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P
roject: E

valuate project scenarios 
that could result in corridor 
alternatives. 

O
ver the past decade, the northern area of the 

C
ity of B

end has undergone considerable 
business grow

th and change.  T
he area know

n 
locally as the "C

ooley T
riangle" has been the 

location of choice for m
any retail 

organizations m
oving into this C

entral 
O

regon com
m

unity.  W
ith grow

th com
es 

traffic and associated congestion and this area 
is a source of current congestion issues.  T

he 
location m

akes it extrem
ely attractive for 

future retail developm
ent, w

hich w
ill result in 

greater congestion in the future.  T
raffic 

analysis of this area is im
portant for planning 

how
 the area develops, grow

s, and flow
s.

#1) E
xisting Intersection Scenario: Intersection scenario is the existing 

roadw
ay system

.  T
his is the "no build" condition and the base case against 

w
hich the "build" scenarios are com

pared.
#2) Intersection Scenario: Interchange scenario replaced the existing C

ooley 
R

oad signalized intersection w
ith a full interchange and rem

oved all other signal 
and access points to U

S
 97.  T

his is an A
ccess M

anagem
ent Scenario.

#3) A
lt-A

 (B
ypass) Scenario: B

ypass scenario m
ade no changes to the existing 

alignm
ent, but added a "new

" bypass alignm
ent to the east of the analysis area.

T
his analysis does not address dow

nstream
 im

pacts.  F
or exam

ple, th
e B

end P
arkw

ay (U
S 97) segm

ent south of the project area (sou
th of 

E
m

pire A
venue) is expected to be at capacity in the future.  F

ixing a bottlen
eck at on

e location does not gu
arantee against creating a 

problem
 at other location(s) and additional regional an

alysis is required to determ
ine additional dow

n
stream

 im
pacts.
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US 97 Bypass

T
his w

as a test project to see how
 H

E
R

S-ST 
could be used at the Traffic A

nalysis L
evel 

for P
roject D

evelopm
ent.

N
ote that for the A

lt-A
 Scenario, tw

o alignm
ents, the existing U

S 97 alignm
ent w

ith intersections 
and the U

S97 B
ypass, w

ere evaluated separately w
ithin H

E
R

S-ST
 and the results w

ere com
bined.

Total U
ser C

osts
Interchange Scenario

Total U
ser C

osts
A

LT-A
 Scenario

T
hese are future perform

ance m
easure forecasts 

depicting system
 condition at the end of the 20-year 

analysis period, and represent a reasonable expectation 
of the long-range im

pacts for each scenario.  T
he 

purpose of this analysis is to com
pare relative change 

betw
een perform

ance m
easures.

T
o sim

plify the analysis, each scenario dataset w
as run 

independently.  T
he analysis assum

ed that the scenario 
already exists.  T

he post-processing com
pared 

perform
ance and cost m

easures for the tw
o build 

scenarios against the no-build scenario to evaluate the 
potential benefits associated w

ith each scenario.  
K

eeping the tim
efram

e identical for all three scenarios 
reduced the need to discount the im

provem
ent benefits 

back to different im
plantation tim

e periods, and 
facilitated the post-process analysis of the results.

  

              T
he A

LT-A
 S

cenario has tw
o average speed

              flow
 curves that reflect the dual alignm

ents 
w

ithin the scenario.  T
he additional of the high speed, 

access controlled bypass alignm
ent attracts a large 

num
ber of trips to shift onto the bypass alignm

ent, 
resulting in a slight increase in speed on the existing 
intersection alignm

ent.  T
he "shifted" trips are considered "pass through" trips 

because they begin and end outside the study area.

H
E

R
S-S

T
 defines the benefit-cost R

atio (B
C

R
) of a highw

ay 
im

provem
ent as the discounted sum

 of the present value 
benefits for the user, agency, and environm

ent divided by the 
im

plem
entation costs of the im

provem
ent.  F

or B
C

R
 analysis, 

H
E

R
S-S

T
 recognizes four broad classes of costs:

 - U
ser costs are the costs incurred by the highw

ay user and 
include T

ravel T
im

e C
osts, O

perating C
osts, and S

afety C
osts.

 - A
gency C

osts are roadw
ay m

aintenance costs borne by the 
adm

inistrative agency responsible for the highw
ay section.

 - E
xternal C

osts (em
issions costs) are the social costs passed 

to the non-users of the highw
ay system

.
 - C

apital Im
provem

ent C
osts are the estim

ated construction 
costs of the im

provem
ent.

B
enefit-C

ost R
atio

A
verage D

elay

T
here are three kinds of delays estim

ated in 
H

E
R

S
-ST

:
 - Z

ero-V
olum

e D
elay is the delay associated 

w
ith traffic control devices.  T

his is the 
expected delay that a single vehicle w

ould 
encounter even if it w

ere the only vehicle on 
the road.  Z

ero-volum
e delay only exists for 

sections controlled w
ith stop signs or traffic 

signals and is not calculated for uncontrolled 
sections
 - Incident D

elay is the delay associated w
ith 

crashes.  H
E

R
S

-S
T

 estim
ates delay due to 

crashes through a secondary (or inferred) 
process w

here the H
E

R
S

-S
T

 m
odel 

estim
ates the delay cost of crashes and then 

back-calculates the delay estim
ates due to 

crash incidents from
 the cost calculations.

 - O
ther C

ongestion (or R
ecurring) D

elay is 
the average delay due to non-incident 
congestion.

T
he benefits for each variable are defined as a reduction in costs as a 

result of the im
plem

entation of an im
provem

ent.  S
om

e 
im

provem
ents m

ight show
 a savings in one variable, such as travel 

tim
e, w

hile show
ing an increased cost (disbenefit) in another 

variable, such as increased fuel consum
ption.  A

 reduction in the 
sum

m
ation of all three costs is defined as the total benefit for the 

selected im
provem

ent.

T
he v/c on the segm

ents north of R
obal R

oad is 
half the value for the segm

ents located south of 
R

obal R
oad.  T

his is probably due to the traffic 
flow

 from
 the southern area accessing retail 

developm
ent in the "C

ooley T
riangle".

T
he analysis reflects the average delay for each 

segm
ent and assum

es default stop/start delay 
associated w

ith a signalized intersection.  A
lthough 

the H
E

R
S

-S
T

 calculations assum
e som

e signalized 
delay, the m

odel does not specifically evaluate 
signal delay and averages the effects of the delay 
across the entire analysis segm

ent.  A
 form

al signal 
delay analysis requires a m

ore detailed analysis 
approach. 

 
T

he Total U
ser C

osts reflect the travel tim
e, 

operation and safety costs to the user on the 
system

 by scenario.  T
he T

otal U
ser C

osts for the 
E

xisting Intersection Scenario is the datum
.  

A
ll costs below

 the datum
 are considered 

benefits, w
hile all costs above the datum

 are 
disbenefits.

                                                       T
he average segm

ent speed, delay, and volum
e-

                                                       to-capacity ratio analyses show
ed that both

 "build" scenarios, as com
pared w

ith the "no build", increased the average speed by 
about 50 percent, decreased the average delay by over 80 percent (varies by 
scenario), and im

proved the V
C

R
 by up to 50 percent in the analysis area.  B

oth 
"build" scenarios show

ed significant im
provem

ents for these perform
ance m

easures, 
and the Total U

ser C
osts decreases by as m

uch as 45 percent, com
pared w

ith the "no 
build" scenario.


