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Why�a�Traffic�Study�
Manual?�
This�is�the�manual�we�wish�we�had�when�
we�started�doing�traffic�studies�almost�
twenty�years�ago.��It�details�the�complete�
process�for�preparing�traffic�studies�for�
new�land�developments/re�developments�
and�we�guarantee�it�will�shorten�your�
learning�curve.�
�
�We’ll�teach�you�how�to:�

ü Conduct�a�thorough�inventory�of�
existing�conditions.�

ü Prepare�traffic�forecasts.�
ü Analyze�the�capacity�of�roads�and�

intersections.�
ü Determine�if�roadway�or�traffic�

control�improvements�need�to�be�
made�for�a�proposed�development.�

ü Write�easy�to�understand�traffic�
study�reports.�

�
Quick�diversion�–�take�90�seconds�and�
write�a�poem.��It�can�be�any�length,�any�
style,�any�subject.��Go�ahead.��Time�
yourself.��Go.�
�� �
Now�take�another�90�seconds�and�write�a�
haiku�about�chocolate.��Here’s�a�quick�
reminder�for�you���a�haiku�is�a�poem�that�

contains�three�lines.��It�has�five�syllables�in�
the�first�line,�seven�syllables�in�the�second�
line�and�five�syllables�in�the�third.��Go.�
� �
Mike’s�not�going�to�share�the�couple�of�
words�of�his�first�poem,�but�here’s�his�
haiku:�

I�like�chocolate.�
It�makes�me�very�happy.�
It�improves�my�day.�

� �
Mike�didn’t�get�anywhere�with�his�first�
poem�and�you�can�see�his�haiku�isn’t�
exactly�brilliant.��Here’s�the�deal�though�–�
he�could�easily�follow�the�prescribed�
structure�and�create�an�acceptable�haiku.��
Odds�are�the�haiku�exercise�was�a�lot�
easier�than�the�open�ended�poetry�
assignments�for�you�too.�
� �
We�need�to�be�honest�with�you���this�
manual�won’t�make�you�an�overnight�
expert�on�traffic�studies.��It�will,�however,�
give�you�the�structure�and�process�for�
creating�a�basic�traffic�study,�much�like�
giving�you�a�basic�structure�for�how�to�
write�a�haiku.��You’ll�also�discover�that�like�
when�writing�haikus,�the�more�traffic�
studies�you�prepare,�the�better�you’ll�get.���
� �

As�a�starting�point,�this�is�our�basic�process�
for�all�traffic�studies:�

1. Document�how�the�existing�
transportation�system�is�working.�

2. Determine�how�the�transportation�
system�will�work�in�the�future.�

3. Determine�how�the�transportation�
system�will�work�in�the�future�with�
the�traffic�added�from�the�
proposed�development.�

4. Determine�what,�if�any,�
improvements�need�to�be�made�to�
accommodate�the�traffic�in�any�of�
those�scenarios.�

� �
We’ve�broken�these�general�four�tasks�into�
a�nine�step�procedure�for�preparing�traffic�
studies.��By�following�this�structure,�you’ll�
be�able�to�efficiently�create�a�sound�traffic�
study.��The�steps�are�shown�below�in�
Figure�1�and�they’re�the�topics�for�each�
chapter�in�this�manual.���
�
The�nine�steps�are�listed�in�the�preferred�
order�of�completion,�but�we�recommend�
you�work�on�many�of�the�steps�in�a�parallel�
process,�not�a�sequential�one.��On�day�one,�
you�could:�

� Do�a�very�quick�review�of�the�site�
plan�to�see�if�any�fatal�flaws�jump�
out�at�you.�
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� Contact�your�data�collector’s�to�get�
on�their�schedule�in�the�next�couple�
of�weeks.�

� Contact�the�reviewing�agencies.�

� Get�out�to�the�site�for�an�initial�
review.�

�
We’ve�come�to�understand�that�you�need�
to�get�the�ball�rolling�on�any�items�that�
could�end�up�being�sticking�points�and�
delay�completing�the�study�on�time.��You�
can�always�make�adjustments�as�you�go�
through�the�study�steps�in�more�detail.�
�

How�to�Use�This�Manual�
First,�we�recommend�you�read�through�the�
whole�manual�so�you�understand�what�a�
traffic�study�involves�from�start�to�finish.��
After�that,�you�can�use�this�manual�as�a�
guide,�referring�to�the�appropriate�chapter�
when�you�are�in�different�stages�of�your�
traffic�study.�Also,�at�the�end�of�each�
chapter,�we’ve�included�easy�to�use�
checklists�for�quick�reference.���
�
We�work�hard�throughout�this�manual�and�
on�the�job�to�talk�in�plain�English,�but�you’ll�
still�need�to�talk�with�other�traffic�
engineers�who�love�jargon�and�acronyms.��
We�provide�a�glossary�at�the�end�of�the�

manual�so�you�can�translate�traffic�
engineering�ese.���
�
A�list�of�references�is�also�provided�at�the�
end�of�the�manual.��These�are�resources�
that�have�helped�us�through�our�careers�
and�are�a�suggested�reading�list�to�help�
you�further�your�education.�

�
Bonus�Resources�
The�precursor�task�to�preparing�a�traffic�
study�is�to�develop�the�scope�of�work�and�
provide�a�fee�in�a�proposal.��This�includes�
determining�what�intersections�and�future�
year�scenarios�should�be�studied.��We�
assume�you�won’t�prepare�a�proposal�if�
you’ve�never�done�a�study,�but�just�in�case,�
we�provide�a�free�guide�at�Spack�Academy.���
�
We�also�include�a�free�guide�on�managing�
a�traffic�study�at�Spack�Academy.��You�may�
not�be�a�manager�now,�but�think�big�and�
you’ll�get�there.�In�addition,�this�guide�will�
help�you�work�with�your�boss.�

�
�
�

� �
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Figure�1�–�Traffic�Study�Process��
�



�������������������� �

�������������������� � �������������

�����������������

�������������������� ������

���������������������

��������������������

���������������������

�����������������

���������������������

��������������������

������������������

�����������������������

��������������

����������������������

��������������������������������������������

������ � ���������������������������������

������������

������������������������������������������

�����������������������������������

��������������������������������������

���������������������������������

������������������������������������������

������������������������������������������

�������������������������������������

������������������������ �����������������

��������� ����������������������������������

����������������������������

���������������������������������������

������������������������������������������

�����������������������������������������

������������������������

���������� ����� ���� ���������������

����������������������������������������

����������������������������������������

����������������������������������������

�������������������������������������������

��������������������

���������������������� ������

�����������������������

���������������������

�������������������

��������������

��������������

�����������������������

����������������

���������������

�������������������������������������������

��������������������

���������������������������������������

���� ������������������������������������

����������������������������������������

������������������������ ������������������

������������������������������������������

�����������������������������������������

���������������������������������

����������

����������������������������������

���������������������������������������

��������������������������������������

������������������������������������������

���������������������������������������

�������������������������������������

�����������������������������������

������������������������������������

��������������������������

�������������

���������������� ������ ����������

������������������������������������������

��������������������������������������������

�������������������������������������

���� �����������������������������



� � �

�
�

www.SpackAcademy.com����� 4�

Traffic�Study�Manual�– Spack�&�Ficek�

Table�of�Contents�
Why�a�Traffic�Study�Manual?� _____________________________________________________________________________________________� 1�

About�the�Authors�______________________________________________________________________________________________________� 3�

Table�of�Contents�_______________________________________________________________________________________________________� 4�

Assumptions�to�Reviewers�________________________________________________________________________________________________� 5�

Document�Existing�Conditions�____________________________________________________________________________________________� 10�

Traffic�Data�Collection�__________________________________________________________________________________________________� 16�

Prepare�Traffic�Forecasts�________________________________________________________________________________________________� 31�

Perform�Capacity�Analyses� ______________________________________________________________________________________________� 40�

Determine�Necessary�Improvements� ______________________________________________________________________________________� 46�

Determine�Whether�to�Use�Simulation�_____________________________________________________________________________________� 51�

Site�Review�___________________________________________________________________________________________________________� 57�

Prepare�Documentation�_________________________________________________________________________________________________� 63�

Thank�You�So�Much!�____________________________________________________________________________________________________� 69�

References/Resources� __________________________________________________________________________________________________� 70�

Acknowledgements�____________________________________________________________________________________________________� 72�

Glossary� _____________________________________________________________________________________________________________� 73�

APPENDIX�–�Using�ITE’s�Trip�Generation�Manual�_____________________________________________________________________________� 79�

� �



� � �

�
�

www.SpackAcademy.com����� 5�

Traffic�Study�Manual�– Spack�&�Ficek�

Assumptions�to�
Reviewers�
After�you�hear�the�best�words�a�consultant�
can�possibly�hear�–�you’re�hired�–�what�
should�you�do�first?�
�
Assuming�you�received�a�notice�to�proceed�
or�a�contract�your�firm’s�comfortable�with,�
your�first�task�should�actually�be�three�
quick�tasks:�

1. Provide�your�assumptions�to�
reviewers.���

2. Gather�background�data.�
3. Document�existing�conditions.�

�
Given�the�short�timeframe�of�most�traffic�
studies,�we�usually�try�to�accomplish�all�of�
these�three�tasks�together.���
�
We’re�often�asked�to�predict�traffic�
patterns�twenty�years�into�the�future.��As�
you�can�imagine,�forecasting�this�traffic�is�
an�inexact�science,�much�like�predicting�
the�weather�or�the�stock�market!�
�
A�common�mistake�a�young�engineer�can�
make�is�to�go�off�by�himself�to�prepare�the�
whole�traffic�study�from�start�to�finish.��
Several�assumptions�need�to�be�made�in�
order�to�develop�traffic�forecasts�and�we�

have�industry�standard�methods�for�
getting�us�into�the�relative�ballpark.��That�
said,�altering�any�one�of�those�assumptions�
will�change�the�forecasts�and�could�affect�
the�findings/recommendations�in�the�
traffic�study.��
�
Since�the�baseline�traffic�forecasting�
assumptions�can�be�relatively�sensitive,�it’s�
most�efficient�to�get�agreement�on�them�
first.��That,�in�a�nutshell,�is�the�purpose�of�
this�task���to�collaborate�with�the�agencies�
that�will�be�reviewing�the�finished�traffic�
study,�so�you�don’t�get�an�unexpected�
surprise�later�and�have�to�alter�a�key�piece�
of�the�traffic�study;�thus�blowing�your�
budget,�making�your�client�mad�and�not�
impressing�your�boss.����
�
We�consider�coordinating�with�the�
reviewing�agencies�the�first�task�in�
preparing�your�traffic�study�and�it�should�
be�done�as�soon�as�possible�since�you�may�
learn�something�that�will�cause�you�to�
alter�your�project�scope,�and�fee.��
�
If�at�all�possible,�it’s�best�to�confirm�your�
assumptions�with�all�of�the�engineers�who�
will�be�reviewing�your�study.��This�chapter�
covers�how�you�should�effectively�manage�
that�collaboration.��The�goal�is�to�gain�

agreement�on�the�analysis�inputs�to�
minimize�the�chances�that�you’ll�have�to�
redo�the�study�later.���
�
The�only�reasons�not�to�collaborate�are�(1)�
if�your�client�doesn’t�want�you�to�do�so�for�
some�reason,�such�as�confidentiality�or�(2)�
if�your�initial�deadline�is�so�tight�that�you�
don’t�have�an�extra�week�to�collaborate�on�
the�assumptions.��
�
It�typically�takes�a�week�to�get�a�response�
from�each�agency�and�sometimes�that�
week�can�cause�you�to�miss�your�deadline.��
If�you�find�yourself�in�this�situation,�let�
your�client�know�that�you’ll�have�to�vary�
from�your�standard�collaborative�process�
which�may�result�in�more�comments�and�
revisions�at�the�end�of�the�process.�
�
This�process�assumes�you�are�hired�by�the�
private�development�team�to�prepare�the�
traffic�study�for�their�development.��
Sometimes�a�city�will�hire�the�consultant�to�
do�the�traffic�study.��This�whole�manual�is�
still�relevant�if�you’re�hired�by�the�city�
instead�of�the�private�development�team,�
but�the�collaboration�with�the�agencies�will�
likely�be�more�streamlined�and�more�of�
the�details�in�this�chapter�will�be�
addressed�as�part�of�preparing�a�proposal.�



� � �

�
�

www.SpackAcademy.com����� 6�

Traffic�Study�Manual�– Spack�&�Ficek�

Initial�Contact�
Assuming�you�have�the�time�in�your�
schedule�to�collaborate�with�the�
appropriate�agency�staff,�the�first�task�is�to�
confirm�your�client�is�amenable�to�your�
talking�with�the�agencies.��You�may�need�
to�explain�the�benefits�of�collaborating;�
basically�a�smoother�and�quicker�review�
process.��You�should�also�find�out�if�your�
client�spoke�with�anyone�in�the�city,�
county�or�state�agencies�and�what�
information�was�shared.��Having�this�
background�will�ensure�you�aren’t�
unpleasantly�surprised�by�subsequent�
conversations�with�the�government�
engineers.�
�
Once�you�have�permission�from�your�
client,�call�the�city�engineer�or�
administrator,�introduce�yourself�and�the�
project.�Explain�that�you�want�to�
collaborate�on�the�scope�of�the�study�and�
the�underlying�assumptions.�Have�a�sketch�
site�plan�ready�to�email�them�and�offer�to�
send�it�while�you’re�on�the�phone.�The�
purposes�of�your�call�are:�

1. Introduce�yourself.�Getting�to�know�
other�engineers�will�help�your�
career�beyond�one�particular�
project���but�that’s�another�manual.�

2. Find�out�if�he’ll�be�the�main�
reviewer�of�the�traffic�study.��If�not,�
find�out�who�will�be�the�technical�
reviewer���consultant,�assistant�city�
engineer�or�city�traffic�engineer.�

3. Does�he�think�you�should�involve�
county�or�state�agency�personal�in�
the�traffic�study�process?��If�yes,�
who�are�the�best�contacts?�

4. Get�buy�in�on�a�collaborative�
process.�

5. Get�contact�information,�such�as�
email�addresses�and�phone�
numbers.�

�
Then�call�county�and�state�staff�if�
appropriate.��A�part�of�each�phone�call�is�to�
get�the�email�addresses�of�your�key�
contacts.��Let�them�know�you’ll�be�sending�
a�follow�up�email�with�your�assumptions�
and�rough�schedule,�including�when�you�
need�to�get�a�response�back.��If�the�person�
you’re�speaking�with�can’t�respond�in�a�
timely�fashion,�thank�him�for�his�time�and�
let�him�know�you�look�forward�to�
collaborating�once�you�submit�the�draft�
traffic�study.��You�can’t�allow�this�process�
to�threaten�your�deadline.�
�
We�really�need�to�emphasize�this�point�–�
ensure�you’re�working�with�the�right�

people.��It�does�little�good�to�get�
agreement�from�one�agency�staff�member,�
only�to�have�your�work�questioned�by�his�
consultant�or�a�different�staff�member.��
This�has�happened�to�us�and�it’s�
frustrating.��Get�agreement�on�the�
underlying�assumptions�from�all�of�the�
folks�who�will�be�commenting�on�the�
study.���
�
You�should�also�be�documenting�your�
phone�calls�for�later�reference.���
Along�with�this�log,�save�all�project�related�
emails�for�future�reference.��Also,�be�sure�
to�copy�your�client�on�all�project�related�
emails�to�keep�them�informed.�

Bryant�uses�a�word�document�for�
each�project,�specifically�reserved�for�
logging�telephone�conversations.��He�
notes�the�date,�the�name�of�the�
person�he�talked�to�and�a�few�
sentences�about�the�conversation,�
including�any�key�decisions�or�
important�contact�information.��Then�
he�has�a�record�he�can�return�to�if�a�
reviewer�tries�to�change�his�mind�late�
in�the�study.��This�diligence�has�saved�
him�redoing�a�study�on�several�
occasions.�
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Follow�up�Email�
We�recommend�confirming�important�
details�with�emails�because�they�provide�
clear�documentation.��The�topics�to�cover�
in�your�email�to�the�reviewer/s�are:�

1. Reintroduce�yourself�and�mention�
your�earlier�phone�call.�

2. Provide�a�brief�description�of�your�
development,�including:�

a. Location�map�
b. Concept�plan�highlighting�the�

proposed�access�points�
c. Anticipated�build�out�year�
d. Phasing�plan�if�your�

development�will�be�built�in�
stages�

e. Size�of�your�development,�
such�as�square�footage�or�
dwelling�units�

3. Ask�if�they�have�policies,�
ordinances,�traffic�impact�fees�
and/or�standards�related�to�traffic�
studies.��If�you�found�them�with�
your�online�research,�confirm�you�
have�current�information.���

4. Provide�a�map�with�the�
intersections�and�corridors�you�
propose�to�study.�

5. Request�traffic�signal�timing�plans�if�
they�have�control�over�the�traffic�
signals�at�any�of�your�study�

intersections.��You’ll�need�to�go�to�
the�county�or�state�if�the�traffic�
signals�are�under�their�jurisdiction.�

6. Ask�about�or�confirm�proposed�
development�and�roadway�projects�
planned�within�your�study�area.�

7. List�the�study�periods�you�plan�to�
study�(daily,�a.m.�peak�hour,�p.m.�
peak�hour�and/or�Saturday�midday�
peak�hour.)�

8. List�your�proposed�analysis�years.�
9. Provide�a�table�with�the�traffic�

generation�you’re�proposing�to�use�
for�your�development.��Include�any�
kinds�of�reductions�such�as�internal�
trips,�pass�by�trips,�diverted�trips�or�
reductions�for�being�multi�modal�–�
we’ll�cover�these�details�in�
Chapter�4.�

10.Provide�a�map�showing�the�
distribution�pattern�the�site’s�traffic�
will�use.�

11.Document�how�you’ll�increase�the�
existing�traffic�counts�to�your�future�
no�build�scenario�traffic�counts.�

12.List�the�methodology/software�
you’ll�use�for�your�analyses.�

13.Provide�your�schedule�and�ask�
about�their�typical�review�process�
and�its�associated�timeline�(for�

instance,�how�much�time�will�they�
need�to�review�your�traffic�study).�

14.Thank�them�for�their�time.�
�
It’s�best�to�create�a�three�to�four�page�PDF�
to�email�the�traffic�study�reviewer�based�
on�this�list.��It’s�your�decision�if�you�want�
to�send�a�separate�email�to�each�reviewer�
or�send�the�same�email�to�all�of�the�
reviewers.��We�like�the�collaborative�
approach�of�including�all�of�the�reviewers�
on�the�same�email�string�(for�instance�the�
city,�county�and�state�traffic�engineers).��
This�allows�them�to�see�if�they’re�giving�
conflicting�guidance.�
�
Be�careful�with�the�third�item�on�the�list.��
Even�though�many�traffic�studies�are�
prepared�by�planners�who�are�not�licensed�
engineers,�you�should�check�with�your�
state’s�licensing�board�to�be�safe.��A�few�
jurisdictions,�including�the�Wisconsin�DOT,�
require�a�licensed�civil�engineer�(PE)�to�
sign�and�stamp�the�traffic�study.�The�
Minneapolis�suburb,�Edina,�requires�the�
preparer�to�have�the�Professional�Traffic�
Operations�Engineer®�certification�(PTOE).��
San�Diego�County,�California�requires�the�
preparer�be�certified�by�them�and�attend�a�
bi�annual�training�session.�
�
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Most�of�the�items�included�in�the�PDF�are�
covered�through�the�scoping�and�research�
processes�described�in�other�chapters.��
Traffic�distribution,�traffic�generation�and�
no�build�traffic�forecasting�rates�are�fully�
explained�in�Chapter�4.��The�methodology�
and�software�topics�are�fully�explained�in�
Chapters�5�and�7.�
�

Extreme�Situations�
As�your�career�progresses�and�you�get�
more�practice�doing�traffic�studies,�you’ll�
find�a�small�minority�of�agency�staff�who�
are�flip�floppers.��They’ll�still�change�their�
mind�on�the�baseline�assumptions,�even�
after�you�try�your�hardest�to�be�
collaborative.���
�
We’ve�worked�with�one�agency�traffic�
engineer�who�was�notorious�for�always�
questioning�trip�distribution�patterns.��

He’d�even�question�distribution�patterns�
he’d�helped�develop.��Eventually�you�have�
to�write�these�few�folks�off�and�it’s�more�
efficient�just�to�give�them�the�first�draft�of�
your�traffic�study.��You’ll�likely�end�up�
making�a�complete�revision,�but�that’s�
better�than�making�two�complete�
revisions.�
�
For�larger�scale�traffic�studies�that�involve�
the�impact�on�several�levels�of�government�
(for�instance�county,�state�and�local�roads),�
it�may�be�more�efficient�to�have�a�task�
force�meeting�to�specify�the�traffic�study�
scope�and�assumptions.��A�joint�meeting�
will�build�agreement�on�the�assumptions�
and�the�scope�of�the�traffic�study�in�a�
situation�where�individual�emails�could�
end�up�being�contradictory.��These�types�
of�meetings�are�usually�best�led�by�the�city�

engineer�because�they�have�the�most�
political�capital.��
�
If�your�circumstances�do�lead�to�having�a�
kick�off�meeting,�you�should�have�a�follow�
up�task�force�meeting�to�discuss�your�
findings�and�recommendations�before�you�
finalize�your�traffic�study.��In�large,�
controversial�projects,�there�are�many�
competing�pressures�that�need�to�be�
handled.��The�council�members�at�a�city�
level�often�want�your�development�to�
occur�and�the�city�staff�knows�this,�while�
the�engineers�at�the�county�and�state�level�
won’t�feel�the�same�level�of�political�
pressure.��We’ve�found�the�city�engineer�is�
the�best�leader�when�you�do�find�yourself�
in�these�types�of�negotiations.�
�

� �



� � �

�
�

www.SpackAcademy.com����� 9�

Traffic�Study�Manual�– Spack�&�Ficek�

Checklist:��Assumptions�to�Reviewers�
If�time�permits,�call�the�appropriate�folks�who�will�be�reviewing�your�study�to�let�them�know�you’ll�be�sending�them�a�comprehensive�
email�about�the�project.��Here�are�topics�to�cover�in�your�email�to�the�reviewers�of�your�study�at�the�city/county/state.��Ensure�you�work�
with�the�actual�people�who�will�be�commenting�on�your�study,�which�could�include�consulting�engineers�the�agency�hires�to�review�the�
study�on�their�behalf:�

1. Give�an�overview�of�the�proposed�development.�
a. Brief�description.��
b. A�location�map.�
c. A�concept�plan�showing�the�proposed�access�points.�
d. Anticipated�build�out�year.�
e. Phasing�plan�if�your�development�will�be�built�in�stages.�
f. Development�size,�such�as�square�footage�or�dwelling�units.�

2. Provide�the�preliminary�framework�of�your�study.�
a. A�map�with�the�intersections�and�corridors�you�propose�to�study.�
b. A�map�showing�the�distribution�pattern�you�expect�the�site’s�traffic�will�use.��Mark�it�preliminary�and�ask�if�you�are�missing�

anything,�especially�backdoor�routes�you�may�not�be�aware�of.�
c. A�table�giving�the�traffic�generation�of�the�proposed�development.��Mark�it�preliminary.�
d. A�list�of�the�study�periods�you�plan�to�study�(daily,�a.m.�peak�hour,�p.m.�peak�hour�and/or�Saturday�midday�peak�hour).�
e. A�list�of�your�proposed�analysis�years.�
f. Documentation�of�how�you’ll�increase�the�existing�traffic�counts�to�your�future�no�build�scenario�traffic�counts.��
g. A�list�of�the�methodology�and�software�you’ll�use�for�your�analyses.�

3. Request�traffic�signal�timing�plans�if�they�have�control�over�the�traffic�signals�at�any�of�your�study�intersections.���
4. Ask�about�or�confirm�proposed�development�and�roadway�projects�planned�within�the�study�area.�
5. Ask�if�they�have�policies,�ordinances,�traffic�impact�fees�and/or�standards�related�to�traffic�studies.��
6. Provide�your�schedule�and�ask�about�their�typical�review�process�and�its�associated�timeline�(for�instance,�how�much�time�will�

they�need�to�review�your�traffic�study).
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Document�Existing�
Conditions�
Once�you�have�your�traffic�counts�ordered�
or�internally�lined�up,�you�can�turn�your�
attention�to�the�second�task�–�
documenting�existing�conditions.��Your�
purpose�here�is�to�gain�an�understanding�
of�the�area�around�the�proposed�
development,�both�its�land�uses�and�traffic�
operations.��This�chapter�also�coordinates�
with�your�traffic�counts�–�confirm�your�
data�collection�plan�is�adequate.�
�

Online�Research�
In�the�last�five�years,�government�agencies�
have�embraced�the�internet�and�are�now�
posting�a�wealth�of�information�which�may�
be�relevant�to�your�traffic�study.��The�first�
place�you�should�start�your�online�research�
is�at�the�planning�department�page�of�the�
local�government�(city/town/village)�
website;�this�could�be�done�at�the�same�
time�as�your�search�for�traffic�data�from�
Chapter�1.��You’re�trying�to�find�their�
transportation�plan,�if�they�have�one.��The�
transportation�plan�is�usually�a�section�of�
the�city’s�overall�comprehensive�plan�and�
describes�the�vision�for�their�
transportation�network.��It�could�be�listed�

under�the�public�works�or�engineering�
sections�of�the�website,�if�it�isn’t�under�the�
planning�department.��The�transportation�
plan�is�usually�a�PDF�file;�save�it�to�your�
network�or�bookmark�it�for�easy�access�
later.�
�
Also,�figure�out�if�the�city�has�a�policy�
related�to�traffic�impact�studies.��It’s�rare�
in�our�experience,�but�some�cities�do�have�
explicit�policies.��They�may�be�detailed�
enough�to�give�you�a�full�outline�for�the�
study�along�with�what�to�include�in�each�
section�and�what�graphics�are�required.���
�
Sometimes�the�city’s�standards�are�part�of�
their�ordinance�and�almost�all�cities�have�
their�ordinances�posted.��You�should�scan�
through�them�to�see�if�there�is�anything�
relevant�to�how�closely�intersections�can�
be�spaced�or�how�much�vehicle�delay�is�
considered�unacceptable.�
�
The�city’s�planning�page�may�also�list�
nearby�developments�either�under�
construction�or�in�the�approval�process.��
They�may�even�include�traffic�studies�
prepared�for�those�specific�developments.��
Prior�traffic�studies�are�always�useful�for�
seeing�the�types�of�studies�the�city�
typically�approves�and�what�kinds�of�

assumptions�those�studies�make.��It’s�good�
for�your�study�to�make�assumptions�

Mike�had�an�especially�bad�
experience�with�this�about�ten�years�
ago.��The�city’s�ordinance�
conservatively�required�all�
intersections�to�operate�at�Level�of�
Service�C�or�better�and�all�individual�
movements�to�operate�at�Level�of�
Service�E�or�better.��He�prepared�the�
study�based�on�a�less�conservative,�
industry�standard���Level�of�Service�D�
overall,�with�individual�movements�
operating�at�Level�of�Service�F�being�
acceptable�in�some�situations.��This�
was�caught�by�city�staff�as�part�of�the�
city’s�review�of�the�whole�
development�package,�which�included�
Mike’s�traffic�study.��Mike�had�to�
apologize�profusely�and�work�through�
the�weekend�to�make�things�right�
with�his�client.��The�end�result�was�
that�a�costly�traffic�signal�had�to�be�
installed�at�an�intersection�where�he�
wouldn’t�normally�have�
recommended�one.��The�moral�of�the�
story�is�making�sure�you�know�about�
all�policies/guidelines�that�may�affect�
your�study.�
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consistent�with�those�of�previous�traffic�
studies.�
�
The�city�may�also�list�the�construction�
projects�scheduled�for�the�next�five�years,�
often�labeled�the�Capital�Improvement�
Plan.��See�if�there�are�any�construction�
projects�affecting�your�study�area.��It’s�also�
wise�to�let�your�client�know�if�the�road�in�
front�of�their�development�will�be�under�
major�reconstruction�the�year�after�their�
project�opens.��This�kind�of�information�
may�cause�a�developer�to�delay�an�opening�
date�for�a�commercial/retail�project�and�
may�affect�your�analysis�data,�but�we’ll�get�
to�that�later.��
� �
Many�government�agencies�around�the�
country�charge�traffic�impact�fees�for�new�
developments.��These�fees�are�charged�for�
future�transportation�improvements�and�
are�typically�assessed�based�on�a�
proportion�of�traffic�the�development�will�
generate�compared�to�the�total�traffic�on�
the�facility.��Traffic�impact�fees�are�not�
allowed�in�Minnesota,�but�they’re�widely�
used�in�states�such�as�Florida�and�
California.���
�
You�may�need�to�devote�a�whole�section�of�
your�study�to�calculating�impact�fees.��Each�

jurisdiction�should�provide�detailed�
formulas�for�you�to�use�in�determining�any�
traffic�impact�fees.��In�addition�to�the�city’s�
website,�a�good�clearinghouse�is�located�at�
ImpactFees.com.���
� �
While�you’re�in�the�city’s�comprehensive�
plan,�you�can�gather�land�planning�
information�for�your�development.��Some�
relevant�questions�to�ask�include:�

ü What�is�the�current�land�use�of�the�
parcel?���

ü Is�the�land�use�proposed�to�change�
in�the�plan?���

ü What�is�the�current�and�proposed�
zoning�of�the�parcel?���

ü What�is�the�land�use�and�zoning�of�
the�adjacent�parcels?��WalmartTM,�
for�one,�likes�to�have�this�
background�information�in�their�
traffic�studies.�

� �
Now�it’s�time�to�move�up�the�chain�of�
government�agencies�to�the�county�and�
eventually�the�state.��The�state�will�
definitely�have�some�jurisdiction�over�your�
traffic�study,�if�one�of�the�site’s�driveways�
is�proposed�on�one�of�their�roads.��As�you�
did�at�the�city;�look�for:�

ü Traffic�study�policies�
ü Traffic�study�standards�

ü Transportation�plans�
ü Capital�improvement�plans�
ü Traffic�volume�data��
ü Historic�daily�traffic�volumes�
ü Peak�hour�turning�movement�

volumes�
ü Crash�data�

���
Through�the�property�records�section�of�
the�county’s�website,�you�can�typically�find�
parcel�information,�including�public�right�
of�way�widths.��This�right�of�way�
information�may�be�useful�if�you�end�up�
recommending�road�or�intersection�
widening�as�part�of�your�traffic�study.���
� �
Lastly,�if�your�study�area�is�served�by�bus�
or�rail�transit�service�go�to�the�transit�
operator’s�website�to�get�routes�and�
schedules.��You�may�need�to�account�for�
transit�operations�in�your�capacity�
analyses.�
�

Existing�Conditions�from�
Aerials�
As�part�of�your�online�research,�we�also�
recommend�you�start�with�your�favorite�
aerial�online�site�or�software,�such�as�
MapQuestTM,�Google�EarthTM,�BingTM�or�
Google�Street�View.��Draw�a�quick�and�
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dirty�sketch�of�each�study�intersection�
based�on�the�aerial�with�the�following�
details:�

ü Exclusive�left�or�right�turn�lanes���
measure�their�storage�lengths�on�
the�aerial�and�include�them�on�the�
sketch�

ü Through�lanes�and/or�shared�lanes�
if�turn�lanes�aren’t�provided�

ü Traffic�control���stop�signs,�traffic�
signals�or�roundabouts�

ü Medians�
ü Shoulders�
ü Sidewalks/trails/paths�
ü On�street�bike�lanes�
ü Nearby�parking�lots�
ü On�street�parking�
ü Street�names�

� �
Also,�print�out�a�street�map�of�the�study�
area.��We�like�to�make�field�notes�on�maps.��
Ensure�the�map�is�zoomed�in�enough�so�
you�can�make�notes�of�things�between�
your�study�intersections.��We�find�we’re�
more�accurate�correcting�our�sketches�in�
the�field�than�trying�to�create�originals�
while�we’re�on�the�side�of�the�road.��
Something�usually�gets�missed�if�we�skip�
this�first�task�in�the�office.�
�

Field�Visit�
You�may�be�asking�yourself�why�you�even�
need�to�go�out�in�the�field�when�
everything�is�right�there�on�the�aerial.��
First,�because�the�aerials�aren’t�always�
right.��Imagine�the�disaster�if�he�had�
turned�in�a�whole�traffic�study�based�on�
the�obsolete�road�network.��The�study�
would�have�had�zero�credibility.��In�reality,�
the�data�collection�staff�would�have�caught�
this,�but�it�would�have�caused�confusion�
and�some�delay�to�the�project.�

�
The�second�reason�to�go�out�to�the�site�is�
there�are�frequently�many�important�
details�you�can’t�always�see�on�an�aerial.��
In�addition�to�verifying�the�information�on�
your�hand�sketches�is�correct,�you�should�

add�the�following�details�to�them�while�
you’re�in�the�field:�

ü Transit�stops��
ü Traffic�signal�operations�

(protected�left�turn�
phasing�is�shown�on�
the�left,�protected/�
permitted�left�turn�
phasing�is�shown�on�
the�right)�

ü No�turn�on�red�restrictions�
ü Parking�restrictions�
ü Speed�limits�
ü Non�ADA�compliant�signal�push�

buttons�or�pedestrian�ramps��
ü Excessive�grades�or�slopes�(that�

either�affect�traffic�operations�or�
making�widening�a�road�difficult)�

ü Excessive�grades�that�may�affect�
traffic�(for�instance,�if�you’re�
working�in�Duluth,�Minnesota�
where�steep�hills�get�iced�over�in�
the�winter)�

ü Objects�or�buildings�on�the�
intersection�corners�that�block�sight�
lines�

�
While�you’re�at�the�site,�take�plenty�of�
pictures.��Smart�phones�are�a�convenient�
and�amazing�tool�for�this�task�because�they�
produce�really�good�photos.��Get�one�

Mike�worked�on�a�church�project�in�a�
quickly�growing�suburb.��He�arrived�in�
the�field�and�realized�one�of�the�study�
intersections�didn’t�even�exist.��Also,�
there�were�two�new�intersections�he�
didn’t�know�existed.��The�roads�in�the�
study�area�were�rebuilt�during�the�
summer�and�the�aerials�weren’t�up�to�
date.��He�had�to�adjust�the�data�
collection�plan�to�account�for�reality.���
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photo�of�each�approach�at�each�study�
intersection.��Be�certain�to�keep�a�log�of�
the�photos�so�you�can�identify�them�back�
in�the�office.��Taking�pictures�has�saved�us�
more�than�one�field�visit.��It’s�amazing�how�
often�one�little�detail�is�usually�missed�
while�you’re�doing�your�field�check,�but�
photos�won’t�help�you�find�that�detail�if�
you�can’t�identify�their�location.�
�
An�even�better�on�site�option�would�be�a�
video�camera�recording�both�the�study�site�
and�your�dictation�simultaneously.��You�
have�less�organizing�to�do�if�you�go�with�
video.���
�
You�should�keep�in�mind�that�video�is�
always�recording�sounds,�so�please�watch�
the�language.��We�had�two�interns�
collecting�video�by�a�Midwest�university�
campus�on�one�of�the�first�nice�days�of�the�
spring�and�there�were�several�
inappropriate�comments�about�the�coeds�
caught�on�the�audio.��Do�feel�free�to�sing�
along�with�your�favorite�Elton�John�song�
though.��Your�boss�should�find�that�
amusing.�
�
In�addition�to�documenting�the�existing�
conditions�of�the�environment,�you�should�
observe�how�traffic�operates�in�your�study�

area�during�rush�hour.��We�like�to�go�
through�our�hand�sketches�after�lunch�and�
then�drive�around�the�road�network�during�
the�evening�rush�hour.���

�
While�you’re�verifying�the�accuracy�of�the�
hand�sketches,�be�aware�of�other�things�
that�could�affect�traffic�in�your�study�area,�
such�as:�

ü Large�parking�lots�that�could�affect�
the�balance�of�traffic�between�study�
intersections�

ü Large�pedestrian�generators,�such�
as�schools�

ü Road�construction�
ü Developments�under�construction�

�
During�rush�hour,�we�examine�the�study�
area�for�some�of�the�following�issues:�

ü Do�shoulders�get�used�by�cars�as�
separate�right�turn�lanes�or�bypass�
lanes?�

ü Do�the�traffic�signals�along�a�
corridor�seem�to�be�coordinated,�so�
through�traffic�moves�down�the�
corridor�smoothly?�

ü What�are�the�signal�cycle�lengths?��
Bring�a�stopwatch�or�use�your�
phone�to�spot�check�the�time�it�
takes�for�the�signal�timing�to�rotate�
all�the�way�through�its�cycle.��Be�
sure�to�measure�several�cycles�as�
they�can�vary.�

ü Are�there�any�queues�backing�up�
from�turn�lanes�into�the�through�
lane�or�do�queues�extend�back�from�
one�intersection�blocking�the�
upstream�intersection?�

ü Is�it�hard�to�turn�onto�a�major�street�
from�a�cross�street�with�a�stop�sign?�

Bryant�recently�started�using�an�
intriguing�alternative���a�dashboard�
camera�to�take�video�logs.��It’s�a�
camera�you�mount�on�your�
windshield�and�along�with�the�video,�
it�uses�GPS�to�record�your�position�
with�speed�and�coordinates.��You�
download�the�recorded�file�from�a�
removable�SD�Memory�Card�and�the�
software�interface�shows�your�video�
next�to�a�GoogleTM�map�tracking�the�
corresponding�car�location.���
�
A�cheaper�option�is�the�app�Ubipix,�
which�provides�the�same�functionality�
via�your�smart�phone.��You’ll�want�to�
buy�a�mounting�bracket�for�your�
phone�if�you�go�that�route,�but�the�
bracket�is�$20�compared�to�the�$200�
cost�of�a�dash�cam.���
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ü Do�the�routes�cars�will�take�to�get�to�
and�from�your�site�correspond�to�
the�major�traffic�flow�you’re�
watching?�

�
These�firsthand�observations�could�save�
your�reputation�in�a�public�hearing.��
Citizens�regularly�grill�us�about�how�traffic�
currently�operates�at�a�specific�
intersection.��If�we’ve�been�on�site�during�
rush�hour,�we�can�honestly�respond�that�
we�went�out�during�rush�hour�and�
observed�the�traffic�patterns.��We�can�

further�explain�how�we�incorporated�those�
observations�in�our�analysis.���
�
Ideally,�the�field�visit�should�occur�before�
your�traffic�counts�are�taken.�As�we�
mentioned�earlier,�details�from�an�aerial�
can�be�wrong.�The�field�visit�will�help�you�
figure�out�if�the�data�collection�plan�needs�
to�change�as�well�as�to�determine�good�
parking�spots�for�your�data�collectors.�
�
The�field�visit�is�ultimately�part�of�your�
quality�control�process�to�ensure�the�
details�in�your�traffic�study�are�correct.��

The�quality�control�process�in�our�office�is�
as�follows:�

1. The�technician�draws�the�sketch�
based�on�the�aerials.���

2. He�verifies�and�corrects�the�
information�during�a�field�visit.�

3. He�verifies�locations�for�the�traffic�
counters�to�park.�

4. The�engineer�completes�a�final�
verification�of�the�sketches�while�
he’s�out�observing�rush�hour�
traffic.��
�

� �
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Checklist:��Document�Existing�Conditions��
1. Use�online�mapping�tools�to�document�the�physical�details�of�each�study�intersection.��The�following�are�items�to�note:�

a. Exclusive�left�or�right�turn�lanes���measure�their�
storage�lengths�on�the�aerial�and�include�them�on�
the�sketch�

b. Through�lanes�and/or�shared�lanes�if�turn�lanes�
aren’t�provided�

c. Traffic�control���stop�signs,�traffic�signals�or�
roundabouts�

d. Medians�
e. Shoulders�
f. Sidewalks/trails/paths�
g. On�street�bike�lanes�
h. Nearby�parking�lots�
i. On�street�parking�
j. Street�names�

k. Confirm�the�above�details�during�a�field�visit.��
Following�are�items�to�also�note:�

l. Transit�stops�
m. Traffic�signal�operations,�including�left�turn�phasing�
n. No�turn�on�red�restrictions�
o. Parking�restrictions�
p. Speed�limits�
q. Non�ADA�compliant�signal�push�buttons�or�

pedestrian�ramps��
r. Excessive�grades�or�slopes��
s. Excessive�grades�that�may�affect�traffic��
t. Objects�or�buildings�on�the�intersection�corners�that�

block�sight�lines�

2. Collect�photos�or�videos�of�your�study�area.�
3. If�a�technician�prepares�sketches�with�the�above�items,�do�your�own�field�verification.��While�you�perform�your�own�field�visit,�

also�be�aware�of�items�that�could�affect�traffic�in�your�study�area:�
a. Large�parking�lots�that�could�affect�the�balance�of�traffic�between�study�intersections�
b. Large�pedestrian�generators,�such�as�schools�
c. Road�construction�

4. Developments�under�construction�
5. During�rush�hour,�analyze�the�following�items:�

a. Do�shoulders�get�used�by�cars�as�separate�right�turn�lanes�or�bypass�lanes?�
b. Do�the�traffic�signals�along�a�corridor�seem�to�be�coordinated,�so�through�traffic�moves�down�the�corridor�smoothly?�
c. What�are�the�signal�cycle�lengths?���
d. Are�there�any�queues�backing�up�from�turn�lanes�into�the�through�lane�or�do�queues�extend�back�from�one�intersection�

blocking�the�upstream�intersection?�
e. Is�it�hard�to�turn�onto�a�major�street�from�a�cross�street�with�a�stop�sign?�
f. Do�the�routes�cars�will�take�to�get�to�and�from�your�site�correspond�to�the�major�traffic�flow�you’re�watching?
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Traffic�Data�Collection�
Existing�traffic�data�is�the�base�for�your�
analysis�and�the�foundation�for�forecasting�
future�traffic�volumes.��The�goal�for�this�
first�stage�of�a�traffic�study�is�to�gather�or�
collect�up�to�date�and�accurate�traffic�
data.��For�most�studies,�obtaining�the�daily�
traffic�volumes�and�peak�hour�traffic�
volumes�is�sufficient.���
�
The�annual�average�daily�traffic�(or�AADT)�
is�the�total�volume�on�a�road�in�both�
directions�over�a�typical�day.��AADTs�can�
provide�insight�about�the�number�of�lanes�
needed�on�a�corridor.���
�
The�peak�hour�traffic�is�usually�obtained�at�
an�intersection�and�documents�the�
number�of�vehicles�making�each�
movement�through�an�intersection���lefts,�
throughs�and�rights���for�a�single�hour�from�
every�direction.���Peak�hour�turning�
movement�volumes�are�the�foundation�for�
the�majority�of�traffic�analyses�performed.��
Intersections�are�the�pinch�points�in�a�
roadway�network�and�most�traffic�studies�
rightly�focus�on�their�operations.���
�
�
�

There�are�four�ways�to�get�existing�data:��
1. Find�it;�typically�this�is�provided�by�a�

government�agency.�
2. Collect�it�yourself�with�help�from�co�

workers.�
3. Hire�a�sub�contractor�to�collect�it.��
4. Make�it�up;�engineers�like�to�call�

this�estimating.��Hopefully,�this�is�
actually�an�educated�guess.���
�

We’ll�deal�with�each�type�in�this�chapter�to�
ensure�you�start�your�study�properly.��

�
Finding�Traffic�Data�
Generally,�the�easiest�way�to�find�traffic�
data�is�by�going�to�the�websites�of�the�city,�
county�and�state�where�your�study�is�
located.��In�Minnesota,�government�
agencies�are�required�to�count�certain�
roads�every�two�or�four�years.��The�current�
count�data�for�those�roads�are�available�
online�and�are�very�accessible.��We�both�
have�a�lot�of�bookmarked�websites�that�
get�us�quickly�to�different�agency�datasets.��
We�most�frequently�visit�MnDOT’s�site,�
which�has�both�existing�and�historic�daily�
traffic�volumes�going�back�ten�years�for�all�
state�roads�as�well�as�many�city�and�county�
roads.���
�

MnDOT�also�has�a�spot�on�their�website�
for�turning�movement�count�data�in�the�
Minneapolis/Saint�Paul�Metro,�which�is�
rare�since�most�agencies�only�provide�daily�
traffic�data.��The�City�of�Minneapolis�has�all�
of�their�daily�and�intersection�turning�
movement�counts�on�its�website.��It�has�
recent�turning�movement�counts�at�all�of�
its�signalized�intersections.��We�know�this�
because�Mike�managed�all�of�the�traffic�
data�collection.��We’ve�heard�that�some�
Metropolitan�Planning�Organizations�also�
warehouse�traffic�counts�on�their�
websites.��
�
Another�option�for�finding�traffic�data�is�
digging�for�recent�traffic�studies�that�cover�
some�of�your�study�area.��As�we�
mentioned,�almost�all�traffic�studies�have�
existing�data�and�traffic�forecasts.�Finding�
a�traffic�study�done�by�a�government�
agency�or�developer�that�covers�the�same�
roads�or�intersections�will�provide�you�a�lot�
of�insight�about�the�study�area�as�well�as�
the�traffic�study�format�the�public�agencies�
prefer.�
�
Due�to�the�relative�availability�of�online�
data,�we’ll�generally�start�with�the�
internet,�even�if�we�know�we’ll�be�
collecting�our�own�traffic�data�later.���
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Start�at�the�highest�agency’s�website�(such�
as�the�county,�if�there�are�county�roads�in�
your�study�but�no�state�roads).��Performing�
a�quick�search�of�their�website�will�not�
take�much�time�and�will�likely�provide�you�
with�some�initial�data�for�your�study.���
�
Be�aware�of�the�limitations�of�finding�
traffic�volumes�or�other�studies�online,�
especially�the�age�of�the�information.��Your�
analysis�and�forecasting�should�be�based�
on�existing�traffic,�not�on�something�too�
outdated.��We�recommend�using�daily�
traffic�volumes�less�than�two�years�old�and�
turning�movement�counts�less�than�a�year�
old.�
�
If�you�do�find�current�daily�and�peak�hour�
traffic�volumes�for�the�locations�you�need,�
consider�yourself�very�lucky�and�save�it�in�
your�files�immediately.��If�you�don’t�find�
the�exact�data�you�need,�historic�and�
surrounding�area�data�can�also�be�useful�
and�should�be�downloaded.���
� �

Collecting�Traffic�Data�
Yourself�or�Hiring�a�Sub�
Consultant�
Your�next�options�are�to�collect�the�traffic�
data�yourself�internally�or�to�hire�a�sub�

consultant�externally�to�complete�the�data�
collection.��Both�options�implement�very�
similar�steps,�so�we’ve�lumped�the�two�
processes�together.�
�
If�you�have�both�the�traffic�counting�gear�
and�people�to�perform�the�counts,�you�can�
dive�in�and�get�the�traffic�counts�you�need.��
If�not,�you’ll�automatically�be�outsourcing�
to�a�traffic�data�collection�firm.��Your�study�
likely�planned�for�internal�or�external�
counts�in�the�budget,�so�this�decision�
should�have�already�been�made�by�your�
boss.���
�
There�are�pluses�and�minuses�to�both�
counting�internally�or�externally.��
Generally,�we�recommend�outsourcing�the�
data�collection�if�(1)�there�is�a�trustworthy�
company�you�can�outsource�the�counts�to�
who�can�meet�your�deadline/budget�and�
(2)�you�don’t�already�have�the�gear/people�
available�to�do�the�counts.���
�
Whether�you�or�someone�else�will�be�
doing�the�actual�traffic�data�collection,�you�
should�get�your�traffic�counts�scheduled�
immediately.���
� �
Once�the�data�collection�is�penciled�in�on�
the�schedule,�the�next�thing�to�do�is�to�get�

a�map�of�your�study�area�and�mark�the�
spots�where�you�need�traffic�counts.��Circle�
the�intersections�where�you�need�turning�
movement�counts�and�then�put�lines�on�
roads�where�you’ll�need�daily�traffic�
counts.���

�
Create�a�legend�on�the�map,�identifying�
your�count�periods.��For�daily�traffic�
volumes�collected�with�mechanical�
counters,�you’ll�typically�want�48�hours�of�
data�collected.��For�turning�movement�

As�a�young�engineer�Mike�made�the�
painful�mistake�of�not�starting�with�
the�traffic�counts�on�a�project.��
Instead�he�waited�a�week�to�talk�with�
the�technicians�and�it�turned�out�they�
were�busy�the�following�week�on�
another�project.��Current�traffic�
counts�are�foundational�to�preparing�
the�traffic�analysis�and�he�didn’t�get�
the�data�until�Week�Three�on�a�
project�with�a�four�week�deadline.��
Needless�to�say,�he�had�to�work�
several�nights�and�a�weekend�to�
make�the�deadline�on�that�project.��
The�long�hours�would�have�been�
completely�unnecessary�if�he’d�been�
organized�at�the�beginning.�
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counts,�you�generally�want�two�hours�of�
data�collected�centered�on�the�peak�hour�
or�the�busiest�sixty�consecutive�minutes.��
For�instance,�if�you�think�the�peak�hour�is�
from�4:30�to�5:30�p.m.,�you�should�have�
the�manual�turning�movement�count�
conducted�from�four�to�six�p.m.,�giving�a�
half�hour�on�either�side�of�the�peak�hour�to�
provide�yourself�a�cushion.��If�you’re�
wrong�about�the�peak�hour�and�it�occurred�
from�4:15�to�5:15,�you’ll�still�be�covered.��If�
you’re�very�uncertain�about�when�the�peak�
hour�will�occur,�you�can�always�collect�
three�hours’�worth�of�data�instead�of�two�
to�give�a�larger�margin�for�error.���
�
Because�collecting�data�with�video�
cameras�has�become�inexpensive,�we’ve�
defaulted�to�collecting�turning�movement�
counts�from�six�a.m.�to�seven�p.m.�and�
sometimes�midnight�to�midnight.��This�
ensures�we�have�the�morning�and�
afternoon�peak�hours�and�that�we�also�
have�good�data�if�we�need�to�perform�a�
warrant�analysis�that�requires�at�least�
eight�hours�of�data.��Warrant�analyses�are�
done�per�the�Manual�on�Uniform�Traffic�
Control�Devices�and�are�a�rough�analysis�
used�to�justify�upgrading�traffic�control,�
like�installing�traffic�signals.�
� �

If�you’re�going�to�stay�with�the�two�hour�
a.m.�and�p.m.�period�counts,�your�sub�
contractor�or�technicians�should�have�past�
experience�to�help�you�pick�the�peak�hour�
–�so�be�sure�to�ask!��In�the�Midwest,�our�
experience�has�been�that�the�a.m.�peak�
hour�is�usually�within�the�6:30�to�8:30�
period�in�the�outer�suburbs.��The�a.m.�peak�
hour�shifts�slightly�to�between�seven�and�
nine�a.m.�closer�to�the�central�city�or�in�a�
city�that’s�not�part�of�a�large�metropolitan�
area.��The�p.m.�peak�hour�doesn’t�seem�to�
be�affected�by�proximity�to�the�“big�city,”�
and�typically�occurs�between�four�and�six�
p.m.��Saturday�peak�hours�around�
shopping�districts�usually�occur�between�
eleven�a.m.�and�one�p.m.���
�
A�tangent�related�to�peak�hour�turning�
movement�counts�–�if�the�intersection�is�
saturated,�you’re�actually�counting�the�
capacity�of�the�intersection,�not�the�
demand�of�the�vehicles�who�want�to�go�
through�the�intersection.��This�is�a�difficult�
issue�and�the�industry�doesn’t�have�a�clear�
way�of�dealing�with�it,�but�you�should�be�
aware�of�this�phenomenon.��If�you’re�in�
this�situation,�it�is�very�nice�to�have�at�least�
an�hour�of�turning�movement�counts�
before�and�after�the�peak�hour.�
�

Depending�on�the�type�of�development�
you’re�working�on�or�the�location�of�your�
study�area,�it�might�be�helpful�to�have�
heavy�vehicles�counted�separately�from�
passenger�vehicles.��You’re�then�able�to�
see�if�you�should�change�the�default�3%�
heavy�vehicle�percentage�in�your�capacity�
analysis�model.��It�can�also�be�useful�to�
count�pedestrians�and�bicycles�along�with�
vehicles.��Getting�this�level�of�data�rather�
than�just�counting�cars�is�often�
unnecessary,�though,�if�you’re�working�in�a�
standard�suburb�with�low�pedestrian/bike�
volumes�and�no�significant�trucking�
generators.���
�
Mike’s�data�collection�business�counts�
heavy�vehicles,�bicycles�and�pedestrians�as�
a�default�because�it�takes�very�little�added�
time.��Hopefully�your�folks�will�just�add�in�
this�data�for�you,�but�be�sure�to�ask�if�you�
need/want�it.��Some�agencies�are�also�
requiring�bicycles,�buses�and�pedestrians�
be�counted�in�addition�to�vehicles.��Even�
though�you�may�rarely�use�the�extra�data,�
someone�may�ask�you�a�question�related�
to�these�topics�and�it’s�a�lot�easier�to�have�
the�data�available�than�to�recollect�it�after�
the�initial�data�collection�effort.���
� �
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The�goal�of�the�traffic�data�collection�is�to�
obtain�normal�conditions.��“Normal”�in�this�
case�reflects�a�standard�work�or�school�day�
without�a�big�event.��It�should�be�the�
traffic�level�experienced�by�most�people�on�
most�days.��This�typically�means�weekday�
data�is�collected�on�Tuesdays,�Wednesdays�
and/or�Thursdays.��Traffic�can�be�slightly�
lower�on�Mondays�and�Fridays�due�to�four�
day�schedules�or�three�day�weekends.���
�
Normal�conditions�also�mean�you�don’t�
collect�data�on�or�around�holidays�such�as�
Christmas,�Labor�Day,�Memorial�Day�or�
around�big�events�like�a�state�fair�or�
national�political�convention.��Driving�
patterns�can�change�dramatically�during�
these�times�and�we�recommend�avoiding�
traffic�counts�within�one�week�of�such�
activities.�
�
If�your�site�is�near�a�school�and�your�
project�comes�up�during�the�beginning�or�
end�of�the�summer,�try�to�get�your�data�
collected�when�school�is�in�session.��If�you�
are�collecting�on�a�typical�school�day,�be�
sure�school�is�in�session�by�checking�with�
the�school�district.��Counts�done�near�a�
school�during�the�school�year�aren’t�
reliable�if�they�occurred�during�
conferences�or�vacation�days.�

�
And�if�you’re�doing�work�around�a�school,�
let�the�staff�know.��Parents�and�
administrators�are�rightfully�protective�of�
the�students�and�often�don’t�like�unknown�
people�milling�around�schools.��This�is�
especially�true�if�you’re�taking�videos�or�
photos.��
�
It’s�advantageous�to�be�able�to�say�your�
data�accounts�for�the�school�traffic,�
because�it�more�accurately�reflects�peak�
conditions.��However,�plenty�of�studies�
depend�on�data�collected�in�the�summer�
due�to�quick�deadlines.��You�may�need�to�
make�adjustments�to�the�existing�counts�in�
an�attempt�to�more�accurately�reflect�
school�conditions.�
�
It’s�also�advantageous�to�have�all�of�your�
data�collected�on�the�same�day.��If�you�
have�five�intersections�where�you�need�
counts,�encourage�your�techs�or�the�sub�
contractor�to�count�all�of�them�on�one�day�
instead�of�spreading�it�over�two�or�three�
days.��Assuming�you�have�two�study�
intersections�with�no�driveways�or�
intersections�in�between,�the�traffic�
volumes�going�back�and�forth�between�the�
two�intersections�should�be�the�same�

during�the�same�time�period�on�the�same�
day.���
�
The�traffic�volumes�often�don’t�match�
perfectly�because�the�data�collectors’�
clocks�are�off�by�a�few�seconds�or�they�
missed�a�few�cars.��There�could�also�be�a�
queue�of�vehicles�moving�between�the�
intersections�at�the�cutoff�time.���
�
If�you�count�the�intersections�on�different�
days,�the�traffic�patterns�will�likely�be�
different.��Staggering�the�data�collection�
days�sometimes�introduces�an�even�larger�
gap�in�the�data�than�just�human�error�
because�traffic�can�vary�5�10%�per�day�on�
some�corridors.��As�part�of�your�analysis,�
you’ll�need�to�make�your�traffic�volumes�
balance�between�the�intersections;�cars�
don’t�disappear�into�thin�air.��This�will�take�
less�of�your�time�if�the�discrepancies�are�
slight�and�the�discrepancies�should�be�less�
if�all�of�your�data�is�collected�on�the�same�
day.��
�
An�example�of�what�we�mean:�

You’re�working�on�a�study�with�three�
intersections�and�no�driveways�
between�the�intersections.��Figure�2�
shows�the�peak�hour�turning�movement�
volumes.���
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�
The�southbound�approach�has:�

� 100�cars�going�from�intersection�
A�to�intersection�B.�

� 90�cars�arriving�at�intersection�B�
from�intersection�A.�

� 110�cars�going�from�intersection�
B�to�intersection�C.�

� 120�cars�arriving�at�intersection�
C�from�intersection�B.�

�
If�you�increase�the�through�movement�
arriving�at�intersection�B�by�ten�
vehicles,�you’ll�end�up�increasing�the�90�
to�100�and�110�to�120,�so�the�volumes�
balance�between�intersections.�
�
The�northbound�approach�has:�

� 190�cars�going�from�intersection�
C�to�intersection�B.�

� 200�cars�arriving�at�intersection�
B�from�intersection�C.�

� 240�cars�going�from�intersection�
B�to�intersection�A.�

� 230�cars�arriving�at�intersection�
A�from�intersection�B.�

�
If�you�decrease�the�through�movement�
arriving�at�intersection�B�by�ten�
vehicles,�you’ll�end�up�decreasing�the�

200�to�190�and�240�to�230,�so�the�
volumes�balance�between�intersections.�

��
This�example�assumes�you�choose�a�
common�peak�hour�(four�consecutive�
fifteen�minute�intervals)�for�your�entire�
study�area.��This�means�looking�at�your�
data�and�usually�basing�the�peak�hour�on�
the�busiest�road�in�your�study�area.��Your�
minor�intersections�may�have�peak�hours�
that�do�not�align�with�the�peak�hour�of�the�
main�road.��A�different�approach�would�be�
to�use�the�existing�peak�hour�volumes�at�
each�intersection,�even�if�they�occur�at�
different�times.��Our�recommendation�is�to�
use�a�common�peak�hour�for�your�study�
area�because�the�peak�hour�of�traffic�
generated�by�the�development�will�occur�
during�that�hour.�
��
Keep�in�mind�that�the�balancing�you�
complete�should�not�significantly�change�
the�overall�volumes.�Generally,�a�5�or�10�
percent�change�can�easily�be�explained.�
However,�if�you�are�trying�to�balance�a�50�
percent�change�between�two�
intersections,�you�may�have�to�consider�a�
re�count�or�that�you�missed�a�large�traffic�
generator�between�the�intersections.�

�
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Figure�2�–�Turning�Movement�Count�
Balancing�
�
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Turning�movement�count�data�should�be�
provided�by�movement�(lefts,�throughs�
and�rights�from�each�direction)�and�broken�
down�into�fifteen�minute�intervals.��You�
can�request�to�have�it�broken�down�by�one�
or�five�minute�intervals,�but�this�typically�
isn’t�necessary.��For�daily�traffic�volumes�
done�with�mechanical�counters,�the�data�is�
typically�provided�by�direction�(for�
instance,�northbound�and�southbound)�
and�in�one�hour�intervals.��You�can�have�
the�data�reports�printed�in�fifteen�minute�
intervals,�though,�if�you�think�you’ll�need�
more�refined�data�such�as�matching�the�
fifteen�minute�mechanical�counts�to�
turning�movement�counts.�
� �
If�you’re�collecting�a�mix�of�turning�
movement�counts�and�mechanical�counts,�
have�the�mechanical�counters�out�while�
you’re�doing�your�manual�counts.��This�will�
allow�you�to�have�two�datasets,�which�you�
can�compare�to�each�other.��This�is�a�good�
quality�control�check.��
Scheduling�or�ordering�your�data�collection�
doesn’t�mean�you’re�locked�into�your�data�
collection�plan.��Ask�your�technician�or�
sub�contractor�when�they�plan�to�collect�
the�data.��Also�ask�him�for�the�last�day�
you’ll�be�able�to�make�any�tweaks�to�the�
data�collection�plan.��Even�if�you’re�too�

late�to�alter�the�planned�data�collection,�
you�can�always�have�him�do�a�little�more�a�
week�or�two�later�if�necessary.��Recognize,�
of�course�that�it�will�become�more�
expensive�and�might�affect�your�delivery�
date�for�the�whole�traffic�study.��Try�to�get�
any�last�minute�changes�done�by�the�
deadline�he�gives�you.�
�
If�you’ve�hired�a�sub�consultant�to�gather�
the�traffic�data,�you’re�done�now.��Sit�back�
and�wait�for�the�data�to�come�back�
(figuratively,�not�literally,�since�you�have�
other�things�on�this�study�to�accomplish).��
�
If�you�or�your�technicians�are�collecting�the�
traffic�data,�then�there�are�a�few�more�
areas�to�cover:�

Methods�for�Collecting�Peak�Hour�
Turning�Movement�Counts��
During�a�turning�movement�count,�every�
car�that�goes�through�the�intersection�is�
counted�based�on�its�movement.��Did�it�go�
straight�through�or�turn�left�or�right?��Left�
turns�usually�consume�more�of�an�
intersection’s�capacity�than�right�turns,�so�
the�quantity�of�these�movements�is�key�to�
intersection�analysis.�
�

At�low�volume�intersections,�you�can�use�
handwritten�hash�marks�on�a�matrix�
you’ve�created�to�do�a�turning�movement�
count�at�an�intersection.��This�was�the�
main�method�for�doing�these�counts�in�the�
1930s.��Then�the�industry�advanced�to�
clipboards�with�a�tally�counter�for�each�
left,�through�and�right�movement�for�each�
approach.��The�counter�would�push�the�
tally�buttons,�write�down�the�total�volume�
for�each�move�at�fifteen�minute�intervals�
and�then�zero�out�each�tally�counter�for�
the�next�fifteen�minute�interval.��You�can�
imagine�those�transition�times�at�each�
fifteen�minute�interval�were�hectic.�
�
The�1980’s�brought�us�downloadable�tally�
boards.��It�is�the�same�concept�as�the�
manual�tally�clipboards,�but�the�counter�
wouldn’t�have�to�write�anything�down�
because�the�data�would�download�into�a�
computer.��VehicleCounts.com�MicroTally�
board�and�Jamar�Technologies�TDC�Ultra�
are�examples�of�boards�still�available.�
�
Recently�TrafApp�and�TrafficDucco�have�
each�developed�an�iPad/iPhone�app�that�
replicates�traditional�turning�movement�
count�boards�and�are�very�cheap.��Through�
our�testing,�however,�we’ve�found�their�
lack�of�tactile�buttons�to�be�a�big�
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disadvantage�at�very�busy�intersections.��
It’s�hard�to�know�if�the�app�is�actually�
registering�the�counts�correctly.��That�said,�
they’re�great�at�less�busy�intersections�
where�you�have�time�to�check�the�screen�
on�occasion�to�ensure�the�counts�are�being�
recorded�accurately.�
�
The�most�recent�developments�are�video�
based�solutions.�Miovision�Technologies�
has�developed�an�option�based�on�
recording�an�intersection�with�a�portable�
video�camera.��Back�in�the�office,�you�
upload�your�video�files�to�their�website�
and�they�send�you�back�the�count�data�a�
few�days�later.���
�
Mike�has�developed�a�competing�video�
based�system�that’s�available�at�
CountingCars.com.��The�COUNTkit�system�
records�the�intersection�similarly�to�
Miovision’s�system,�but�instead�of�sending�
in�the�video�to�be�counted�at�
approximately�$20�an�hour�and�paying�
extra�to�be�able�to�view�your�video,�the�
COUNTkit�has�a�hardware/software�office�
system�that�allows�you�to�count�the�video�
at�variable�speed.��Based�on�our�usage,�
labor�is�cut�by�about�50%�at�intersections�
controlled�with�traffic�signals�and�by�about�

75%�at�intersections�controlled�with�stop�
signs.�
�
The�overall�goal�of�the�COUNTkit�system�is�
to�get�away�from�counting�just�two�hours�
during�the�rush�hour�period.��Eventually�
our�industry�should�be�making�decisions�
based�on�48�hour�turning�movement�
counts�or�even�week�long�counts�instead�
of�on�one�short�snapshot�in�time.��
Computerized�automated�counting�
systems�will�eventually�be�developed�that�
significantly�decrease�the�costs�of�this�
data,�but�for�now�the�COUNTkit�system�is�
the�most�cost�effective�system�available�if�
you�want�to�count�for�more�than�four�
hours.�

Basics�of�Manually�Collecting�Turning�
Movements�in�the�Field�
Now�we’ll�focus�on�the�traditional�method�
of�field�collection.��The�methodology�is�the�
same�whether�you�collect�the�counts�with�
pencil�and�paper,�a�Micro�Tally�board�or�an�
iPhone�app,�although�our�descriptions�will�
assume�you’re�using�an�old�electronic�
count�board.�
�
The�first�task�is�to�go�to�the�site�to�examine�
the�study�intersections,�or�at�least�examine�
aerial�maps,�photo�or�video�online.��The�

person�doing�the�data�collection�needs�to�
have�a�clear�vantage�point�of�the�
intersection.��Look�for�places�where�your�
people�can�park.��In�Minnesota,�we�do�
most�of�our�counts�while�sitting�inside�a�
car�to�provide�necessary�heat�in�the�winter�
and�air�conditioning�in�the�summer.���
�
During�spring�and�fall,�we�sometimes�do�
our�counts�while�sitting�in�a�lawn�chair.��
Ensure�the�place�he’s�going�to�park�or�sit�
will�be�a�safe�location�out�of�the�way�of�
any�traffic.��If�you’re�going�to�have�him�
park�in�a�parking�lot,�you�may�want�to�talk�
to�the�business�manager�or�owner�of�the�
parking�lot�to�confirm�it’s�acceptable.���
�
While�you’re�out�in�the�field,�pick�a�place�
where�you’ll�meet�with�all�of�your�traffic�
counters.��Try�to�pick�a�gas�station�or�fast�
food�restaurant�in�the�center�of�your�study�
area.��Make�sure�it’s�at�a�major�
intersection�so�it’s�easy�to�find.��You�want�
your�people�to�be�able�to�get�to�their�spots�
quickly�and�you�want�to�meet�at�a�place�
that�has�a�public�restroom.��As�your�mom�
probably�said�before�going�on�a�road�trip,�
whether�you�think�you�have�to�go�or�not,�
you’re�going�to�try.��This�is�good�advice�for�
those�who�are�going�to�have�to�sit�for�two�
or�three�hours.�
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�
Get�back�to�the�office�and�print�out�clear�
maps�for�all�of�the�intersections�with�good�
parking�spots�marked�on�them.��You�may�
also�need�more�than�one�person�to�count�
an�intersection.��We�set�a�limit�that�a�
person�can�count�about�2,500�vehicles�
entering�the�intersection�during�the�peak�
hour.��Remember�the�online�look�for�traffic�
data�you�did�earlier?��Here�is�one�use�for�it,�
even�if�it’s�a�couple�years�old.���
�
Add�together�the�daily�volumes�from�the�
busiest�north/south�leg�to�the�daily�volume�
from�the�busiest�east/west�leg,�then�
multiply�by�10%.��Assign�two�people�to�
perform�the�intersection�count�if�the�10%�
number�is�higher�than�2,500���give�each�
person�two�of�the�four�legs�of�the�
intersection.��Assign�three�people�to�the�
intersection�if�the�10%�number�is�higher�
than�5,000�vehicles.��If�there�is�a�free�right�
turn�lane�or�pork�chop�island�at�the�
intersection,�you�typically�need�two�people�
to�count�it�no�matter�what�the�traffic�levels�
are�at�the�intersection�because�one�person�
can’t�focus�on�the�whole�intersection�and�
keep�track�of�those�right�turns�at�the�same�
time.�
�

If�more�than�one�person�is�going�to�be�
counting�at�an�intersection,�put�masking�
tape�over�the�count�board�buttons�the�
person�won’t�be�using.��This�gives�a�clear�
diagram�of�what�movements�he’s�
counting.��Ensure�north�is�identified,�so�he�
orients�his�count�board�correctly.��You�
want�to�be�sure�your�people�are�working�in�
unison,�so�each�movement�gets�counted�
once�and�only�once.�

�

Email�the�maps�and�a�link�of�your�meeting�
location�to�your�people.��Typically,�meet�
about�half�an�hour�before�the�count�is�
scheduled�to�start�so�you�can�get�all�of�the�
count�boards�programmed�and�maps�
handed�out.��In�addition,�this�gives�time�for�
a�restroom�break.��Make�sure�there’s�a�
comfortable�amount�of�time�for�the�data�
collectors�to�leave�and�get�to�their�parking�
spot�at�the�intersection(s).�
�
It’s�possible�your�traffic�counters�may�get�
questioned�by�police�or�curious�people.��To�
minimize�these�questions,�it’s�handy�to�
have�magnetic�signs�that�say�“traffic�count�
in�progress”�to�put�on�the�outside�of�your�
car�doors.��These�cost�about�$20�each�and�
there�are�a�lot�of�sign�companies�online�
where�you�can�get�these�ordered���you’ll�
need�to�type�in�your�text�as�part�of�the�
ordering�process.��Having�these�signs�
makes�your�data�collectors’�cars�look�more�
legitimate�and�will�cut�down�the�questions.��
Especially�if�you�can�have�your�agency�or�
company�logo�printed�on�them.���
�
� �

When�completing�a�traffic�count,�you�
will�need�to�park�your�vehicle�
somewhere.�We�rarely�have�any�
problems�parking�in�lots,�but�we�have�
both�had�our�visits�from�the�local�
authorities.�Particularly�memorable�
moments�include�Mike�being�
swarmed�by�police�cars�in�a�bank�
parking�lot�and�Bryant�being�stopped�
by�Secret�Service�personnel�because�
the�Vice�President�was�coming�to�that�
area�the�next�day.�To�avoid�
unnecessary�jail�time,�be�sure�to�talk�
with�the�local�police�and�any�
appropriate�businesses�in�advance�of�
your�count�to�let�them�know�what�
you’re�up�to.��Bring�an�extra�stack�of�
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�
Call�the�local�police�department�to�let�
them�know�what�you’re�doing�and�where�
you’ll�be.��Sometimes�this�helps,�but�often�
the�message�doesn’t�get�all�of�the�way�to�
the�patrol�officer.����
Here’s�a�handy�checklist�of�what�our�field�
leader�brings�with�him�into�the�field�for�the�
count:�

ü Maps�for�all�of�the�data�collectors�
giving�clear�instructions�on�
where/when�they’re�counting�and�
for�what�movements�they’re�
responsible.�

ü Enough�count�boards�–�ideally�
including�a�spare.�

ü Extra�AA�batteries�for�counters,�if�
needed.�

ü Business�cards�for�all�of�your�data�
collectors.�

ü “Traffic�count�in�progress”�signs�for�
everyone.�

ü Bug�spray�and�sunscreen.�
ü Umbrellas�and�lawn�chairs.�

�
Confirm�everyone�knows�how�to�use�the�
count�boards�and�that�the�boards�are�
programmed�correctly.��Give�your�people�
instructions�to�report�back�on�anything�
unusual.��This�could�include�circumstances�
such�as�crashes,�near�misses,�queues�
spilling�back�out�of�turn�lanes�or�to�
adjacent�intersections,�or�any�strange�
patterns�observed.��If�they’re�willing,�you�
can�also�have�them�listen�to�the�local�radio�
station�so�they’ll�get�traffic�updates.��They�
might�hear�of�a�nearby�incident�that�could�
affect�the�data.�
�

A�note�about�the�electronic�count�boards���
if�you�turn�them�off�a�second�before�the�
last�interval�is�done,�the�last�interval�of�
data�won’t�be�recorded.��Ensure�your�
people�leave�them�on�longer�than�they�
think�is�necessary�because�losing�the�last�
five�or�fifteen�minutes�of�the�count�is�
painful.���
�
Whether�it’s�back�in�the�office�or�at�the�gas�
station,�make�sure�the�rendezvous�point�is�
clearly�defined�for�the�end�of�the�count.��
You�need�to�get�those�count�boards�back�
so�you�can�download�the�data.��Take�the�
time�to�ask�your�counters�about�the�data.��
Did�they�see�anything�unusual�or�
something�that�had�an�impact�on�the�
counts?��They�may�have�also�noticed�
general�trends�such�as�several�vehicles�
stacked�on�one�approach�or�excessive�
delays�for�a�left�turn�movement�that�will�
help�you�later�in�your�study.��It’s�also�best�
to�ask�when�the�information�is�fresh�in�
their�minds.���
�
Once�you’re�back�in�the�office,�just�follow�
the�manufacturer’s�instructions�on�
downloading�or�email�off�the�data�directly�
if�you’re�using�an�iPhone�app.��
Occasionally,�you�may�need�to�follow�up�
with�the�person�who�did�the�count.��It’s�

Another�Mike�story�–�a�county�sheriff�
on�foot�patrol�was�very�thorough�in�
checking�us�out�when�we�did�counts�
around�the�Minneapolis�Federal�
Reserve.���
�
A�friend�of�ours�sent�out�a�new�hire�to�
perform�a�count�by�a�school.��The�
local�sheriff�stopped�by�to�ask�the�
new�hire�what�he�was�doing.��The�
new�hire�happened�to�be�Korean�and�
he�froze�up.��All�he�could�do�was�hand�
his�business�card�to�the�sheriff.��After�
a�quick�phone�call�to�the�engineering�
firm,�the�sheriff�was�satisfied.��
Thankfully�the�new�hire�had�a�
business�card�on�him.����
�
Be�prepared�to�have�your�folks�talk�to�
patrol�officers.�
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helpful�to�have�a�clear�paper�trail�of�who�
did�which�count.�
�
The�last�quality�control�task�is�to�ensure�
the�data�looks�reasonable.��Confirm�the�
number�of�vehicles�going�between�
intersections�is�about�the�same.��Traffic�
going�back�and�forth�should�ideally�be�the�
same�if�there�aren’t�any�intersections�in�
between�the�two�intersections,�but�they’re�
rarely�exact�in�practice�due�either�to�a�little�
human�error�or�to�the�counter�clocks�being�
off�by�a�few�seconds.��The�counts�can�also�
be�off�if�a�big�queue�of�cars�left�one�
intersection�at�the�end�of�the�interval�and�
didn’t�arrive�at�the�next�intersection�until�
after�that�interval�was�over.���
�
Double�check�the�distribution�to�ensure�
the�data�looks�reasonable.��Occasionally�a�
data�collector�will�turn�the�count�board�
ninety�degrees�or�even�have�it�upside�
down.��This�is�easy�to�correct�with�the�
software�as�long�as�you�catch�it.�

Collecting�Manual�Turning�Movement�
Counts�with�Video�
Using�portable�video�cameras�for�manual�
data�collection�is�much�more�
straightforward�than�trying�to�coordinate�a�
group�of�data�collectors�in�the�field.��In�

general,�we�recommend�video�collection�
for�both�the�safety�of�the�workers�and�for�
visual�record.��Videos�of�the�existing�traffic�
can�help�emphasize�your�point�if�you’re�
giving�a�public�presentation.���
�
With�a�video,�counts�can�be�redone�if�the�
data�doesn’t�closely�add�up�between�
intersections�or�if�it�doesn’t�seem�accurate�
in�some�other�way.���

��
Installing�the�camera�according�to�the�
manufacturer’s�instructions�should�be�
simple;�just�ensure�you�bring�enough�gear�
and�tools.��Installing�cameras�is�very�similar�
to�installing�mechanical�tube�counters.��
Several�of�the�recommendations�in�the�
next�section�will�apply�to�installing�
portable�video�camera�systems.��Counting�

back�in�the�office�or�uploading�videos�to�an�
outsourced�system�should�also�be�simple.��
Again,�merely�follow�the�manufacturer’s�
written�instructions.���

Collecting�Traffic�Volumes�with�
Mechanical�Counters�
Setting�up�mechanical�tube�counters�
requires�more�equipment�than�a�manual�
field�count.��At�a�minimum,�you’ll�need�
counters,�hoses,�hammers,�nails,�chains,�
locks,�clamps,�a�work�vehicle�with�a�
flashing�beacon�and�safety�vests.��More�
things�can�go�wrong�for�the�novice�with�
mechanical�counts�versus�manual�counts.��
On�the�other�hand,�some�experienced�
technicians�would�rather�deal�with�
equipment�than�trust�other�people�to�do�
the�manual�counts�correctly.�
�
Jamar�Technologies,�Diamond�Traffic,�
Peek,�Metro�Count,�Roadway�Data,�Vehicle�
Counts�and�several�other�companies�will�
sell�you�their�counters�along�with�all�of�the�
accessories���minus�the�work�vehicle���you�
need�to�do�a�mechanical�count.��All�of�their�
products�can�collect�bi�directional�traffic�in�
fifteen�minute�intervals.��Many�of�the�
counters�can�also�collect�other�types�of�
data,�which�we’ll�touch�on�later�in�this�
chapter.��Mike�endorses�the�counters�

Mike�had�an�intersection�where�one�
of�the�legs�was�a�driveway�with�zero�
vehicles�turning�in�or�out�during�the�
peak�hour.��The�engineer�who�ordered�
the�count�questioned�this�and�it�was�
easy�to�confirm�from�the�video�that,�
in�fact,�there�were�zero�cars�using�
that�leg�of�the�intersection.��If�this�
count�was�done�in�the�field,�it�would�
have�been�a�bigger�effort�to�redo�the�
count.�
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manufactured�by�Vehicle�Counts�as�the�
most�cost�effective,�full�feature�tube�
counters�available�and�he�happens�to�sell�
them�at�CountingCars.com.����
�
A�good�procedure�for�tube�counting���
shorthand�for�counts�collected�with�
pneumatic,�automatic�traffic�recorders���
starts�in�a�similar�manner�to�manual�
counts.��Examine�aerials�and�prepare�maps�
for�each�count.��Put�the�location�on�a�form�
for�your�field�technician�to�fill�out�in�the�
field.��The�form�you�prepare�should�have�a�
unique�count�number�for�tracking�
purposes�as�well�as�a�description.���It’s�also�
helpful�to�have�a�snapshot�from�an�aerial�
that�covers�the�count�location.�
�
The�forms�should�have�spaces�for�the�
technician�to�write�in�the�field�deployment�
details:��

ü Machine’s�serial�number�
ü Tube�configuration�used�
ü Date/time�of�installation�
ü Date/time�of�removal�

�
The�technician�should�also�draw�the�tube�
configuration�on�the�map�showing�which�
side�of�the�road�it�was�installed�on,�along�
with�A,�B,�C�and/or�D�tubes�labeled�if�doing�
a�directional�count.��Set�up�your�counters�

the�same�way�every�time�so�everyone�
knows�how�the�tube�configuration�
matches�the�real�world�directions.��For�
instance,�the�A�tube�is�always�northbound�
or�westbound,�or�some�other�convention.�
�
Unless�your�client�specifically�requests�a�
total�count�volume�over�24�or�48�hours,�
install�two�tubes�and�collect�directional�
data.��Also�collect�all�data�in�fifteen�minute�
intervals�so�they�can�be�cross�referenced�
with�turning�movement�counts.��All�of�the�
tube�counters�we�know�of�have�software�
that�will�summarize�the�data�in�larger�
intervals,�but�won’t�necessarily�be�able�to�
produce�the�data�in�smaller�intervals.��For�
instance�fifteen�minute�interval�data�will�
be�able�to�be�aggregated�into�hourly�
intervals,�but�sixty�minute�data�won’t�be�
able�to�be�broken�down�into�fifteen�
minute�intervals.�
�
This�data�is�more�informative�than�just�
collecting�a�48�hour�total�volume�and�it�
doesn’t�take�much�more�work.��You’re�
better�off�collecting�the�more�detailed�
data�just�in�case�you�need�it�later.��
�
Before�you�schedule�the�work,�call�the�
appropriate�public�works�department�to�
let�them�know�you’ll�be�setting�up�

counters�on�their�roads.��A�few�
jurisdictions�may�require�you�to�process�a�
permit�for�data�collection,�although�that’s�
rare�in�our�experience.���
�
The�streets�get�swept�in�the�spring�and�fall�
in�Minnesota.��An�important�part�of�your�
call�to�public�works�is�ensuring�you’re�
coordinated�with�their�crews,�so�your�
tubes�don’t�get�ripped�up�by�a�sweeper�or�
some�other�type�of�machinery�during�a�
temporary�maintenance�project.��If�you�
work�in�a�snowy�environment,�like�we�do,�
you�should�also�be�cautious�about�
performing�tube�counts�during�snow�
season;�the�tubes�won’t�survive�getting�run�
over�by�a�plow�blade.�
�
For�quality�control�purposes,�watch�the�
counter�recording�vehicles�before�it’s�
locked�up.��On�streets�with�light�traffic,�you�
may�have�to�drive�over�the�tubes�yourself�
to�do�this�quality�control�check.��It’s�
amazing�how�traffic�is�usually�busy�when�
you’re�setting�up,�but�suddenly�vanishes�
when�you�need�to�check�the�counter.�
�
It’s�a�good�idea�to�return�the�next�day�to�
check�all�of�the�counters�to�be�certain�
they’re�working�and�also�confirm�the�
paperwork�was�filled�out�correctly.��Field�
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work�is�taxing�and�everyone�makes�
mistakes.�Key�is�to�catch�the�mistakes�
while�you�can�still�make�corrections.��Try�to�
have�this�double�check�done�by�someone�
other�than�the�technician�who�did�the�
original�setup.��This�will�minimize�mistakes�
made�by�a�single�person�with�a�wrong�
assumption.�
�
Everything�should�be�checked�one�last�
time�when�the�counters�are�picked�up.��
Back�in�the�shop,�test�the�tubes�with�a�
pressure�gauge�or�some�other�method�to�
make�sure�the�tubes�haven’t�developed�
any�tiny�cracks�that�could�lead�to�a�failure�
during�the�middle�of�the�next�deployment.��
Tubes�can�still�collect�accurate�data�with�
tiny�cracks,�but�these�cracks�will�eventually�
lead�to�broken�tubes.�
�
After�the�counters�are�downloaded,�the�
last�quality�control�check�is�to�examine�the�
data�to�confirm�it�looks�reasonable.��Day�
to�day�volumes�should�be�comparable.��
The�morning�and�evening�rush�hour�
patterns�should�make�sense���going�into�
town�in�the�morning�and�coming�back�in�
the�evening.��The�traffic�levels�should�
roughly�match�the�type�of�roadway.��For�
instance,�if�you�see�20,000�vehicles�a�day�

on�a�residential�cul�de�sac�this�should�raise�
a�big,�red�flag.�

Traffic�Collection�Safety�
Please�take�safety�seriously.��No�count�is�
worth�an�injury�and�you�should�
consistently�tell�all�field�staff�to�be�
cautious,�no�matter�what�kind�of�field�work�
they’re�doing.��Never�step�into�a�road�
without�looking�both�ways�first;�this�is�a�
habit�that�should�be�developed�by�all�field�
personnel.��Be�very�careful�where�you�park�
vehicles.��Intersection�counting�is�
sometimes�necessary�in�early�mornings�or�
late�evenings�when�it’s�dark.��Try�to�locate�
yourself�in�well�lit�areas�where�other�
drivers�can�see�you.��Having�a�cell�phone�to�
call�for�help�if�needed�is�also�a�great�idea.�If�
a�count�is�needed�in�a�high�crime�area,�be�
sure�to�have�at�least�two�people�per�
vehicle.��
�
For�setting�up�mechanical�counts,�be�sure�
to�use�all�of�the�typical�safety�gear,�
including�reflective�vests,�jackets�and�hats.��
Ensure�all�of�your�gear�complies�with�
relevant�safety�standards.��An�orange�tee�
shirt�isn’t�nearly�enough.��You�should�have�
flashing�beacons�on�your�work�trucks�and�
vans,�which�are�used�whenever�you�stop�
for�installation�on�the�road.��Also�set�out�

cones�around�your�work�area,�but�
remember�that�you�likely�don’t�have�
authority�to�close�down�a�lane�and�you�
could�have�serious�liability�if�a�motorist�is�
hurt�by�something�you�did.��You�can�see�
several�types�of�traffic�counting�vans�in�a�
quick�movie�Mike�and�his�co�workers�
made.�
�
Flashers�on�a�truck�can�give�you�and�your�
co�workers�a�false�sense�of�security,�when,�
in�fact,�flashers�won’t�physically�stop�a�
distracted�or�impaired�driver�from�running�
into�a�vehicle.��There�are�many�YouTube�
videos�available�showing�drunk�drivers�
running�into�parked�police�cars�that�have�
their�flashers�on,�so�be�cautious.�
�
The�bottom�line�is�to�take�the�necessary�
precautions�for�any�type�of�field�work.�Be�
aware�of�your�surroundings�and�trust�your�
instincts.��If�you�feel�unsafe�in�an�area,�
leave�and�come�back�the�next�day�with�
more�help.���

�
Estimating�Traffic�Volume�
Data�
Estimating�traffic�volume�data�can�be�as�
simple�as�saying�our�study�has�less�traffic�
than�the�adjacent�collector�street�because:�
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1. the�study�road�is�only�one�block�
and�does�not�provide�a�continuous�
route�to�multiple�areas.�

2. the�adjacent�collector�road�has�
1,200�vehicles�per�day�using�it.�

�
Therefore,�it’s�logical�to�assume�the�study�
road�has�the�same�or�less�amount�of�traffic�
using�it.��Since�the�two�lane�collector�road�
has�a�capacity�of�at�least�10,000�cars�per�
day,�it’s�safe�to�assume�the�daily�volume�
on�the�study�road�is�well�below�its�capacity�
and�no�further�study�is�needed,�if�you’re�
only�adding�a�modest�amount�of�daily�
traffic�to�it.��“Modest”�is�a�judgment�call�
though.��If�you’re�adding�thousands�of�
vehicles�per�day�to�a�road�or�if�you�think�
the�road’s�traffic�volumes�may�be�more�
than�75%�of�its�capacity,�estimation�isn’t�
appropriate.�
�
An�often�used�traffic�engineering�rule�of�
thumb�is�that�the�daily�traffic�on�a�road�is�
ten�times�larger�than�the�peak�hour�traffic�
on�the�road.��This�relationship�is�
corroborated�in�Table�41�of�NCHRP�Report�
365�–�Travel�Estimation�Techniques�for�
Urban�Planning.��Another�way�to�think�of�
this�is�that�the�peak�hour�traffic�is�about�
10%�of�the�daily�traffic.���
�

In�Minnesota�and�other�states,�permanent�
Automatic�Traffic�Recorders�(ATRs)�are�
embedded�in�the�road�to�record�traffic�365�
days�a�year,�24�hours�a�day.��This�data�is�
often�posted�to�the�DOT’s�website,�but�it’s�
usually�buried�quite�deeply.��It’s�worth�
finding�out�what�type�of�ATR�data�is�
available�in�your�region,�because�the�ATR�
data�can�help�you�refine�your�peak�hour�to�
daily�traffic�ratio�rule�of�thumb�–�maybe�
it’s�9%�or�11%.�
�
Assuming�you�have�the�p.m.�peak�hour�
turning�movement�count�at�an�
intersection,�this�rule�of�thumb�can�help�
you�extrapolate�daily�traffic�volumes.��Add�
up�the�entering�and�exiting�volume�on�the�
leg�of�the�intersection�and�multiply�the�
sum�by�ten.��This�will�provide�a�decent�
estimate�of�the�daily�traffic�volume�on�the�
road.��You�can�also�use�this�rule�of�thumb�
as�a�quality�control�check.��Ensure�the�peak�
hour�turning�movement�counts�and�the�
daily�traffic�volume�data�you�have�
approximately�meet�this�rule.��You�may�
have�bad�data�if�your�peak�hour�volume�is�
3%�or�30%�of�the�daily�volume.��
�
Sometimes�the�city�will�set�up�its�
temporary�mechanical�tube�counters�to�
collect�hourly�and�directional�data�when�

it’s�collecting�daily�traffic�volumes.��If�you�
get�data�refined�to�this�level�and�assume�a�
directional�orientation,�you�can�break�the�
directional�peak�hour�count�into�a�turning�
movement�count.��This�can�work�out�at�a�
low�volume,�rural�tee�intersection,�but�this�
method�isn’t�appropriate�for�analyzing�a�
busy�suburban�intersection.�
�
If�you�have�a�p.m.�peak�hour�turning�
movement�count,�you�could�reverse�the�
numbers�to�approximate�the�a.m.�peak�
hour�turning�movement�count.��Typically,�
the�a.m.�peak�period�has�lower�traffic�than�
the�p.m.,�so�this�likely�results�in�a�
conservative�analysis.��This�works�in�areas�
where�there�is�a�heavy�commuter�pattern.��
Reversing�the�p.m.�peak�hour�data�to�
represent�the�a.m.�peak�hour�wouldn’t�be�
appropriate�in�a�shopping�district,�for�
example.�
�
Keep�in�mind�that�estimating�traffic�is�not�
the�same�as�obtaining�actual�traffic�counts.��
Individual�intersection�and�corridor�
volumes�can�vary�greater�from�the�general�
guidelines�presented�here.��We�strongly�
recommend�you�get�the�actual�traffic�
counts.��You�open�yourself�up�for�potential�
questions�and�criticism�if�you�only�use�
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estimated�traffic�as�the�base�for�your�
study.�
�

Other�Types�of�Traffic�Data�
Collection�
Other�types�of�traffic�data�collection�may�
be�necessary,�to�fulfill�a�client�request�or�to�
provide�more�accurate�data�for�an�analysis.�
For�instance,�light�cross�street�traffic�
volumes�can�experience�worse�traffic�
operations�than�are�sometimes�predicted�
by�the�analysis�models.��You�might�want�to�
do�a�gap�study�in�this�type�of�situation�to�
determine�how�many�reasonable�gaps�in�
traffic�are�realistically�available�for�your�
development’s�traffic�to�be�able�to�turn�
onto�the�major�road.�
�
Potential�types�of�traffic�data�that�may�be�
necessary�on�different�studies�include:�

� Queuing�–�counting�the�vehicle�
stacking�on�one�or�more�
movements�at�an�intersection.�

� Delay�–�calculating�the�average�
delay�per�vehicle�for�one�or�more�
movements�at�an�intersection.�

� Gaps�–�counting�the�amount�of�time�
between�vehicles�on�a�corridor.�

� Speeds�–�determining�the�average�
speed,�85th�percentile�speed,�
percentage�over�the�posted�speed�
limit�and/or�the�ten�mph�range�on�a�
corridor.�

� Origin�Destination�–�matching�
vehicles�at�entering�and�exiting�
points�in�an�area�to�determine�the�
travel�patterns.�

� Trip�Generation�–�counting�all�
entering�and�all�exiting�traffic�for�a�
specific�land�use�or�specific�

development�to�determine�the�
amount�of�traffic�the�site�draws.�

�
Certain�manual�count�system�boards�have�
functionality�that�allows�you�to�perform�
these�or�other�types�of�manual�data�
collection.��When�doing�these�additional�
types�of�data�collection,�follow�the�setup�
procedure�for�a�manual�turning�movement�
count.��The�preparation�and�execution�are�
nearly�the�same;�the�difference�is�in�how�
the�counter�is�used.��The�manufacturer�
should�provide�clear�instructions�for�the�
actual�data�collection�method.�
�
Whether�your�exact�study�needs�these�or�
other�types�of�traffic�data�should�be�
determined�before�you�start�the�study�and�
listed�in�your�scope�of�work.��Usually,�you�
won’t�need�these�specialized�types�of�data.�

� �
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Checklist:��Traffic�Data�Collection�
Traffic�data�is�the�foundation�of�an�impact�study�and�you�can�get�the�existing�data�through�four�methods:�

1. Find�it�through�the�state�or�local�agency.�
2. Collect�it�yourself.�
3. Hire�someone�else�to�get�it.�
4. Estimate�it.�

�
You’ll�need�to�develop�your�own�checklist�if�you’re�using�automatic�equipment,�such�as�tube�counters�or�video�cameras,�to�collect�traffic�
data.��Be�sure�you�quality�check�the�data�as�soon�as�you�get�it�to�confirm�it�looks�reasonable.��You�may�need�to�talk�to�the�field�staff�
about�anomalies�and�remember�that�you’ll�get�the�clearest�answers�if�it’s�fresh�in�their�minds.�
�
Details�you’ll�need�for�the�data�collection,�whether�you’re�doing�it�in�house�or�outsourcing�it:�

ü Location�maps.�
ü Days�and�periods�to�be�counted.�
ü Types�of�counts�to�be�performed.�
ü Date�you�need�the�data�back.�
ü Format�you�want�the�data�in.�

ü Identification�of�the�police/public�works�departments�
covering�the�area�of�your�field�work;�permits�may�be�
needed�–�contact�them�before�data�collection�starts.�

ü Online�check�to�ensure�there�are�no�big�events�that�would�
have�an�impact�on�your�counts.�

�
Here�are�items�you’ll�need�if�you’re�leading�a�manual�data�collection�team�(turning�movement�counts�or�other�type�such�as�gap�studies�
or�queuing�studies):�

ü Maps�for�all�of�the�data�collectors�giving�clear�instructions�
on�where�they’re�counting�(passenger�vehicles,�
pedestrians,�bicycles,�heavy�vehicles,�and/or�buses)�and�
what�movements�they’re�responsible�for.���

ü Information�for�counters�on�where�they�should�park.�
ü Enough�count�boards�–�ideally�including�a�spare.�

ü Extra�AA�batteries.�
ü Business�cards�for�all�of�your�data�collectors.�
ü “Traffic�count�in�progress”�signs�for�everyone.�
ü Summer���Bug�spray,�sunscreen,�umbrellas�and�lawn�chairs.�
ü Winter�–�Blankets,�hot�chocolate�and�other�“warm�things.”�
ü Paper�and�pen�to�take�notes.�

�
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Prepare�Traffic�Forecasts�
The�last�three�chapters�cover�the�prep�
work�you�should�do�before�you�start�your�
analyses.��Collecting�the�data/background�
information�and�laying�out�your�
assumptions�are�like�chopping�the�
vegetables�and�measuring�out�the�spices�
when�you’re�making�dinner.��Now,�it’s�time�
to�start�cooking.��This�chapter�is�about�the�
first�engineering�step�in�the�traffic�study�
process�–�preparing�the�traffic�forecasts.��
�
We�assume�you�don’t�have�a�reliable�
crystal�ball,�Ouija�board,�tarot�cards�or�
magic�8�ball�to�assist�you,�right?��If�this�is�a�
safe�assumption,�you’ll�want�to�follow�the�
industry�standard�methods�for�preparing�
traffic�forecasts�we�lay�out�in�this�chapter.��
The�goal�is�to�develop�credible�traffic�
projections�to�use�in�your�capacity�
analyses.��You’ll�implement�this�same�
process�whether�you’re�forecasting�daily�
traffic�volumes�or�peak�hour�turning�
movement�volumes�for�your�traffic�study.�
�
The�basic�procedure�involves�taking�your�
existing�traffic�volumes�and�increasing�
them�in�some�manner�to�account�for�a�
future�condition�that�doesn’t�yet�have�your�
development.��This�is�typically�called�the�

no�build�or�without�development�scenario.��
Then�you�add�on�the�traffic�from�your�
specific�development,�and�you�get�what�is�
usually�referred�to�as�the�build�or�with�
development�scenario.�
�
Coincidentally,�if�you�do�happen�to�have�a�
fully�functioning�magical�fortune�telling�
device,�please�email�us�your�picks�for�the�
upcoming�NCAA�Men’s�Basketball�
Tournament�–�we’re�overdue�to�win�our�
March�Madness�office�pools.�
�

Calculating�No�Build�Traffic�
Volumes�
Traffic�on�most�roads�that�have�more�than�
a�few�hundred�cars�follows�the�standard�s�
curve�shown�in�Figure�3.��If�you�memorized�
your�stats�textbook,�you’ll�recall�this�is�also�
called�a�logistic�curve�or�cumulative�
distribution�function.��Traffic�volumes�on�
roads�are�quite�stable�for�a�certain�period�
of�time�after�the�road�opens.��They�
experience�an�exponential�growth�phase�
and�later�have�a�period�of�linear�growth.��
Finally�the�traffic�volumes�plateau�through�
a�logarithmic�phase.��If�you’re�in�a�fully�
developed�area�of�town,�it’s�relatively�safe�
to�assume�that�traffic�volume�growth�is�
well�into�the�logarithmic�phase�and�you�

can�employ�a�very�small�(0.5%�per�year�or�
less)�linear�growth�rate�to�estimate�future�
traffic�growth.��If�the�study�area�is�in�a�
developing�part�of�town,�however,�
forecasting�traffic�is�much�trickier�because�
the�traffic�volume�growth�is�likely�in�the�
steep�part�of�the�s�curve�in�either�the�
exponential�or�linear�phases.���
�

�

Figure�3���Traffic�Growth�on�a�Typical�
Road��
�
Even�though�the�old�axiom�holds�true�that�
past�performance�is�no�guarantee�for�
predicting�future�results,�traffic�engineers�
do�like�to�assume�linear�growth.��They�do�
this�mainly�because�it’s�the�easiest�way�to�
develop�future�traffic�volumes,�while�also�
being�defendable.��The�easiest�possible�
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scenario�is�if�your�region�has�developed�a�
blanket�growth�factor�you�can�apply���for�
instance�the�Minnesota�state�DOT�has�
developed�a�growth�factor�for�each�county�
in�the�state.��If�the�DOT�says�to�use�a�
straight�line�growth�of�2%�per�year,�it’s�
basic�math�to�see�we’ll�have�approximately�
10%�growth�over�five�years.��This�means�
we�need�to�multiply�our�existing�volumes�
by�1.1�to�get�no�build�volumes�five�years�
from�now.��It�may,�however,�be�a�
compounded�growth�rate�instead�of�a�
linear�growth�rate�and�you�should�use�a�
factor�of�1.104�(1.02�^�5�=�1.104).�
�
A�subset�of�this�method�is�to�get�historical�
daily�traffic�volumes�from�the�state�DOT�or�
other�sources�for�roads�within�your�study�
area.��Input�your�data�into�a�spreadsheet�
and�calculate�the�growth�rates�on�each�
road.��Ideally,�you�would�have�five�or�more�
data�points�or�years�of�traffic�volumes.��
Then�you�can�estimate�the�data�and�pick�
out�a�growth�rate�to�the�nearest�0.5%.��You�
could�also�average�the�growth�rates.��
Either�way,�this�method�relies�heavily�on�
the�data�that�has�been�collected.��A�danger�
in�a�limited�dataset�is�that�your�final�result�
could�be�skewed�by�a�road�in�your�study�
area�that�grew�from�being�a�sleepy�gravel�
road�to�one�with�several�thousand�cars�on�

it�because�numerous�subdivisions�were�
built�along�it�recently.��This�situation�will�
unrealistically�inflate�your�growth�rate.�
�
If�another�traffic�study�has�been�recently�
done�within�your�study�area,�it’s�easy�to�
use�the�same�linear�growth�rate�and�cite�
that�study�as�your�source.��If�that�past�
study�was�approved,�it’s�reasonable�to�
apply�that�growth�rate�to�your�work�too.��
Another�option�is�to�use�the�Build�volumes�
from�that�traffic�study�as�your�No�Build�
volumes�and�layer�on�your�development’s�
traffic,�skipping�the�growth�rate�decision�
entirely.��This�may�lead�to�compounding�
“errors,”�though,�if�the�traffic�forecasts�
didn’t�come�to�fruition.��This�risk�is�also�
compounded�as�the�original�study�ages.��
We�recommend�starting�with�your�own�
traffic�counts�to�provide�the�most�accurate�
forecasts�possible.�
�
It’s�quite�possible�the�city�where�you’re�
working�has�a�transportation�plan�that�was�
prepared�as�part�of�its�comprehensive�
plan;�the�county,�state�or�regional�planning�
organization�may�also�have�this.��If�the�
transportation�plan�provides�traffic�
forecasts���typically�for�twenty�years�after�
the�plan�was�completed���you�can�calculate�
a�linear�growth�rate�based�on�both�the�

existing�daily�traffic�volumes�and�the�
forecasted�volumes�on�each�road�segment�
within�your�study�area.��These�forecasts�
are�often�based�on�regional�transportation�
models�that�examine�
live/work/recreation/shopping�vehicle�
trips�between�zones.��These�regional�
models�account�for�undeveloped�land�and�
its�proposed�zoning.���
Developing�a�growth�rate�from�twenty�
year�forecasts�in�a�transportation�plan�can,�
however,�result�in�significant�
overestimation�of�traffic�growth�if�you’re�
working�on�a�large�development.��Some�
amount�of�traffic�from�your�development�
area�was�already�accounted�for�in�the�
twenty�year�forecasts.��In�essence,�this�
method�results�in�double�counting�the�
traffic�from�your�development�if�the�
assumed�land�use�development�
corresponds�with�your�proposed�use.�
�
To�avoid�this�double�counting,�you�can�
implement�the�regional�transportation�
model�and�pull�out�your�own�twenty�year�
forecasts.��If�you’re�lucky,�you’ll�find�a�very�
nice�person�at�the�agency�responsible�for�
the�model�that�will�do�this�for�you.��This�
accounting�avoids�the�double�counting�by�
removing�any�traffic�generation�assumed�
for�your�development�parcel.��This�method�
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also�gives�the�truest,�or�at�least�the�most�
defendable,�no�build�traffic�forecast�
condition.��Using�the�regional�model�is�
often�quite�cumbersome�and�only�justified�
on�very�large�projects,�such�as�a�regional�
shopping�mall�or�a�1,000�acre�subdivision.��
�
No�matter�which�method�you�use,�the�goal�
is�to�create�a�defendable�linear�growth�
factor�that�can�be�applied�to�your�existing�
traffic�volumes�to�calculate�a�future�year�
no�build�scenario.��Although�it�could�be�
argued�that�growth�rates�for�different�
roads�may�be�more�logical,�it�isn’t�feasible�
to�develop�peak�hour�turning�movement�
counts�going�between�intersections�based�
on�multiple�growth�rates�because�they�
simply�wouldn’t�balance.��You’ll�need�to�
choose�one�of�these�methods,�or�a�
combination,�to�develop�a�linear�growth�
rate�you�believe�will�be�reasonable�for�
your�project�area.��Also,�if�there�is�nearby�
development�that�was�recently�approved�
but�not�yet�built,�it�may�be�prudent�to�
explicitly�account�for�traffic�from�that�
development�in�addition�to�the�no�build�
forecasts�you�developed�based�on�the�
linear�growth�rate.��You’d�be�slightly�
double�counting,�but�it’s�certainly�worth�
considering.�
�

Once�you’ve�determined�a�growth�rate,�
apply�that�to�your�existing�daily�volumes�
and�existing�peak�hour�turning�movement�
volumes�to�develop�the�future�year�no�
build�traffic�forecasts.�
�

Calculating�Traffic�Volumes�
Due�to�Your�Development�
After�you�have�your�no�build�volumes�
calculated�for�the�year�your�development�
will�be�built�out,�as�well�as�any�longer�term�
scenario’s�you’re�studying,�it’s�time�to�get�
into�the�most�subjective�part�of�traffic�
forecasting�–�determining�how�much�
traffic�will�be�generated�by�your�
development�and�where�that�traffic�will�
actually�go.��It’s�rather�like�modeling�a�
storm�water�system,�except�the�water�
could�choose�to�flow�uphill�instead�of�
down.��We’re�dealing�with�people,�who�
may�drive�irrationally�instead�of�following�
a�predictable�flow.�
�
There�are�two�elements�to�forecasting�how�
much�traffic�will�enter�and�exit�your�
development:���
1. Determining�the�quantity�of�the�
traffic,�and��

2. Determining�the�route�that�traffic�
will�travel.���

�
The�industry�standard�for�determining�how�
much�traffic�will�be�generated�by�a�
development�is�the�Institute�of�
Transportation�Engineers’�Trip�Generation�
Manual.��(Jargon�Alert�–�a�trip�end�is�one�
car�entering�OR�one�car�leaving�a�
development.��A�single�car�that�goes�to�
your�development�and�subsequently�
leaves�the�site�adds�up�to�two�trips.)�

Trip�Generation�
ITE’s�Trip�Generation�Manual�is�the�largest�
database�of�measured�trip�generation�by�
land�use�type.�The�current�edition�(9th)�
contains�more�than�5,500�trip�generation�
studies.��In�fact,�the�data�has�been�
collected�for�several�decades�throughout�
the�United�States�(the�United�Kingdom�has�
a�similar�dataset�available�at�
www.trics.org).��Some�land�uses�have�a�
very�robust�data�set,�such�as�Single�Family�
Detached�Housing�which�has�data�from�
more�than�350�studies.��Other�land�uses�
have�a�minimal�data�set�and�should�be�
used�with�extreme�caution,�such�as�a�
Synagogue�which�has�data�from�a�mere�
two�studies.�
�
The�basic�procedure�is�to�multiply�the�
average�trip�generation�rate�for�your�land�
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use�and�study�period�by�the�units�in�your�
development,�and�then�apply�the�
distribution�split.��For�example�–�single�
family�homes�have�an�average�trip�rate�for�
the�weekday�a.m.�peak�hour�of�0.75�
vehicles�per�dwelling�unit�with�25%�
entering�and�75%�exiting.��This�means�a�
subdivision�with�200�homes�would�
generate�150�vehicles�in�the�a.m.�peak�
hour�–�38�entering�and�112�exiting�
vehicles.�
�
Although�Trip�Generation�is�the�best�
database�available,�it’s�a�tool�that�requires�
interpretation.��A�good�example�is�the�land�
use�Pharmacy/Drugstore�with�Drive�
Through�Window.��The�dataset�once�
contained�data�largely�from�stores�with�
one�drive�through�lane.��There�was�data�in�
the�set�from�only�one�pharmacy�that�had�
two�drive�through�lanes�which�is�
disconcerting�since�nearly�all�pharmacies�
built�today�have�two�drive�through�lanes���
it�pays�to�read�the�land�use�description.���
�
Traffic�engineers�must�spend�time�
reviewing�the�trip�generation�data�sets�at�
the�beginning�of�any�traffic�study�to�ensure�
their�forecasting�is�technically�sound.���As�
with�any�engineering�study,�"engineering�
judgment"�is�involved�when�interpreting�

the�data�set.��You�may�be�best�served�by�
collecting�your�own�local�trip�generation�
data,�which�is�becoming�less�expensive�
using�portable�video�camera�systems�and�
fast�forward�viewing�–�such�as�the�
CountingCars.com�system.�Check�out�
Spack�Academy�for�a�more�detailed�
discussion�of�collecting�your�own�trip�
generation�data.�

�
There’s�a�complete�discussion�of�ITE’s�Trip�
Generation�report�in�the�Appendix�if�you�

are�not�familiar�with�the�nuances�of�the�
dataset�and�would�like�more�information.�
�
A�caveat�to�this�discussion�–�use�the�most�
local�dataset�available.��ITE’s�Trip�
Generation�is�the�common�resource�in�the�
United�States,�but�local�jurisdictions�and�
businesses�sometimes�have�their�own�trip�
generation.��For�instance,�Las�Vegas,�
Nevada�has�trip�generation�for�casinos�
along�the�Las�Vegas�Strip�and�Walmart�
commissioned�a�trip�generation�dataset�for�
their�stores.��Additionally,�there�are�
national�datasets�around�the�world,�such�
as�the�TRICS�dataset�that�covers�Ireland�

Mike�performed�a trip�generation�
study�for�pharmacies�with�two�drive�
through�lanes�in�2004�and�found�the�
trips�generated�by�a�pharmacy�with�
two�drive�through�lanes�were�nearly�
twice�the�trips�calculated�by�using�the�
average�trip�rate�in�the�Trip�
Generation�Manual.�
�
Mike�used�this�local�data�in�his�traffic�
study.��He�also�submitted�it�to�ITE�so�
the�9th�Edition�of�Trip�Generation�now�
includes�this�data�for�pharmacies�with�
two�drive�through�lanes.��He�
followed�up�this�study�with�a�study�of�
how�far�cars�back�up�at�different�
types�of�drive�through�businesses.�

A�friend�of�ours�was�doing�a�study�for�
a�proposed�bank�in�a�rural�Kansas�
town.��Combining�the�average�trip�
generation�rates�with�the�size�of�the�
proposed�bank�predicted�everyone�in�
town�was�going�to�visit�the�bank�
twice�a�day!��Our�friend�collected�trip�
generation�data�at�a�couple�of�other�
small�town�banks�in�rural�Kansas�as�
the�basis�for�his�study�forecasts�
because�the�data�in�Trip�Generation�
clearly�didn’t�apply.��Make�sure�the�
results�you�get�from�your�calculations�
are�reasonable.�
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and�the�United�Kingdom.�

Deductions�to�Trip�Generation�
It’s�relatively�uncomplicated�to�calculate�
the�traffic�coming�in�and�out�of�a�single�
family�home�subdivision�in�the�suburbs.��
These�are�new�houses�and�the�residents�
will�predictably�be�driving�to�work,�the�
grocery�store,�and�to�school�to�drop�off�the�
kids.��However,�there�are�several�scenarios�
where�a�new�development�isn’t�going�to�
generate�new�traffic�by�the�book�(the�Trip�
Generation�Manual).��There�are�different�
deductions�that�should�be�taken�to�trip�
generation�to�provide�accurate�forecasts�
for�certain�types�of�developments.�
�
The�most�typical�deduction�is�for�pass�by�
trips.��Pass�by�trips�are�the�folks�already�on�
the�road�who�the�businesses�hope�to�suck�
into�their�sites�as�they’re�driving�by.��These�
are�a�subset�of�trip�generation�that�only�
apply�to�commercial/retail�
developments.�Data�on�pass�by�trips���
percentages�of�overall�trip�generation�that�
are�pass�by�trips���can�be�found�in�ITE’s�
Trip�Generation�Handbook,�2nd�Edition.�
�
Consider�for�a�moment�a�gas�station.��A�
"new�trip"�to�a�gas�station�is�a�customer�
who�runs�out�of�gas�for�the�lawn�mower,�

jumps�into�the�car,�goes�to�fill�up�the�gas�
can�and�then�goes�back�home�to�use�the�
lawn�mower.��A�"pass�by"�trip�is�a�
customer�who’s�driving�home�from�work,�
realizes�he�needs�gas�in�the�car�and�pulls�
in/out�of�a�convenient�gas�station�on�the�
way.��He’s�already�on�the�road�in�this�
situation�and�stops�in�as�a�“pass�by.”��In�
your�forecasts,�you�add�the�“pass�by”�
vehicle�to�the�turns�in�and�out�of�the�
driveway�but�you�subtract�the�vehicle�from�
the�through�moving�traffic.��Thus,�you�have�
a�reduction�in�through�traffic�to�offset�the�
turns�in/out�right�at�the�driveway,�but�
traffic�doesn’t�change�at�the�intersections�
upstream�or�downstream�from�the�traffic.�
�
A�second�type�of�trip�deduction�is�the�
"diverted"�trip.��This�person�is�driving�
home�and�needs�to�stop�to�grab�takeout�
for�dinner.��His�favorite�takeout�restaurant�
is�two�blocks�off�of�the�main�road�he�uses�
to�go�home.��He�“diverts”�off�his�path�to�
get�the�takeout�and�then�goes�back�to�his�
route�to�go�home.���
�
The�trouble�with�identifying�diverted�trips�
is�that�the�deduction�depends�on�how�far�
out�your�study�area�extends.��Think�about�
stopping�in�at�Home�Depot�on�the�way�
home�from�work�to�grab�a�box�of�nails.��

The�driver�has�to�get�off�of�the�freeway�
and�drive�half�a�mile�on�a�county�road�to�
get�there.��When�he’s�done,�he�goes�back�
down�the�county�road�and�gets�back�on�
the�freeway�to�go�home.��If�we’re�only�
analyzing�the�intersection�on�the�corner�of�
the�Home�Depot,�this�trip�is�going�to�look�
like�a�new�trip�because�he’s�coming�and�
going�in�the�same�manner�through�the�
study�intersection.��Now,�if�you�are�also�
analyzing�the�two�ramp�intersections�at�
the�freeway�interchange,�you�have�to�treat�
it�as�a�diverted�trip.�He’s�coming�and�going�
from�the�same�direction�at�the�intersection�
on�the�corner�of�the�Home�Depot,�BUT�he�
is�also�continuing�onto�the�freeway�in�the�
same�direction�from�where�he�started.��He�
isn’t�returning�to�the�place�where�he�
originally�got�into�his�car.��Thankfully,�
diverted�trips�only�come�into�play�in�traffic�
studies�for�large,�regional�shopping�
destinations.�
�
A�big�note�of�caution�with�pass�by�and�
diverted�trips:�a�big�retail�development�on�
the�edge�of�town�may�be�being�built�
adjacent�to�a�county�road�with�5,000�cars�a�
day�driving�on�it.��By�the�calculations�in�the�
Trip�Generation�Handbook,�you�could�
result�in�pass�by�or�diverted�trips�of�nearly�
3,000�cars�a�day.��It’s�not�reasonable�to�
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expect�60%�of�the�traffic�on�that�county�
road�to�suddenly�be�going�in�and�out�of�
this�development�every�day.��A�good�rule�
of�thumb�is�to�limit�pass�by�trips�to�10%�of�
the�traffic�that’s�on�the�road.�
�
The�third�type�of�deduction�you�may�need�
to�account�for�in�your�trip�generation�is�the�
interaction�of�“internal”�trips�between�
multiple�buildings�within�the�proposed�
development.��If�your�development�has�a�
big�box�retail�store�with�a�bank�and�fast�
food�restaurant�on�the�corner�of�the�site,�
some�of�the�people�who�go�to�the�fast�
food�restaurant�will�also�be�coming�from�
or�going�to�the�big�box�retail�store.���
�
ITE�lays�out�a�method�for�calculating�this�
trip�reduction�in�the�Trip�Generation�
Handbook,�2nd�Edition.��The�method�is�
quite�convoluted,�however,�and�based�on�a�
very�limited�dataset.��If�in�doubt,�read�the�
chapter�in�the�Handbook�and�learn�how�to�
do�the�calculations.��ITE’s�online�version�of�
Trip�Generation�has�this�methodology�built�
in,�making�things�more�convenient.��A�
common�adjustment�is�to�say�
conservatively�that�10%�of�the�fast�food�
restaurant�traffic�will�be�coming�from�or�
going�to�the�big�box�retail�store;�therefore,�
you�should�reduce�fast�food�restaurant�trip�

generation�by�10%.��This�reduction�should�
occur�before�you�calculate�your�pass�by�
trips.��
�
NCHRP�Report�684�–�Enhancing�Internal�
Trip�Capture�Estimation�for�Mixed�Use�
Developments�provides�a�more�detailed�
procedure�for�determining�internal�trips�as�
does�the�Mixed�Use�Development�(MXD)�
Trip�Generation�model�developed�for�the�
US�EPA.��We�recommend�you�consider�
using�one�of�these�tools�on�mixed�use�
projects,�but�you�should�have�a�good�
amount�of�experience�before�you’re�
preparing�a�traffic�study�for�a�project�
complicated�enough�to�justify�using�the�
methodology.�
�
If�you’re�working�on�an�office�building,�the�
implementation�of�a�Travel�Demand�
Management�Plan���sometimes�called�a�
TDMP�or�TDM�Plan���could�result�in�the�site�
generating�less�traffic�than�the�typical�
office�building.��A�Travel�Demand�
Management�Plan�is�a�binding�agreement�
where�the�developer�agrees�to�implement�
measures�to�limit�people�from�driving�by�
themselves�during�rush�hours.��Such�
measures�might�include�subsidizing�bus�
passes,�installing�bike�racks,�providing�

carpool�matching�and�staggering�work�
schedules.���

�
If�you’re�working�on�a�development�in�a�
downtown�area�or�one�adjacent�to�a�busy�
transit�line,�like�a�light�rail�station,�it’s�
often�justifiable�to�reduce�the�trip�
generation�based�on�people�walking�and�
taking�transit�instead�of�driving�
themselves.��This�reduction�is�heavily�
based�on�the�design�of�your�development,�
amount�of�parking�provided�and�the�
proximity�to�the�transit�station.��The�
literature�states�that�most�people�are�
comfortable�walking�a�quarter�of�a�mile,�
but�not�much�past�a�half�mile.��It’s�safe�to�

Mike�published�a�study in�2010�that�
showed�businesses�that�implemented�
a�significant�Travel�Demand�
Management�Plan�reduced�their�trip�
generation�by�30%,�in�contrast�to�the�
average�rates�in�Trip�Generation.��
This�is�the�only�study�we�know�of�that�
quantified�the�actual�benefit�of�Travel�
Demand�Management�Plans.��If�
you’re�going�to�use�this�deduction,�
you�should�definitely�clear�this�
assumption�with�the�agency�staff�who�
will�be�reviewing�your�traffic�study.�
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assume�an�apartment�building�a�mile�away�
from�a�transit�station�is�going�to�generate�
about�the�same�amount�of�traffic�as�an�
apartment�building�in�a�city�with�no�
transit.�

Trip�Distribution�
Once�you�have�the�trip�generation�
calculated,�you�have�to�distribute�them�on�
your�study�roads�for�daily�traffic�volumes�
and�through�your�study�intersections�for�
peak�hour�analyses.��The�distribution�
pattern�means�looking�at�each�major�road�
entering�your�study�area�and�deciding�how�
much�of�the�traffic�will�be�coming�to�and�
from�that�node.��This�is�usually�the�least�
scientific�part�of�the�traffic�forecasting�
process.���
�
Incoming�and�outgoing�percentages�will�
likely�be�equivalent,�but�they�could�differ�if�
you�have�one�way�streets�in�your�study�
area.��Similarly,�the�percentages�might�not�
agree�if�there’s�a�very�busy�road�that�
makes�a�right�turn�easy�but�the�reverse�left�
turn�very�difficult.��Be�certain�your�
percentages�add�up�to�100%,�even�if�you�
have�traffic�going�in�one�direction�that�
doesn’t�go�through�any�of�your�study�
intersections.�
�

If�you�can�get�into�the�regional�model,�you�
may�be�able�to�extract�distribution�pattern�
percentages�for�your�study�parcel,�but�this�
is�rarely�done.��Count�yourself�lucky�if�you�
have�a�friend�at�the�local�Metropolitan�
Planning�Organization�who�will�pull�out�
origin�destination�tables�for�you�that�you�
can�base�your�trip�distribution�pattern�on.���
�
The�most�common�method�for�developing�
the�trip�distribution�pattern�is�to�combine�
the�daily�volumes�from�all�of�the�nodes,�or�
the�entry/exit�points�surrounding�your�
study�area,�and�then�divide�each�node’s�
daily�traffic�volume�by�the�sum�to�get�its�
proportion.��Then�there’s�often�some�
estimation�necessary�to�round�the�
numbers�to�the�nearest�5%.��For�example,�
if�the�three�ways�into�your�study�area�have�
daily�traffic�volumes�of�32,000,�16,000and�
45,000�vehicles�per�day;�round�the�to/from�
distribution�pattern�to�35%,�15%and�50%,�
respectively.�
�
Once�you’ve�calculated�your�turning�
movement�volumes,�make�certain�the�
percentages�seem�reasonable�compared�to�
existing�patterns.��This�is�especially�true�if�
your�development�is�an�addition�to�an�
existing�use.��If�you’re�adding�a�wing�to�a�
hospital,�base�your�distribution�pattern�on�

the�existing�driveway�turning�movement�
counts.�
�
Also,�consult�area�maps�for�a�better�
understanding�of�where�the�area�
population�centers�and�nearest�competing�
land�uses�are.��For�instance,�if�your�study�is�
for�a�new�WalmartTM,�figure�out�where�the�
other�area�WalmartTM�and�TargetTM�stores�
are.��If�there�are�stores�to�the�west�and�
south,�your�distribution�pattern�should�
probably�focus�toward�the�north�and�east.�
�
If�your�project�is�retail�oriented,�you�may�
be�able�to�get�a�trade�area/demographic�
study�from�the�developer�that�provides�a�
distribution�pattern.��Unfortunately,�even�
if�the�developer�has�this,�he�likely�won’t�
share�it�because�he�doesn’t�want�the�
competition�possessing�it.��It�is,�however,�
worth�asking.�
�
If�you’re�project�involves�a�school�or�club,�
you�may�be�able�to�get�zip�codes�for�all�of�
their�students�or�members.��This�is�a�great�
way�to�develop�the�distribution�patterns�
for�those�types�of�uses�and�these�types�of�
developers�are�much�more�willing�to�share�
this�information�than�the�retail�folks.�
�
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Once�you’ve�determined�your�trip�
generation�numbers�and�the�trip�
distribution�pattern,�developing�the�
volume�due�to�development�portion�of�the�
forecasts�is�elementary�math.��Route�the�
vehicles�in�and�out�of�the�site�per�the�
distribution�percentages�assigned�to�the�
edges�of�the�study�area.��As�the�vehicles�
get�closer�to�the�development,�decide�
which�routes�internal�to�the�study�area�and�
then�which�driveways�are�most�logical�for�
the�vehicles�to�use.��For�instance,�at�least�
three�quarters�of�the�vehicles�will�turn�into�
the�first�driveway�they�come�to�at�most�
developments.�
�
You�can�either�do�this�mathematical�
process�by�hand�or�use�a�program�such�as�
VistroTM�or�TEAPACTM�to�calculate�the�
numbers.�
�

Calculating�the�Build�Out�
Traffic�Forecasts�
The�build�out�or�“after�development”�
traffic�forecasts�are�also�relatively�basic.��
Add�the�volume�due�to�development�
forecasts�to�the�no�build�forecasts�and,�
voila’,�you�have�your�build�out�forecasts.��
Be�sure�to�keep�your�scenarios�and�study�
periods�in�order�so�you’re�adding�the�

proper�development�traffic�to�the�
appropriate�matching�no�build�traffic�
numbers.�
�
For�all�forecasts���no�build,�volume�due�to�
development�and�build�scenarios���round�
your�forecasts�to�represent�an�
approximate�level�of�accuracy.��Recall�an�
academic�discussion�on�significant�digits:�
just�because�a�calculator�comes�up�with�a�
number�to�eight�decimal�places�doesn’t�
mean�the�real�number�is�that�refined.��For�
daily�traffic�volumes,�round�them�to�the�
nearest�100�vehicles.��During�the�peak�
periods,�round�each�turning�movement�
volume�to�the�nearest�ten,�unless�it’s�a�
low�volume�movement�that�has�a�couple�
of�vehicles,�then�round�them�to�the�
nearest�five.���
�
If�you’re�using�a�software�package�that�
does�these�calculations�for�you,�it’s�
possible�there�isn’t�a�system�to�round�your�
forecasts.��In�that�situation,�be�certain�to�
discuss�the�level�of�accuracy�in�your�traffic�
study�report.�
�
Lastly,�remember�to�do�a�quality�control�
check�on�all�of�your�forecasts.��Ensure�the�
numbers�add�up�correctly.��Double�check�
that�no�build�combined�with�volume�due�

to�development�does�indeed�equal�build.��
Also,�make�certain�your�due�to�
development�traffic�volumes�add�up�
appropriately�between�your�study�
intersections;�cars�don’t�levitate.��Volumes�
may�not�match�between�intersections�in�
your�no�build�forecasts�if�there’s�a�
reasonable�explanation�like�on�street�
parking�or�driveways,�but�be�certain�that�
any�discrepancies�are�truly�reasonable.��
300�cars�parking�on�a�street�block�during�
your�peak�hour�isn’t�reasonable.��Finally,�
check�that�the�vehicles�entering�and�
exiting�your�development�in�your�due�to�
development�graphics�match�the�number�
of�vehicles�being�generated�in�your�trip�
generation�table.�

� �

On�a�controversial�big�box�project�in�a�
rural�town,�Bryant�had�to�defend�his�
study�against�pages�upon�pages�of�
questions�and�comments�that�went�
through�every�last�calculation.��
Fortunately,�his�quality�process�
included�a�second�set�of�eyes�that�
pointed�out�some�discrepancies�(due�
to�on�street�parking)�and�prepared�
him�to�easily�answer�questions�in�
front�of�the�City�Council.���
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Checklist:��Prepare�Traffic�Forecasts�
1. No�Build,�Future�Year�Forecasts�

a. Determine�method�for�increasing�existing�traffic�volumes�
i. Growth�rate�based�on�past�traffic�data�in�area�
ii. Growth�rate�based�on�transportation�plan�forecasts�

iii. Based�on�other�area�traffic�studies�
iv. Combination�of�the�above�

2. Volumes�Due�to�your�development�
a. Trip�Generation�(start�with�ITE�Trip�Generation)�

i. Use�average�rates�
ii. Use�best�variable,�such�as�employees�or�square�feet�

iii. Use�the�right�time�frame�(i.e.�THE�peak�hour�vs.�the�
peak�hour�of�the�adjacent�street�traffic�from�7�9�a.m.)�

b. Trip�Generation�Discounts�
i. Internal�trips�at�commercial�or�mixed�use�developments�
ii. Pass�by/diverted�trips�–�ensure�they�aren’t�a�large�portion�of�the�road’s�existing�traffic�(rule�of�thumb�–�limit�to�10%�of�

existing�traffic)�
iii. If�there�is�heavy�transit�use�or�in�a�dense�urban�neighborhood,�should�you�reduce�the�trip�generation�to�account�for�alternate�

modes�of�transportation?�
iv. If�you’re�implementing�a�Travel�Demand�Management�Plan�for�your�development,�should�you�discount�the�trip�generation?�

c. Trip�Distribution�
i. Ensure�you�distribute�the�traffic�per�your�agreed�on�trip�distribution�pattern.�
ii. Ensure�the�numbers�coming�in�and�out�of�your�development�site�match�the�trip�generation�table�you�prepared.�

d. Reasonableness�Check�
i. Ensure�pass�by�diverted�trips�don’t�assume�half�the�traffic�on�the�adjacent�road�is�going�to�go�in�and�out�of�your�development.�
ii. Ensure�the�trip�generation�seems�reasonable�for�local�conditions�–�half�a�small�town�isn’t�going�to�visit�your�development�

every�day.�
3. Build,�Future�Year�Forecasts:��ensure�the�No�Build�+�Volumes�Due�to�Development�=�Build�Volumes�
4. Round�your�forecasts�to�the�appropriate�level�of�accuracy��

a. Nearest�five�vehicles�on�low�volume,�peak�hour�movements�
b. Round�one�and�two�up�to�five�since�there’s�a�little�bit�of�

traffic�on�that�movement�
c. Nearest�ten�vehicles�on�all�other�peak�hour�movements�

d. Nearest�hundred�vehicles�on�daily�volume�forecasts�
e. If�the�software�you�are�using�doesn’t�round,�describe�the�

accuracy�of�the�forecasts�in�the�study.�

5. Ensure�the�volumes�going�between�adjacent�intersections�add�up�on�all�Volume�Due�to�Development�forecasts�and�between�
adjacent�intersections�in�the�No�Build�and�Build�forecasts�if�there�are�no�intersections�between�them.��Cars�don’t�levitate.
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Perform�Capacity�
Analyses�
Now�we�enter�the�meat�of�any�traffic�study�
��determining�whether�the�roadways�or�
intersections�can�handle�the�traffic.��This�is�
also�called�the�capacity�analysis.��The�goal�
of�this�chapter�is�to�present�the�basics�of�
what�you’ll�need�to�do�to�analyze�traffic.��
This�chapter�will�not�teach�you�how�to�use�
any�particular�software�package.��Sorry,�
but�you’ll�still�have�to�read�the�manual�to�
learn�the�specifics,�and�you�may�even�want�
to�take�a�class�on�the�software�package�
you’re�going�to�be�using.��Instead,�we�want�
to�walk�you�through�the�essential�tasks�in�a�
capacity�analysis�to�show�the�process�and�
the�thinking�that�needs�to�go�into�it.�
�
This�chapter�assumes�you’re�working�in�the�
U.S.,�where�traffic�analyses�are�governed�
by�the�Transportation�Research�Board�of�
the�National�Academies’�HCM2010�
(Highway�Capacity�Manual).��It’s�our�
understanding�the�data�needed�to�prepare�
traffic�analyses�in�other�countries�is�
similar,�but�each�country�has�its�own�
capacity�calculations�that�govern�analyses�
done�in�that�country.�
�

The�capacity�calculations�in�the�Highway�
Capacity�Manual�have�always�been�based�
on�static,�or�deterministic�algorithms.��
Prior�versions�of�the�Highway�Capacity�
Manual�had�calculations�that�could�be�
done�by�hand�or�at�the�very�least�with�a�
spreadsheet.��Rumor�has�it�slide�rules�were�
used�in�the�past.���
�
HCM2010�uses�an�iterative�process�in�its�
calculations�to�assure�the�results�will�
converge.��This�is�a�step�forward�for�the�
accuracy�of�the�methodology,�but�it�also�
requires�that�you�use�a�software�package�
that�implements�the�HCM2010�
methodology.��The�Highway�Capacity�
Software�(HCS),�Synchro,�TEAPAC�and�
Vistro�are�the�most�common�software�
packages�used.�
�
Fundamentally,�the�capacity�analyses�are�
based�on�algorithms�and�these�algorithms�
have�limitations�in�congested�areas.��This�is�
especially�true�if�traffic�from�one�
intersection�blocks�traffic�from�an�adjacent�
intersection.��In�Chapter�7,�we’ll�talk�about�
more�sophisticated�micro�simulation�
analyses�that�better�model�certain�
complicated�situations.��Be�sure�to�read�
that�chapter�before�completing�your�
analysis�based�on�this�section.��Remember,�

we�recommended�reading�the�whole�
manual�first.��All�that�said,�the�HCM�
calculations�are�the�starting�point�in�all�
traffic�impact�studies�because�anyone�
using�the�same�inputs�should�get�the�same�
output�results,�and�this�isn’t�necessarily�
true�with�simulations.���
�

Analysis�Parameters�
You�need�to�start�with�an�accurate�
depiction�of�each�study�intersection’s�
geometric�design.��These�details�are�all�
described�in�the�third�chapter�of�this�
manual.��You’ll�need�to�code�in:�

ü The�intersection’s�lane�
configuration���shared�lanes,�
exclusive�left�turn�lanes,�exclusive�
right�turn�lanes,�through�lanes�

ü Lane�widths���default�is�twelve�feet�
ü Approach�grade���0%�for�flat,�the�

typical�default,�with�3%�for�
moderate�and�6%�for�steep�

ü The�lengths�of�the�turn�lanes�
�
After�you’ve�coded�in�the�geometrics�of�
the�study�network,�enter�the�traffic�
characteristics�for�your�study�scenario.��
We’ll�discuss�several�factors�here�that�may�
or�may�not�be�included�in�your�specific�
software.��First,�enter�the�turning�
movement�volumes�for�the�intersection�for�
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the�appropriate�study�scenario���including�
pedestrian�and�bicycle�movements�if�you�
have�them.��Along�with�the�turning�
movement�volumes�associated�with�each�
movement,�enter�the�percent�of�the�
vehicles�on�each�movement�that�are�
“heavy�vehicles,”�ambulance�sized�vehicles�
or�bigger.��Heavy�vehicles�take�up�more�
capacity�at�an�intersection�than�normal�
passenger�cars,�so�this�can�be�a�big�issue�in�
an�industrial�area.��If�you�didn’t�count�
heavy�vehicles�separately�in�your�turning�
movement�counts,�the�Highway�Capacity�
Manual�recommends�a�default�value�of�
3%.��This�default�simply�means�that�3%�of�
the�vehicles�are�heavy�vehicles�and�97%�of�
the�vehicles�are�passenger�vehicles.�
�
Now�enter�the�number�of�right�turning�
vehicles�that�turn�on�red�at�a�traffic�signal,�
if�the�intersection�is�controlled�by�a�signal.��
This�will�obviously�benefit�the�Level�of�
Service.��The�default�is�zero�vehicles�per�
hour.��You�can�count�these�as�part�of�your�
turning�movement�count�or�make�a�
reasonable�assumption.��25%�of�the�right�
turning�vehicles�turning�on�red�is�a�
reasonable�default.��Be�sure�to�consider�
your�specific�conditions�if�estimating.��For�
instance,�if�the�mainline�traffic�is�extremely�
heavy,�there�may�not�be�any�gaps�for�

vehicles�turning�right�on�red.��At�the�
opposite�end�of�the�spectrum,�an�
intersection�with�sparse�traffic�may�allow�
sufficient�gaps�in�the�traffic�flow�for�50%�or�
more�vehicles�to�turn�right�on�red.���
�
To�adjust�for�the�amount�of�peaking�that�
happens�during�each�fifteen�minute�period�
within�the�peak�sixty�minutes,�the�industry�
has�developed�the�Peak�Hour�Factor�(PHF).��
The�PHF�is�the�total�traffic�volume�entering�
the�intersection�during�the�peak�sixty�
minutes�divided�by�four�times�the�total�
traffic�volume�entering�the�intersection�
during�the�busiest�fifteen�minutes.��At�a�
high�school�entrance,�church�or�factory,�
where�a�brief�surge�in�traffic�can�occur,�the�
PHF�can�be�0.50�or�lower.��At�typical�
suburban�intersections,�the�PHF�is�0.90�to�
0.94,�and�in�downtown�settings,�the�PHF�is�
typically�0.96�to�1.00.���
�
Although�you�can�calculate�the�PHF�from�
your�existing�counts,�it�is�safest�to�assume�
your�development’s�traffic�will�alter�the�
PHF.��A�standard�default�is�to�use�0.92,�
which�is�what�we�employ�in�suburban�
settings.��In�urban�areas,�we�recommend�a�
0.94,�and�in�rural�areas,�we�recommend�a�
0.90.��The�Highway�Capacity�Manual�
recommends�a�default�of�0.92�for�

intersections�that�have�more�than�1,000�
vehicles�entering�in�the�peak�hour�and�0.90�
for�less�busy�intersections.���
�
In�any�event,�don’t�use�a�PHF�lower�than�
the�existing�PHF�unless�you�are�analyzing�
driveways�at�a�special�use�(such�as�at�a�
school,�church�or�factory)�that�would�have�
very�concentrated�traffic�generation.��The�
PHF�usually�gets�closer�to�1.00�as�an�area�
develops�and�traffic�is�more�consistently�
busy�throughout�the�peak�sixty�minute�
period.�
�
The�platoon�ratio�setting�is�meant�to�
account�for�the�bunching�of�traffic�that�
occurs�at�each�intersection’s�approach.��A�
signal�upstream�from�your�stop�sign�
controlled�intersection�will�provide�more�
gaps�for�vehicles�to�turn�on�the�main�road�
in�contrast�to�that�upstream�intersection�
being�controlled�by�a�stop�sign.��The�
default�value�for�this�setting�is�3,�which�
represents�random�arrivals.��The�settings�
range�from�1�to�6�with�1�being�very�poor�
platooning�and�6�being�exceptional�
platooning.��Typically�you�can�safely�use�3.��
If�there�are�coordinated�signals�along�the�
corridor�with�decent�signal�timing,�you�can�
improve�that�to�a�four.��Go�with�a�two�if�
your�direction�gets�penalized�by�the�signal�



� � �

�
�

www.SpackAcademy.com����� 42�

Traffic�Study�Manual�– Spack�&�Ficek�

coordination�or�if�there�are�roundabouts�
along�the�corridor.��Most�engineers�would�
question�using�a�1�or�a�6.���
�
Saturation�flow�rates�are�the�theoretical�
amount�of�traffic�that�can�travel�in�a�lane�
at�the�posted�speed�limit�if�there�are�no�
impediments�to�traffic�flow��for�example,�
cruising�down�a�deserted�highway�in�
perfect�weather.��Each�region�SHOULD�
have�a�well�studied�default�saturation�flow�
rate,�but�most�don’t.���HCM�recommends�
using�1,900�passenger�cars�per�hour�per�
lane�in�built�up�metropolitan�areas�with�
more�than�250,000�people�and�1,750�
passenger�cars�per�hour�per�lane�in�more�
undeveloped�regions�or�small,�isolated�
cities.��You�can�also�consider�lowering�the�
values�at�stop�sign�controlled�
intersections.��If�in�doubt,�use�1,900�as�
your�default.���
�
In�congested�areas,�it�may�benefit�your�
developer�to�study�the�specific�saturation�
flow�rates�within�the�study�area.��We�know�
of�one�congested�corridor�that�was�
operating�at�more�than�2,200�passenger�
cars�per�hour�per�lane.��A�larger�than�
average�saturation�flow�rate�can�have�a�
significant�impact�on�the�volume�to�

capacity�ratio�since�it�increases�the�
capacity�portion�of�the�ratio.�
�
Local�bus�stop�rates�and�parking�maneuver�
rates�can�be�entered�if�you’re�in�an�urban�
area�and�these�items�can�be�documented.��
Bus�stops�during�the�peak�hour�should�be�
based�on�the�transit�schedule.��To�estimate�
parking�maneuvers,�determine�how�many�
cars�can�be�parked�on�the�block�and�then�
estimate�how�often�the�stalls�turn�over�
during�the�peak�hour.��You�can�assume�
each�car�takes�25�feet�of�space,�similar�to�
cars�queued�in�a�turn�lane,�but�we’ve�
studied�urban�areas�with�cars�parked�on�
the�street�every�21�feet.��A�reasonable�
assumption�on�turnover�is�to�assume�each�
parked�car�is�replaced�once�during�the�
peak�hour,�unless�there’s�a�high�turnover�
business�adjacent�to�the�on�street�spaces.���
�
There�are�also�adjustment�factors�for�
Upstream�Filtering�and�Lane�Utilization�
that�can�be�used�to�calibrate�your�results,�
but�unless�you�have�specific�reasons�to�
adjust�these�factors,�just�use�the�defaults.��
We�rarely�adjust�these�factors.���
�
You�also�need�to�code�in�the�traffic�control.��
Putting�in�yield�signs�or�stop�signs�is�easy�
and�so�is�coding�in�a�roundabout.��With�a�

roundabout,�be�sure�the�entering�and�
circulating�lanes�are�coded�correctly�along�
with�the�yield�sign�control.��In�some�cases,�
you�may�also�need�to�code�in�additional�
details,�such�as�entry�speeds�or�circulating�
speeds.��
�
Coding�in�a�traffic�signal�can�be�more�
complicated�depending�on�the�software.��
The�traffic�signal�parameters�include:���

ü Left�and�right�turn�phasing�
operations�

ü Pre�timed/actuated/semi�actuated�
operation�

ü Minimum�green�times�
ü Maximum�green�times�
ü Cycle�length�
ü All�red�times�
ü Yellow�clearance�interval�times�
ü Pedestrian�walk�and�flashing�don’t�

walk�times�
ü Signal�coordination�if�the�

intersection�is�in�an�interconnected�
corridor�

�
You�should�use�the�data�provided�in�the�
actual�signal�timing�plans�you�received�
from�the�agencies�or�use�the�agencies�
standard�values.��As�a�very�last�resort,�here�
are�default�values�in�the�HCM�you�could�
use�as�a�starting�point�for�signal�timing:�
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ü Passage�Time�–�two�seconds�
ü Maximum�Green�–�fifty�seconds�on�

major�street�through,�thirty�seconds�
on�minor�street�through�and�twenty�
seconds�on�left�turns�

ü Minimum�Green�–�ten�seconds�on�
major�street�through�movements,�
eight�seconds�on�minor�street�
through�movement�and�six�seconds�
on�left�turn�movements�

ü Clearance�Interval�(yellow�+�all�red)�
–�four�seconds�

ü Walk�–�seven�seconds�
ü Flashing�Don’t�Walk�(pedestrian�

clear�interval)�–�the�crossing�
distance�divided�by�3.5�feet/second�

ü If�the�signal�is�pre�timed�–�recall�the�
phases�to�their�maximum�green�

ü Simultaneous�Gap�Out�–�enable�
ü Stop�Line�Detector�Length�–�forty�

feet�
�
In�Minnesota,�MnDOT�has�an�extensive�
manual�on�signal�timing�that�can�be�used�
to�help�determine�either�default�values�or�
likely�timing�for�an�intersection.�
�

Level�of�Service�
Once�you�have�all�of�the�inputs�entered�
into�the�software,�your�control�delay�will�
be�calculated�as�seconds�per�vehicle.��

These�are�the�average�amounts�of�delay�
time�added�to�the�vehicle�or�pedestrian�as�
it�goes�through�the�intersection.��Delay�
times�will�be�given�per�movement,�
approach�and�overall�intersection.���
�
Delay�times�are�converted�to�a�Level�of�
Service�Grade�in�the�HCM.��It’s�an�A�
through�F�system�where�there�is�little�
delay�at�Level�of�Service�(LOS)�A�and�
gridlock�at�LOS�F.��The�system�was�
implemented�to�depart�from�arguing�
about�fractions�of�seconds�of�delay.��
Theoretically,�the�system�is�supposed�to�
make�explaining�traffic�operations�easier,�
but�the�system�often�confuses�the�general�
public.��We’d�prefer�to�go�to�a�more�
pass/fail�grade�–�should�you�fix�it�or�not?��
Even�though�LOS�C�is�a�great�rating�as�far�
as�traffic�engineers�are�concerned,�it�
sounds�poor�to�the�average�citizen�
because�he�thinks�in�terms�of�academic�
grades.�
�
Unless�the�jurisdiction�where�you’re�
working�has�different�standards,�most�
jurisdictions�consider�LOS�D�or�better�to�be�
acceptable�with�LOS�E�and�F�indicating�
improvements�are�needed.��This�is�difficult�
to�explain�at�a�public�hearing�where�
everyone�is�used�to�a�D�grade�being�near�

failure.��To�further�muddy�the�waters,�
Level�of�Service�grades�are�given�for�the�
overall�intersection�if�they’re�controlled�
with�traffic�signals,�roundabouts�or�all�way�
stop�signs,�but�not�at�intersections�with�
two�way�stop�signs.���
�
Level�of�Service�grades�are�also�provided�
for�each�movement�and�approach.��Think�
of�the�plausible�situation�where�the�
intersection�has�an�overall�acceptable�
Level�of�Service�D,�but�one�individual�
movement�is�failing�at�F�and�one�approach�
is�at�capacity�at�E.��Or�another�plausible�
situation�where�if�the�overall�intersection�
operates�with�acceptable�delay�at�D�but�
has�a�volume�to�capacity�ratio�greater�than�
1.0,�it�is�also�considered�to�be�operating�at�
LOS�F.��Confused?��Right!�You’re�a�traffic�
engineer!�Think�of�how�the�general�public�
feels�when�this�information�is�presented.��
�
Because�all�of�this�isn’t�confusing�enough,�
we�throw�in�the�theory�that�motorists�have�
more�patience�for�sitting�at�a�traffic�signal�
than�they�do�at�stop�signs�or�a�roundabout�
��so�traffic�signals�have�a�different�
delay/LOS�gradation�than�other�types�of�
traffic�control.���
�
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Oh�well.��Our�industry�uses�Level�of�Service�
grades�as�the�standard�and�we�need�to�
work�with�it.��The�LOS�gradations�are�
shown�in�Table�1.�
�
If�you�entered�bicycle�and�pedestrian�data,�
you’ll�also�get�LOS�results�for�those�modes.��
At�this�time,�it’s�uncommon�to�include�
pedestrian�and�bicycle�LOS�results�in�
Traffic�Impact�Studies.��Hopefully�this�will�
change�over�time.���

Table�1�–�Level�of�Service�Gradations�from�
HCM�2010�
�

�
�
�
�

Daily�Capacity�
The�last�step�in�the�capacity�analysis�
process�is�to�perform�a�volume�to�capacity�
check�of�the�daily�volume�forecasts.��Table�
2�shows�generalized�daily�capacity�volumes�
for�urban�streets�from�the�LOS�E�column�of�
Exhibit�16�14�in�the�HCM.��
�
Compare�your�daily�volume�forecasts�with�
the�capacity�values�for�their�road�type.��If�
your�daily�volume�forecasts�are�
approaching�the�capacity�volumes,�it’s�an�
indication�you�should�recommend�
improvements.���
�
Please�note,�these�are�imprecise�estimates�
for�the�daily�capacity�of�each�road�type�
and�can�vary�widely�based�on�other�
characteristics�such�the�presence�of�turn�

lanes,�the�number�of�traffic�signals�per�
mile,�or�the�number�of�access�points�per�
mile.��Your�detailed�recommendations�
should�be�based�on�the�operations�at�each�
study�intersection.��This�analysis�of�the�
daily�volumes�is�a�quick�quality�control�
check�that�allows�you�to�analyze�the�
development�from�a�different�perspective.���

Table�2�–�Urban�Street�Daily�Capacity�
from�HCM�2010�

�

�

�
�

�
�
� �
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Checklist:��Perform�Capacity�Analyses�
The�following�are�items�you’ll�need�to�enter�into�whichever�software�package�you’re�using�to�perform�the�traffic�capacity�analyses�of�
your�study�intersections:�

1. Lane�configurations�
2. Lane�widths�(default�12�feet)�
3. Turn�lane�lengths��
4. Right�turn�restrictions�
5. Peak�hour�turning�movement�volumes��
6. Peak�hour�factors�(we�recommend�0.92�as�the�default,�0.90�in�low�volume�or�small�town�areas,�0.94�in�built�out�suburban/urban�

environments)�
7. Heavy�vehicle�percentages�(default�3%)�
8. Traffic�control�
9. Roundabout�geometry�
10. Signal�timing�plans�

�
Here�are�default�items�in�the�models�that�may�be�adjusted,�but�typically�aren’t:�

1. Saturation�flow�rates�
2. Bus�blockages�
3. Adjacent�parking�lane�maneuvers�
4. Pedestrian�and�bicycle�crossings�per�hour�

�
Be�certain�you�have�a�quality�control�process�in�place�to�assure�all�details�in�your�model�are�correct.��Ideally,�the�person�who�checks�the�
details�is�not�the�one�who�created�the�model.��Building�the�capacity�models�is�optimally�done�while�the�traffic�data�is�being�collected.

�
�
�
�
� �
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Determine�Necessary�
Improvements�
As�you�likely�learned�from�your�earlier�
discussions�with�the�governing�agencies,�
they�usually�have�standards�for�acceptable�
traffic�operations,�or�you�can�assume�LOS�E�
and�F�are�unacceptable,�which�is�common�
in�most�regions�of�the�United�States.��It’s�
also�common�that�agencies�consider�
degrading�an�intersection’s�operation�two�
LOS�grades�as�being�unacceptable.�
�
If�you�have�an�intersection�that’s�operating�
unacceptably�in�one�of�your�study�
scenarios,�it’s�up�to�you�to�figure�out�how�
to�make�all�that�traffic�work�efficiently.�
That’s�what�our�next�chapter�is�all�about.�
�
In�simple�terms:�

1. Start�with�the�earliest�scenario�that�
has�an�identifiable�problem�(existing�
before�no�build,�before�build,�
before�future�scenarios,�etc).�

2. Select�a�potential�improvement.�
3. Run�the�capacity�analyses�with�this�

improvement�coded�into�your�
capacity�analysis�software.���

�
Keep�running�improvement�options�until�
you�hone�in�on�solving�the�problem.��Then�

once�you’ve�reanalyzed�all�your�scenarios�
with�acceptable�results,�document�the�
improvements�suggested�and�the�timeline,�
or�scenario,�for�when�they’re�needed.�Let’s�
explore�each�step�in�more�depth.�
�
Caveat�–�make�sure�you�know�the�local�
traffic�study�requirements.��Some�
jurisdictions,�such�as�the�Nevada�DOT,�
propose�the�mitigation�measures�for�their�
facilities,�not�the�consultant�engineer.�
�

Identify�Areas�of�Concern�
The�first�task�is�to�quantify�when�expected�
issues�arise�and�how�extensive�the�
problems�actually�are.�There�is�obviously�a�
huge�difference�between�a�failing�right�
turn�lane�in�the�20�year�Build�scenario�and�
issues�with�the�through�lanes�starting�in�
the�existing�scenario.�The�easiest�way�to�
review�everything�is�to�write�it�all�down.�
Grab�yourself�some�paper�and�create�a�list.�
Starting�with�your�existing�scenario,�list�
each�intersection�and�movement�where�
your�results�show�unacceptable�traffic�
operations.�Another�item�to�add�to�your�
list�would�be�the�volume�to�capacity�or�v/c�
ratio.�As�we�discussed,�a�v/c�ratio�of�1.0�
suggests�“at�capacity”.�Above�1.0�is�over�
capacity�and�below�1.0�is�under�capacity.�
The�v/c�ratio�will�also�help�you�determine�

the�magnitude�of�any�issues.�If�there�are�
no�issues�in�this�first�scenario,�write�
“none.”�Then�proceed�through�your�
No�Build�scenario(s)�and�finally�through�
your�Build�scenario(s).�
�
With�this�list,�you�can�now�visualize�where�
issues�start,�whether�concerns�are�limited�
to�one�intersection�or�stretch�through�a�
corridor�and�whether�the�results�are�barely�
unacceptable���just�over�the�acceptable�
standard��or�really,�massively�bad,�such�as�
a�v/c�ratio�that’s�double�the�standard.���

�
Determine�Initial�Mitigation�
Now�comes�the�fun�part�of�determining�
solutions�for�the�issues�you�identified,�also�
known�as�mitigation.�We�usually�examine�
supply�side�mitigation�first.�Supply�side�
mitigation�looks�at�changes�to�the�roadway�
system�to�either�accommodate�more�
traffic�or�to�make�the�traffic�move�more�
efficiently.�You�can�use�multiple�supply�
side�improvements,�including:�

1. Signal�timing�adjustments�
2. Traffic�signal�phasing�changes,�such�

as�adding�left�turn�arrows�
3. Improved�signing�and/or�pavement�

markings�
4. Peak�hour�turning�restrictions�
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5. Traffic�control�change,�such�as�
adding�stop�signs�

6. Addition�of�an�exclusive�turn�lane�
7. Addition�of�a�through�lane�
8. Alternative�intersection�traffic�

control�
9. Access�management�options�
10. Intelligent�Transportation�Systems�

(ITS)�options�
�
An�often�overlooked�solution�is�demand�
side�mitigation.�While�the�supply�side�
focuses�on�the�roadway�system�and�
increasing�capacity,�the�demand�side�
focuses�on�reducing�traffic�volumes.�
Demand�side�mitigation�suggests�methods�
to�reduce�a�development’s�expected�traffic�
generation,�such�as:�

1. Pay�for�parking�
2. Peak�hour�parking�restrictions�
3. Truck/delivery�peak�hour�

restrictions�
4. Staggered�work�hours�or�days�
5. Smaller�development�size�

�
As�you�think�about�the�possible�
improvements�for�your�situation,�you’ll�
want�to�keep�several�key�factors�in�mind���
safety,�public�right�of�way�and�feasibility.�
Considering�these�will�help�you�decide�
which�mitigation�is�best�for�your�situation.�

Safety�is�obviously�important�since�good�
operations�won’t�matter�if�drivers�feel�
unsafe.�An�example�would�be�providing�a�
tunnel�under�the�road�to�remove�
pedestrians�from�the�vehicle�flow.�In�
theory�it�may�remove�some�conflicts,�
which�would�improve�vehicular�traffic�
flow.�However,�people�simply�won’t�use�it�
if�the�topography�doesn’t�lend�itself�to�a�
tunnel�or�if�the�lighting�and�security�is�in�
question.�Instead�you�may�have�actually�
made�the�situation�worse�as�pedestrians�
will�continue�to�try�to�cross�the�road�
without�the�previous�aid�of�the�signal�or�
other�crossing�assistance.�
�
Right�of�way�is�the�government�owned�
land�available�to�accommodate�
improvements.�This�could�include�the�
actual�roadway�right�of�way�or�even�the�
opportunity�for�acquiring�right�of�way.�An�
urban�area�may�have�buildings�close�to�the�
right�of�way�limits�reducing�any�options�
for�increasing�the�right�of�way�without�
demolition.��It’s�extremely�rare�to�knock�
down�buildings�in�the�city�to�add�a�turn�
lane.��This�is�a�big�reason�roundabout�
projects�are�more�popular�in�the�suburbs�
and�on�the�edge�of�town�versus�in�the�old�
core�city.��There�just�isn’t�space�available�
to�add�them�inside�older�cities.��

�
Feasibility�measures�could�include�local�
awareness�and�knowledge,�potential�for�
ongoing�maintenance�or�upfront�cost.�A�
dual�lane�roundabout�may�be�a�great�
solution�for�reducing�traffic�delay�and�
improving�safety,�but�in�an�area�without�
even�a�single�lane�roundabout,�is�it�the�
most�appropriate�option�for�you?��
�
Similarly,�there�could�be�an�ITS�option�that�
would�improve�safety�and�operations�at�a�
stop�controlled�intersection.�But�if�the�
local�government�doesn’t�have�the�proper�
personnel�to�maintain�it,�another�
mitigation�strategy�is�probably�best.�Of�
course,�feasibility�can�also�help�you.�For�
instance,�a�right�turn�lane�used�as�
mitigation�today�could�also�be�part�of�an�
additional�through�lane�in�the�future�to�
reduce�those�future�costs.�
�
Your�local,�county�or�state�government�
may�also�have�some�warrants�or�general�
guidelines�contained�in�their�standards�
that�you�can�use�in�determining�
appropriate�mitigation.�Some�general�
ideas�include:�

ü Use�an�exclusive�turn�lane�if�the�
turning�volume�exceeds�100�
vehicles�per�hour.�
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ü Use�dual�left�turn�lanes�if�the�
turning�volume�exceeds�300�
vehicles�per�hour.�

ü Use�the�signal�warrants�from�the�
Manual�on�Uniform�Traffic�Control�
Devices�(MUTCD).�

ü If�a�signal�is�warranted,�a�
roundabout�could�also�be�
considered.�

ü If�all�way�stop�control�is�warranted,�
a�roundabout�could�also�be�
considered.�

�
Beyond�those�basics,�any�mitigation�is�up�
to�you�and�will�depend�on�your�exact�
situation.�Try�to�use�these�general�
guidelines�to�think�through�and�develop�
the�best�mitigation�option.�If�you�are�just�
starting�out�on�your�first�traffic�impact�
study,�you�may�want�to�take�your�list�of�
traffic�operation�issues�to�your�supervisor�
so�you�can�both�determine�how�to�proceed�
with�potential�mitigation.��
�
As�you�gain�experience,�you’ll�quickly�get�
better�at�developing�the�initial�list�of�
possible�mitigation�strategies.��Start�with�
the�cheapest�options�–�adding�stop�signs�
or�changing�signal�timing.��From�there,�
examine�changing�the�phasing�at�the�signal�
to�see�if�something�like�going�from�

protected�to�protected/permitted�left�turn�
phasing�might�help.��The�next�level�is�
looking�at�adding�signals,�roundabouts�or�
turn�lanes.��Finally,�your�big�capacity�
improvement�is�adding�turn�lanes�or�even�
through�lanes.���
�
You�could�also�examine�changing�access�
points�and�working�on�the�demand�side�of�
the�ledger.�In�general�though,�you’ve�been�
hired�to�tell�the�city�and�developer�how�to�
make�the�proposed�development�work.��
The�developer�won’t�be�too�excited�about�
you�changing�his�development�plan,�so�this�
should�generally�be�considered�last,�if�at�
all.�
�

Test�(and�re�test)�the�
Mitigation�
Once�you’ve�settled�on�the�initial�
mitigation,�it’s�time�to�see�whether�you�
have�indeed�solved�the�issues�and�have�
acceptable�traffic�operations�in�your�
capacity�analysis.�If�your�mitigation�results�
in�changes�to�the�trip�generation�or�
distribution,�start�there.�Adjust�your�
forecasts�and�determine�new�volumes�for�
the�changed�scenarios.�Changed�forecasts�
could�result�from�new�access�points,�
restricted�movements�or�a�change�to�your�

development,�to�name�a�few.�Think�
carefully�about�your�mitigation�and�decide�
whether�or�not�it�will�affect�your�volumes�
before�moving�on.�
�
Then�you�can�jump�back�into�your�
evaluation�software.�Starting�with�the�
earliest�scenario�where�you�need�
mitigation,�make�the�necessary�roadway�
changes���and�volume�changes�if�you�have�
them���and�then�rerun�the�analysis.�
Continue�working�your�way�through�
reevaluation�of�each�scenario�with�your�
proposed�mitigation.�Once�you’ve�
completed�that,�you�can�go�back�through�
the�results�and�see�what�happened.�
Hopefully,�you’ve�solved�your�problem.����
�
If�your�mitigation�doesn’t�solve�the�
problem,�the�process�starts�over.��Keep�
making�lists�of�where�your�problems�are�
and�working�on�possible�solutions.��
Eventually�you’ll�have�recommended�
improvements�that�allow�the�
transportation�network�to�operate�
acceptably�in�all�scenarios.�
�
Be�sure�to�document�as�you�evaluate�and�
re�evaluate�your�mitigation.�Write�down�
each�mitigation�strategy�and�include�which�
scenarios�each�mitigation�was�applied�to.��
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These�will�be�important�details�to�include�
in�the�study�report.��Also,�keep�your�
software�files�organized�for�each�
mitigation�scenario.��You�can�end�up�with�
dozens�of�options�and�get�yourself�in�a�
huge�mess�if�your�files�aren’t�well�
organized.�
�
If�you�decide�a�traffic�signal,�all�way�stop�
sign,�or�roundabout�installation�is�
necessary,�consider�performing�a�warrants�
analysis�per�the�Manual�on�Uniform�Traffic�
Control�Devices.��Some�jurisdictions,�such�
as�the�Wisconsin�DOT,�require�a�separate�
Intersection�Control�Evaluation�(ICE)�report�
be�prepared�before�they’ll�allow�a�traffic�
signal�to�be�installed�on�one�of�their�
roadways.��An�ICE�report�is�a�standalone�
document�that�analyzes�all�of�the�possible�
traffic�control/geometric�alternatives,�
historic�crash�data,�and�costs�in�order�to�
develop�a�recommended�solution.�
�

Review�Mitigation�
If�you’ve�gone�through�the�process�of�
determining�mitigation�and�evaluating�
multiple�times,�it’s�often�helpful�to�do�a�
high�level�overview�of�your�choices�
afterward.�Examine�the�mitigation�for�the�
full�build�out�scenario�as�well�as�what�
mitigation�is�needed�for�each�interim�

scenario.�Ideally,�your�sets�of�mitigation�
should�naturally�build�on�previous�
changes.�For�instance,�if�you�add�a�turn�
lane�in�one�scenario�followed�by�a�change�
to�building�a�roundabout�in�the�next�
scenario,�would�it�make�more�sense�to�just�
go�to�the�roundabout�first�without�adding�
a�turn�lane?�Don’t�throw�away�your�client’s�
money�on�very�short�term�fixes.�
�
Again,�this�is�an�item�that�gets�easier�with�
experience.�Just�as�you�may�have�started�
out�by�talking�with�your�supervisor,�this�is�
a�good�time�for�a�final�check�in�before�
going�to�the�client.�
�

Meet�with�Client�and/or�
Reviewing�agency�
You�should�set�up�a�meeting�with�your�
client�to�discuss�the�mitigation.�It’s�always�
good�to�inform�your�client�of�costs�they�
may�be�expected�to�pay.��Also�know�if�the�
developer�will�be�100%�responsible�for�the�
fix,�or�if�there’s�government�money�
available�to�help.��Be�prepared�to�defend�
your�choices�for�mitigation.�Many�
developers�will�question�your�
recommendations�in�an�effort�to�reduce�
costs.�If�your�mitigation�has�been�thought�
out�and�can�be�properly�defended�through�

your�analyses,�you�should�have�no�major�
problems.�In�preparation�for�this�meeting,�
it’s�helpful�to�think�about�why�you�didn’t�
select�some�mitigation�options�over�
others.�Being�able�to�state�why�an�option�is�
not�appropriate�can�often�help�you�defend�
your�choice�of�a�different�option.��Remind�
the�client�that�his�development�will�suffer�
if�people�can’t�reasonably�get�in�and�out�of�
it.�
�
Lastly,�if�your�client�is�not�the�governing�
agency,�you�may�want�to�meet�with�city,�
county,�and/or�state�staff�as�well.�They�
may�have�insights�into�surrounding�
characteristics�that�may�have�an�impact�on�
the�feasibility�of�your�mitigation.�As�
before,�be�prepared�to�defend�your�
analyses�and�mitigation�choices.�

�
� �

Don’t�be�afraid�to�collaborate�on�
particularly�difficult�situations.��Mike�
and�Bryant�have�asked�the�City�
Engineer�and�other�staff�for�their�
opinions�on�traffic�improvements.�
Generally,�these�people�will�know�the�
area�better�than�you�and�may�already�
have�ideas�about�future�
improvements.
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Checklist:��Determine�Necessary�Improvements�
From�the�capacity�analysis,�identify�and�write�down�your�problem�areas�by�scenario.�As�you�determine�appropriate�mitigation,�consider�
safety,�right�of�way�and�feasibility�of�any�improvements.�Also�consult�local�or�state�standards�for�guidance�on�when�some�
improvements�could�be�considered.�Mitigation�to�resolve�the�issue(s)�may�be�on�the�demand�side�(amount�of�traffic)�or�the�supply�side�
(roadway�capacity).�Remember,�you’re�being�hired�to�make�the�proposed�development�work�–�start�with�the�supply�side.�
�
Supply�side�mitigation�could�include:�
1. Signal�timing�improvements�
2. Traffic�signal�phasing�changes�
3. Improved�signing�and/or�pavement�markings�
4. Peak�hour�turning�restrictions�
5. Traffic�control�change�
6. Addition�of�an�exclusive�turn�lane�
7. Addition�of�a�through�lane�
8. Alternative�intersection�traffic�control�
9. Access�management�
10. Intelligent�Transportation�Systems�(ITS)�options�

�
Demand�side�mitigation�could�include:�
1. Pay�for�parking�
2. Peak�hour�parking�restrictions�
3. Truck/delivery�peak�hour�restrictions�
4. Staggered�work�hours�
5. Smaller�development�size�

�
� �
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Determine�Whether�to�
Use�Simulation�
With�luck,�you�took�the�sage�advice�of�the�
capacity�analysis�chapter�and�looked�here�
first�to�determine�if�you�need�to�use�
simulation�software.�Otherwise,�we�can�
hear�the�horrified�cries�now,�“What,�we�
just�finished�our�analysis�and�now�you’re�
telling�me�to�do�what?!?”�That’s�right���
we’re�telling�you�that�the�analysis�
presented�in�the�last�two�chapters�may�not�
be�the�most�appropriate�for�your�case�and�
you�may�need�to�do�another�level�of�
analysis.�The�good�news�is,�before�you�
shed�any�more�tears,�many�micro�
simulation�models�import�from�the�
capacity�analysis�models,�so�you�don’t�
have�to�enter�the�same�data�twice.�
�
The�goal�of�this�chapter�is�to�get�you�better�
acquainted�with�the�decision�process�for�
when�to�use�micro�simulation.�But�first,�
let’s�define�the�types�of�analysis�we’re�
presenting.�
�
In�Chapter�5,�the�methodology�for�
deterministic�or�analytical�analysis�was�
presented.�Deterministic�–�big�word,�we�
know.��Be�brave.��Basically,�that�simply�
means�you�are�using�formulas�with�specific�

inputs���like�geometry�and�volume���to�
determine�specific�outputs���like�capacity�
and�performance�measures.�Because�
they’re�formula�based,�the�results�will�be�
consistent�no�matter�who�enters�the�
inputs,�or�if�they�use�different�computers.�
One�set�of�inputs�will�always�produce�the�
same�output�answers.��
�
In�essence,�there�is�only�one�answer�to�a�
given�situation.�The�formulas�are�based�on�
years�of�research�on�actual�driving�
conditions�and�are�peer�reviewed.�Given�
that�they’re�based�on�actual�driving,�there�
is�generally�a�high�degree�of�confidence�in�
the�results.�The�methodology�is�also�cost�
effective,�generally�easy�to�operate�and�
produces�good�results�in�the�right�
situations.�However,�the�simplicity�comes�
at�a�cost�to�your�analysis�–�every�element�
of�the�transportation�network�is�analyzed�
in�isolation.��
�
Surrounding�congestion�or�system�wide�
results�are�not�generally�reflected�in�the�
deterministic�capacity�analyses.�Some�
examples�of�this�type�of�software�include�
the�Highway�Capacity�Software�(HCS),�
Synchro,�TEAPAC�and�Vistro,�although�
there�are�many�others�that�are�equally�
satisfactory�for�this�type�of�analysis.��

�
In�contrast�to�that�is�another�big�word,�
stochastic.�It’s�easier�to�think�of�this�type�
as�micro�simulation.�With�this�group�of�
software,�you’ll�generally�use�similar�inputs�
as�before�in�addition�to�entering�more�data�
about�the�vehicles�and�drivers.�The�
software�then�uses�those�inputs�to�
simulate�individual�vehicles�based�on�
vehicle�and�driver�behavior�theories.�The�
performance�measurements�of�each�
individual�vehicle�are�recorded�as�it�moves�
through�the�network.�These�vehicles�can�
be�influenced�by�roadway�grades,�curves,�
other�vehicles�and�other�factors.��
�
Since�vehicles�can�react�differently�
depending�on�the�vehicle�and�driver�
behavior�theories,�using�the�same�inputs�
does�not�guarantee�the�results�of�two�
simulations�will�match�each�other,�though�
they�should�be�similar.�In�other�words,�
there�is�more�than�one�answer�to�a�given�
situation.�The�primary�advantage�of�micro�
simulations�is�to�show�and�evaluate�the�
build�up,�duration�and�dissipation�of�traffic�
queues.�Congestion�at�one�intersection�will�
spill�back�and�affect�the�nearby�
intersections.�
�
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These�micro�simulation�models�are�usually�
more�complicated�to�use�than�the�basic�
capacity�analyses�and�the�cost�of�this�
complexity�is�in�the�additional�time�needed�
for�calibration,�the�high�computer�
processor�power�needs�and�the�downtime�
on�your�computer�when�you�run�multiple�
simulations.�Some�examples�of�this�type�of�
software�include�SimTraffic,�Vissim,�
CORSIM�and�Paramics,�though�there�are�
many�other�types�that�can�equally�analyze�
traffic�operations.�
�
So�which�method�is�best?�Truly,�neither�
method�has�a�claim�on�being�the�“best.”�
Instead,�each�has�strengths�and�
weaknesses.�The�better�question�is�which�
one�you�should�use�in�a�given�situation.�To�
answer�that�question,�you�need�to�think�
more�about�your�situation.��
�
The�capacity�analysis�chapter�was�
presented�first�because�many�situations�
can�be�dealt�with�effectively�using�the�
deterministic�methodology.�Following�is�a�
list�of�questions�you�should�ask�about�your�
project�to�determine�if�you�need�to�take�
the�step�up�to�micro�simulation.�In�
general,�answering�“yes”�to�one�or�more�of�
these�questions�suggests�you�need�to�use�
micro�simulation�analysis�on�your�project.�

�
ü Does�the�approving�agency�require�its�

use?�
This�is�the�easy�one.�The�guidelines�of�the�
approving�agency�will�sometimes�provide�
guidance�on�which�type�of�analysis�to�use�
as�well�as�which�type�of�software.�If�you’re�
following�the�lessons�of�this�manual,�you�
should�have�those�guidelines�and�can�read�
through�them.�If�the�agency�requires�it,�
then�you�need�to�use�micro�simulation.�
�
ü Is�there�unique�geometry�or�a�special�

situation�in�any�of�your�study�scenarios�
that�can’t�be�analyzed�by�the�HCM?�

�
“Unique”�can�take�many�forms�in�this�case.�
“Unique”�can�refer�to�the�surrounding�
conditions,�such�as�a�nearby�railroad�
crossing�that�blocks�the�road�for�a�portion�
of�your�analysis�time,�or�heavy�transit�use�
and�stops�on�your�primary�corridor.�It�can�
refer�to�the�type�of�geometry�you�are�
examining,�such�as�a�diverging�diamond�
interchange,�jug�handle�intersections�or�
other�new�geometry�designed�to�increase�
the�capacity.�“Unique”�can�also�refer�to�
the�mixing�of�roadway�types,�such�as�a�
freeway�interchange�where�you�need�
results�for�the�freeway�weaving�as�well�as�
the�ramp�intersections.�In�all�these�types�

of�cases,�HCM�methodology�may�not�be�
able�to�account�for�it�or�may�only�be�able�
to�account�for�separate�pieces�without�
putting�everything�together.�Micro�
simulation�software�is�a�perfect�tool�in�this�
case�to�review�your�“unique”�situation.�
�
ü Are�there�progression�issues�from�

intersections�over�capacity�or�the�
mixing�of�traffic�control�options,�
primarily�a�roundabout,�within�a�timed�
traffic�signal�corridor?�

�
As�mentioned,�deterministic�methods�can�
fail�to�recognize�fully�the�impact�of�
congestion�in�a�network.�Some�types�of�
software�also�have�limitations�on�the�types�
of�intersection�control�they�consider,�such�
as�only�analyzing�traditional�stop�sign�or�
traffic�signal�controlled�intersections.�
Micro�simulation�is�necessary�in�those�
cases�to�show�fully�the�impact�of�
congestion�on�surrounding�elements�of�the�
network�or�to�capture�completely�the�
interaction�and�influence�of�adjacent�
intersections�as�well�as�their�control�of�
each�other.��
�
ü Are�any�measures�of�effectiveness�

needed�that�cannot�be�determined�
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from�the�deterministic�methodology,�
such�as�corridor�travel�times?�

�
HCM�based�software�generally�provides�a�
standard�set�of�output,�including�delays,�
Level�of�Service,�average�queues�and�95th�
percentile�queues.�If�your�project�requires�
other�measures,�however,�they�may�not�be�
available�through�the�deterministic�
analysis.�Stochastic�software�offers�a�
greater�variety�of�outputs�and�often�allows�
you�to�pick�locations�where�that�
information�is�needed.�For�instance,�you�
may�need�the�travel�time�between�two�or�
three�intersections�out�of�five�on�your�
analysis�network.�Perhaps�you�need�
specific�information�for�only�a�portion�of�
your�peak�hour�instead�of�the�whole�hour.�
There�are�many�projects�where�the�
appropriate�results�are�simply�not�readily�
available�through�the�use�of�deterministic�
software�and�micro�simulation�is�the�
better�choice.�
�
ü Will�visualization�be�needed�for�agency�

meetings�or�other�public�involvement,�
for�instance�flyover�movies�of�the�
roadway�network?�

�
As�part�of�the�process�of�recording�the�
vehicle�movements,�many�micro�

simulation�software�programs�have�a�
visual�output.�You�can�actually�see�the�
vehicles�moving�through�an�intersection,�a�
corridor�or�whatever�geometry�you�have�
input.�The�visualization�of�a�transportation�
network�can�be�a�powerful�tool�for�less�
knowledgeable�public�or�government�
officials.�Think�of�the�old�adage�“a�picture�
is�worth�a�thousand�words.”�By�showing�
your�“picture”�of�moving�vehicles,�you�can�
easily�demonstrate�that�your�project�will�
not�create�congestion�or�if�congestion�is�
apparent,�you�can�illustrate�how�your�
mitigation�will�solve�it.�By�actually�seeing�
the�vehicles,�people�can�more�easily�grasp�
the�idea�of�“it�works”�or�“it�doesn’t�work”�
without�your�having�to�talk�about�levels�of�
service,�explain�the�delays�or�verbally�
comparing��an�under�capacity�network�
with�one�at�or�slightly�over�capacity.�
�
If�you�have�answered�these�questions�and�
found�that�you�do�in�fact�need�a�micro�
simulation,�the�obvious�next�question�is:�
Which�software�is�best?�Although�a�few�
examples�were�listed�earlier,�this�manual�
does�not�suggest�that�one�of�them�is�best�
for�your�situation.�There�are�many�
different�types�of�simulation�software�and�
each�has�different�strengths�and�
weaknesses.�Start�with�your�boss�or�

another�colleague�who�may�be�able�to�
help�you�decide.�Looking�back�to�the�
reviewing�agency’s�rules�may�provide�
assistance�into�the�specific�type�of�
software�for�your�situation.�Another�
option�is�to�call�the�agency�traffic�engineer�
to�ask�which�software�he�prefers.�Local�
transportation�groups�like�the�ITE�section�
in�your�area�may�also�have�guidelines�that�
you�could�follow.��

�
All�that�said,�a�couple�of�options�are�
natural�extensions�of�the�capacity�
analyses.��If�you�use�Synchro�for�the�
capacity�analyses,�it�exports�to�the�
SimTraffic�micro�simulation�software.��
Likewise,�Vistro�exports�to�Vissim.��You’ll�

Bryant�and�Mike�have�spent�
considerable�time�trying�to�answer�
the�question�of�which�is�the�best�
analysis�tool,�only�to�come�up�empty.�
You�can�check�out�their�presentation�
to�the�Oregon�SimCap�group�here.�At�
a�minimum,�much�more�research�is�
needed.�Practically�speaking,�
engineering�judgment�will�always�be�
important�on�deciding�which�method�
or�software�to�use�for�your�particular�
situation.�
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still�likely�need�to�tweak�parameters�in�the�
micro�simulation�software,�but�this�export�
process�saves�a�lot�of�time�because�you�
won’t�have�to�enter�the�road�geometry,�
intersection�traffic�control,�signal�timing�
plans�or�traffic�count�data.�
�
Whichever�software�you�choose,�it’s�likely�
more�complicated�than�typical�analytical�
software.��So�you’ll�need�to�read,�read,�
read.��You�need�to�be�able�to�recognize�the�
software,�understand�what�parameters�are�
available�and�can�be�adjusted,�and�
comprehend�how�to�set�your�network�
effectively�to�get�accurate�results.��Reading�
through�the�instructions�and�any�other�
guidance�will�also�help�you�use�the�
software�more�efficiently.��For�instance,�
you�may�not�need�to�save�multiple�files�
reflecting�each�peak�hour�you�analyze�but�
can�instead�use�shortcuts�to�load�different�
volumes.��That�will�save�time�if�you�are�
analyzing�multiple�volumes.��It�will�also�be�
less�confusing�if�you�have�to�go�back�and�
change�something�to�reanalyze�a�peak�
hour;�you�can�change�things�on�one�file�
and�re�import�volumes�as�necessary.��All�
software�packages�have�different�shortcuts�
and�helpful�processes�that�will�make�you�
more�efficient�in�your�analyses.��
�

Some�models�have�a�toggle�that�allows�you�
to�not�use�the�PHF.��This�is�a�nuance�you�
should�learn�about�with�each�simulation�
software�package;�because�by�their�very�
nature�they�are�accounting�for�the�peaking�
nature�of�traffic�and�applying�a�PHF�may�
provide�artificially�poor�results.�
�
Another�key�to�simulation�software�is�
calibration.�Creating�the�network,�entering�
volumes�and�running�the�software�is�a�
good�start,�but�calibration�is�how�you�
check�your�inputs�to�ensure�things�are�
running�correctly.�Remember,�garbage�in�
leads�to�garbage�out.���
�
Start�with�one�of�your�existing�peak�hours�
as�the�input�data�and�carefully�examine�
the�output�results.��Does�the�output�match�
what�you�saw�in�the�field?�If�not,�you’ll�
need�to�make�changes�to�have�the�
software�better�reflect�the�actual�
conditions�and�give�everyone�more�
confidence�in�the�results�when�using�
forecasted�volumes�or�new�geometry.��
�
Most�simulation�software�packages�allow�
you�to�change�parameters�like�the�vehicle�
characteristics�and�the�driver�
characteristics.�Before�you�start�adjusting�
the�default�values,�be�sure�you�understand�

exactly�what�it�is�that�you’re�changing.�
Initially,�you�may�only�want�to�adjust�one�
factor�at�a�time�to�see�what�each�one�does�
and�how�the�simulation�responds.�Again,�
the�instructions�can�also�help�you�learn�
what�different�parameters�are�available�
and�how�they’re�used�in�the�software.�Also�
remember�that�if�you�adjust�these�factors,�
you�should�be�able�to�clearly�explain�why�
you�did�so�in�written�or�oral�
communications.�“It�seemed�like�the�thing�
to�do,”�should�never�be�an�answer�for�why�
you�have�a�different�parameter�other�than�
the�default�or�normal�setting.��Therefore,�
unless�you�have�a�really�good�reason�for�
making�a�change,�we�recommend�using�
the�default�vehicle�and�driver�
characteristics.��
�
Also�be�sure�to�check�with�your�state�DOT�
and�local�ITE�section�to�see�if�they�have�
guidelines�related�to�micro�simulations.��
They�may�have�recommendations�for�
changing�default�values�based�on�local�
data.�
�
Keep�in�mind�that�you’ll�need�to�do�more�
than�one�run�of�the�simulation.��As�
mentioned�earlier,�the�simulations�are�
based�on�theories�and�can�result�in�more�
than�one�answer.��You’ll�get�more�accurate�
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results�if�you�run�the�software�multiple�
times�and�take�the�average.��The�FHWA�
has�published�guidelines�on�how�many�
times�to�run�a�simulation�based�on�the�
volumes�and�other�factors.���
�
The�results�of�the�FHWA�formulas�can�
range�from�three�to�ten�runs,�or�more�
depending�on�the�exact�characteristics.��
Often,�rather�than�run�through�those�
formulas�each�time,�agencies�or�firms�will�
have�a�standard�number�of�simulations�
they�feel�accurately�reflect�the�proper�
results.��Five�runs�have�been�listed�as�a�
standard�in�some�areas�and�that�is�the�

standard�we�generally�use.��More�than�that�
can�result�in�more�accurate�results,�but�the�
change�in�delay�times�is�sufficiently�small�
enough�to�not�really�make�a�difference�in�
decisions�about�the�geometry.�
�
Another�trick�for�saving�time�is�to�only�run�
micro�simulations�on�your�critical�
scenarios.��If�your�intersections�all�operate�
at�LOS�C�or�better�in�all�of�your�a.m.�peak�
hour�scenarios,�but�have�some�failures�in�
the�p.m.�peak�hour�scenarios,�only�do�the�
micro�simulations�for�the�p.m.�peak�hour�
scenarios.�
�

As�a�final�note�on�simulation�software,�
keep�your�maintenance�agreement�in�good�
standing�with�the�software�developer.�Not�
only�will�you�have�the�latest�versions�of�the�
software,�but�you’ll�also�have�access�to�
technical�support�staff�that�can�answer�
questions�or�address�problems.�There�are�
also�community�boards�online�where�
questions�and�answers�are�posted�that�
reveal�a�great�deal�about�the�abilities�of�
the�software.�Making�use�of�all�the�sources�
of�information�available�will�make�you�an�
expert�in�your�simulation�software�in�no�
time.�

� �
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Checklist:��Determine�Whether�to�Use�Simulation��
The�Highway�Capacity�Manual�is�a�deterministic�traffic�analysis�tool�based�on�observed�or�theoretical�parameters.�In�comparison,�
stochastic�analysis�models�simulate�traffic�based�on�vehicle�and�driver�behavior�parameters.�You�may�need�to�use�micro�simulation�if�
you�answer�“yes”�to�one�or�more�of�these�questions:�

1. Does�the�approving�agency�require�its�use?�
2. Is�there�unique�geometry�or�a�special�situation�in�any�of�your�study�scenarios�that�can’t�be�analyzed�by�the�HCM?�
3. Are�there�progression�issues�from�intersections�over�capacity�or�the�mixing�of�traffic�control�options,�primarily�a�roundabout�

within�a�timed�traffic�signal�corridor?�
4. Are�any�measures�of�effectiveness�needed�that�cannot�be�determined�from�the�HCM,�such�as�corridor�travel�times?�
5. Will�visualization�be�needed�for�agency�meetings�or�other�public�involvement?�

�
Once�the�need�is�established,�the�type�of�simulation�software�to�use�will�depend�on�the�needs�of�your�analysis,�the�requirements�of�the�
approving�agency�and/or�the�industry�standards�in�your�area.�Whichever�software�you�use,�keep�the�following�factors�in�mind:�

1. When�in�doubt,�use�the�defaults.��Don’t�adjust�default�parameters�without�good�reason�and�the�ability�to�discuss�this�reasoning�
in�public.��

2. Learning�and�using�functions�to�move�quickly�between�peak�hours�and�scenarios�will�save�time.�
3. Run�the�simulation�more�than�once.�The�size�and�complexity�may�require�ten�runs�or�more�to�provide�an�accurate�estimate�of�

traffic�operations.��We�typically�recommend�five�runs.�
4. Match�results�against�your�observations�as�a�check�on�your�inputs.�Remember�the�saying�“garbage�in,�garbage�out.”

