concept)
Greater density or congestion 
will produce greater risk of 
multi-vehicle conflicts; high 
level of service may dictate 
costly improvements
Longer vehicles require larger 
intersections; may increase risk 
to pedestrians and require 
additional R/W



Have you ever heard this 
before?

Context sensitive design … addresses 
equally safety, mobility, and the 
preservation of scenic, aesthetic, historic, 
environmental, and other community 
values.

“I don’t agree with the 
philosophy of CSD --
safety always comes first 
in everything we do.  In 
any event, if we ever 
compromised safety on a 
project we’d get sued!”



Exercise – trade-off of safety



The City of Los Angeles "is 
embarking on an aggressive program 
to replace permissive left turn 
phases with protected left turn 
phases. The city adopted a policy 
that  calls for protected left turn 
phases at all intersections where 
major arterials cross”

The Urban Transportation Monitor, 
March 17, 2006



A question that is not easily 
answered-- Is this road “safe”
or “unsafe”? 



What about all these alternatives?



Safety has two dimensions

Nominal Safety is examined in 
reference to compliance with 
standards, warrants, guidelines and 
sanctioned design procedures

Substantive Safety is the actual (or 
expected) crash frequency and 

severity for a highway or roadway



Transportation Research Board

National Research Council

Design professionals will need  
capabilities in understanding and 
addressing substantive safety

NCHRP Report 374
NATION AL  COOPERATIVE  HIGHWAY  RESEARCH  PR

OGRAM

Transportation Research Board

National Research Council

NATIONAL  COOPERATIVE  HIGHWAY  RESEARCH  PROGRAM

NCHRP Project 17-12

Transportation Research Board
National Research Council

NCHRP Report 362

NATIONAL  COOPERATIVE  HIGHWAY  RESEARCH  PROGRAM

NATIONAL  COOPERATIVE  HIGHW AY  RESEARCH  PROGRAM

Improved Safety 
Information to Support 

Highway DesignEffect of Highway 

Standards on Safety
Roadway Widths for Low 

Traffic Volume Roads



Designers and stakeholders should 
understand the background behind design 
criteria

Cross Section (Rural only) Yes
Roadside Design Yes
Horizontal Alignment No
Vertical Alignment No
Stopping Sight Distance No

Functional Basis of AASHTO Design Criteria

Safety 
Research

Traffic 
Operations

Sensitive to
Traffic Volume?



Jay Smith, Assistant Chief Counsel - Risk 
Management, Missouri Highways & 
Transportation Commission

• ‘Don’t let the fear of tort liability keep 
you from designing the road the way it 
should be designed.’

• ‘I like anything that provides 
information to a designer that explains 
his/her decisions.’ (Referring to the 
Highway Safety manual, HSM and other 
tools.)



Questions????



Addressing design problems on 
urban and suburban arterials



Successful CSD means innovation 
and creativity

• “Engineer” the alignment the 
old fashioned way
–Don’t just widen about the 
centerline 
–Tailor the design to the 
local context

• Focus on solutions that 
directly address the 
operational or safety issue

• Propose new solutions



A progression of creative thinking to 
achieve a Context Sensitive Solution

“Widen about the centerline using 
our standard typical section”

Widen asymmetrically 

Develop new, independent centerline

Vary alignment and width to fit

“Outside in!” (German model)



A different way of thinking – Can 
three lanes provide greater 
mobility than four?

Road Diet (conversion of four-lane 
undivided road to three lane)



How many different ways can we 
assemble this typical section? 
What is the substantive difference 
in performance?

The spatial difference between an acceptable solution 
and one deemed impractical is often a matter of no more 
than 5 to 10 feet (1.5 to 3 m)



Design Challenges on 
Suburban Arterials

1.  Signalized 
pedestrian crossing

2.  U-turn 
accommodations

3.  Street Trees and 
vertical objects

4.  Transit In-Lane 
Stops

5.  Pedestrian refuges

6.  On Street Parking

7.  Small corner curb 
radii

8.  Reduced Lane width
PHOTO:  SEATTLE TIMES 11/3/2001PHOTO:  SEATTLE TIMES 11/3/2001



Design Challenges on 
Suburban Arterials

PHOTO:  SEATTLE TIMES 11/3/2001PHOTO:  SEATTLE TIMES 11/3/2001

2.  U-turn 
Accommodations

3.  Street Trees and 
Vertical Objects

4.  Transit In-Lane Stops

5.  Pedestrian Refuges

6.  On Street Parking

7.  Small Corner Curb 
Radii

8.  Reduced Lane Width

1.  Signalized Pedestrian 
Crossing



Design Challenges:  
1. Signalized Pedestrian 
Crossings

Combine pedestrian crossing with driveway 
consolidation



Design Challenges on 
Suburban Arterials

PHOTO:  SEATTLE TIMES 11/3/2001PHOTO:  SEATTLE TIMES 11/3/2001

1.  Signalized Pedestrian 
Crossings

2.  U-turn 
Accommodations

3.  Street Trees and 
Vertical Objects

4.  Transit In-Lane Stops

5.  Pedestrian Refuges

6.  On Street Parking

7.  Small Corner Curb 
Radii

8.  Reduced Lane Width



Design Challenges:  
2.  U-Turn Accommodations



• Design Analyses Considerations
– Reduction of U-turn volumes at signalized intersections
– Analyze storage and taper needs to develop (nonstandard) turn pocket 

configuration
– Sensitivity to business access needs (location and spacing of U-turns)

Design Challenges:  
2.  U-Turn Accommodations



Design Challenges on 
Suburban Arterials

PHOTO:  SEATTLE TIMES 11/3/2001PHOTO:  SEATTLE TIMES 11/3/2001

1.  Signalized Pedestrian 
Crossings

2.  U-turn 
Accommodations

3.  Street Trees and 
Vertical Objects

4.  Transit In-Lane Stops

5.  Pedestrian Refuges

6.  On Street Parking

7.  Small Corner Curb 
Radii

8.  Reduced Lane Width



Low Profile 
Crash Tested 
Barrier

Design Challenges:  
3.  Street Trees and Vertical Objects



Design Challenges:  
3.  Street Trees and Vertical Objects



Low Profile Barrier 
(Des Moines, WA)

WashDOT responded 
to repeated requests 
by communities for 
tree plantings by 
developing NCHRP 350 
compliant median curb 
design



Design Challenges on 
Suburban Arterials

PHOTO:  SEATTLE TIMES 11/3/2001PHOTO:  SEATTLE TIMES 11/3/2001

1.  Signalized Pedestrian 
Crossings

2.  U-turn 
Accommodations

3.  Street Trees and 
Vertical Objects

4.  Transit In-Lane 
Stops

5.  Pedestrian Refuges

6.  On Street Parking

7.  Small corner curb radii

8.  Reduced Lane Width



Typical Business Access and Transit 
Lane-Striping and Signing

RIGHT LANE
MUST TURN
RIGHT NEXT
DRIVEWAY

EXCEPT BUSES EXCEPT BUSES

Signalized
Cross Street Sol id White Stripe,

8"-Wide, Typ.

100 Ft.
Typ.

Skip Stripe
8"- Wide,
36"- Long, Typ.60 Ft.

Typ.

300 Ft
Minimum

100 Ft.
Typ.

Bus Zone

Bus Zone

RIGHT LANE
MUST

TURN RIGHT



Design Challenges on 
Suburban Arterials

PHOTO:  SEATTLE TIMES 11/3/2001PHOTO:  SEATTLE TIMES 11/3/2001

1.  Signalized Pedestrian 
Crossings

2.  U-turn 
Accommodations

3.  Street Trees and 
Vertical Objects

4.  Transit In-Lane Stops

5.  Pedestrian Refuges

6.  On Street Parking

7.  Small corner curb radii

8.  Reduced Lane width



Design Challenges:  
5.  Pedestrian Refuges

– Pedestrian 
actuation & 
detectable 
warning 
included

– Mountable 
nose with 
delineators & 
reflectors

– R/W limitations
– 4-ft min. width 

established in 
AASHTO and 
other guides



Design 
Challenges:  
Pedestrian 
Refuges

•Solution 
adapted from 
best aspects 
of other 
designs

•Survey of 
safety 
performance 
at other 
locations was 
performed



Design Challenges on 
Suburban Arterials

PHOTO:  SEATTLE TIMES 11/3/2001PHOTO:  SEATTLE TIMES 11/3/2001

1.  Signalized Pedestrian 
Crossings

2.  U-turn 
Accommodations

3.  Street Trees and 
Vertical Objects

4.  Transit In-Lane Stops

5.  Pedestrian Refuges

6.  On Street Parking

7.  Small Corner Curb 
Radii

8.  Reduced Lane Width



Time of Operation 
Example: Parking

Hastings Street HOV 
Use

(East Vancouver, BC)

Hastings Street Parking
(East Vancouver, BC)



Time of Operation Example: 
General Purpose Traffic

Don Mills Road HOV Use
(Toronto, Ontario)

Don Mills Road General 
Purpose Use
(Toronto, Ontario)



Design Challenges:  
6. On-Street Parking

Poor Sight Distance from 
Driveways

Dangerous Parking Situations

Vertical Obstructions



Design Challenges:  
6. On-Street Parking

Better Parking Situations

•Clear sight distance with no vertical obstructions
•Street trees and buildings at back of sidewalk create an  
atmosphere where driver expects parking



Design Challenges on 
Suburban Arterials

PHOTO:  SEATTLE TIMES 11/3/2001PHOTO:  SEATTLE TIMES 11/3/2001

1.  Signalized Pedestrian 
Crossings

2.  U-turn 
Accommodations

3.  Street Trees and 
Vertical Objects

4.  Transit In-Lane Stops

5.  Pedestrian Refuges

6.  On Street Parking

7.  Small Corner Curb 
Radii

8.  Reduced Lane Width



Design Challenges:  
7.  Small Radii Intersection Corners

• Design Analyses 
Considerations
– Design vehicle
– Simulated turning 

path
– Encroachment on 

same-direction 
lanes of exit leg

Computer Simulated Design 
Vehicle Turning Path



Design Challenges on 
Suburban Arterials

PHOTO:  SEATTLE TIMES 11/3/2001PHOTO:  SEATTLE TIMES 11/3/2001

1.  Signalized Pedestrian 
Crossings

2.  U-turn 
Accommodations

3.  Street Trees and 
Vertical Objects

4.  Transit In-Lane Stops

5.  Pedestrian Refuges

6.  On Street Parking

7.  Small corner curb radii

8.  Reduced Lane width



Design Challenges:  
8. Reduced Lane Width

• Design Analyses 
Considerations
– 11-foot lanes supported by research 

and AASHTO
– Consider percentage of large vehicles
– Presence of amenity zone/buffer could 

mitigate safety concerns for 
pedestrians

– Pedestrian safety, longer crossing 
distances 

– Negative environmental impacts 
(impervious area)

– Economic impact:  paving, drainage, 
retaining walls, right-of-way, parking 
loss, relocations



Making good choices means 
understanding the substantive 
performance of urban streets

• Spacing, control, and 
capacity of 
intersections is more 
important to mobility 
than typical section

• 12-foot lanes are NOT 
substantively safer 
than 11-ft lanes; and 
10-ft lanes may be 
almost as good as 11-
ft

• Lower speeds are safer 
(severity)

• Any median is better 
than none; raised 
medians are safer

• Mid-block pedestrian 
signals may be safer

• Access management 
has a substantial safety 
benefit (as well as 
operational benefits)



Project Examples



MD Route 355 Improvement

Capacity expansion of suburban arterial

• CSS Features
–Preservation of median “champion tree”
–Median plantings and streetscape; bike paths

• Lessons Learned
–Landscape architects as part of alternatives 
development team
–Maintenance agreements prior to final median 
planting plan
–Context sensitivity by designers (tree 
preservation)



Towson Roundabout
(Towson, Md)

Relieve congestion at multi-leg  
signalized  urban intersection

CSS Features
• Roundabout (new to area)
• Landscaped island and 

streetscape

Lessons Learned
• Stakeholder working groups
• Public education of roundabout 

operations



Maryland Route 108 
Reconstruction

• CSS Features
–Tailored cross section through 
differing sections
–Stakeholders determined 
enhancements and design 
features
–Incorporation of ped/bike 
facilities

• Lessons Learned
–Multidisciplinary approach 
throughout project
–Value of familiarity with project 
context



I-5/Beltline Interchange 
(Eugene, OR)

CSS Features
–Evaluation framework included locally 
defined performance measures, technical 
rating of alternatives, and ranked outcome 
based on community values
–Concept leading to the preferred local 
street improvement option was developed by 
local business group 
–Stakeholder process was clearly defined, 
logical, and resulted in shared ownership of 
the outcome

• Lessons Learned
–Value of stakeholder involvement
–Trust is earned one commitment at a time
–Importance of threshold criteria in 
controlling range of Alternatives



North Central Expressway (Dallas, 
Texas)
Reconstruction and expansion of 

urban freeway

• CSS Features
–Design for LOS E
–Cantilever frontage roads to 
minimize right-of-way
–architectural treatments and 
landscaping

• Lessons Learned
–Effectiveness of PI and 
stakeholder working groups



Cornell Road Main Street 
(Washington County, OR)

• CSS Features
–Community values prompted 
choice of 3 lanes instead of 5
–Multi-modal
–Integrated with land use 
(Town Center)
–Decreased widths, speeds 
relative to County standards 
but within AASHTO policy

• Lessons Learned
–Context and vision are key
–Will project “fail” if LOS is 
not met
–Change is possible when top 
down meets bottom up

Before...

After?



I-70/I-75 Montgomery 
County, Ohio

CSS Features
–Relocation of service 
interchange solved problems 
and was accepted by 
communities
–70 km/h ramp design speeds 
fit available R/W
–Vertical alignment fits terrain 
and saves cost
–Architectural treatments 
celebrate Dayton’s heritage

• Lessons Learned
–Establish context sensitive 
design criteria



Roy Rogers Road (BBESS) 
(Washington County, OR)

•CSS Features
– Diverse group of stakeholders 

engaged in process (commuters / 
farmers)

– Alignment created farmable parcels
– Design criteria / cross section varies 

to reflect rural/urban context
– Wide shoulders accommodate 

farming equipment 

•Lessons Learned
– Process can resolve very divergent 

viewpoints (STOP, farmers, urban 
growth)

– Interagency collaborations can turn 
barriers into opportunities (Tualatin 
River National Wildlife Refuge)

– CSS extends into construction

Realignment and 
Extension of 
Urban/rural Arterial



Timothy R. Neuman
Chief Highway Engineer
CH2M Hill
8501 W. Higgins Road, 
Suite 300
Chicago, Illinois    60631
(773) 693-3800 (ext. 233)
email: tneuman@ch2m.com



This presentation was made to the Linn 
County Regional Planning Commission 
Seminar on CSS held on April 13, 2006. 
It is provided for reference only.  Use of 
all or any part of this presentation for 
commercial purposes is prohibited 
without the written permission of CH2M 
HILL. 
– Copyright 2006, CH2M HILL


