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DRAFT TECHNICAL MEMORANDUM  
Bend Arterial and Collector Safety Project Program Development 

Diagnosis and Project Ranking 

 

Date:  September 24, 2012  Project #: 11645.0

To:  Robin Lewis, PE, City of Bend

From:  Casey Bergh, PE and Brian Ray, PE

 

The City of Bend and Kittelson & Associates, Inc. (KAI) are developing and implementing a data‐driven 

transportation safety management program. The framework for the program was documented by KAI 

in our July 9, 2012 memorandum (draft prepared in June 2012) and is generally illustrated in Figure 1. 

The  Diagnosis  and  Project  Ranking  components  are  described  in  this  memorandum.  Diagnosis 

involves  identifying  factors  potentially  contributing  crashes  at  each  site  identified  in  the Network 

Screening phase  and  selecting  countermeasures  to  reduce  those  crashes.  The effectiveness of  the 

countermeasures is used to rank projects for implementation.  

Figure 1 City of Bend Arterial and Collector Safety Program Framework
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OVERVIEW 

KAI and the City of Bend established a process for conducting diagnosis and summarizing the findings 

to allow projects (including one or more countermeasures) to be ranked for implementation. The key 

elements recommended to be conducted at each site as part of Diagnosis are described  in detail  in 

Chapters 5 and 6 of the Highway Safety Manual (HSM) and generally include the following: 

1) Office review of data and background information, 

2) Field review, 

3) Identify contributing factors, and 

4) Identify countermeasures. 

The four general steps of diagnosis precede Project Ranking that generally includes the following: 

1) Quantify the benefit of each countermeasure identified through Diagnosis, 

2) Group countermeasures into projects and estimate the cost of each project, 

3) Calculate a benefit‐cost ratio for a 20‐year design life, and 

4) Rank projects based on benefit‐cost ratios. 

The resources and data used to conduct each step are described in further detail below.  

KAI  and  the  City  diagnosed  5  of  20  sites  identified  through  Network  Screening.  The  sites  were 

selected  to represent sites  from different  focus areas  (e.g.,  fatal and  injury, bicycle and pedestrian, 

etc.) and with various cross‐section and traffic control. The diagnosis and project benefit‐cost ratios 

for the five projects are summarized in Attachment A. The City of Bend independently diagnosed the 

remaining sites and has compiled the project benefit‐cost ratios for all sites. 

SUMMARY OF DIAGNOSIS AND PROJECT RANKING AT SELECTED SITES 

The following provides more details regarding the steps taken to diagnose, select countermeasures, 

and establish a measure for ranking projects. The process was applied to five sites by KAI as a means 

to refine the process and to provide examples for the City as they apply it to additional sites in 2012 

and future years. 

1) Office Review of Data and Background Information 

Detailed  crash  summaries  based  on Oregon Department  of  Transportation  crash  reports  from 

January 2006  through December 2010  (same data used  in  the network  screening phase) were 

used  to  develop  crash  diagrams  for  each  site.  The  crash  diagrams  showed  direction  of  travel, 

crash type, and other details on a single map and were helpful for understanding and identifying 

crash patterns. Additional data, including traffic volumes, signal timing data, and some local police 

crash reports were reviewed, where appropriate, to  learn more about why these trends may be 

occurring. An example crash diagram for the Greenwood Avenue/Hill Street intersection is shown 
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5) Quantify the benefit of each countermeasure  

When available, CMFs in Part D of the HSM or those with a star rating of three or more in FHWA’s 

CMF  Clearinghouse  (www.cmfclearinghouse.org)  were  applied  to  estimate  the  benefit  of  a 

countermeasure.  Some  countermeasures  do  not  have  reliable  CMFs  and  others  have  no 

quantifiable measure of effectiveness because they are a relatively new countermeasure or have 

not  been  applied  widely  and  studied.  Some  treatments  do  not  have  CMFs,  but  there  are 

documented  trends  indicating an  increase or decrease  is expected.  If a  trend was documented, 

engineering judgement was applied to estimate a conservative CMF in some cases. If a treatment 

did not have a quantifiable estimate of effectiveness or documented trend, engineering judgment 

was  applied  to  identify  a  CMF  based  on  the  documented  effectiveness  of  similar  proven 

countermeasures.  In many  cases,  there  are  no  similar  treatments  with  reliable  CMFs  so  the 

treatment benefit was not included in the project benefit‐cost ratios. 

6) Estimate the cost of each countermeasure 

Cost estimates were developed by the City of Bend based on standard unit costs of materials and 

are provided for the five sample sites in Appendix C. 

7) Identify one or more effective countermeasures and combine into a project 

Countermeasures  that  were  found  to  have  a  reliable  CMF  indicating  a  reduction  in  crash 

frequency or severity were combined  into groups as “projects.” At some sites multiple projects 

were identified that range in cost or that made sense to provide as phases.  

8) Calculate a cost‐benefit ratio for a 20‐year design life 

ODOT’s cost‐benefit spreadsheet computed the estimated cost‐benefit ratio of each project. This 

spreadsheet  estimates  benefits  in  terms  of  crash  reduction  based  on  CMFs.  The  CMFs  were 

applied only to crash types expected to be impacted by each countermeasure.  

The  spreadsheet  provides  a  method  for  estimating  the  economic  benefit  based  on  the 

Comprehensive  Economic  Costs  associated  with  the  number  of  crashes  reduced.  The 

comprehensive  economic  costs  of  crashes were  estimated  by  severity  using monetary  values 

provided  in FHWA's Technical Advisory "Motor Vehicle Accident Costs”1 2. Unless the values are 

                                                         

1 Economic costs per crash are calculated using 2004‐2006 Oregon crash data and FHWA's Technical Advisory "Motor 

Vehicle Accident Costs, T 7570.2, October 31, 1994 updated to 2007 dollars with GDP implicit price deflator.  

2 PDO crash values of $7,500 per crash were adjusted by a factor of 2.0 to account for under‐reporting. Reference: 

National Safety Council, 2005 estimates of value per crash. 
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updated  to  current  year  values,  the  project  benefit‐cost  ratios  are  only  valid  for  relative 

comparison purposes. 

CONCLUSION 

Once benefit‐cost ratios are developed for all projects, the projects can be ranked and those projects 

with the highest benefit‐cost ratios indicate the most cost‐effective projects. The City may choose to 

implement  those projects having  the highest benefit‐cost  ratio  first, or  implement  them  in another 

order  if  total  project  costs  exceed  available  funding,  or  if  an  opportunity  arises  to  fund  a  safety 

project concurrently with other City projects. 

 



 

 

Appendix A Site Diagnosis Summary 
Worksheets 

 



Ben
Sep

 

F

C

1

2

3

4

P

P

1

2

 

 

nd Arterial a
ptember 24, 

Table A

FIELD REV

Contribu

1) Multi
cross

2) On‐st
reduc
sight 

3) No m
turn l

4) No bi

PROJECT

Projects 

1) Curb 

2) Road
illum

and Collector
2012 

A‐1 Site

VIEW OB

ting Fac

i‐lane pe
ing (nort

treet par
ces pede
distance

major‐stre
lanes 

ike lanes

T RANKIN

extensio

 Diet wit
ination 

r Safety Proj

e Diagnos

BSERVAT

tors 

edestrian
th‐south

rking 
estrian 
e 

eet left‐

s provide

NG CALC

ons only 

th bike la

oject Program

is Summa

TIONS A

Pot

n 
h) 

 R
w

 P
w

 P

 Ex
u

 P
d

Roa
wit

ed  Rem

CULATIO

 

anes and

 

m Developm

ary at Gre

AND FIND

tential C

oad diet
with cent

rovide st
warning s

rovide in

xtend on
pstream

rovide b
istance a

ad diet (
h center

move on

NS 

d interse

ment

eenwood A

DINGS 

Counterm

t (reduce
ter left‐tu

triped cr
signage 

ntersecti

n‐street 
m of cross

bulb‐outs
at inters

reduce c
r left‐tur

n‐street p

ection 

Avenue/H

measure

e cross‐s
urn lane

rossing a

ion illum

parking 
swalks 

s to impr
ection 

cross‐sec
rn lane a

parking, 

Hill Street

es

ection to
 and bik

and adva

mination

restricti

rove ped

ction to t
nd bike 

provide

Estimat

$18,000

$52,000

 

o three l
e lanes)

anced 

on 10‐15

destrian 

three lan
lanes) 

 bike lan

ted Bene

0

0

N

G
H

T

O

T
st
p
p
b
ro
G

T
p
th
is

O
th
w
d
ve
d
th

lanes 

5 feet 

sight 

nes 

nes

efit ($/Y

GREENW
HILL STRE

raffic Co

OFFICE R

he City r
triped cr
edestria
arking. Z
enefit as
oadway 
Greenwo

here is a
ropertie
he bright
ssues at t

One pede
he west 
when a b
irection 
ehicle.  T
oes not 
hrough t

Crash M

 0.71 
 

 0.58‐0
 

 0.58 (
(night

 0.80* 
 

 0.80* 

 0.71 

Unknow

ear)  E

$

$

WOOD AV
EET 

ontrol: T

EVIEW F

receives 
ross‐wal
an must c
Zegeer, e
ssociate
with vol
od carrie

a require
es, and id
t side: a 
this inte

estrian c
leg of th
icyclist c
and was
This is a 
have an
the sidew

Modificat

0.62 

nighttim
ttime ped

wn 

Estimate

$167,000

$273,868

VENUE/

Two‐way

FINDING

a high v
k across 
cross 4 l
et. al. fo
d with m
umes gr
es about

ement fo
deally a c
3 lane d

ersection

rash occ
he inters
crossed t
s hit by a
classic w
y bike fa
walk tun

tion Fac

me crashe
destrian

ed Const

0

8

y stop

GS

volume o
Greenw
anes of t
und ther
marking c
reater th
t 12,000 

or an eas
conversi
diet mitig
n. 

curred in
ection.  
the sout
a northb
wrong wa
acilities s
nels are

tor (CM

es), 0.62
 crashes

ruction C

Diagnos
Bergh (K
and Rob

Focus A

of calls re
wood Ave
traffic an
re is a ne
crosswal
han 12,00
vehicles

sement f
ion from
gates all 

n the ma
One bike
h leg in t
bound rig
ay crash
so wrong
 frequen

F) So

2 
s) 

 H

 H

 H

 N

 H

Cost B

1

2

P

sed by: C
KAI), Juli
bin Lewis

rea: Fata

equestin
enue. Ho
nd two la
egative s
lks on a 4
00 vehic
s per day

from two
m 4 to 3 la
operatio

rked cro
e crash o
the wron
ght turni
.  Green
g way rid
nt and co

ource of 

HSM 13.

HSM 14A

HSM Tab

N/A 

HSM 13.

B/C (20‐

1.34

2.37

Project #: 116
Pag

Casey 
ia Welln
s 

al & Inju

ng a 
owever, 
anes of 
safety 
4‐lane 
cles/day.
y.  

o 
anes.  O
onal 

osswalk o
occurred
ng way 
ing 
wood 
ding 
ommon.

CMF

4.2.3 

A.4.2.2 

ble 14‐18

4.2.3 

year life

645.0 
ge A‐1 

er 

ury

. 

n 

on 
d 

 

8 

e)



Ben
Sep

Kitt

F

C

1

2

3

P

P

1

2

* C

 

nd Arterial a
ptember 24, 

telson & Ass

Table A

FIELD REV

Contribu

1) South
turnin
not y
westb
trave

2) No so
lane. 
cyclis
right‐
light. 

3) Pede
pede

 

PROJECT

Projects 

1) Bike b

2) Remo

CMF esti

and Collector
2012 

sociates, Inc.

A‐2 Site

VIEW OB

ting Fac

hbound v
ng right 
yielding t
bound b
el lane 

outhbou
Recreat
sts use o
‐turn lan

strians d
strian sig

T RANKIN

box and 

ove sout

imated a

r Safety Proj

. 

e Diagnos

BSERVAT

tors 

vehicles 
on red 
to 
bicyclists 

nd bike 
tional 
utside o
ne at red

disregard
gnal  

NG CALC

sharrow

thbound

as oppos

oject Program

is Summa

TIONS A

Pot

 

in 

 R

of 
d 

 P
an
ve

d   Si
 M
e

 

CULATIO

ws on sou

 right tu

site of CM

 

m Developm

ary at Fran

AND FIND

tential C

estrict so

rovide s
nd green
ehicle qu

ignage to

Modify w
liminate

NS 

uthboun

rn lane

MF prov

N

ment

nklin Aven

DINGS 

Counterm

outhbou

harrows
n bike bo
ueue 

o obey p

westboun
 lagging 

nd appro

ided in H

nue/Wall 

measure

und right

s in south
ox for bik

pedestria

nd left‐tu
left pha

oach

HSM (1.4

Street 

es

t‐turn on

hbound 
ke storag

an signal

urn phas
se 

Estimat

$3,000

$10,000

43 to 1.8

n red 

through
ge in fro

l 

sing to 

ted Bene

0

82).  

F
W

T

O

T
so

N
th
a
w
p

 lane 
ont of 

efit ($/Y

RANKLIN
WALL STR

raffic Co

OFFICE R

wo  cra
outhbou

N‐S  pede
hrough. 
re  red, 
well.  We
hase. 

Crash M

 0.61 (

 Unkno

 Unkno

ear)  E

$

$

N AVENU
REET 

ontrol: S

EVIEW F

ashes  in
und right

estrian  o
 Pedest
may  ass
estbound

Modificat

bike cras

own 

own 

Estimate

$33,000

$80,663

UE/

ignal

FINDING

nvolved 
t‐turning

on west 
rians ca
sume we
d  has  a

tion Fac

shes)* 

ed Const

&

GS

westb
g vehicle

leg  cro
n see th
estbound
a  laggin

tor (CM

ruction C

Diagnos
Bergh (K
Lewis 

Focus A
& Bicycl

bound  b
es turning

osswalk  h
he eastbo
d  signal 
ng  throu

F) So

 A
4
C
(

Cost B

1

1

P

sed by: C
KAI) and

rea(s): P
le Crashe

bicyclists
g on red

hit  by w
ound sig
heads  a

ugh  and

ource of 

Average 
4‐start C
Clearingh
(Preusse

B/C (20‐

1.1

1.5

Project #: 116
Pag

Bend, Or

Casey 
 Robin 

Pedestria
es 

s  hit 
d. 

westbou
gnal hea
are  red 
d  left‐tu

CMF

of 3 and
MFs from
house 
r 1982)

year life

645.0 
ge A‐2 

regon 

an 

by 

nd 
ads 
as 

urn 

d 
m 

e)



Ben
Sep

Kitt

F

C

1

2

3

P

P

1

 

 

nd Arterial a
ptember 24, 

telson & Ass

Table A

FIELD REV

Contribu

1) Eastb
inters
accel
inters

2) Bicyc
bike l
to ge
pede
vice v

3) No pe
for cr
limit 

PROJECT

Projects 

1) Road
illum

and Collector
2012 

sociates, Inc.

A‐3 Site

VIEW OB

ting Fac

bound di
section e
eration t
section 

lists mov
lane to c
t on side
strian tu
versa. 

edestria
rossing F
driver ex

T RANKIN

 diet, de
inate int

r Safety Proj

. 

e Diagnos

BSERVAT

tors 

verge in
encourag
through

ve from 
crosswal
ewalk int
unnel, an

n faciliti
Franklin 
xpectati

NG CALC

efine dive
tersectio

oject Program

is Summa

TIONS A

Po

n 
ges 
 

 R
e

 M
w
p

k 
to 
nd 

 I
t
r

 T
t
a
p
t

 A
u

es 

on 

 S
 R
 I

CULATIO

erge, ad
on 

 

m Developm

ary at Fran

AND FIND

otential C

Road die
east to 3

Maintain
width ea
point of 

nstall “w
tunnel a
rejoin tra

Transitio
the throu
and thro
point wh
traffic or

Add shar
underpa

Stripe cr

RRFB or 

ntersect

NS 

d sharro

ment

nklin Aven

DINGS 

Counter

et to red
3rd Street

n a single
astbound
diverge 

walk bike
nd insta
affic eas

on westb
ugh lane
ough lane
here bicy
r dismou

rrows in 
ss. 

osswalk

other pe

tion illum

ows, 

nue/1st St

rmeasure

uce Fran
t and bey

e lane w
d throug
east of i

e” signs o
ll ramps 
t of 1st S

bound bi
e (betwe
e). Defin
yclists ch
unt and u

travel la

edestrian

mination

treet 

es

nklin to 3
yond. 

ith const
h interse
ntersect

on sidew
for bicy

Street. 

ke lane t
een right
ne a clea
hoose to 
use sidew

anes thro

n‐activat

n 

Estimat

$9,000

N

3‐lane se

tant lane
ection. D
tion. 

walks thr
yclists to 

to outsid
‐turn lan
r decisio
ride wit
walk. 

ough 

ted devi

ted Bene

ection 

e 
Define 

rough 

de of 
ne 
on 
th 

ce 

efit ($/Y

FR
1s

Tr
Un

OF
 
In
pr
Pe
an
Fr
di
di
m
 
Th
lef
lef
w
cr
w
 
Tw
in
 
 

Crash M

 0.71 
 

 Unkno

 0.98* 
 
 

 0.95* 
 
 
 
 

 Unkno

 Unkno
 Unkno
 0.58 (
(night

ear)  E

$

RANKLIN
st STREET

raffic Co
nsignaliz

FFICE RE

tersectio
rovides
edestrian
nd are ac
ranklin  w
scussion
verge w
erge are

he  previ
fts out, 
fts  onto
orse. Th
ross‐sect
arranted

wo  repo
volved a

Modificat

own 

own 

own 

own 

nighttim
ttime ped

Estimate

$208,000

N AVENU
T 

ntrol: 
zed 

EVIEW FI

on  is  ju
two  tr
n tunnel
ccessed 
widens  t
ns  on  3
within  the
eas on th

ous  solu
reduces 
o  1st/Le
he main 
tion;  is
d? 

rted cra
a pedest

tion Fac

me crashe
destrian

ed Const

0

UE/

INDINGS

ust  east
avel  lan
s provid
via the s
to  a  five
3rd/Burn
e  interse
he westb

ution  at 
the grid
s  Schwa
issue w
s  this 

ashes  inv
rian dur

tor (CM

es), 0.62
 crashes

ruction C

Diagnos
Bergh (K
Lewis 

Focus A
and Bicy

S

t  of  an
nes  and
de off‐str
sidewalk
e‐lane  s
nside  ‐
ection a
bound ap

2nd  St
d and co
ab,  whe
was prob

turn 

volved a
ing the s

F) So

 H

2 
s) 

 H

Cost B

0

P

sed by: C
KAI) and

rea(s): P
ycle 

n  under
d  no  b
reet und
k. East of
section. 
this  ar
nd poor
pproach

reet,  to 
onnectivi
re  sight
bably  the

restrict

a bicyclis
study pe

ource of 

HSM 13.

HSM Tab

B/C (20‐

0.5

Project #: 116
Pag

Bend, Or

Casey 
 Robin 

Pedestria

rpass  th
ike  lane
ercrossi
f 1st Stre
Similar 
rea  has 
rly defin
. 

elimina
ity, forci
t  lines  a
e  five  la
tion  st

st and o
eriod.  

CMF

4.2.3 

ble 14‐18

year life

645.0 
ge A‐3 

regon 

an 

hat 
es. 
ng 
eet 
to 
a 

ed 

ate 
ng 
are 
ne 
till 

ne 

8 

e)



Ben
Sep

Kitt

F

C

1

2

3

P

P

1

2

* C

**
ap

 

nd Arterial a
ptember 24, 

telson & Ass

Table A

FIELD REV

Contribu

1) Signa

2) Drive
pede

3) Drive
signa

PROJECT

Projects 

1) Signa

2) Road
timin

CMF esti

 Project 
pproache

and Collector
2012 

sociates, Inc.

A‐4 Site

VIEW OB

ting Fac

al clearan

ers not yi
strians o

ers disreg
l 

T RANKIN

al timing,

 Diet (5‐
ng, dutch

imated b

includes
es with p

r Safety Proj

. 

e Diagnos

BSERVAT

tors 

nce inter

ielding t
or bicycli

gard red

NG CALC

, signage

‐lane to 3
h bike** 

based on

s larger a
paint to 4

oject Program

is Summa

TIONS A

Po

rval   R
a
s
t

o 
ists 

 I
s

   E
i

 A
s

 R

CULATIO

e, stripin

3‐lane se

n engine

area tha
4th Stree

 

m Developm

ary at Fran

AND FIND

otential C

Review c
and com
signal tim
timing, a

nstall gr
signs or d

Evaluate
ntervals

Add 3‐in
signal ba

Road Die

NS 

ng 

ection) &

ering jud

an single 
t and to 

ment

nklin Aven

DINGS 

Counter

clearance
mpare to 
ming. Ad
as necess

reen bike
dutch st

e signal t
s per ITE 

ch retro
ackplates

et on Fra

& signal 

dgment 

intersec
RR Und

nue/3rd St

rmeasure

e interva
Franklin
djust clea
sary. 

e lanes, 
yle cycle

iming, a
standar

‐reflecti
s 

anklin fro

with ref

ction. Pr
ercrossi

treet 

es

al timing
n Avenue
arance in

bike box
e crossin

djust cle
rds 

ve yellow

om 1st to

Estimat

$50,000

$161,00

erence t

oject lim
ng.   

g on 3rd S
e/3rd Stre
nterval 

xes, insta
ng 

earance 

w sheeti

o 4th Stre

ted Bene

0

00

to CMFs 

mits inclu

Street 
eet 

all 

ing on 

eet 

efit ($/Y

for simi

uded cur

N

FR
3r

Tr
Sig

OF
 
On
at
ea
fiv
la
un
 
Six
pe
bi
bi
cr
On
an
so
 
Tw
bi
ap

Crash M

 0.91* 

 Unkno

 0.91 
 

 0.85 

 0.71 

ear)  E

$

$

lar treat

rb work w

RANKLIN
d STREET

raffic Co
gnalized

FFICE RE

n Frankl
t  the RR 
ast of 4th

ve‐lane  s
ne  usa
ndercros

x bike  a
eriod  (2
ke  acco
cycle  cr
rosswalk
ne  crash
n  eastb
outhboun

wo  othe
cyclist 
pproach.

Modificat

own 

 

Estimate

$50,000

$259,256

ments 

within th

N AVENU
T 

ntrol: 
d 

EVIEW FI

in Ave th
underc

h Street.
section 
age.  So
ssing 3rd

and pede
2006‐201
ounted  f
rashes  r
 ‐ struck
h  involve
ound  v
nd bicyc

er  crash
at  the 
. 

tion Fac

ed Const

6

he inters

UE/

INDINGS

he roadw
rossing  t
 Need co
east‐we
outh  of
street n

estrian  c
10).  We
for  two 
reported
k by sout
ed  a  sou
ehicle. 
clist and 

es  invo
7‐11  d

tor (CM

ruction C

section a

Diagnos
Bergh (K
Lewis 

Focus A
Injury 

S

way is lim
to west 
ounts to
st; need
f  Frank
arrows t

crashes 
estbound
of  six.

d  in  sou
thbound
uthboun
  One 
an eastb

lved  a 
driveway

F) So

 R
a
s

 3
C

 4
C

 H

Cost B

1

7

and with

P

sed by: C
KAI) and

rea(s): F

mited to
of 3rd S

o confirm
d  video 
klin  at 
to two la

reported
d  right‐
  Two  w
uth  leg 
d through
nd  pede
crash  in
bound rig

pedestri
y  on  so

ource of 

Referenc
adjustme
standard

3‐star CM
Clearingh

4‐star CM
Clearingh

HSM ‐ 13

B/C (20‐

12.46

7.74

in 100’ o

Project #: 116
Pag

Bend, Or

Casey 
 Robin 

Fatal and

 two lan
Street, a
m need f
of outsi
  railro
anes. 

d  in  stu
turn  wi
westbou
approa
h vehicle
strian  a
nvolved 
ght‐turn

ian  and 
outhbou

CMF

ced to 
ent for IT
ds 

MF from 
house 

MF from 
house 

3.4.2.3 

year life

of Frankl

645.0 
ge A‐4 

regon 

d 

nes 
nd 
for 
de 
ad 

dy 
ith 
nd 
ch 
es. 
nd 
a 

n. 

a 
nd 

TE 

e)

lin 



Ben
Sep

Kitt

F

C

1

2

3

P

P

1

nd Arterial a
ptember 24, 

telson & Ass

Table A

FIELD REV

Contribu

1) EB/W
phase

2) North
vehic
secon

3) Drive
north
appro
one e
signa
two l

PROJECT

Projects 

1) Restr
prote
appro

and Collector
2012 

sociates, Inc.

A‐5 Site

VIEW OB

ting Fac

WB perm
e 

hbound 
cles use b
nd appro

ers form 
h and sou
oaches, a
exists. Dr
l heads a
anes. 

T RANKIN

rict north
ected on
oaches, 

r Safety Proj

. 

e Diagnos

BSERVAT

tors 

itted left

right‐tur
bike lane
oach lane

two lane
uth 
although
rivers se
and assu

NG CALC

hbound 
ly left‐tu
restripe 

oject Program

is Summa

TIONS A

t‐turn 

rn 
e as 
e 

es on 

h only 
ee two 
ume 

CULATIO

right‐tur
urn phas
approac

m Developm

ary at Nef

AND FIND

Poten

 Conv
or PP

 Rest
 Rest
appr

 Rest
conf

 Real
the l

NS 

rn on red
sing east
ch lanes

ment

ff Road/Pu

DINGS 

tial Cou

vert left‐
PLT with

rict right

ripe bike
roach. 

ripe app
figuratio

ign one 
ane and

d, conve
 and we

urcell Bou

ntermea

‐turn pha
h flashing

t‐turn on

e lanes, 

proach la
n. 

signal he
d place o

ert to 
st 

ulevard 

asures

ase to p
g yellow 

n red.  

reinforce

anes, def

ead in th
ne on fa

Estimat

$60,000

N

rotected
arrow.

e single‐

fine app

he cente
ar side po

ted Bene

0

d‐only 

‐lane 

roach 

r of 
ole 

efit ($/Y

NEF
PUR

Traf
Sign

OFF
 
Nine
whi
 

Sev

light

Two

Six 

perm

 

Crash M

 0.01 (

 0.61 (
 Unkno

 Unkno

ear)  E

$

FF ROAD
RCELL BO

ffic Cont
nalized 

FICE REV

e rear‐e
ch has a

en crash

t-running

o NB righ

EB/WB 

missive p

Modificat

left‐turn

bike cras

own 

own 

Estimate

$100,390

D/ 
OULEVAR

trol: 

VIEW FIN

nd crash
 downgr

hes of typ

g, primari

ht-turn on

left-turn

phase. 

tion Fac

n crashes

shes)* 

ed Const

0

RD 

NDINGS

hes repo
rade to s

pes that c

ly NB wit

n red cras

 crashes

tor (CM

s only) 

ruction C

Diagnos
Bergh (K
Lewis 

Focus A
Injury, S

orted on
signal. 

can be a

th EB. 

shes with

s may b

F) So

 H

 A
4
C
(

 N

Cost B

7

P

sed by: C
KAI) and

rea(s): F
Speed‐in

 the EB 

associate

h EB bicy

be assoc

ource of 

HSM 14.

Average 
4‐start C
Clearingh
(Preusse

N/A 

B/C (20‐

7.5

Project #: 116
Pag

Bend, Or

Casey 
 Robin 

Fatal and
nvolved

approac

ed with re

ycles. 

ciated w

CMF

7.2.4 

of 3 and
MFs from
house 
r 1982)

year life

645.0 
ge A‐5 

regon 

d 

ch, 

ed-

with 

d 
m 

e)



 

 

Appendix B Crash Diagrams 



Bend Arterial and Collector Safety Project Program Development
September 24, 2012 

Kittelson & Associates, Inc. 

 

   



Bend Arterial and Collector Safety Project Program Development
September 24, 2012 

Kittelson & Associates, Inc. 

 

   



Bend Arterial and Collector Safety Project Program Development
September 24, 2012 

Kittelson & Associates, Inc. 

 

   



Bend Arterial and Collector Safety Project Program Development
September 24, 2012 

Kittelson & Associates, Inc. 

 

   



Bend Arterial and Collector Safety Project Program Development
September 24, 2012 

Kittelson & Associates, Inc. 

 

   



Bend Arterial and Collector Safety Project Program Development
September 24, 2012 

Kittelson & Associates, Inc. 

 

   



Bend Arterial and Collector Safety Project Program Development
September 24, 2012 

Kittelson & Associates, Inc. 

 

   



Bend Arterial and Collector Safety Project Program Development
September 24, 2012 

Kittelson & Associates, Inc. 

 

   



Bend Arterial and Collector Safety Project Program Development
September 24, 2012 

Kittelson & Associates, Inc. 

 

   



Bend Arterial and Collector Safety Project Program Development
September 24, 2012 

Kittelson & Associates, Inc. 

 

   



Bend Arterial and Collector Safety Project Program Development
September 24, 2012 

Kittelson & Associates, Inc. 

 

   



Bend Arterial and Collector Safety Project Program Development
September 24, 2012 

Kittelson & Associates, Inc. 

 

   



Bend Arterial and Collector Safety Project Program Development
September 24, 2012 

Kittelson & Associates, Inc. 

 

   



Bend Arterial and Collector Safety Project Program Development
September 24, 2012 

Kittelson & Associates, Inc. 

 

   



Bend Arterial and Collector Safety Project Program Development
September 24, 2012 

Kittelson & Associates, Inc. 

 

   



Bend Arterial and Collector Safety Project Program Development
September 24, 2012 

Kittelson & Associates, Inc. 

 

   



Bend Arterial and Collector Safety Project Program Development
September 24, 2012 

Kittelson & Associates, Inc. 

 

   



Bend Arterial and Collector Safety Project Program Development
September 24, 2012 

Kittelson & Associates, Inc. 

 

   



Bend Arterial and Collector Safety Project Program Development
September 24, 2012 

Kittelson & Associates, Inc. 

 

   



Bend Arterial and Collector Safety Project Program Development
September 24, 2012 

Kittelson & Associates, Inc. 

 

   



 

 

Appendix C Cost Estimates 
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City of Bend CIP
Arizona Wall and Colorado Bond
Cost Estimate 

MARK-UPS Percent Prepared By: Robin Lewis

ELEC/I&C 0% Proj. Manager: Robin Lewis

MECHANICAL 0% Project No: ST0614

ALLOWANCE 30% Date: September 17, 2012

 MOB/BOND/INS 8%

 CONTINGENCY 20%

ENGINEERING 25%  

CAPITALIZED INTEREST (BOND) 0% COB PROVIDED
COB INTERNAL CHARGES 5% COB PROVIDED

OTHER COB COSTS 0% COB PROVIDED
  ADMIN/LEGAL 3% COB PROVIDED

NO. DESCRIPTION QTY UNIT Unit Cost TOTAL RESOURCE
Unit $

A Mobilization 1 LS $2,000.00 $2,000
B Work Zone TC 1 LS $10,000.00 $10,000  
C Erosion Control 1 LS $1,000.00 $1,000
D Survey Staking 1 LS $2,000.00 $2,000
E Asphalt Pavement Saw Cutting 0 LF $1.00 $0
F Removal of surfacings 0 SY $5.00 $0
G Install mountable islands 0 LF $2.00 $0
H Add one Near Left Signal Head 1 EA $15,000.00 $15,000 1 Near Left Signal Head
I Improved Detection and Interconnect 1 LS $20,000.00 $20,000 Signal Coordination and Timing as a group of signals.
J Add Signal Backplates 3 EA $500.00 $1,500 Hi Vis Yellow
K ADA Ramp (incl. truncated dome) 0 EA $3,000.00 $0
L 0 SF $1.00 $0
M 0 SF $10.00 $0
N Signing 4 EA $300.00 $1,200 Improved One-way signing and Signal Ahead Signing
O Pavement Green Bike Box Markings 0 SF $20.00 $0
P Pavement Legends (thermoplastic) 0 EA $300.00 $0
Q Pavement marking - thermoplastic 0 LF $3.00 $0

SUBTOTAL CONSTRUCTION QUANTITIES $52,700

R Allowance 30% $15,810
S Mob/Bond/Ins 8% $4,216
T Capitalized Interest (Bond) 0% $0
U Contingency 20% $10,540

SUBTOTAL SOFT CONSTRUCTION COSTS $30,566

V Engineering 25% $18,000 Includes signal audit for phasing and timing, turning movement counts

W COB Internal Charges 5% $2,635
X Other COB Charges 0% $0
Y Admin/Legal 3% $1,581
Z Property Costs (ROW/Easements) $0 $0

AA Utilities Costs $0 $0
AB Permit Fees $0 $0

SUBTOTAL DESIGN, PERMITS AND ROW $22,216

TOTAL ESTIMATED PROJECT COST $83,266
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City of Bend CIP
Colorado Bond
Cost Estimate 

MARK-UPS Percent Prepared By: Robin Lewis

ELEC/I&C 0% Proj. Manager: Robin Lewis

MECHANICAL 0% Project No: ST0614

ALLOWANCE 30% Date: September 17, 2012

 MOB/BOND/INS 8%

 CONTINGENCY 20%

ENGINEERING 30%  

CAPITALIZED INTEREST (BOND) 0% COB PROVIDED
COB INTERNAL CHARGES 5% COB PROVIDED

OTHER COB COSTS 0% COB PROVIDED
  ADMIN/LEGAL 3% COB PROVIDED

NO. DESCRIPTION QTY UNIT Unit Cost TOTAL RESOURCE
Unit $

A Mobilization 1 LS $2,000.00 $2,000
B Work Zone TC 1 LS $10,000.00 $10,000  
C Erosion Control 1 LS $1,000.00 $1,000
D Survey Staking 1 LS $2,000.00 $2,000
E Asphalt Pavement Saw Cutting 0 LF $1.00 $0
F Removal of surfacings 0 SY $5.00 $0
G Install mountable islands 0 LF $2.00 $0
H New signal heads, to improve conspicuity 0 EA $5,000.00 $0
I New signal backplates (hi vis yellow) 2 EA $500.00 $1,000

J
Improved detection and interconnect between 
all 4 signals 1 LS $20,000.00 $20,000

unknown improvements - this is a baseline guess

K ADA Ramp (incl. truncated dome) 0 EA $3,000.00 $0
L 0 SF $1.00 $0
M 0 SF $10.00 $0

N
Signing

4 EA $300.00 $1,200
Improved One-way and Signal Ahead Signing; next signal signing

O Pavement Green Bike Box Markings 0 SF $20.00 $0
P Pavement Legends (thermoplastic) 0 EA $300.00 $0
Q Pavement marking - thermoplastic 0 LF $3.00 $0

SUBTOTAL CONSTRUCTION QUANTITIES $37,200

R Allowance 30% $11,160
S Mob/Bond/Ins 8% $2,976
T Capitalized Interest (Bond) 0% $0
U Contingency 20% $7,440

SUBTOTAL SOFT CONSTRUCTION COSTS $21,576

V Engineering 30% $18,000 Includes signal audit for phasing and timing, turning movement counts

W COB Internal Charges 5% $1,860
X Other COB Charges 0% $0
Y Admin/Legal 3% $1,116
Z Property Costs (ROW/Easements) $0 $0

AA Utilities Costs $0 $0
AB Permit Fees $0 $0

SUBTOTAL DESIGN, PERMITS AND ROW $20,976

TOTAL ESTIMATED PROJECT COST $58,776
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City of Bend CIP
Brosterhous 3rd
Cost Estimate 

MARK-UPS Percent Prepared By: Robin Lewis

ELEC/I&C 0% Proj. Manager: Robin Lewis

MECHANICAL 0% Project No: ST0614

ALLOWANCE 0% Date: September 11, 2012

 MOB/BOND/INS 8%

 CONTINGENCY 30%

ENGINEERING 25%  

CAPITALIZED INTEREST (BOND) 0% COB PROVIDED
COB INTERNAL CHARGES 5% COB PROVIDED

OTHER COB COSTS 0% COB PROVIDED
  ADMIN/LEGAL 3% COB PROVIDED

NO. DESCRIPTION QTY UNIT Unit Cost TOTAL RESOURCE
Unit $

A Mobilization 1 LS $2,000.00 $2,000
B Work Zone TC 1 LS $10,000.00 $10,000  
C Erosion Control 0 LS $1,000.00 $0
D Survey Staking 0 LS $2,000.00 $0
E Asphalt Pavement Saw Cutting 0 LF $1.00 $0
F Removal of surfacings 0 SY $5.00 $0
G Install mountable islands LF $2.00 $0
H New ped push button poles and buttons EA $2,500.00 $0
I 0 LF $20.00 $0
J 0 LF $60.00 $0
K ADA Ramp (incl. truncated dome) 0 EA $3,000.00 $0

L
Convert to Protected Only E-W turns (Brost)

4 EA $3,000.00 $12,000
Operate as Exclusive Walk Phase; operate as flashing yellow 
arrow lefts when permitted phasing is run.

M

Signal timing, dilema zone audit and change 
implementation

1 EA $10,000.00 $10,000

Red Light running is an issue as is EB to SB rights - NOT 
ADEQUATE ISD to north due to roadway curvature and parked 
cars back of sidewalk.  NO RTOR EB to SB.

N Add Video Detection EB, SB 2 EA $8,000.00 $16,000 already has 2070 and NB, WB video
O Pavement Green Bike Box Markings 0 SF $20.00 $0
P Pavement Legends (thermoplastic) 0 EA $300.00 $0
Q Pavement marking - thermoplastic 0 LF $3.00 $0

SUBTOTAL CONSTRUCTION QUANTITIES $50,000

R Allowance 0% $0
S Mob/Bond/Ins 8% $4,000
T Capitalized Interest (Bond) 0% $0
U Contingency 30% $15,000

SUBTOTAL SOFT CONSTRUCTION COSTS $19,000

V Engineering 25% $20,000 Includes signal audit for phasing and timing, turning movement counts

W COB Internal Charges 5% $2,500
X Other COB Charges 0% $0
Y Admin/Legal 3% $1,500
Z Property Costs (ROW/Easements) $0 $0

AA Utilities Costs $0 $0
AB Permit Fees $0 $0

SUBTOTAL DESIGN, PERMITS AND ROW $24,000

TOTAL ESTIMATED PROJECT COST $69,000
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City of Bend CIP
Butler Market at 27th Street Convert to protected Wb left; add NB double headed black on yellow warning sign; add EB bike lane; change timing/pha
Cost Estimate Add turn arrow sections rather than green balls for NB

MARK-UPS Percent Prepared By: Robin Lewis

ELEC/I&C 0% Proj. Manager: Robin Lewis

MECHANICAL 0% Project No: ST0614

ALLOWANCE 0% Date: September 11, 2012

 MOB/BOND/INS 10% Convert to Protected, turn arrows, change phasing

 CONTINGENCY 30%

ENGINEERING 25%  

CAPITALIZED INTEREST (BOND) 0% COB PROVIDED
COB INTERNAL CHARGES 8% COB PROVIDED

OTHER COB COSTS 0% COB PROVIDED
  ADMIN/LEGAL 5% COB PROVIDED

NO. DESCRIPTION QTY UNIT Unit Cost TOTAL RESOURCE
Unit $

A Mobilization 1 LS $5,000.00 $5,000
B Work Zone TC 1 LS $15,000.00 $15,000
C Erosion Control 0 LS $3,000.00 $0
D Survey Staking 0 LS $5,000.00 $0
E Asphalt Pavement Saw Cutting 0 LF $1.00 $0
F Removal of surfacings 0 SY $5.00 $0
G removal of curbs 0 LF $2.00 $0
H Concrete inlet catchbasin with Sump 0 LS $2,500.00 $0
I Concrete Curb 16" 0 LF $20.00 $0

J
Parkstrip construction (curb tight becomes 
buffered) 0 LF $60.00 $0

K ADA Ramp (incl. truncated dome) 0 EA $2,500.00 $0
L Concrete Sidewalk 0 SF $4.00 $0
M Concrete Driveway Apron 0 SF $10.00 $0

N
Signing

4 EA $600.00 $2,400

Add double headed arrow up to span wire for NB; add ground 
mounted double headed arrow, add 2 type 3 barricades, one left 
lane one right lane projection

O
Striping

300 LF $3.00 $900
Add bike lane stripe back in EB; add bike lane stripe westbound 
through intersection (thermo)

P
Pavement Legends (thermoplastic)

6 EA $350.00 $2,100

Add bike lane legends two places EB to help remove Right turners 
from using bike lane to double stack for signal.; add two sets of 
elongated left and right arrows on NB approach

Q Carbon Slurry Seal 0 SY $2.60 $0
R Pedestrian poles + push buttons 0 EA $2,500.00 $0
S Changes to WB heads 1 EA $2,000.00 $2,000 Add left turn signal head
T 0 LF $50.00 $0
U 0 LS $2,000.00 $0
V Change to video detection 0 EA $24,000.00 $0 Already has Video Detection
W 0 EA $10,000.00 $0 left turn head already in place (new this week)

X

Changes to NB Heads
3 EA $2,000.00

$6,000

Change out green ball signal indication for 4 section FYA heads; 
two mounted on Mast Arm, 1 mounted on far left post of existing 
NW corner pole.

Y
Change signal phasing and timing

1 LS $2,000.00
$2,000

execute signal timing and phasing changes incl. clearance and All 
Red adjustments

Z Change controller to a 2070 1 EA $5,000.00 $5,000 This includes the 2070 and a modem/switch

SUBTOTAL CONSTRUCTION QUANTITIES $40,400

T Allowance 0% $0
U Mob/Bond/Ins 10% $4,040
V Capitalized Interest (Bond) 0% $0
W Contingency 30% $12,120

2 SUBTOTAL SOFT CONSTRUCTION COSTS $16,160

X Engineering 25% $30,000
Y COB Internal Charges 8% $3,232
Z Other COB Charges 0% $0

AA Admin/Legal 5% $2,020
AB Property Costs (ROW/Easements) $0 $0
AC Utilities Costs $0 $0
AD Permit Fees $0 $0

SUBTOTAL DESIGN, PERMITS AND ROW $35,252

TOTAL ESTIMATED PROJECT COST $56,560
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City of Bend CIP
Revere at Division
Cost Estimate 

MARK-UPS Percent Prepared By: Robin Lewis

ELEC/I&C 0% Proj. Manager: Robin Lewis

MECHANICAL 0% Project No: ST0614

ALLOWANCE 0% Date: September 11, 2012

 MOB/BOND/INS 10%

 CONTINGENCY 30%

ENGINEERING 35%  Road Diet with new signal equipment/head alignment/paint/carbon seal

CAPITALIZED INTEREST (BOND) 0% COB PROVIDED
COB INTERNAL CHARGES 8% COB PROVIDED

OTHER COB COSTS 0% COB PROVIDED
  ADMIN/LEGAL 5% COB PROVIDED

NO. DESCRIPTION QTY UNIT Unit Cost TOTAL RESOURCE
Unit $

A Mobilization 1 LS $10,000.00 $10,000
B Work Zone TC 1 LS $15,000.00 $15,000
C Erosion Control 1 LS $3,000.00 $3,000
D Survey Staking 0 LS $5,000.00 $0
E Asphalt Pavement Saw Cutting 0 LF $1.00 $0 2nd to 3rd new curb north and south sides
F Removal of surfacings 0 SY $5.00 $0 2nd to 3rd new curb north and south sides
G removal of curbs 0 LF $2.00 $0 2nd to 3rd new curb north and south sides
H Concrete inlet catchbasin with Sump 0 LS $2,500.00 $0 There are no cb 2nd to 3rd where new curb goes
I Concrete Curb 16" 0 LF $20.00 $0 2nd to 3rd new curb north and south sides

J
Parkstrip construction (curb tight becomes 
buffered) 0 LF $60.00 $0

2nd to 3rd new curb north and south sides

K
ADA Ramp (incl. truncated dome)

0 EA $2,500.00 $0
Division to 3rd: division, lytle, 2nd, 3rd (will require new ped 
pushbuttons)

L Concrete Sidewalk 0 SF $4.00 $0 no sidewalk replacement
M Concrete Driveway Apron 0 SF $10.00 $0 Division to 3rd 5 driveway aprons to replace at new curb line
N Signing 4 EA $200.00 $800 Division to 3rd new stop signs/street name signs

O
Striping

5600 LF $0.75 $4,200
Division to 3rd restripe 4 lines (bike, lft edge twltl, rt edge twltl, 
bike)

P Pavement Legends (thermoplastic) 24 EA $350.00 $8,400 Wall to 3rd Restripe
Q Carbon Slurry Seal 7466.66667 SY $2.60 $19,413 Wall to 3rd Carbon Seal Prep for Restripe
R Pedestrian poles + push buttons 0 EA $2,500.00 $0 3rd Street signal changes - west leg ped
S Signal Poles, Mast Arms, Heads 4 EA $10,000.00 $40,000 3rd Street signal changes - westbound receive

T
Install median Wall to Division to create lane 
reduction

0 LF $50.00
$0

Wall to Division - keep curbs, add median

U Sawcut for median install Wall to Division 0 LF $1.00 $0 Wall to Division - keep curbs, add median
V Removal of surfacings Wall to Division 0 SY $5.00 $0 Wall to Division - keep curbs, add median
W Striping 0 LF $0.75 $0 Wall to Division - keep curbs, add median
X Changes to NB Off Ramp - signal head 1 EA $2,000.00 $2,000 NB Off Ramp convert to L + TR (signal head change)
Y Changes to NB Off Ramp - striping changes 305 LF $0.75 $229 NB Off Ramp convert to L + TR (striping change)
Z Signal Detection, Timing and Phasing Audit 1 EA $10,000.00 $10,000

SUBTOTAL CONSTRUCTION QUANTITIES $113,042

T Allowance 0% $0
U Mob/Bond/Ins 10% $11,304
V Capitalized Interest (Bond) 0% $0
W Contingency 30% $33,913

SUBTOTAL SOFT CONSTRUCTION COSTS $45,217

X Engineering 35% $39,565
Y COB Internal Charges 8% $9,043
Z Other COB Charges 0% $0

AA Admin/Legal 5% $5,652
AB Property Costs (ROW/Easements) $0 $0
AC Utilities Costs $0 $0
AD Permit Fees $0 $0

SUBTOTAL DESIGN, PERMITS AND ROW $54,260

TOTAL ESTIMATED PROJECT COST $158,259
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City of Bend CIP
Franklin at 3rd Street Long Term - Road Diet East-West
Cost Estimate 

MARK-UPS Percent Prepared By: Robin Lewis

ELEC/I&C 0% Proj. Manager: Robin Lewis

MECHANICAL 0% Project No: ST0614

ALLOWANCE 0% Date: July 17, 2012

 MOB/BOND/INS 8%

 CONTINGENCY 30%

ENGINEERING 25%  

CAPITALIZED INTEREST (BOND) 0% COB PROVIDED
COB INTERNAL CHARGES 15% COB PROVIDED

OTHER COB COSTS 0% COB PROVIDED
  ADMIN/LEGAL 10% COB PROVIDED

NO. DESCRIPTION QTY UNIT Unit Cost TOTAL RESOURCE
Unit $

A Mobilization 1 LS $20,000.00 $20,000

B Work Zone TC 1 LS $10,000.00 $10,000  

C New ped push button poles 4 LS $3,000.00 $12,000

D
Signal timing, dilemma zone audit and change 
implementation 1 EA $10,000.00 $10,000

D Add 2070 Controller 1 EA $8,000.00 $8,000

D Survey Staking 1 LS $15,000.00 $15,000

E Asphalt Pavement Saw Cutting 3000 LF $1.00 $3,000

F Removal of surfacings 533 SY $5.00 $2,667

G removal of curbs 400 LF $2.00 $800

H Concrete inlet catchbasin with Sump 2 LS $2,500.00 $5,000

I Concrete Curb 16" 400 LF $20.00 $8,000
Curbing within 100' of intersection only; rest done with paint 
(and future redevelopment or grant funding)

J Vegetated Swale 0 LF $60.00 $0 Reconnect to the catchbasins.

K ADA Ramp (incl. truncated dome) 8 EA $2,500.00 $20,000 Just at the intersection for now.

L Concrete Sidewalk 0 SF $1.00 $0 no new sidewalk

M Concrete Driveway Apron 3240 SF $10.00 $32,400 no new driveway aprons

N Signing 10 EA $200.00 $2,000

O Striping (thermoplastic) 12000 LF $3.00 $36,000 Highlight any remaining conflict areas (3rd Street).

P Pavement Legends (thermoplastic) 10 EA $300.00 $3,000 bike lane symbol, turn lane arrows, stop bars, crosswalks

SUBTOTAL CONSTRUCTION QUANTITIES $187,867

R Allowance 0% $0
S Mob/Bond/Ins 8% $15,029
T Capitalized Interest (Bond) 0% $0
U Contingency 30% $56,360

SUBTOTAL SOFT CONSTRUCTION COSTS $71,389

V Engineering 25% $46,967
W COB Internal Charges 15% $28,180
X Other COB Charges 0% $0
Y Admin/Legal 10% $18,787
Z Property Costs (ROW/Easements) $0 $0

AA Utilities Costs $0 $0
AB Permit Fees $0 $0

SUBTOTAL DESIGN, PERMITS AND ROW $93,933

TOTAL ESTIMATED PROJECT COST $259,256
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City of Bend CIP
Franklin at Wall Street Immediate - Install turning vehicles yield to bikes/peds; NO RTOR; FYA head, no lag left, WAIT message
Cost Estimate 

MARK-UPS Percent Prepared By: Robin Lewis

ELEC/I&C 0% Proj. Manager: Robin Lewis

MECHANICAL 0% Project No: ST0614

ALLOWANCE 0% Date: June 28, 2012

 MOB/BOND/INS 8%

 CONTINGENCY 30%

ENGINEERING 10%  

CAPITALIZED INTEREST (BOND) 0% COB PROVIDED
COB INTERNAL CHARGES 5% COB PROVIDED

OTHER COB COSTS 0% COB PROVIDED
  ADMIN/LEGAL 3% COB PROVIDED

NO. DESCRIPTION QTY UNIT Unit Cost TOTAL RESOURCE
Unit $

A Mobilization 1 LS $5,000.00 $5,000
B Work Zone TC 1 LS $10,000.00 $10,000  
C Erosion Control 0 LS $0.00 $0
D Survey Staking 1 LS $2,000.00 $2,000 Remove SB right turn lane - create thru-right.
E Asphalt Pavement Saw Cutting 100 LF $1.00 $100 These are all for adding a curb extension for SB Wall
F Removal of surfacings 89 SY $10.00 $889 This eliminates the high conflicts from SB rights and ped/bike 
G removal of curbs 100 LF $2.00 $200 activity.  The area is downtown and pedestrian/bike has
H Concrete inlet catchbasin with Sump 1 LS $2,500.00 $2,500 greater priority than traffic flow
I Concrete Curb 16" 100 LF $20.00 $2,000 This adds 7 parking spaces into the downtown inventory
J Add Curb Extension 89 SY $60.00 $5,340 Pavers on top
K ADA Ramp (incl. truncated dome) 2 EA $2,500.00 $5,000 assume 2 ADA ramps (may only be 1)
L Paver sidewalk 89 SY $25.00 $2,222 this completes the curb extension
M new signal pole NW corner 1 EA $10,000.00 $10,000
N Signing 4 EA $300.00 $1,200 turning vehicles yield to bikes/peds (modified R10-15)
O Pavement Green Bike Box Markings 0 SF $20.00 $0

P
New Fully ADA Ped Signals (including message)

8 EA $1,000.00 $8,000

This is only for west leg. - include audible WAIT message during 
DON"T WALK PHASE; animated eyes, leading ped phases

Q Signal Phasing Changes 0 EA $20,000.00 $0
R Convert to Flashing Yellow Arrow signal head 2 EA $2,000.00 $4,000 remove dog house signal head

SUBTOTAL CONSTRUCTION QUANTITIES $58,451

R Allowance 0% $0
S Mob/Bond/Ins 8% $4,676
T Capitalized Interest (Bond) 0% $0
U Contingency 30% $17,535

SUBTOTAL SOFT CONSTRUCTION COSTS $22,211

V Engineering 10% $20,000
W COB Internal Charges 5% $2,923

X
Other COB Charges

0% $0
Y Admin/Legal 3% $1,754
Z Property Costs (ROW/Easements) $0 $0

AA Utilities Costs $0 $0
AB Permit Fees $0 $0

SUBTOTAL DESIGN, PERMITS AND ROW $24,676

TOTAL ESTIMATED PROJECT COST $80,663
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City of Bend CIP Change signal phasing E-W to Protected ONLY and NO RTOR NB and SB.
Neff at Purcell Exclusive Walk Phase & No RTOR
Cost Estimate Stripe crosswalks on all approaches.  Stripe bike lanes on Purcell to cross-walk.

MARK-UPS Percent Prepared By: Robin Lewis

ELEC/I&C 0% Proj. Manager: Robin Lewis

MECHANICAL 0% Project No: ST0614

ALLOWANCE 0% Date: July 6, 2012

 MOB/BOND/INS 8%

 CONTINGENCY 30%

ENGINEERING 10%  

CAPITALIZED INTEREST (BOND) 0% COB PROVIDED
COB INTERNAL CHARGES 5% COB PROVIDED

OTHER COB COSTS 0% COB PROVIDED
  ADMIN/LEGAL 3% COB PROVIDED

NO. DESCRIPTION QTY UNIT Unit Cost TOTAL RESOURCE
Unit $

A Mobilization 1 LS $2,000.00 $2,000
B Work Zone TC 1 LS $10,000.00 $10,000  
C Erosion Control 0 LS $0.00 $0
D Survey Staking 0 LS $0.00 $0
E Asphalt Pavement Saw Cutting 0 LF $1.00 $0
F Removal of surfacings 0 SY $5.00 $0
G removal of curbs 0 LF $2.00 $0
H Concrete inlet catchbasin with Sump 0 LS $2,500.00 $0
I Concrete Curb 16" 0 LF $20.00 $0
J Signal Timing, Detection, Phasing Audit 1 LS $10,000.00 $10,000

K
Changes to E-W signal heads

6 EA $2,000.00 $12,000
Change out dog houses; lefts = 4 section FYA heads; thrus = 3 
section standard heads

L

Changes to N-S signal heads

4 EA $2,000.00 $8,000

Change out 4 section green arrow head for a  xxx section FYA 
head ONE over the lane, the second req'd far left.  Include red 
arrow for right turns (No RTOR).  Just center one over the lane, 
and put another far left (assuming lefts are considered the more 
major move).  The heads will be different.  Red ball, green ball on 
both, but Red Arrow and FYA arrows for both left and right on 
one centered over the lane.

M Add 2070 controller 0 SF $10.00 $0 Already has a 2070
N Signing 2 EA $300.00 $600 No RTOR
O Pavement Green Bike Box Markings 1176 SF $20.00 $23,520 Modified Green Bike Lanes (to minimize wear) x 4 approaches
P Pavement Legends (thermoplastic) 8 EA $300.00 $2,400 bike lane symbol, 
Q Pavement stop bar marking - thermoplastic 128 LF $2.60 $333 outline of the green bike lane
R Crosswalk Striping 12" thermoplastic 336 LF $2.60 $874

S Bike Lane Striping 8" thermoplastic 700 LF $2.60 $1,820 50' on all approaches (in and out of approach) + 200' on north leg

T Implement protected only phasing E-W lefts 1 LS $1,200.00 $1,200 0.01 cmf

SUBTOTAL CONSTRUCTION QUANTITIES

$72,746

R
Allowance

0% $0

S

Mob/Bond/Ins

8% $5,820
T Capitalized Interest (Bond) 0% $0
U Contingency 30% $21,824

SUBTOTAL SOFT CONSTRUCTION COSTS $27,644

V Engineering 10% $20,000
W COB Internal Charges 5% $3,637
X Other COB Charges 0% $0
Y Admin/Legal 3% $2,182
Z Property Costs (ROW/Easements) $0 $0

AA Utilities Costs $0 $0
AB Permit Fees $0 $0

SUBTOTAL DESIGN, PERMITS AND ROW $25,820

TOTAL ESTIMATED PROJECT COST $100,390
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City of Bend CIP
Powers at 3rd
Cost Estimate 

MARK-UPS Percent Prepared By: Robin Lewis

ELEC/I&C 0% Proj. Manager: Robin Lewis

MECHANICAL 0% Project No: ST0614

ALLOWANCE 30% Date: September 11, 2012

 MOB/BOND/INS 8%

 CONTINGENCY 30%

ENGINEERING 25%  

CAPITALIZED INTEREST (BOND) 0% COB PROVIDED
COB INTERNAL CHARGES 5% COB PROVIDED

OTHER COB COSTS 0% COB PROVIDED
  ADMIN/LEGAL 3% COB PROVIDED

NO. DESCRIPTION QTY UNIT Unit Cost TOTAL RESOURCE
Unit $

A Mobilization 1 LS $2,000.00 $2,000
B Work Zone TC 1 LS $10,000.00 $10,000  
C Erosion Control 0 LS $1,000.00 $0
D Survey Staking 0 LS $2,000.00 $0
E Asphalt Pavement Saw Cutting 0 LF $1.00 $0
F Removal of surfacings 0 SY $5.00 $0
G Install mountable islands LF $2.00 $0

H
New combined pole/mast arm with illumination 
NW Corner 1 EA $4,000.00 $4,000

I Add 1 additional video detection 1 EA $8,000.00 $8,000
J Add 2070 controller 0 EA $5,000.00 $0 Already has a 2070 controller
K ADA Ramp (incl. truncated dome) 0 EA $3,000.00 $0
L East and West - change to 4 section heads 2 EA $2,000.00 $4,000 Shall run exclusive Walk Phase (no permitted crossing lefts)

M
Signal timing, dillema zone audit and change 
implementation 1 EA $10,000.00 $10,000

N Signing 4 EA $300.00 $1,200 No Right Turn on Red for WB to NB rights
O Pavement Green Bike Box Markings 0 SF $20.00 $0
P Pavement Legends (thermoplastic) 0 EA $300.00 $0
Q Pavement marking - thermoplastic 0 LF $3.00 $0

SUBTOTAL CONSTRUCTION QUANTITIES $39,200

R Allowance 30% $11,760
S Mob/Bond/Ins 8% $3,136
T Capitalized Interest (Bond) 0% $0
U Contingency 30% $11,760

SUBTOTAL SOFT CONSTRUCTION COSTS $26,656

V Engineering 25% $20,000 Includes signal audit for phasing and timing, turning movement counts

W COB Internal Charges 5% $1,960
X Other COB Charges 0% $0
Y Admin/Legal 3% $1,176
Z Property Costs (ROW/Easements) $0 $0

AA Utilities Costs $0 $0
AB Permit Fees $0 $0

SUBTOTAL DESIGN, PERMITS AND ROW $23,136

TOTAL ESTIMATED PROJECT COST $65,856
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City of Bend CIP
Reed Market at 3rd
Cost Estimate 

MARK-UPS Percent Prepared By: Robin Lewis

ELEC/I&C 0% Proj. Manager: Robin Lewis

MECHANICAL 0% Project No: ST0614

ALLOWANCE 0% Date: September 12, 2012

 MOB/BOND/INS 8%

 CONTINGENCY 30%

ENGINEERING 25%  

CAPITALIZED INTEREST (BOND) 0% COB PROVIDED
COB INTERNAL CHARGES 5% COB PROVIDED

OTHER COB COSTS 0% COB PROVIDED
  ADMIN/LEGAL 3% COB PROVIDED

NO. DESCRIPTION QTY UNIT Unit Cost TOTAL RESOURCE
Unit $

A Mobilization 1 LS $2,000.00 $2,000
B Work Zone TC 1 LS $10,000.00 $10,000  
C Erosion Control 1 LS $1,000.00 $1,000
D Survey Staking 1 LS $2,000.00 $2,000
E Asphalt Pavement Saw Cutting 400 LF $1.00 $400 sawcut for mountable islands
F Removal of surfacings 44 SY $5.00 $222 remove for mountable islands
G Install mountable islands 400 LF $2.00 $800 mountable islands at corners for bike dutch intersection
H New ped push button poles and buttons 8 EA $2,500.00 $20,000 the ramps are separated now.
I 0 LF $20.00 $0
J 0 LF $60.00 $0
K ADA Ramp (incl. truncated dome) 8 EA $3,000.00 $24,000 will need 8 new ADA ramps
L 0 SF $1.00 $0
M 0 SF $10.00 $0
N Signing 4 EA $300.00 $1,200
O Pavement Green Bike Box Markings 3120 SF $20.00 $62,400 Modified Green Bike Lanes (to minimize wear) x 3 approaches
P Pavement Legends (thermoplastic) 8 EA $300.00 $2,400 bike lane symbol, 

Q
Pavement marking - thermoplastic

2192 LF $3.00 $6,576
Ladder cross-walk+transverse cross-walk+bike cross-walk ladder

SUBTOTAL CONSTRUCTION QUANTITIES $132,998

R Allowance 0% $0
S Mob/Bond/Ins 8% $10,640
T Capitalized Interest (Bond) 0% $0
U Contingency 30% $39,899

SUBTOTAL SOFT CONSTRUCTION COSTS $50,539

V Engineering 25% $33,250 Includes signal audit for phasing and timing, turning movement counts

W COB Internal Charges 5% $6,650
X Other COB Charges 0% $0
Y Admin/Legal 3% $3,990
Z Property Costs (ROW/Easements) $0 $0

AA Utilities Costs $0 $0
AB Permit Fees $0 $0

SUBTOTAL DESIGN, PERMITS AND ROW $43,889

TOTAL ESTIMATED PROJECT COST $183,538
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City of Bend CIP
Reed Market at 27th Street Convert to protected nb left; add turn arrow sections rather than green balls for EB L + R; change timing/phasing
Cost Estimate Add 2070 controller

MARK-UPS Percent Prepared By: Robin Lewis

ELEC/I&C 0% Proj. Manager: Robin Lewis

MECHANICAL 0% Project No: ST0614

ALLOWANCE 30% Date: September 10, 2012

 MOB/BOND/INS 10% Convert to Protected, turn arrows, change phasing

 CONTINGENCY 0%

ENGINEERING 25%  

CAPITALIZED INTEREST (BOND) 0% COB PROVIDED
COB INTERNAL CHARGES 8% COB PROVIDED

OTHER COB COSTS 0% COB PROVIDED
  ADMIN/LEGAL 5% COB PROVIDED

NO. DESCRIPTION QTY UNIT Unit Cost TOTAL RESOURCE
Unit $

A

Mobilization

1 LS $5,000.00 $5,000
B Work Zone TC 1 LS $15,000.00 $15,000
C Erosion Control 0 LS $3,000.00 $0
D Survey Staking 0 LS $5,000.00 $0
E Asphalt Pavement Saw Cutting 0 LF $1.00 $0
F Removal of surfacings 0 SY $5.00 $0
G removal of curbs 0 LF $2.00 $0
H Concrete inlet catchbasin with Sump 0 LS $2,500.00 $0
I Concrete Curb 16" 0 LF $20.00 $0

J
Parkstrip construction (curb tight becomes 
buffered) 0 LF $60.00 $0

K ADA Ramp (incl. truncated dome) 0 EA $2,500.00 $0
L Concrete Sidewalk 0 SF $4.00 $0
M Concrete Driveway Apron 0 SF $10.00 $0

N

Signing

4 EA $600.00 $2,400

Add 1 double headed black on yellow arrow to mast arm; add 2 
red/white type 3 barricades behind sidewalk; (one aligned with 
each lane); relocate existing ground mounted double headed 
black on yellow arrow to be directly below the mast arm mounted 
double yellow arrow.  relocate the hospital sign to the  far right 
signal post, towards the top, so the top of the Hospital Sign aligns 
with the top of the street name sign.

O Striping 100 LF $3.00 $300 Thermoplastic the bike lane across the top of the T.  
P Pavement Legends (thermoplastic) 4 EA $350.00 $1,400 Install elongated left and right turn arrows - 2 sets EB
Q Carbon Slurry Seal 0 SY $2.60 $0

R

New signal pole, mast arm, combination 
luminaire mast arm and luminaire

1 EA $4,000.00

$4,000

This will be located at the NE 'corner' of the intersection and 
replace the mast arm that the existing dog house is on to extend 
the arm to allow a head to be centered over the NB left turn lane.

S

Changes to EB heads
3 EA $2,000.00

$6,000

Change out green ball signal indication for 4 section FYA heads; 
two mounted on mast arm, 1 mounted on far left post of new pole.

T Change controller to a 2070. 1 EA $5,000.00 $5,000 This includes the 2070 and a modem/switch
U Changes to NB head 1 EA $2,000.00 $2,000 Change out doghouse for a 4 section FYA Head.
V 0 SY $5.00 $0
W Add second NB thru head 1 EA $2,000.00 $2,000 Now we need a second thru head.  

X
Change to Video Detection

1 EA $24,000.00
$24,000

Can coordinate with GO Bond overlay to remove loops with a grind

Y Change signal phasing and timing 1 LS $2,000.00 $2,000 execute signal phasing changes
Z

SUBTOTAL CONSTRUCTION QUANTITIES $69,100

T Allowance 30% $20,730
U Mob/Bond/Ins 10% $6,910
V Capitalized Interest (Bond) 0% $0
W Contingency 0% $0

SUBTOTAL SOFT CONSTRUCTION COSTS $27,640

X Engineering 25% $20,000
Y COB Internal Charges 8% $5,528
Z Other COB Charges 0% $0

AA Admin/Legal 5% $3,455
AB Property Costs (ROW/Easements) $0 $0
AC Utilities Costs $0 $0
AD Permit Fees $0 $0

SUBTOTAL DESIGN, PERMITS AND ROW $28,983

TOTAL ESTIMATED PROJECT COST $96,740
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City of Bend CIP
Franklin Avenue Hill to 1st Safety Mitigation
Cost Estimate 

MARK-UPS Percent Prepared By: Robin Lewis

ELEC/I&C 0% Proj. Manager: Robin Lewis

MECHANICAL 0% Project No: ST0614

ALLOWANCE 0% Date: July 16, 2012

 MOB/BOND/INS 8%

 CONTINGENCY 20% PAINTED ONLY ROAD DIET

ENGINEERING 25%  

CAPITALIZED INTEREST (BOND) 0% COB PROVIDED
COB INTERNAL CHARGES 10% COB PROVIDED

OTHER COB COSTS 0% COB PROVIDED
  ADMIN/LEGAL 5% COB PROVIDED

NO. DESCRIPTION QTY UNIT Unit Cost TOTAL RESOURCE
Unit $

A
Mobilization

1 LS $4,000.00 $4,000
B Work Zone TC 1 LS $10,000.00 $10,000  
C Erosion Control 1 LS $1,000.00 $1,000
D Survey Staking 0 LS $1,000.00 $0
E Asphalt Pavement Saw Cutting 0 LF $1.00 $0
F Removal of surfacings 0 SY $5.00 $0
G removal of curbs 0 LF $2.00 $0
H Concrete inlet catchbasin with Sump 4 LS $2,500.00 $10,000
I Concrete Curb 16" 0 LF $20.00 $0
J Vegetated Swale 0 LF $60.00 $0
K ADA Ramp (incl. truncated dome) 8 EA $2,500.00 $20,000
L Concrete Sidewalk 0 SF $4.00 $0
M Carbon Seal Overlay for striping prep 10478 SY $2.60 $27,243
N Signing 2 EA $200.00 $400
O Striping (thermoplastic) 16840 LF $3.00 $50,520
P Pavement Legends (thermoplastic) 5 EA $300.00 $1,500 Thermo xwalks - 2 ea per crossing assumed; + bike + sharrow
Q Illumination 1 EA $15,000.00 $15,000  

SUBTOTAL CONSTRUCTION QUANTITIES $139,663

R Allowance 0% $0
S Mob/Bond/Ins 8% $11,173
T Capitalized Interest (Bond) 0% $0
U Contingency 20% $27,933

SUBTOTAL SOFT CONSTRUCTION COSTS $39,106

V Engineering 25% $34,916
W COB Internal Charges 10% $13,966
X Other COB Charges 0% $0
Y Admin/Legal 5% $6,983
Z Property Costs (ROW/Easements) $0 $0

AA Utilities Costs $0 $0
AB Permit Fees $0 $0

SUBTOTAL DESIGN, PERMITS AND ROW $55,865

TOTAL ESTIMATED PROJECT COST $178,769

Near Term: Restripe, add crosswalks (stop approaches), bike lanes, sharrows thru tunnel, lane organization to 
eliminate lane slop
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City of Bend CIP
Awbrey at Portland Convert 2-way stop to mini-roundabout
Cost Estimate 

MARK-UPS Percent Prepared By: Robin Lewis

ELEC/I&C 0% Proj. Manager: Robin Lewis

MECHANICAL 0% Project No: ST0614

ALLOWANCE 0% Date: September 13, 2012

 MOB/BOND/INS 0%

 CONTINGENCY 25%

ENGINEERING 10%  

CAPITALIZED INTEREST (BOND) 0% COB PROVIDED
COB INTERNAL CHARGES 5% COB PROVIDED

OTHER COB COSTS 0% COB PROVIDED
  ADMIN/LEGAL 3% COB PROVIDED

NO. DESCRIPTION QTY UNIT Unit Cost TOTAL RESOURCE
Unit $

A Mobilization 1 LS $5,000.00 $5,000
B Work Zone TC 1 LS $5,000.00 $5,000  
C Clearing and Grubbing 0 LS $3,000.00 $0
D Survey Staking 1 LS $3,000.00 $3,000
E Asphalt Pavement Saw Cutting 480 LF $1.00 $480
F Removal of surfacings 213 SY $5.00 $1,067
G removal of curbs 0 LF $2.00 $0
H Concrete inlet catchbasin with Sump 0 LS $2,500.00 $0
I Concrete Curb mountable 480 LF $15.00 $7,200
J bike ramp 8 ea $1,500.00 $12,000
K ADA Ramp (incl. truncated dome) 8 EA $2,000.00 $16,000
L Concrete Sidewalk 3200 SF $5.00 $16,000
M Bright Side Strips 0 EA $50.00 $0
N Signing 4 EA $200.00 $800 Yield Signs
O Striping (thermoplastic) 600 LF $2.60 $1,560 crosswalks, circulating line
P Pavement Legends (thermoplastic) 12 EA $300.00 $3,600 yield bar, (2) bike symbols each leg
Q Colored ACP 240 SF $10.00 $2,400 colored/stamped ACP truck apron

R Traffic circle incl. landscaping 1 EA $5,000.00 $5,000 central island = traffic circle

SUBTOTAL CONSTRUCTION QUANTITIES $79,107

R Allowance 0% $0
S Mob/Bond/Ins 0% $0
T Capitalized Interest (Bond) 0% $0
U Contingency 25% $19,777

SUBTOTAL SOFT CONSTRUCTION COSTS $19,777

V Engineering 10% $20,000
W COB Internal Charges 5% $3,955
X Other COB Charges 0% $0
Y Admin/Legal 3% $2,373
Z Property Costs (ROW/Easements) $0 $0

AA Utilities Costs $0 $0
AB Permit Fees $0 $0

SUBTOTAL DESIGN, PERMITS AND ROW $26,329

TOTAL ESTIMATED PROJECT COST $98,883
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City of Bend CIP
Bear Creek Pettigrew Increase awareness of stops/intersection. Clear Sight Line.
Cost Estimate 

MARK-UPS Percent Prepared By: Robin Lewis

ELEC/I&C 0% Proj. Manager: Robin Lewis

MECHANICAL 0% Project No: ST0614

ALLOWANCE 0% Date: August 31, 2012

 MOB/BOND/INS 0%

 CONTINGENCY 10%

ENGINEERING 0%  

CAPITALIZED INTEREST (BOND) 0% COB PROVIDED
COB INTERNAL CHARGES 5% COB PROVIDED

OTHER COB COSTS 0% COB PROVIDED
  ADMIN/LEGAL 3% COB PROVIDED

NO. DESCRIPTION QTY UNIT Unit Cost TOTAL RESOURCE
Unit $

A Mobilization 0 LS $2,000.00 $0
B Work Zone TC 1 LS $2,000.00 $2,000  
C Clearing and Grubbing 1 LS $3,000.00 $3,000 Clear SE corner of bounders, grasses.
D Survey Staking 0 LS $0.00 $0
E Asphalt Pavement Saw Cutting 0 LF $1.00 $0
F Removal of surfacings 0 SY $5.00 $0
G removal of curbs 0 LF $2.00 $0
H Concrete inlet catchbasin with Sump 0 LS $2,500.00 $0
I Concrete Curb 16" 0 LF $20.00 $0
J Vegetated Swale 0 LF $60.00 $0
K ADA Ramp (incl. truncated dome) 0 EA $2,500.00 $0
L Concrete Sidewalk 0 SF $1.00 $0

M
Bright Side Strips

4 EA $50.00 $200
Install one on each stop (WB, NB).  Install one on each Adv Stop 
(WB, NB)

N
Signing

4 EA $200.00 $800
2 oversize stop signs. 2 adv street name plaques on Adv. Stop 
Warnings (all 4 need new posts (taller posts).

O
Striping

40 LF $5.00 $200
Transverse Peripheral (2' bar, 5 each side of lane, last set at 
Stop Ahead Sign)

P Pavement Legends (thermoplastic) 0 EA $300.00 $0 bike lane symbol, turn lane arrows, stop bars, crosswalks
Q Carbon Slurry Seal 0 EA $2.60 $0  

SUBTOTAL CONSTRUCTION QUANTITIES $6,200

R Allowance 0% $0
S Mob/Bond/Ins 0% $0
T Capitalized Interest (Bond) 0% $0
U Contingency 10% $620

SUBTOTAL SOFT CONSTRUCTION COSTS $620

V Engineering 0% $0
W COB Internal Charges 5% $310
X Other COB Charges 0% $0
Y Admin/Legal 3% $186
Z Property Costs (ROW/Easements) $0 $0

AA Utilities Costs $0 $0
AB Permit Fees $0 $0

SUBTOTAL DESIGN, PERMITS AND ROW $496

TOTAL ESTIMATED PROJECT COST $6,820
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City of Bend CIP
Country Club at Murphy Increase awareness of stops/intersection. Clear Sight Line.
Cost Estimate 

MARK-UPS Percent Prepared By: Robin Lewis

ELEC/I&C 0% Proj. Manager: Robin Lewis

MECHANICAL 0% Project No: ST0614

ALLOWANCE 0% Date: August 31, 2012

 MOB/BOND/INS 0%

 CONTINGENCY 10%

ENGINEERING 0%  

CAPITALIZED INTEREST (BOND) 0% COB PROVIDED
COB INTERNAL CHARGES 5% COB PROVIDED

OTHER COB COSTS 0% COB PROVIDED
  ADMIN/LEGAL 3% COB PROVIDED

NO. DESCRIPTION QTY UNIT Unit Cost TOTAL RESOURCE
Unit $

A Mobilization 0 LS $2,000.00 $0
B Work Zone TC 1 LS $2,000.00 $2,000  
C Clearing and Grubbing 1 LS $3,000.00 $3,000 Clear SE corner of boulders, grasses.
D Survey Staking 0 LS $0.00 $0
E Asphalt Pavement Saw Cutting 0 LF $1.00 $0
F Removal of surfacings 0 SY $5.00 $0
G removal of curbs 0 LF $2.00 $0
H Concrete inlet catchbasin with Sump 0 LS $2,500.00 $0
I Concrete Curb 16" 0 LF $20.00 $0
J Vegetated Swale 0 LF $60.00 $0
K ADA Ramp (incl. truncated dome) 0 EA $2,500.00 $0
L Concrete Sidewalk 0 SF $1.00 $0

M
Bright Side Strips

2 EA $50.00 $100
Install one on each stop (NB).  Install one on each Adv Stop (NB)

N
Signing

2 EA $200.00 $400
1 oversize stop signs. 1 adv street name plaques on Adv. Stop 
Warnings (all 2 need new posts (taller posts).

O
Striping

20 LF $5.00 $100
Transverse Peripheral (2' bar, 5 each side of lane, last set at 
Stop Ahead Sign)

P Pavement Legends (thermoplastic) 0 EA $300.00 $0
Q Carbon Slurry Seal 0 EA $2.60 $0  

SUBTOTAL CONSTRUCTION QUANTITIES $5,600

R Allowance 0% $0
S Mob/Bond/Ins 0% $0
T Capitalized Interest (Bond) 0% $0
U Contingency 10% $560

SUBTOTAL SOFT CONSTRUCTION COSTS $560

V Engineering 0% $0
W COB Internal Charges 5% $280
X Other COB Charges 0% $0
Y Admin/Legal 3% $168
Z Property Costs (ROW/Easements) $0 $0

AA Utilities Costs $0 $0
AB Permit Fees $0 $0

SUBTOTAL DESIGN, PERMITS AND ROW $448

TOTAL ESTIMATED PROJECT COST $6,160
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City of Bend CIP
Greenwood Avenue at 1st Street Safety Mitigation CURB EXTENSIONS SOUTH SIDE
Cost Estimate 

MARK-UPS Percent Prepared By: Robin Lewis

ELEC/I&C 0% Proj. Manager: Robin Lewis

MECHANICAL 0% Project No: ST0614

ALLOWANCE 0% Date: September 13, 2012

 MOB/BOND/INS 0%

 CONTINGENCY 20%

ENGINEERING 25%  

CAPITALIZED INTEREST (BOND) 0% COB PROVIDED
COB INTERNAL CHARGES 8% COB PROVIDED

OTHER COB COSTS 0% COB PROVIDED
  ADMIN/LEGAL 5% COB PROVIDED

NO. DESCRIPTION QTY UNIT Unit Cost TOTAL RESOURCE
Unit $

A Mobilization 1 LS $1,500.00 $1,500
B Work Zone TC 1 LS $5,000.00 $5,000  
C Erosion Control 1 LS $1,000.00 $1,000
D Survey Staking 1 LS $1,000.00 $1,000
E Asphalt Pavement Saw Cutting 160 LF $1.00 $160 curb ext SW, SE corners extension Greenwood and 1st (bulbs)
F Removal of surfacings 1280 SY $5.00 $6,400
G removal of curbs 160 LF $2.00 $320
H Concrete inlet catchbasin with Sump 3 LS $2,500.00 $7,500
I Concrete Curb 16" 200 LF $20.00 $4,000
J Vegetated Swale 0 LF $60.00 $0
K ADA Ramp (incl. truncated dome) 4 EA $2,500.00 $10,000
L Concrete Sidewalk 100 SF $1.00 $100
M Concrete Driveway Apron 0 SF $10.00 $0
N Signing EA $300.00 $0
O Striping LF $3.00 $0
P Pavement Legends (thermoplastic) EA $300.00 $0
Q Striping Removal LF $5.00 $0  

SUBTOTAL CONSTRUCTION QUANTITIES $36,980

R Allowance 0% $0
S Mob/Bond/Ins 0% $0
T Capitalized Interest (Bond) 0% $0
U Contingency 20% $7,396

SUBTOTAL SOFT CONSTRUCTION COSTS $7,396

V Engineering 25% $9,245
W COB Internal Charges 8% $2,958
X Other COB Charges 0% $0
Y Admin/Legal 5% $1,849
Z Property Costs (ROW/Easements) $0 $0

AA Utilities Costs $0 $0
AB Permit Fees $0 $0

SUBTOTAL DESIGN, PERMITS AND ROW $14,052

TOTAL ESTIMATED PROJECT COST $44,376
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City of Bend CIP
Greenwood Avenue at Hill Street Safety Mitigation Add Curb Extensions
Cost Estimate 

MARK-UPS Percent Prepared By: Robin Lewis

ELEC/I&C 0% Proj. Manager: Robin Lewis

MECHANICAL 0% Project No: ST0614

ALLOWANCE 0% Date: June 28, 2012

 MOB/BOND/INS 10%

 CONTINGENCY 30%

ENGINEERING 25%  Curb extensions at Hill Street (necessitates NE corner easement)

CAPITALIZED INTEREST (BOND) 0% COB PROVIDED Adv. Stop

COB INTERNAL CHARGES 8% COB PROVIDED Crosswalk markings

OTHER COB COSTS 0% COB PROVIDED Illumination Changes

  ADMIN/LEGAL 5% COB PROVIDED

NO. DESCRIPTION QTY UNIT Unit Cost TOTAL RESOURCE
Unit $

A Mobilization 1 LS $4,000.00 $4,000
B Work Zone TC 1 LS $20,000.00 $20,000  
C Erosion Control 1 LS $1,000.00 $1,000
D Survey Staking 1 LS $1,000.00 $1,000

E
Asphalt Pavement Saw Cutting

580 LF $1.00 $580
100 LF each corner; but NE corner = 220 LF 6' s/w; 280 LF 
curb/AC Cut; 2 d/w aprons; pkg stripes 150 LF; 

F Removal of surfacings 516 SY $5.00 $2,578
G removal of curbs 580 LF $2.00 $1,160
H Concrete inlet catchbasin with Sump 8 LS $2,500.00 $20,000
I Concrete Curb 16" 580 LF $20.00 $11,600
J driveway aprons 288 SF $60.00 $17,280
K ADA Ramp (incl. truncated dome) 8 EA $2,500.00 $20,000
L Concrete Sidewalk 3200 SF $1.00 $3,200
M Concrete Driveway Apron 200 SF $10.00 $2,000
N Signing 8 EA $200.00 $1,600 xwalk ahead, stop for peds, walk zone, parking (2)

O
Striping (thermoplastic)

302 LF $3.00 $906
adv 2' stop bars (20' each), sidestreet crosswalk (24' x 4), 
mainline crosswalk (9' long, 14 total bars)

P Pavement Legends (thermoplastic) 8 EA $300.00 $2,400 Look
Q Illumination 2 EA $5,000.00 $10,000 250 Watt
R Parking striping 150 LF $3.00 $450 

SUBTOTAL CONSTRUCTION QUANTITIES $119,754

S Allowance 0% $0
T Mob/Bond/Ins 10% $11,975

U
Capitalized Interest (Bond)

0% $0
V Contingency 30% $35,926

SUBTOTAL SOFT CONSTRUCTION COSTS $47,902

W Engineering 25% $29,938
X COB Internal Charges 8% $9,580
Y Other COB Charges 0% $0
X Admin/Legal 5% $5,988

AA Property Costs (ROW/Easements) 1,500 EA 15.00$           $22,500 $15.00 per square foot x10' easement x 150 lf

AB Utilities Costs $0 $0
AC Permit Fees $0 $0

SUBTOTAL DESIGN, PERMITS AND ROW $68,006

TOTAL ESTIMATED PROJECT COST $167,655
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City of Bend CIP
Wilson & 2nd Signal Queue Blocks Sight Lines
Cost Estimate 

MARK-UPS Percent Prepared By: Robin Lewis

ELEC/I&C 0% Proj. Manager: Robin Lewis

MECHANICAL 0% Project No: ST0614

ALLOWANCE 0% Date: August 31, 2012

 MOB/BOND/INS 0%

 CONTINGENCY 10%

ENGINEERING 10%  

CAPITALIZED INTEREST (BOND) 0% COB PROVIDED
COB INTERNAL CHARGES 5% COB PROVIDED

OTHER COB COSTS 0% COB PROVIDED
  ADMIN/LEGAL 3% COB PROVIDED

NO. DESCRIPTION QTY UNIT Unit Cost TOTAL RESOURCE
Unit $

A Mobilization 0 LS $5,000.00 $0
B Work Zone TC 1 LS $5,000.00 $5,000  
C Clearing and Grubbing 0 LS $3,000.00 $0
D Survey Staking 0 LS $0.00 $0
E Asphalt Pavement Saw Cutting 0 LF $1.00 $0
F Removal of surfacings 0 SY $5.00 $0
G removal of curbs 0 LF $2.00 $0
H Concrete inlet catchbasin with Sump 0 LS $2,500.00 $0
I Concrete Curb 16" 0 LF $20.00 $0
J Vegetated Swale 0 LF $60.00 $0
K ADA Ramp (incl. truncated dome) 0 EA $2,500.00 $0
L Concrete Sidewalk 0 SF $1.00 $0
M Bright Side Strips 0 EA $50.00 $0

N
Signing

2 EA $200.00 $400
do not block intersection EB reg. signal queue blocks sight lines 
NB Warning

O Striping (thermoplastic) 2280 LF $5.00 $11,400
P Pavement Legends (thermoplastic) 0 EA $300.00 $0
Q Carbon Slurry Seal 0 EA $2.60 $0  

SUBTOTAL CONSTRUCTION QUANTITIES $16,800

R Allowance 0% $0
S Mob/Bond/Ins 0% $0
T Capitalized Interest (Bond) 0% $0
U Contingency 10% $1,680

SUBTOTAL SOFT CONSTRUCTION COSTS $1,680

V Engineering 10% $1,680
W COB Internal Charges 5% $840
X Other COB Charges 0% $0
Y Admin/Legal 3% $504
Z Property Costs (ROW/Easements) $0 $0

AA Utilities Costs $0 $0
AB Permit Fees $0 $0

SUBTOTAL DESIGN, PERMITS AND ROW $3,024

TOTAL ESTIMATED PROJECT COST $18,480



 

 

Appendix D Cost‐Benefit Analysis 
Worksheets 
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