�
�
�
� �
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Site�Review�
You’ve�now�analyzed�the�surrounding�
roadways�and�determined�mitigation�
necessary�to�keep�traffic�moving�to�and�
from�your�development.�The�guidelines�of�
many�agencies�would�say�you�have�
completed�your�duty�of�reviewing�and�
analyzing�the�proposed�development.�
There’s�one�more�aspect,�however,�which�
should�be�a�part�of�any�good�traffic�impact�
study�–�the�internal�site�review.��
�
After�assuring�that�people�can�easily�get�to�
and�from�your�proposed�development���at�
least�by�car���you�want�to�follow�through�
and�ensure�people�can�easily�get�to�the�
front�door.�The�goal�of�this�chapter�is�to�
provide�you�with�a�basic�set�of�parameters�
to�perform�a�site�review.��
�
A�review�of�a�proposed�site’s�internal�
operations�can�be�divided�into�three�
categories:�

1. Requirements�
2. Circulation�
3. Conflicts�

�
Ideally,�you’re�brought�into�the�project�
early�enough�that�your�suggestions�can�be�
easily�incorporated.���

�

Requirements�
You�should�probably�put�requirements�first�
on�your�list�to�examine�because�it’s�the�
easiest�of�the�bunch.�Basically,�checking�
requirements�means�you�review�the�
characteristics�of�the�proposed�
development�against�national,�regional,�
and�local�standards�or�guidelines.�The�
implications�of�not�meeting�such�standards�
is�obvious���the�proposed�development�will�
not�get�approved�or�get�its�necessary�
permits.�Since�the�regulations�come�from�
the�public�agencies�that�will�be�reviewing�
the�development,�you�can�bet�they�will�be�
looking�closely�at�their�own�standards�and�
guidelines.���
�
The�national�standards�are�generally�
provided�in�the�2009�Manual�on�Traffic�
Control�Devices�(MUTCD).�The�rules�you�
would�use�for�posting�signs�and�painting�

lines�on�the�road�are�found�there�and�we�
recommend�parking�lots�follow�these�
guidelines.��In�fact,�the�latest�version�of�the�
MUTCD�specifically�states�that�private�
roads�open�to�the�public�are�also�subject�
to�its�rules�and�guidance.�A�developer�can�
no�longer�install�purple�stop�signs�and�
paint�a�blue�checkerboard�on�the�access�
aisles�because�they’re�fun.�While�this�may�
result�in�less�creativity,�the�traffic�
engineering�reason�to�comply�with�
established�guidelines�is�to�provide�
consistency�to�drivers�and�other�users.�A�
stop�sign�should�be�the�same�color�and�
shape�no�matter�if�it’s�on�a�public�road�or�a�
private�road,�in�a�crowded�downtown,�or�
in�a�rural�crossing�in�the�middle�of�
Nowhereville.��
�
The�biggest�reason�to�follow�these�
guidelines�from�the�developer’s�point�of�
view�is�legal�liability.�A�crash�at�a�purple�
stop�sign�is�likely�to�be�viewed�unfavorably�
by�the�justice�system.�Some�items�to�
consider:�

ü Double�yellow�lines�between�
opposing�lanes�of�traffic�on�major�
driving�aisles�

ü Single�white�lines�between�turn�
lanes�at�the�access�points�out�of�the�
development�

A friend�of�ours�worked�on�a�
development�where�there�wasn’t�
enough�room�for�trucks�to�turn�in�and�
out�of�the�loading�dock�in�the�
architect’s�initial�design.��These�types�
of�issues�are�best�resolved�early�in�the�
process�instead�of�at�the�last�minute.�
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ü Properly�designed�signs,�like�stop�
signs�or�pedestrian�crossings�

ü Pavement�markings�(arrows)�
indicating�direction�of�travel�on�one�
way�aisles�

ü Proper�blue�signs�marking�handicap�
spaces�

ü White�lines�for�parking�stalls�
�
You�may�want�to�use�an�actual�signing�and�
striping�checklist�for�a�public�roadway�as�a�
base.��
�
Another�very�important�set�of�design�
documents�for�you�to�follow�are�the�
guidelines�for�the�Americans�with�
Disabilities�Act�(ADA).�This�one�is�required�
to�be�followed�and�is�important�for�the�
ability�of�all�users�to�access�the�proposed�
site.�You�need�to�examine�the�exact�ADA�
standards�as�the�standards�continue�to�
change�and�be�updated.�In�general,�look�
for�the�following�items�under�these�
standards:�

ü Proper�design�of�handicap�parking�
spaces�with�a�loading/unloading�
area�next�to�the�stall�

ü Proper�design�of�curb�ramps�to�and�
from�the�parking�areas�

ü Easy�access�to�and�from�the�front�
door�from�the�handicap�spaces�

ü Minimum�width�sidewalk�
connection�to�and�from�the�front�
door�from�adjacent�bus�stops�or�
other�sidewalks/trails��

ü Maximum�cross�slope�and�grade�of�
any�sidewalks�

�
Equally�important�for�your�examination�are�
the�local�or�regional�standards.�When�you�
talk�to�the�local�agencies�about�the�scope�
of�the�traffic�study,�as�detailed�in�Chapter�
2,�you�can�also�ask�about�their�
development�guidelines�in�terms�of�traffic�
operations.�Depending�on�the�jurisdiction,�
local�regulations�may�dictate�quite�a�lot�of�
the�development’s�form,�including�the�
following�areas:�

ü The�total�number�of�vehicle�parking�
spaces�based�on�the�size�of�the�
development�

ü The�total�number�of�bicycle�parking�
spaces�based�on�the�size�of�the�
development�

ü The�ratio�of�regular�parking�spaces�
to�handicap�parking�spaces�

ü The�specific�dimensions�of�each�
parking�space�and�of�the�driving�
aisles�

ü Setback�distances�of�paved�areas�
from�the�right�of�way�

ü The�specific�dimensions�of�loading�
zones�

�
Along�with�ensuring�the�required�number�
of�parking�stalls�is�provided�to�satisfy�the�
city’s�ordinance,�you�should�check�that�the�
amount�of�parking�provided�is�reasonable.��
One�way�you�can�do�this�is�to�calculate�the�
peak�parking�demand�per�ITE’s�Parking�
Generation,�a�database�similar�to�ITE’s�Trip�
Generation�Manual.�
�
In�some�downtown�or�highly�developed�
areas,�the�requirements�may�also�call�for�
specifics�to�reduce�the�number�of�peak�
hour�vehicle�trips.�That’s�your�sign�to�
ensure�that�trail/sidewalk�connections�are�
available,�bike�racks�are�present�and�bus�
stops�are�nearby�and�easily�accessible.��
�
The�development�may�also�have�a�Travel�
Demand�Management�Plan�for�the�site,�
potentially�prepared�by�your�organization�
as�well.�The�Travel�Demand�Management�
Plan�presents�detailed�information�on�how�
the�development�plans�to�reduce�their�
single�occupant�vehicles.�Often,�the�Travel�
Demand�Management�Plan�can�give�you�
clues�of�things�to�anticipate�in�the�site.�For�
instance,�if�the�Travel�Demand�
Management�Plan�references�bike�use�or�
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bus�use,�make�sure�those�facilities�are�
indeed�shown�in�the�plan.�
�

Circulation��
Circulation�is�simply�the�ability�to�move�
around�the�site.�The�circulation�of�a�site�is�
very�important�because�it�ensures�
motorists�can�easily�get�to�parking�spaces,�
trash�can�be�picked�up�and�transit�users�
can�quickly�find�the�front�door.��
�
Consider�how�everyday�motorists�will�
travel�around�your�proposed�development.�
Starting�at�the�access�points,�does�the�
route�to�the�parking�area�make�sense?�A�
motorist�shouldn’t�be�confused�and�have�
to�stop�in�the�entrance�to�decide�where�to�
go�next.�Similarly,�think�about�how�drivers�
will�move�to�drop�off�or�drive�through�
locations.�Motorists�do�not�want�to�circle�a�
building�multiple�times�just�to�pick�up�a�
cup�of�coffee.�Next,�look�back�at�your�
earlier�analysis�of�the�entrances�and�exits.�
If�your�analyses�showed�stacking,�is�there�
sufficient�room�for�these�stacked�vehicles�
or�will�some�parked�vehicles�be�trapped�by�
those�waiting�to�exit�the�site?��
��
Now,�think�about�the�larger�vehicles�and�
how�they’ll�circulate�in�your�development.�
Some�of�the�larger�vehicles�to�consider�are�

vans,�buses,�delivery�trucks,�trash�trucks,�
passenger�cars�with�trailers,�tanker�trucks�
or�even�highway�semi�trucks.�As�you�
consider�each�of�these�types�of�vehicles�
and�potential�others,�the�primary�
questions�to�review�are:�

ü Where�will�they�park?�
ü Do�they�need�to�be�separated�from�

passenger�cars?�
ü Do�they�have�easy�access�to�the�

front�door�for�deliveries?�
ü What�route�is�available�to/from�the�

loading�docks?�
ü Are�turn�around�areas�provided�at�

the�loading�docks?�
ü Will�they�be�able�to�avoid�having�to�

back�up?�
�
Time�also�plays�an�important�part�in�
consideration�of�larger�vehicles�at�a�
proposed�development.�A�semi�truck�that�
delivers�late�at�night�or�early�in�the�
morning�will�not�have�to�compete�with�a�
packed�parking�lot.�Therefore,�it�may�be�
fine�that�its�path�or�parked�location�will�
overlap�some�passenger�car�parking�
spaces.��
�
While�you�consider�the�routes�and�
movements�of�passenger�and�other�
vehicles,�you�also�need�to�review�turning�

templates.�Turning�templates�show�various�
degrees�of�turns,�like�a�90�degree�right�
turn�or�180�degree�u�turn,�for�various�
types�of�vehicles.�Whether�you�examine�
the�templates�by�hand�or�through�a�
computer�based�program�like�AutoTurnTM,�
the�turning�templates�will�show�the�ability�
of�vehicles�to�move�around�your�site.�A�
well�planned�route�does�not�help�if�the�
vehicle�cannot�actually�make�the�turn�
around�the�corner.�Similarly,�you’ll�want�to�
make�sure�the�larger�vehicles�can�easily�
move�into�and�out�of�the�site.�The�turning�
templates�can�be�extremely�important�if�a�
parking�area�has�multiple�raised�islands�or�
other�objects�limiting�movements.��The�
architects�and/or�site�civil�engineers�
working�on�the�project�have�often�
prepared�turning�template�diagrams�and�
you�can�just�review�them�instead�of�
creating�them�yourself.�
�
Finally,�you�need�to�consider�the�non�
motorized�paths�and�routes.���Parking�
aisles�should�be�perpendicular�to�the�front�
door�of�big�box�retail�stores�like�TargetTM.��
This�allows�customers�to�park,�get�out�of�
their�cars�and�walk�along�the�edge�of�the�
drive�aisle�to�the�front�sidewalk�area�of�the�
store.��If�the�parking�lots�are�parallel�to�the�
front�door,�customers�have�to�cross�
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between�parked�cars�for�several�rows�to�
get�to�the�front�sidewalk.��This�is�painfully�
annoying�if�a�customer�is�pushing�a�cart.��It�
is�also�less�safe�because�customers�are�
more�visible�when�walking�down�the�edge�
of�the�drive�aisle�vs.�darting�between�the�
parked�cars.�
�
Direct�paths�are�preferred,�but�may�not�
always�be�possible.�For�instance,�a�
sidewalk�around�the�site�may�be�a�better�
option�than�a�striped�path�through�the�
parking�area.�It’s�also�important�for�you�to�
note�whether�the�presence�of�bicyclists�
and�pedestrians�is�marked�with�signs�or�
stripes.�Again,�depending�on�the�type�of�
development,�a�sign�warning�of�pedestrian�
crossings,�specific�bicycle�striping�or�other�
measures�may�be�preferred�to�alert�drivers�
of�their�presence.��
�

Conflicts��
Your�final�area�of�site�review�is�conflicts.�
Conflicts�are�those�areas�of�motorized�and�
non�motorized�crossings,�such�as�a�
pedestrian�crossing�or�an�internal�
intersection.��The�conflict�areas�are�
important�because�they�directly�reflect�on�
the�safety�of�the�site.�Your�first�job�in�
terms�of�conflicts�is�to�minimize�them.�A�
centralized�traffic�circle�in�front�of�the�

main�doors�may�be�pretty�to�look�at�from�
the�top�floor,�but�if�it�has�more�than�four�
roads�leading�to�it,�drivers�are�likely�to�get�
confused�and�frustrated.��
�
You�must�find�ways�to�streamline�traffic�
and�keep�the�different�types�of�traffic�
apart.�Some�items�to�consider:�

ü One�way�circulation�aisles�
ü Separate�bus/large�vehicle�and�

passenger�parking�areas�
ü Pedestrian�over�or�underpasses�
ü Separate�delivery�or�drop�off/pick�

up�path�
ü Separate�bicycle�access�
ü Reduction�or�increase�of�access�

points�–�consider�carefully�in�
thorough�agreement�with�your�
earlier�analyses�

ü Limitation�of�truck�access�to�one�
entrance�

�
While�the�goal�of�reducing�conflicts�is�
good,�it�will�not�always�be�possible�or�even�
advisable.�Reducing�the�striped�pedestrian�
crossings�may�technically�reduce�the�
conflicts,�but�pedestrians�are�still�going�to�
cross�directly�to�and�from�their�
destination.�In�that�case,�keeping�multiple�
crossing�areas�may�be�best.�Your�next�task�

is�to�manage�the�conflicts�and�make�them�
as�safe�as�possible.�
�
Safely�providing�for�conflicts�will�often�
return�you�to�your�earlier�tasks,�such�as�
making�certain�that�the�signing�and�
striping�is�consistent�with�guidelines.�You�
can�improve�safety�by�examining�the�
landscaping�or�object�placement�of�the�
area.�Do�motorized�and�non�motorized�
traffic�have�sufficient�sight�distance�to�see�
each�other?�Do�they�have�adequate�
lighting�to�see�at�night?��A�striped�crossing�
will�not�help�if�pedestrians�walk�into�the�
internal�roadway�from�behind�trees,�
especially�in�the�dark.�You�can�also�use�
landscaping�to�direct�pedestrians�to�proper�
crossings.�Clearly�establishing�right�of�way�
at�internal�intersections�is�also�important�
for�safety.��
�
You�need�to�give�specific�focus�to�drive�
through�lanes�and�gas�stations.��Draw�lines�
on�these�site�plans�with�all�the�different�
paths�vehicles�and�pedestrians�could�take�
around�the�drive�through�or�the�gas�
pumps.��See�if�reorganizing�these�features�
would�minimize�your�conflicts,�especially�
conflicts�that�would�occur�at�the�public�
street�driveways.���
�
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�
The�last�topic�to�cover�is�sight�distance.��
This�is�the�distance�vehicles�need�to�see�
obstructions�on�the�road�as�well�as�
oncoming�cars.��It’s�well�defined�in�most�
DOT�road�design�manuals�with�the�state’s�
local�standards.�
�
We�assume�the�site�designers�are�
confirming�that�minimum�sight�distances�
are�being�provided�at�each�of�the�site’s�
driveways�and�any�new�public�street�
intersections�that�are�being�built.��You�
should�discuss�this�with�the�site�designer�
to�confirm.��You�should�also�do�a�quick�
check�to�make�sure�it�looks�like�the�corners�
at�the�driveways�will�be�clear.��We�don’t�

typically�do�the�measurements�to�the�
nearest�foot�ourselves.��
�
This�chapter�on�site�review�is�not�meant�to�
be�the�final�word�on�the�topic,�or�even�to�
provide�examples�of�every�imaginable�
aspect.�No�guide�can�cover�all�the�possible�
scenarios�you�are�likely�to�encounter.�In�
fact,�as�you�review�sites�yourself,�you�are�
even�likely�to�find�contradictions�between�
areas�we’ve�listed.�No�site�will�be�perfect�
and�you’ll�likely�need�to�consider�trade�
offs�to�determine�the�proper�balance.�
Rather�than�trying�to�make�a�site�perfect,�
look�for�the�major�flaws�or�areas�that�can�
be�improved�through�slight�adjustments.��
�
Telling�a�developer�to�obtain�more�right�
of�way�to�allow�for�separate�bicycle�lanes�
and�pedestrian�walkways�on�every�parking�
aisle�is�not�going�to�improve�the�site�or�get�
you�another�project.�However,�pointing�
out�that�a�trash�truck�is�trapped�in�the�site�
after�entering,�and�demonstrating�how�an�
adjustment�of�some�parking�spaces�will�
actually�allow�an�easy�exit,�can�save�the�
developer�future�hassles�and�expenses�

while�putting�you�at�the�front�of�the�line�
for�the�next�project.��
�
A�great�way�to�learn�more�about�internal�
site�operations�is�to�keep�your�eyes�open�
and�actively�observe�the�places�you�go.�Pay�
attention�to�how�you�enter�and�move�
around�a�gas�station�from�pumps�to�car�
wash.�Look�more�carefully�at�the�parking�
area�of�your�favorite�restaurant.�Watch�
how�trucks�move�to�the�loading�docks�at�
the�hardware�stores.�Consider�your�path�
from�the�bike�racks�to�the�fitness�center.��
�
Even�more�important�than�the�places�you�
do�go,�think�about�places�you�avoid�going�
because�of�poor�parking�or�those�sites�
where�you�hate�driving.�We’ve�all�been�in�
parking�lots�that�are�just�uncomfortable.��
Why�are�they�bad�and�what�could�be�
improved?�By�answering�these�questions�
at�existing�sites,�you’ll�be�well�on�your�way�
to�helping�the�next�development�avoid�
those�problems.�
�
� �

While�Mike�worked�for�the�City�of�
Maple�Grove,�he�recommended�a�
whole�building�be�“mirrored”�over�at�
a�planned�donut/coffee�shop.��This�
allowed�the�cars�in�the�drive�though�
to�stack�in�the�parking�lot�instead�of�
stacking�out�the�driveway�onto�the�
public�street.�
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Checklist:��Site�Review�
Review�the�proposed�development�site�for�potential�issues:�

1. Three�primary�categories�–�requirements,�circulation,�and�conflicts�
2. Overall�circulation�patterns,�including�drive�throughs�
3. Truck�circulation�to�and�from�the�loading�docks�
4. Bicycle�paths�and�racks�
5. Parking�dimensions�and�layout�
6. Walking�paths�to�and�from�the�parking�area�and�transit�stops�
7. Pedestrian�crossing�locations�
8. Location�of�shopping�cart�corrals�
9. Signing�and�striping�based�on�the�MUTCD�
10.ADA�requirements�
11.Confirm�the�site�designers�have�calculated�that�minimum�sight�distance�requirements�have�been�met�at�all�proposed�

intersections.��Also�perform�a�cursory�review�of�the�corners�at�each�driveway�to�make�sure�signs�or�other�items�won’t�block�sight�
lines.�

�
Improving�the�safety�of�conflict�areas�(pedestrian�vehicle)�will�improve�the�safety�of�the�entire�site.�
�
�
� �
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Prepare�Documentation�
Think�of�all�of�the�tasks�you’ve�done�to�get�
to�this�point.�You’ve�visited�the�site�and�
reviewed�the�existing�conditions.�You’ve�
talked�to�the�governing�agency�and�
discussed�assumptions.�You’ve�collected�
data�and�prepared�forecasts.�You’ve�
analyzed�traffic�operations�and�found�any�
issues.�You’ve�developed�and�tested�
mitigation.�You’ve�reviewed�the�internal�
site�operations.�You’re�almost�to�the�end!�
Now,�you�just�need�to�tell�everyone�what�
you�did�and�how�you�did�it.�That’s�the�
point�of�documentation�and�the�goal�of�
this�chapter�–�to�explain�the�process�and�
show�your�solutions�for�identified�
problems.�
�
This�chapter�discusses�the�basic�parts�of�
the�documentation.�As�your�projects�get�
more�complex,�the�documentation�will�
also�obviously�be�more�in�depth.�The�basic�
framework,�however,�should�remain�the�
same�as�presented�here.���
�
Before�you�begin�writing,�consider�who�will�
be�reading�your�report.�In�general,�your�
report�will�likely�be�read�first�by�governing�
agency�engineers.�However,�it�will�make�its�
way�to�city�councils�or�county�boards�for�

review.��It�could�be�posted�on�websites�for�
viewing�by�anyone,�and�in�some�cases,�it�
will�be�reviewed�by�the�development’s�
opposition.�With�such�a�potentially�wide�
audience,�it�is�in�your�best�interest�to�keep�
things�clear�and�concise.�That�means�
avoiding�technical�jargon.�The�goal�is�to�
write�plainly�so�everyone�can�understand�
the�report.�Your�grandma�should�be�able�
to�comprehend�it.�
�
This�also�means�thinking�through�how�you�
present�your�information.�Long�paragraphs�
without�graphics�will�make�your�report�a�
tough�read.�If�the�mayor�isn’t�able�to�move�
quickly�through�your�report�and�extract�
the�key�points,�do�you�think�he’ll�be�able�to�
know�a�false�accusation�if�one�is�
presented?�
�
The�best�way�to�simplify�your�report�is�
through�the�use�of�figures,�tables�and�
bullets.�Figures�are�great�ways�to�present�a�
large�amount�of�key�information,�like�
volumes�or�mitigation.�Tables�can�present�
things�like�trip�generation�and�Levels�of�
Service.�Bullets�make�a�list�of�items�easier�
to�read.�If�you�find�yourself�struggling�with�
a�long�list�of�information,�think�about�how�
it�might�be�simplified�with�figures,�tables�
and�bullets.�

Introduction�
With�your�audience�in�mind,�you�can�now�
begin�writing.�The�first�section�is�simply�
your�introduction.�As�expected,�this�is�the�
section�where�you�describe�the�purpose�of�
your�work.�Introductions�do�not�have�a�set�
size�or�number�of�words.�Sometimes,�a�
simple�introduction�stating�that�the�local�
government�is�requiring�a�traffic�study�for�
this�development�is�enough.�At�other�
times,�you�may�need�to�go�into�the�history�
of�the�development�and�the�steps�you�took�
to�reach�this�point.�Things�you�shouldn’t�
include�in�the�introduction�are�discussion�
of�volumes,�analysis�or�results.�Those�come�
later.�Keep�this�introduction�section�
focused�on�the�development�and�the�
purpose�of�your�study.�
�

Existing�Conditions�
Just�like�it�sounds,�devote�this�section�to�
what�currently�exists�on�and�around�your�
site.�Start�with�the�site�location,�along�with�
the�roadways�and�intersections�in�your�
study.�For�roadways,�specify�the�number�of�
lanes,�posted�speed�limit,�jurisdiction�–�
such�as�the�county�road�number���and�daily�
traffic�volumes.�For�intersections,�identify�
the�approach�lanes,�traffic�control�and�
turning�movement�volumes.�While�text�is�
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needed�for�some�of�these�items,�you�
should�show�all�of�these�details�in�your�
first�figure�or�two.�It�would�also�be�
beneficial�for�you�to�show�the�study�
intersections�and�turning�movement�
volumes�you’ll�be�analyzing.�This�could�be�
done�in�the�same�figure�if�there’s�room;�
otherwise�make�this�your�second�figure.��
�
Although�not�a�requirement,�some�reports�
include�a�figure�that�shows�the�study�
intersection�geometry�and�traffic�control.�
Whether�this�figure�is�absolutely�needed�
depends�on�your�exact�project.�Small�
projects�can�easily�have�their�one�or�two�
study�intersections�described�in�text.�
Again,�keep�your�audience�in�mind�when�
you�decide�what�to�include�in�figures.�
�
Next,�go�through�the�other�information�
you’ve�gathered�for�the�project.�In�this�
section,�you�can�summarize�your�study�
area�observations�to�demonstrate�that�
you’ve�spent�time�watching�traffic�
operations�in�the�study�area.�You�could�
also�discuss�the�crash�history�in�your�study�
area�along�with�comparisons�to�similar�
types�of�intersections.�You�can�also�include�
warrant�analysis�and�capacity�analysis�of�
existing�conditions�and�volumes�here.��
�

Beyond�the�vehicle�centered�information,�
be�sure�to�discuss�the�transit,�pedestrian�
and�bicycle�facilities.�As�we�noted�earlier,�
while�most�analysis�is�still�vehicle�oriented,�
multi�modal�is�becoming�increasingly�
important.�
�
Remember�to�keep�things�simple�and�
concise.�Generally,�a�quick�explanation�
followed�by�a�summary�of�results�will�be�
sufficient.�You�can�point�readers�to�your�
Appendix�for�detailed�information,�like�
your�full�traffic�counts,�detailed�
observations�and�analysis�result�sheets.�
Your�primary�goal�is�to�describe�the�
current�conditions�and�demonstrate�you�
understand�your�study�area.�
�

Proposed�Conditions��
This�chapter�begins�to�get�into�the�heart�of�
your�analysis�and�the�purpose�of�the�
project.�Your�goal�in�this�section�is�to�
describe�your�development�and�show�what�
impact�it�will�have�on�traffic�operations�in�
the�surrounding�area.�Having�already�
described�the�location,�start�with�a�
description�of�the�development�land�use.�
Be�sure�to�detail�each�phase�if�the�project�
will�occur�over�multiple�years.�Once�you’ve�
laid�out�the�land�use,�you�can�move�into�
describing�the�trip�generation�and�

distribution.�Tables�and�figures�will�again�
simplify�your�work�and�help�your�reader.�
Trip�generation�naturally�lends�itself�to�a�
table.�Trip�distribution�could�be�a�table�or�
a�figure�depending�on�the�complexity�of�
the�distribution.�You’ll�also�need�a�figure�to�
display�the�final�traffic�volumes�on�the�
study�roadways�and�intersections�that�are�
attributable�to�the�development�only.��
�
Next,�focus�on�the�future�of�the�study�area�
without�the�development.�Describe�
impending�improvements�that�will�have�an�
impact�on�the�capacity�of�the�area.�Detail�
your�future�growth�without�the�
development.�Be�sure�to�include�all�the�
future�years�of�your�analysis.�You�should�
include�figures�here�with�the�future�No�
Build�scenario(s)�projected�volumes.��
�
You’ll�also�need�additional�figures�for�the�
proposed�development�traffic�and�the�
future�Build�scenario(s).�Be�sure�that�the�
sum�of�the�development�volumes�and�the�
No�Build�volumes�add�up�to�the�Build�
volumes�in�your�figures.�If�the�proposed�
development�has�critics,�and�unfortunately�
there�are�usually�some,�they�will�check�
your�math�and�use�any�errors�against�you.�
�
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Having�laid�out�the�proposed�development�
and�the�expected�volumes,�you�can�now�
begin�your�discussion�of�the�analysis.�This�
is�not�the�section�for�mitigation,�but�
merely�to�show�what�is�expected�to�
happen�when�your�development�is�built.�
Point�out�all�the�issues�you�identified�in�the�
study.�Remember�to�differentiate�clearly�
between�issues�that�are�expected�to�occur�
in�the�No�Build�scenario(s)�and�those�that�
are�expected�to�occur�with�the�
development.�Again,�depending�on�the�
complexity�of�the�project,�you�may�find�it�
useful�to�employ�a�map�to�show�
graphically�the�areas�of�expected�
problems.�
�

Mitigation�and�Improvements�
Once�you’ve�identified�the�issues,�you’ll�
describe�in�this�section�how�you�solved�or�
mitigated�them.�Similar�to�the�discussion�in�
the�mitigation�chapter,�this�part�of�your�
report�will�be�an�iterative�process.�Start�
with�the�scenario�that�first�presents�the�
issues�and�then�describe�the�
improvement(s).�In�the�next�part�you’ll�
show�the�results�of�the�subsequent�
analysis.�You�may�have�several�parts�within�
this�section�of�your�report�describing�
mitigation�needed�with�multiple�scenarios,�
depending�on�your�exact�project.�A�figure�

may�be�the�best�way�to�put�all�your�
mitigation�together,�showing�the�
improvement�and�noting�the�appropriate�
scenario�next�to�the�improvement.�A�
reader�can�more�easily�understand�this�
type�of�figure�and�the�city�council�
members�will�be�able�to�see�the�scope�of�
necessary�improvements.�
�
For�many�projects,�your�iterative�process�
may�have�also�yielded�mitigation�options�
considered,�but�not�used�for�various�
reasons���for�instance�they�simply�didn’t�
solve�the�issue�or�weren’t�feasible�with�the�
area�topography.�Don’t�be�shy�or�too�
proud�to�discuss�failed�mitigation.�You�
want�your�readers�to�know�you�considered�
multiple�options�before�deciding�on�the�
most�appropriate�one.�As�mentioned�
throughout�this�chapter,�keep�your�
descriptions�of�rejected�mitigation�short�
and�sweet.�Describe�the�mitigation,�the�
analysis�result,�and�the�reason�for�its�
rejection.�You�could�combine�this�
discussion�with�the�improvements�
suggested�or�keep�it�separate�in�another�
section�of�the�report.�
�

Site�Review�
Provide�a�separate�section�for�discussing�
the�internal�layout�of�the�site.�You�should�

offer�information�on�pedestrian�and�
bicycle�movements�and�amenities,�truck�
movements�and/or�parking�lot�layouts.�
Basically,�you�want�to�include�everything�
we�talked�about�in�Chapter�8.�Your�
discussion�should�present�both�the�good�
and�bad�aspects�of�the�site.�Don’t�just�
wallow�in�the�negative;�let�your�client�
know�he�did�some�things�correctly.�Then�
move�into�the�solutions�or�mitigation�to�
help�improve�the�conditions.�Be�sure�to�
include�reasoning�for�the�improvements,�
clarifying�why�they’ll�help.�Don’t�throw�out�
an�option�without�backing�it�up.�
�
Be�certain�to�include�at�least�one�figure�
that�shows�the�overall�site.�You�could�label�
the�deficiencies�on�the�figure.�A�second�
figure�could�also�be�included�that�diagrams�
the�recommended�improvements,�if�
improvements�are�needed.�
�
A�side�note�on�the�Site�Review:�since�a�
review�of�the�internal�site�isn’t�usually�
required�by�government�agencies,�some�
clients�will�prefer�to�receive�your�
comments�on�the�internal�site�in�a�
separate�confidential�letter.��There�could�
be�competing�interests�regarding�what�
you’re�recommending,�such�as�drainage�
issues�dictating�how�the�site�is�laid�out.��
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The�developer�may�want�to�discuss�these�
issues�within�the�design�team�versus�
hashing�them�out�in�the�publicly�available�
traffic�study.�
�

Final�Conclusions�and�
Recommendations�
In�your�last�section,�you’ll�quickly�
summarize�your�results�and�then�present�
your�final�recommendations.�Start�with�
information�on�your�analysis�results.�Bullet�
points�usually�work�great.�Allow�each�point�
to�present�a�summary�sentence�of�a�
scenario�or�a�particular�piece�of�your�
analysis.�Don’t�dwell�on�details;�readers�
can�return�to�the�report�if�they�want�more�
information.��
�
Then�move�on�to�the�recommendations.�
Again,�bullet�points�usually�work�very�well,�
presenting�one�very�clear�and�direct�
recommendation�at�a�time.�Include�both�
an�action�and�a�time�frame�without�
ambiguity.�For�instance,�write,�“Provide�a�
200�foot�long�westbound�right�turn�lane�at�
study�intersection�before�the�development�
opens.”�You�could�also�include�the�
expectation�of�the�mitigation�if�
implemented.�Using�the�previous�example,�
end�the�sentence�with,�“to�improve�to�an�

acceptable�overall�intersection�Level�of�
Service.”�
�
Sometimes,�you�may�better�organize�your�
recommendations�if�they�are�broken�into�
parts,�generally�by�scenario.�Start�with�
recommendations�for�the�existing�
conditions,�if�any�and�then�move�into�the�
No�Build�and�Build�scenarios.�Provide�a�
short�introduction�to�the�scenario�followed�
by�the�bullet�point�recommendations.���
�
Some�engineers�are�noncommittal�in�their�
recommendations.��They�prefer�to�provide�
the�analyses�and�then�force�the�
government�agencies�to�determine�the�
required�mitigation.��We�philosophically�
disagree�with�this�approach;�you�are�being�
hired�to�interpret�your�results�and�make�a�
clear�recommendation.�
�
Keep�in�mind�that�nothing�new�should�be�
presented�in�this�section.�You�should’ve�
covered�everything�in�earlier�parts�of�your�
report.�If�you�find�yourself�recommending�
something�you�didn’t�cover�earlier,�go�back�
to�a�prior�section�of�the�report�and�put�it�
in.�

Executive�Summary�
In�the�Executive�Summary�you�present�a�
complete�summary�of�the�report�and�its�

recommendations.�Even�though�it�will�be�
the�first�item�in�your�report,�we�present�it�
last�because�it’s�best�to�write�it�after�the�
rest�of�the�report�has�been�prepared.�The�
first�thing�for�you�to�decide�is�if�you�need�
one.�Generally,�short�reports�do�not�
require�an�Executive�Summary�since�the�
report�itself�is�brief.�Some�engineers�will�
base�the�need�on�the�number�of�pages�in�
the�rest�of�the�report�or�the�complexity�of�
the�project,�such�as�the�number�of�
scenarios.��
�
We�recommend�you�include�an�Executive�
Summary�in�each�of�your�reports�unless�it’s�
a�very�simple,�brief�memorandum.��You�are�
writing�about�a�potential�development�and�
your�report�could�generate�a�great�deal�of�
attention.�Because�most�people�are�busy�
and�unwilling�to�spend�more�time�than�
necessary�reviewing�a�document���the�local�
council�members�deciding�the�fate�of�the�
project�included���an�Executive�Summary�
gives�you�more�control�over�the�details�
that�are�focused�on.���
�
The�Executive�Summary�itself�should�be�
brief,�ideally�one�page,�although�your�
complex�projects�may�require�two�or�three�
pages.�It�should�summarize�everything�in�
the�report�in�clear�and�direct�sentences�
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without�jargon�or�technical�explanations.�
Your�report�provides�the�details;�this�
summarizes�what�you�did,�how�you�did�it,�
what�happened�and,�ultimately,�what�your�
final�recommendations�are.�Follow�the�
same�outline�of�your�report�and�be�sure�to�
highlight�your�recommendations�so�a�busy�
mayor�can�quickly�understand�what�you’re�
proposing.�
�
After�you�have�prepared�the�Executive�
Summary,�read�it�aloud�slowly�to�hear�
what�you�really�wrote.�Often,�this�process�
will�lead�you�to�rewrite�sentences�or�
paragraphs�to�be�more�direct�or�to�
eliminate�technical�wording.�This�section�
of�your�study�will�be�the�most�widely�read;�

you�want�readers�to�understand�the�basics�
without�any�confusion.�
�

Appendix�
Put�all�your�technical�information�and�
calculations�in�your�Appendix.�This�
includes�print�outs�from�the�computer�
analyses.�Anyone�who�reviews�the�
Appendix�should�be�able�to�recreate�your�
study�without�difficulty.�You�want�to�be�as�
transparent�as�possible,�because�this�can�
help�avoid�certain�uncomfortable�
questions�in�public�meetings.�Transparency�
will�also�allow�other�engineers�to�use�your�
work�as�the�foundation�for�future�studies.��
If�your�Appendix�has�several�pages,�divide�
them�into�sections,�such�as�by�analysis�

type�or�by�scenario,�for�ease�of�finding�
information.�
�

Outside�Review�
Be�sure�to�have�another�person�review�
your�whole�document.�A�second�set�of�
eyes�can�help�catch�typos�and�point�out�
areas�that�have�incomplete�thoughts.�A�
second�review�should�be�considered�
mandatory.�After�all,�documents�with�
errors�and�omissions�are�not�only�
unprofessional,�they�will�distract�from�your�
recommendations�and�provide�fuel�to�
critics�of�the�project.�
�
� �
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Checklist:��Prepare�Documentation�
Here�is�a�basic�outline�for�your�report:�

1. Executive�Summary�–�although�first�in�the�report,�this�is�usually�written�last�as�a�summary�of�the�information�and�final�
conclusions�in�the�report.��

2. Introduction�–�present�basic�description�of�your�project.�
3. Existing�Conditions�–�present�existing�data�and�analysis.�
4. Proposed�Conditions�–�present�the�traffic�forecasts�and�analysis�along�with�improvements�already�planned�by�government�

agencies.�
5. Mitigation�and�Improvements�–�if�needed,�present�the�proposed�mitigation�and�accompanying�analysis.�
6. Site�Review�–�discuss�the�site�analysis.�
7. Final�Conclusions�and�Recommendations�–�make�clear�recommendations�with�associated�time�frames.�
8. Appendix�–�include�traffic�counts�and�full�analyses,�at�a�minimum.�

�
Keep�in�mind�your�audience.�Most�reports�become�available�for�public�consumption,�so�keep�technical�language�to�a�minimum.�Prepare�
the�following�graphics�for�the�report,�they�tell�a�better�tale�than�tables�or�words:�

1. Location�Map�
2. Existing�Conditions�
3. Existing�Volumes��
4. Development�Volumes�
5. Future�No�Build�Volumes�
6. Future�Build�Volumes�
7. Mitigation�

�
Always�remember�to�have�a�second�set�of�eyes�review�your�report�before�submission.�
�
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Glossary�
85th�Percentile�Speed�–�The�85th�
percentile�speed�means�85%�of�the�
vehicles�will�be�travelling�at�or�below�this�
speed.��Speed�limits�are�typically�set�at�the�
85th�percentile�speed.���
95th�Percentile�Queue�–�The�queue�is�the�
length�of�the�single�file�line�of�vehicles�
stopped�at�an�intersection�in�one�lane.��
Sometimes�the�queue�waiting�to�turn�left�
will�extend�out�of�the�left�turn�lane�and�
into�the�through�lane.��The�vehicles�stuck�
at�the�back�of�the�single�file�line,�whether�
or�not�they�want�to�turn,�are�part�of�that�
queue.��The�95th�percentile�means�the�
length�of�the�queue�during�the�study�
period�will�be�shorter�than�this�length�95%�
of�the�time.��Typically�traffic�engineers�are�
talking�about�the�peak�hour�as�the�time�
frame.��Turn�lanes�are�generally�designed�
to�be�able�to�store�the�length�of�the�95th�
percentile�queue.��Infrastructure�is�not�
usually�designed�to�accommodate�the�
maximum�peak�event.�
AADT�–�Annual�Average�Daily�Traffic�
Volume�–�These�are�daily�traffic�volumes�
(the�24�hour�sum�of�traffic�going�in�both�
directions�on�a�roadway�segment)�that�
have�been�factored�to�represent�“normal”�
conditions.��The�daily�volumes�have�been�

multiplied�by�day�of�week�and�month�of�
year�factors�so�the�volume�represents�the�
average�day�of�the�whole�year.�
AASHTO�–�American�Association�of�State�
Highway�and�Transportation�Officials�–�
This�agency�prepares�documents�on�road�
design�and�operations,�which�are�the�basis�
for�many�of�the�roadway�design�standards�
throughout�the�United�States.�
Access�Management�–�Access�
management�is�the�practice�of�
government�agencies�limiting�the�amount�
of�intersections�(both�public�roadway�
crossings�and�private�driveways)�along�a�
roadway�corridor�based�on�the�function�of�
the�roadway�(see�functional�
classification).��Roadways�that�are�
intended�to�carry�more�vehicles�are�
planned�to�have�fewer�intersections,�
combined�with�even�spacing�between�the�
intersections.��This�has�been�proven�to�
increase�throughput�and�safety.��
Interestingly,�research�out�of�Iowa�State�
University�has�shown�that�access�
management�typically�doesn’t�have�
negative�economic�consequences�for�the�
businesses�along�corridors�utilizing�access�
management.�
Actuated�–�A�traffic�signal�with�detectors�
(inductive,�video,�or�microwave)�that�
detect�vehicles�at�the�intersection�so�the�

signal�timing�plan�can�be�adapted�to�
changing�traffic�conditions.�
ADA–�Americans�with�Disabilities�Act–�
Legislation�requiring�infrastructure�be�
designed�to�standards�that�accommodate�
the�disabled.�
ADT�–�Average�Daily�Traffic�Volume�–�ADT�
is�the�daily�traffic�volume�(24�hours�of�
data,�both�directions�combined)�collected�
on�Tuesdays,�Wednesdays�and/or�
Thursdays�of�non�holiday�weeks.��It’s�
typically�the�24�hour�average�of�48�to�72�
hours�of�data.���The�volumes�have�not�
been�adjusted�by�day�of�week�or�month�of�
year�factors�(see�AADT).�
All�Red�Time�–�A�time�during�a�traffic�
signal�timing�plan�where�all�approaches�
have�a�red�indication.��This�is�done�after�a�
movement�receives�its�amber�indication�in�
an�effort�to�provide�a�little�extra�time�to�
make�sure�no�vehicles�are�in�the�
intersection�before�the�signal�is�switched�
green�on�a�conflicting�approach.�
APA�–�American�Planning�Association�
Arterial�–�A�roadway�corridor�that�is�
designed�to�carry�traffic�across�
geographical�regions.��Arterials�are�part�of�
the�state/federal�transportation�system�
and�provide�interstate�service.�
AUAR�–�Alternative�Urban�Areawide�
Review�–�This�is�an�environmental�



� � �

�
�

www.SpackAcademy.com����� 74�

Traffic�Study�Manual�– Spack�&�Ficek�

document�unique�to�Minnesota�and�
similar�to�an�EAW�and�an�EIS.��The�
purpose�is�for�cities,�or�counties�in�areas�
that�aren’t�governed�by�cities,�to�be�able�
to�study�the�environmental�impact�of�
developing�a�large�area�of�land.��At�least�
two�development�scenarios�are�studied�to�
show�the�range�of�environmental�impacts�
that�would�be�associated�with�different�
development�intensity.��Usually,�one�
development�scenario�matches�the�
current�land�use�zoning�and�a�second�
scenario�is�a�more�intense�development�
scenario�proposed�by�a�developer.�Then�
appropriate�environmental�mitigation�and�
infrastructure�are�planned�for�the�
developing�area.��If�an�approved�AUAR�is�
in�place�for�a�study�area,�a�parcel�can�be�
developed�within�that�study�area�without�
doing�a�separate�environmental�study,�as�
long�as�the�parcel�is�being�developed�in�a�
manner�consistent�with�the�AUAR.��This�
allows�cities�to�plan�infrastructure�for�
large�areas�while�reducing�the�time�and�
cost�of�developing�individual�parcels.��An�
AUAR�is�valid�for�five�years.��If�the�study�
area�is�not�built�out�five�years�after�the�
AUAR�was�adopted,�the�AUAR�needs�to�be�
updated�to�remain�valid.��
Auxiliary�Lane�–�A�lane�that�is�not�a�
continuous�through�lane�on�a�roadway�

corridor.��An�example�would�be�a�separate�
lane�going�up�a�hill�for�trucks�to�use�so�
they�don’t�impede�passenger�vehicles.�
Bypass�Lane�–�A�type�of�auxiliary�lane�that�
goes�through�an�intersection�on�the�right�
side.��These�are�typically�used�on�two�lane�
roads,�most�often�at�tee�intersections,�so�
through�traffic�can�move�around�a�vehicle�
stopped�in�the�through�lane�waiting�to�
turn�left.��They�have�proven�to�be�less�safe�
than�providing�true�turn�lanes,�but�bypass�
lanes�are�cheaper�because�they�usually�
result�in�the�need�to�construct�less�
pavement.�
CBD�–�Central�Business�District�
Channelized�Right�Turn�–�A�right�turn�lane�
that�is�separated�from�the�through�lane�by�
a�triangular�(typically�concrete)�median�at�
the�intersection.��The�median�is�
triangularly�shaped�and�sometimes�called�
a�pork�chop�island�because�it�resembles�a�
pork�chop.��The�right�turning�traffic�
turning�onto�the�cross�street�sometimes�
has�its�own�lane�to�turn�into�so�the�
vehicles�don’t�have�to�merge,�but�more�
often,�there�isn’t�a�dedicated�lane�for�the�
right�turning��vehicles,�and�they�need�to�
yield�to�oncoming�traffic�before�
completing�their�turn�onto�the�cross�
street.��The�channelized�right�turn�islands�

provide�a�good�location�for�traffic�signal�
poles.�
CIP�–�Capital�Improvement�Plan�
Clear�Zone�–�The�area�along�a�road�that�is�
free�from�obstacles�and�steep�slopes.�
Clearance�Lost�Time�–�The�time�at�a�traffic�
signal�when�vehicles�aren’t�freely�flowing�
through�the�intersection�(time�of�
yellow/amber�phases�plus�red�phases).�
Collector�–�The�functional�classification�
for�a�road�that�is�meant�to�get�vehicles�in�
and�out�of�neighborhoods.��They�provide�
the�connections�between�the�local�road�
system�and�the�arterial�road�system.��They�
typically�have�daily�traffic�volumes�ranging�
between�1,000�and�10,000�vehicles�per�
day.�
Complete�Streets�–�Roads�that�are�
designed�to�provide�mobility�for�vehicles,�
pedestrians�and�bicyclists.��It’s�an�
integrated�approach�to�designing�
corridors�and�is�a�counter�movement�to�
designing�corridors�primarily�to�move�
vehicles.��Complete�streets�are�often�
transit�corridors�as�well.�
Control�Delay�–�The�amount�of�delay�a�
vehicle�experiences�at�an�intersection�
from�the�time�it�stops�to�the�time�it’s�back�
to�its�full�driving�speed.�
Coordinated�Cycle�–�A�common�cycle�
length�used�by�adjacent�traffic�signals�to�
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promote�progression�of�platooned�
vehicles�along�a�corridor�to�try�to�
minimize�overall�delay.�
CORSIM�–�A�microscopic�traffic�simulation�
model,�often�used�to�model�freeway�
operations.�
CR�–�Co�Rd���County�Road��
CSAH�–�County�State�Aid�Highway�
Delay�–�The�amount�of�time�it�takes�a�
motorist�to�get�through�a�road�segment�or�
intersection�minus�the�time�it�would�take�
if�he�could�drive�unimpeded�at�the�speed�
he�wanted�to�drive.��At�intersections,�it’s�
the�amount�of�time�a�vehicle�is�stopped�
(stop�delay),�along�with�the�amount�of�
time�spent�accelerating�and�decelerating.�
Dilemma�Zone�–�This�is�an�area�of�the�
roadway�where�a�driver�approaching�a�
yellow�traffic�signal�indication�may�
hesitate�and�be�unsure�of�what�he�should�
do.��Some�motorists�will�accelerate,�trying�
to�get�through�the�intersection,�while�
others�will�hit�the�brakes�to�come�to�a�
stop�before�entering�the�intersection.��
Traffic�signal�detectors�are�typically�
located�in�this�area�of�the�roadway�so�the�
green�indication�can�be�extended�from�a�
fraction�to�a�couple�of�seconds���
depending�on�the�road’s�speed�limit���to�
allow�motorists�to�get�closer�to�the�signal�
before�it�turns�yellow.�

DOT�–�Department�of�Transportation�
EAW�–�Environmental�Assessment�
Worksheet�
EIS�–�Environmental�Impact�Statement�
EVP�–�Emergency�Vehicle�Preemption�
FHWA�–�Federal�Highway�Administration�
Functional�Classification�–�A�hierarchy�
system�that�categorizes�roadways�as�being�
local,�collectors�or�arterials.��Local�roads�
provide�high�levels�of�access�to�private�
property�and�have�low�levels�of�
throughput.��Arterials�have�high�
throughput�and�low�levels�of�access�to�
private�property.��Collectors�try�to�balance�
the�competing�functions.�
Flashing�Don’t�Walk�–�The�indication�at�a�
traffic�signal�that�notifies�pedestrians�they�
need�to�finish�crossing�the�street�and�to�
let�pedestrians�know�they�shouldn’t�begin�
crossing�the�street.��The�time�of�flashing�
don’t�walk�is�typically�the�amount�of�time�
to�cross�from�one�curb�to�the�opposite�
curb�walking�at�3.5�feet�per�second.�
FYA�–�Flashing�Yellow�Arrow�is�a�signal�
head�configuration�to�allow�
protected/permitted�left�turn�phasing.�
Gap�Acceptance�–�The�amount�of�time�
between�vehicles�that�a�motorist�on�the�
cross�street�will�perceive�and�then�accept�
to�turn�onto�or�cross�the�major�street.�
GIS�–�Geographic�Information�Systems�

HCM�–�Highway�Capacity�Manual�(by�
Transportation�Research�Board)�
HCS�–�Highway�Capacity�Software�
Heavy�Vehicles�–�Vehicles�larger�than�a�
passenger�vehicle�pick�up�truck.���
ICE�Report�–�Intersection�Control�
Evaluation�Report�
ICU�–�Intersection�Capacity�Utilization�
Intersection�Delay�–�The�average�amount�
of�time�in�seconds�all�vehicles�experience�
going�through�an�intersection�during�the�
peak�hour.�
ITE�–�Institute�of�Transportation�Engineers�
Lead/Lag�Phasing�–�Allowing�protected�
left�turn�phasing�to�come�on�with�a�
through�movement�green�indication.�
LOS�–�Level�of�Service�(as�defined�in�HCM)�
Maximum�Queue�–�The�maximum�
distance�vehicles�will�stack�up�on�an�
approach�in�the�peak�hour,�generally�
measured�in�feet.�
Measures�of�Effectiveness�–�Performance�
measures�that�define�how�well�traffic�is�
moving�along�a�corridor�or�at�an�
intersection.��The�common�MOEs�are�
travel�time,�speed,�delay,�queue,�stops,�
density�and�travel�time�variance.�
Micro�simulation�–�A�stochastic�modeling�
method�that�assigns�behaviors�to�vehicles,�
mathematically�assigns�vehicles�to�a�
roadway�network�based�on�random�
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numbers�and�then�tracks�each�vehicle’s�
Measures�of�Effectiveness�as�it�travels�
through�the�network.��The�major�
advantage�of�the�micro�simulation�is�
tracking�the�effect�queuing�has�
throughout�the�network.�
Minor�Arterial�–�A�roadway�classification�
for�corridors�that�are�intended�to�provide�
high�levels�of�throughput�mobility�while�
minimizing�private�property�access.��
Minor�Arterials�are�typically�county�roads�
that�go�through�multiple�cities�and�
connect�to�the�freeway�system.�
Modern�Roundabout�–�A�traffic�control�
device�that�is�designed�so�all�vehicles�flow�
at�15�to�20�mph�through�the�intersection�
and�are�governed�by�yield�control�at�
entry.���
MSAS�–�Municipal�State�Aid�System�
MUTCD�–�Manual�of�Uniform�Traffic�
Control�Devices�
NCHRP�–�National�Cooperative�Highway�
Research�Program��
NHTSA�–�National�Highway�Traffic�Safety�
Administration�
NTOR�–�No�Turn�On�Red�
O/D�–�Origin/Destination�
OSHA�–�Occupational�Safety�and�Health�
Administration�
PE�–�Professional�Engineer�(licensed�by�
state)�

Peak�Hour�–�The�sixty�consecutive�
minutes�with�the�highest�amount�of�
vehicles�going�through�an�intersection�or�
along�a�road�corridor.��Traffic�volume�data�
is�typically�collected�in�fifteen�minute�
intervals���the�p.m.�peak�hour�may�occur�
from�4:15�to�5:15�p.m.��The�peak�hour�
does�not�have�to�begin�at�an�even�hour.�
Percent�Heavy�Vehicles�–�see�Heavy�
Vehicles�
PHF�–�Peak�Hour�Factor��
Pork�Chop�Island�–�Jargon�for�Channelized�
Right�Turn�
Pre�timed�–�A�signal�cycle�that�is�
programmed�based�on�a�clock.��It�works�in�
a�fixed�pattern�and�does�not�account�for�
traffic�patterns.�
Protected�Turn�Phasing�–�When�a�right�or�
left�turn�has�an�indication�with�
red/yellow/green�arrows�and�motorists�
can�only�turn�on�a�green�arrow.�
Protected/Permitted�Turn�Phasing�–�An�
indication�where�a�motorist�can�turn�on�a�
green�arrow,�green�ball�or�flashing�yellow�
arrow.��This�is�a�flexible�scheme�that�
allows�for�protected�phasing�during�
certain�conditions�or�times�of�day,�but�
allows�motorists�to�turn�on�a�green�ball�or�
flashing�yellow�arrow�when�they�have�a�
gap�in�traffic.�

PTOE�–�Professional�Traffic�Operation�
Engineer�
PTP�–�Professional�Transportation�Planner�
Queue�–�Length�of�line�of�cars�waiting�at�
an�intersection���
Retroreflectivity�–�A�measurement�that�
defines�how�much�light�from�a�vehicles�
headlight�is�reflected�back�to�a�motorist�
from�a�pavement�marking�or�sign.�
RGU�–�Responsible�Government�Unit�
Right�of�way�–�The�right�of�a�vehicle�or�
pedestrian�to�proceed.�
Right�of�way�–�Property�owned�by�a�
government�agency�along�a�roadway�
corridor.�
RTOR�–�Right�Turn�on�Red�
Saturated�Flow�Rate�–�The�amount�of�
traffic,�in�ideal�conditions�that�can�go�
through�a�particular�lane�–�measured�in�
passenger�cars�per�lane�per�hour.�
Shared�Lanes�–�A�lane�where�a�motorist�
could�make�more�than�one�movement�at�
an�intersection;�for�instance�a�shared�
right/through�lane�means�the�motorist�
has�the�option�of�either�going�straight�or�
turning�right�out�of�the�lane�as�opposed�to�
a�dedicated�lane�where�he�can�only�make�
one�maneuver�through�the�intersection.�
Sight�Distance�–�How�far�a�motorist�can�
see�other�vehicles�or�objects.�
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SimTraffic�–�Microscopic�modeling�
software�from�Trafficware.�
SJR�–�Signal�Justification�Report�
Split�–�A�signal�timing�term�identifying�the�
percentage�of�the�cycle�a�movement�or�
phase�gets.�
SPUI�–�Single�Point�Urban�Interchange�
Synchro�–�A�capacity�analysis�and�signal�
optimization�program�available�from�
Trafficware.�
TEAPAC�–�A�traffic�forecasting,�capacity�
analysis,�optimization�software�package�
available�from�Strong�Concepts.�
TH�–�Trunk�Highway�
TIA�–�Traffic�Impact�Analysis�–�Another�
acronym�for�traffic�study.�
T�intersection�–�tee�intersection�–�An�
intersection�with�three�approaches,�or�
legs,�entering�it.�
TIS�–�Traffic�Impact�Study�–�Another�
acronym�for�a�traffic�study.�
TMC�–�Turning�Movement�Count�–�A�type�
of�traffic�count�where�vehicles�turning�
left,�going�straight�or�turning�right�from�
each�intersection�approach�are�counted�
separately�and�tabulated�per�time�
interval,�usually�collected�in�one�minute,�
five�minute�or�fifteen�minute�intervals.�
TOD�–�Time�of�Day�
TOD�–�Transit�Oriented�Development�

Traffic�Calming�–�Methods�installed�along�
roadways�with�the�intent�of�slowing�the�
travel�speeds�or�diverting�traffic�to�other�
roads.�
Traffic�Control�–�In�this�setting,�the�means�
by�which�right�of�way�is�given�to�a�car,�
bike�or�person�at�an�intersection;�for�
example�a�yield�sign,�stop�sign,�traffic�
signal,�or�roundabout.�
Traffix�–�A�forecasting�and�capacity�
analysis�software�from�PTV�America�that�
was�the�precursor�to�Vistro.�
Transportation�Plan�–�A�document�
developed�by�a�government�agency�to�
take�inventory�of�their�transportation�
network,�identify�concerns�or�issues�and�
lay�out�the�path�for�improvement�of�the�
system.�In�Minnesota,�these�plans�are�
typically�completed�every�ten�years.�
Travel�Demand�Management�(TDM)�–�
Measures�implemented�by�government�
agencies�and/or�employers�to�encourage�
employees�to�not�drive�to�work�by�
themselves�during�rush�hour.��Typical�
measures�include�subsidized�transit�
passes,�carpooling�incentives,�
telecommuting,�providing�showers�and�
lockers�for�bicyclists,�etc.�
Trip�Generation�–�How�much�vehicle�
traffic�will�be�generated�by�a�land�use�per�
a�specified�time�period.���

TWLTL�–�Two�Way�Left�Turn�Lane,�
sometimes�CTWLTL�(Center�Two�Way�Left�
Turn�Lane)�
ULI�–�Urban�Land�Institute��
Unsignalized���An�intersection�that�isn’t�
controlled�with�a�roundabout�or�traffic�
signal.��Typically�it’s�controlled�with�side�
street�stop�signs�or�no�traffic�control.�
US/DOT�–�United�States�Department�of�
Transportation�
UTDF�–�Universal�Traffic�Data�Format�
v/c�–�Volume�to�Capacity�ratio�
Vissim�–�A�micro�simulation�software�
package�from�PTV�America.�
Vistro�–�A�software�package�from�PTV�
America�meant�for�assisting�with�traffic�
impact�analyses.��Features�include�traffic�
forecasting,�capacity�analyses,�signal�
optimization�and�exporting�of�report�
quality�tables/figures.��It�also�exports�to�
Synchro�and�Vissim.�
VMT�–�Vehicle�Miles�Traveled�
Walk�–�The�white�walking�person�
indication�at�a�signal�that�lets�people�
know�they�can�cross�the�intersection.��This�
is�usually�on�for�seven�seconds�and�then�
the�phase�switches�to�flashing�don’t�walk.�
Warrants�–�Criteria�based�on�volumes�and�
other�Measures�of�Effectiveness�for�
determining�when�all�way�stop�signs,�
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roundabouts�or�signals�should�be�
installed.�
Yellow�Time�–�The�clearance�time�in�a�
traffic�signal�timing�plan�given�for�a�
vehicle�in�the�signal’s�dilemma�zone�to�get�
through�the�intersection.��The�yellow�time�
is�based�on�the�speed�limit�–�the�higher�
the�speed,�the�longer�the�yellow�time.�
�
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APPENDIX�–�Using�ITE’s�
Trip�Generation�Manual��

The�figure�at�the�end�of�this�section�shows�
a�snapshot�of�one�page�from�ITE’s�Trip�
Generation�Manual.��Scan�the�page�from�
top�to�bottom.��First,�you’ll�see�that�the�
type�of�use�is�given�with�a�land�use�code�
number�ITE�has�assigned�to�that�specific�
land�use.��Then�there’s�the�independent�
variable�of�1000�Square�Feet�Gross�
Leasable�Area,�basically�how�large�the�
land�use�is.��There�can�be�multiple�
dependent�variables,�with�a�datasheet�for�
each,�for�the�same�land�use,�each�
describing�how�big�or�small�a�site�is�in�
different�ways.��Such�examples�include�
1000�Square�Feet�of�Area�or�the�Number�
of�Dwelling�Units�in�an�apartment�
building,�1000�Square�Feet�of�Area�or�the�
Number�of�Employees�at�an�Office�
building�or�1000�Square�Feet�of�Area�or�
Number�of�Students�at�a�high�school.���

One�of�the�more�confusing�independent�
variables�in�the�report�is�Vehicle�Fueling�
Positions�(VFPs)�at�a�gas�station.��This�
simply�means�how�many�cars�can�get�gas�
at�the�station�at�the�same�time,�which�is�
usually�twice�the�number�of�gas�pumps.��

We’ve�seen�more�than�one�study�that�
used�the�number�of�gas�pumps�instead�of�
VFPs,�which�is�a�mistake�because�it’s�
predicting�only�half�the�trip�generation.�

Another�important�distinction�is�Gross�
Leasable�Area�versus�Gross�Floor�Area.��
The�Gross�Floor�Area�is�relatively�basic.��It�
is�the�amount�of�square�footage�in�the�
building.��Gross�Leasable�Area�relates�to�
retail�stores�and�is�a�little�trickier.��It�
subtracts�out�common�areas�such�as�
bathrooms,�hallways,�lobbies,�and�
doorways.��When�in�doubt,�use�the�Gross�
Floor�Area�as�opposed�to�the�Gross�
Leasable�Area�because�that’s�the�most�
conservative�approach.���In�most�
applications,�Gross�Leasable�Area�is�
approximately�80%�of�Gross�Floor�Area,�
but�there’s�truly�no�standard�deduction�
you�can�take.��You�must�work�with�the�
project’s�architect�to�get�an�estimate.�

After�the�“Average�Vehicle�Trip�Ends�vs.:”�
line�is�the�time�frame�for�that�data�page.��
Timeframes�can�be�a�weekday,�Saturday�
or�Sunday���each�of�which�give�daily�trip�
generation�rates�for�those�specific�days.��
There�are�also�data�sheets�provided�for�
different�peak�hours.��One�area�of�
confusion�is�the�data�sheet�for�the�“p.m.�

peak�hour�of�generator”�versus�“the�peak�
hour�of�adjacent�street�traffic,�one�hour�
between�four�and�six�p.m.”��The�best�way�
to�think�about�this�is�to�consider�a�high�
school.��It�has�heavy�p.m.�peak�hour�of�
generator�traffic�at�2�or�3�p.m.�when�
school�dismisses,�but�then�has�much�
lighter�traffic�generation�during�the�
evening�rush�hour,�which�is�covered�by�
the�peak�hour�of�adjacent�street�traffic,�
one�hour�between�four�and�six�p.m.�data�
sheet.��For�office�and�housing�land�uses,�
there�is�no�separate�peak�hour�of�adjacent�
street�traffic,�one�hour�between�four�and�
six�p.m.�data�sheets,�because�the�p.m.�
peak�hour�of�generator�is�the�same�as�one�
hour�between�four�and�six�p.m..��This�logic�
also�applies�to�the�a.m.�period.�

After�the�day/time�listing�are�the�statistics�
for�the�study.��The�ones�you’ll�need�for�
your�traffic�study�are�the�directional�
distribution�and�the�average�rate.��If�the�
average�rate�is�five�trips�per�employee�
and�you’re�development�will�have�twenty�
employees,�the�trip�generation�equals�100�
trips�for�that�time�period�(5x20).��If�the�
directional�distribution�is�90%�entering,�
10%�exiting;�you’ll�have�ninety�cars�come�
into�your�development,�and�ten�cars�leave�
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your�development�during�that�time�
period.���

The�bottom�two�thirds�of�the�page�gives�
the�data�plot�showing�each�of�the�data�
points�from�the�studies,�along�with�a�
fitted�curve�equation/r�squared�value.��
The�majority,�in�fact�almost�all,�of�the�
traffic�studies�we’ve�produced�and�
reviewed�used�the�average�trip�generation�
rate�instead�of�the�supplied�regression�
equations�to�calculate�trip�generation�for�
developments.��The�hurdle�for�using�the�
regression�equation�is�quite�high�based�on�
the�Institute�of�Transportation�
Engineers’�Trip�Generation�Handbook,�
2nd�Edition.��The�handbook�recommends�
using�the�regression�equation�only�when�
the�data�sample�has�at�least�twenty�data�
points�AND�an�R2�value�of�0.75�or�
higher.�The�only�two�land�uses�that�
currently�meet�this�threshold�even�to�
consider�using�the�regression�equation�are�
General�Office�Building�and�Shopping�
Center.�

Caveat�to�allow�for�the�engineer’s�
judgment:�we’re�supposed�to�examine�the�
data�plot,�find�the�cluster�of�
developments�that�are�sized�similarly�to�
our�study�development�and�consider�

using�the�average�rate�or�
regression�fitted�line�data�
that�best�matches�the�
cluster�of�trip�generation�
values.��A�further�caveat�
to�all�of�this:��if�the�
proposed�development�
size�lies�on�the�extreme�
high�or�low�end�of�the�
data�plot,�performing�an�
independent�trip�
generation�study�of�
similarly�sized/local�
developments�to�
determine�local�trip�
generation�characteristics�
should�be�considered.�

�


