
 

Appendix 1 – Previously Completed Studies 

  









 

Appendix 2 – Robert Road RSA Recommendations



 

Robert Road RSA Recommendations
Location Potential Safety Issue Description Countermeasures for Consideration Agency to Respond 

Robert Road 

1. Right shoulder being used as turn lane.
2. High approach speeds, and permissive right turn on red could
make it difficult for drivers to judge gaps.
3. Drivers not stopping for red light while machining right turn.
4. Traffic signals centered over lanes have been shown to provide
safer operation.
5. Object marker blocking curve sign and speed plaque.
6. Single chevron at northwest quadrant.

1. Implement a countermeasure such as pavement markings to deter right turns from shoulder. 
2. Evaluate the desirability of a “no right turn on red” sign. 
3. Targeted enforcement for red light runners. 
4. Adjust traffic signal heads so they are centered over their respective lanes. 
5. Move the curve warning sign so it is more conspicuous. 
6. Remove the single chevron and replace it with delineators or a W1-6 sign. 

1. ADOT 
2. ADOT 
3. Prescott Valley 
4. ADOT 
5. Prescott Valley 
6. ADOT 

SR 89A north and east of the 
intersection 

1. Westbound traffic signals are visible to southbound traffic.
2. RSA team observed the average speed of drivers approaching
the curve at 44 mph.
3. Single chevron may not convey clear message.
4. Numerous guide signs and route markers close to the
intersection can make it difficult for unfamiliar drivers.
5. The signal head on “A” pole for SB traffic has diminished
visibility.
6. Curve warning sign and speed plaque has limited visibility behind
luminaire pole.
7. NB SR 89A traffic stopping on the shoulder which is causing
pavement edge erosion.

1. Shield the westbound SR 89A traffic signals so they cannot be seen by southbound 89A traffic.
2. Re-evaluate the speed limit on SB SR 89A north of the intersection.
3. Remove the single chevron and replace it with either delineators or a W1-6 sign.
4. Re-evaluate signing plan for the intersection. Consider the use of diagrammatic signs and in lane
pavement markings.
5. The signal head should be re-aimed to maximize the visibility for approaching traffic.
6. Relocate curve warning sign and speed plaque to become more visible.
7. Seal the entrance to the area to discourage drivers from stopping there and repair the edge drop off.

1. ADOT 
2. ADOT 
3. ADOT 
4. ADOT 
5. ADOT 
6. ADOT 
7. ADOT 

SR 89A west of the intersection 1. Traffic signals centered over lanes have been shown to provide 
safer operation. 1. Center traffic signal heads over their respective lanes. 1. ADOT 

Fain Rd 
1. Yield sign not easily visible to right-turning drivers.  
2. Traffic signals centered over lanes have been shown to provide 
safer operation. 

1. Turn the yield sign so it is more clearly visible to right turning drivers. 
2. Center traffic signal heads over their respective lanes. 

1. ADOT 
2. ADOT 

Eastbound and Westbound 
Approach Rd 

1. The RSA team measured speeds that averaged over the posted 
speed limit near the intersection. 
2. No signing for Jerome at the Robert Rd intersection. 

1. Oversized speed limit signs, adding beacons, adding reduced speed signs ahead, fixed ITS radar 
feedback sign, additional speed limit signs, enhanced enforcement. 
2. Consider adding Jerome signing at the Robert Rd intersection and to NB Fain Rd. 

1. ADOT, Prescott Valley Local 
Law Enforcement 
2. ADOT 

General Recommendation all 
signal heads 1. Traffic Signal Visibility. 1. Add a reflective back plate to traffic signal heads. 1. ADOT 

  



 

Appendix 3 – Interchange and Intersection Truck Template Diagrams



(c) 2
015 T

ranso
ft So

lution
s, Inc

. All 
rights

 rese
rved.

(c) 2015 Tr
ansoft Solut

ions, Inc. A
ll rights res

erved.

(c) 2015
 Transoft

 Solution
s, Inc. A

ll rights 
reserved.

(c) 2
015 

Tran
soft 

Solut
ions,

 Inc.
 All 

right
s re

serve
d.

(c) 2015 Transoft Solutions, Inc. A
ll rights reserved.

(c) 2015 Transoft
 Solutions, Inc. A

ll rights reserved.

(c) 
2015

 Tra
nsof

t So
lutio

ns, 
Inc. 

All r
ights

 res
erve

d.

(c) 2
015 Transoft Solutions, Inc. A

ll rights reserved.

(c) 2
015 T

ranso
ft So

lution
s, Inc

. All 
rights

 rese
rved.

(c) 2015
 Transoft S

olutions, Inc. A
ll rights reserved.

(c) 2
0
15
 Transoft S

olutions, Inc. A
ll rights reserved.

(c) 20
15 Tra

nsoft S
olution

s, Inc. 
All righ

ts rese
rved.

S
R
 
8
9
 

T
I

volosine
Text Box
    SR 89 TI



L
a
r
r
y
 

C
a
ld

w
e
ll

(c
) 

2
0
15
 

T
ra

n
s
o
ft 

S
o
lu
tio

n
s
, 
In

c
. 

A
ll 

rig
h
ts
 
re

s
e
rve

d
.

(c) 2
015 

Tran
soft 

Solut
ions,

 Inc.
 All 

right
s re

serve
d.

(c)
 20

15 
Tra

nso
ft 

Sol
uti

ons
, In

c. 
All 

righ
ts 

res
erv

ed.

(c
) 

2
0
15
 

T
ra

n
so

ft 
S
o
lu
tio

n
s, 

In
c
. 

A
ll 

rig
h
ts 

re
se

rve
d
.

(c) 2
015 

Trans
oft S

olutio
ns, In

c. Al
l righ

ts re
serve

d.

(c) 
201

5 T
ran

sof
t S

olut
ions

, In
c. A

ll r
ight

s r
ese

rved
.

(c) 
201

5 T
ran

soft
 So

lutio
ns, 

Inc.
 All
 rig

hts 
rese

rved
.

(c) 2
015 

Tran
soft 

Solu
tions

, Inc
. All

 righ
ts re

serve
d.

(c)
 20

15 
Tra

nso
ft S

olu
tion

s, 
Inc.
 Al
l ri

ght
s r

ese
rve

d.

(c) 2
015 T

ranso
ft So

lution
s, Inc

. All 
rights

 rese
rved.

volosine
Text Box
     Larry Caldwell Drive



G
r
a
n
it

e
 

D
e
ll
s

(c) 2015 Transoft Solutions, Inc. All rights reserved.

(c) 2015 Transoft Solutions, Inc. All rights reserved.

(c) 2015 Transoft Solutions, Inc. All rights reserved.

(c) 2015 Transoft Solutions, Inc. All rights reserved.

(c
) 

20
15
 T

ra
ns

of
t 

So
lu
ti

on
s,
 I

nc
. 

A
ll 

rig
ht

s 
re

se
rv

ed
.

(c) 2015 Transoft Solutions, Inc. All rights reserved.

(c) 2015 Transoft Solutions, Inc. All rights reserved.

(c
) 

20
15
 T

ra
ns

of
t 

So
lu
ti

on
s,
 I

nc
. 

A
ll 

rig
ht

s 
re

se
rv

ed
.

(c) 2015 Transoft Solutions, Inc. All rights reserved.

(c
) 

20
15
 T

ra
ns

of
t 

So
lu
ti

on
s,
 I

nc
. 

A
ll 

rig
ht

s 
re

se
rv

ed
.

(c) 2015 Transoft Solutions, Inc. All rights reserved.

(c) 2015 Transoft Solutions, Inc. All rights reserved.

volosine
Text Box
Granite Dells Pkwy



G
la

s
s
f

o
r
d
 

H
il
l

(c) 
2015

 Tra
nsof

t So
lutio

ns, 
Inc. 

All r
ight

s re
serv

ed.

(c) 20
15 Tra

nsoft S
olution

s, Inc. 
All righ

ts rese
rved.

(c) 
201

5 T
ran

soft
 So

lutio
ns, 

Inc.
 All
 rig

hts
 re

serv
ed.

(c) 20
15 Tra

nsoft 
Solutio

ns, Inc
. All r

ights 
reserv

ed.

(c) 2015 Transoft Solutions, Inc. All rights reserved.

(c) 201
5 Tran

soft So
lutions,

 Inc. A
ll right

s reser
ved.

(c) 
201

5 T
rans

oft 
Solu

tion
s, I

nc. 
All 

righ
ts r

ese
rved

.

(c) 2015 Transoft Solutions, Inc. All rights reserved.

(c) 2015 Transoft Solutions, Inc. All rights reserved.

(c) 2
015 

Trans
oft S

olutio
ns, I

nc. A
ll rig

hts r
eserv

ed.

(c) 
2015

 Tra
nsof

t So
lutio

ns, 
Inc. 

All r
ight

s re
serv

ed.

(c) 2015 Transoft Solutions, Inc. All rights reserved.

volosine
Text Box
 Glassford Hill Road



V
ie

w
p
o
in
t
 

D
r
iv

e

(c) 
201

5 T
ran

sof
t S

olut
ions

, In
c. A

ll r
ight

s r
ese

rved
.

(c) 2015 Transoft Solutions, Inc. All rights reserved.

(c) 2015 Transoft Solutions, Inc. A
ll rights reserved.

(c) 2
015 

Trans
oft S

olutio
ns, In

c. Al
l righ

ts re
serve

d.

(c)
 20

15 
Tra

nso
ft 

Sol
utio

ns,
 In

c. 
All 

righ
ts 

res
erv

ed.

(c) 2
0
15
 Transoft S

olutions, Inc. A
ll rights reserved.

(c) 2
015 

Tran
soft 

Solut
ions,

 Inc.
 All 

right
s res

erved
.

(c)
 20

15 
Tra

nso
ft 

Sol
utio

ns,
 In

c. 
All 

righ
ts 

res
erv

ed.

(c) 2
015 T

ranso
ft So

lution
s, Inc

. All 
rights

 rese
rved.

(c)
 20

15 
Tra

nso
ft 

Sol
utio

ns,
 In

c. 
All 

righ
ts 

res
erv

ed.

(c) 2
015 T

ranso
ft So

lution
s, Inc

. All 
rights

 rese
rved.

volosine
Text Box
        Viewpoint Drive



R
o

b
e
r
t
 

R
d

(c
) 

20
15
 T

ra
ns

of
t 

So
lu
ti
on

s,
 I

nc
. 

A
ll 

ri
gh
ts
 r

es
er

ve
d.

(c) 2015 Transoft Solutions, Inc. All rights reserved.

(c) 201
5 Trans

oft Sol
utions, 

Inc. All
 rights

 reserv
ed.

(c) 2
015 T

ranso
ft So

lution
s, Inc

. All 
rights

 rese
rved.

(c) 2015 Transoft Solutions, Inc. All rights reserved.

(c) 2015 Transoft Solutions, Inc. All rights reserved.

(c) 2
015 T

ranso
ft So

lution
s, Inc

. All 
rights

 rese
rved.

(c) 
201

5 T
rans

oft 
Solu

tion
s, I

nc. 
All 

righ
ts r

ese
rved

.

(c) 2015 Tra
nsoft Solutio

ns, Inc. All r
ights reserve

d.

volosine
Text Box
    Robert Road



 

Appendix 4 – Predictive Safety Analysis



Predictive Safety Analysis of Selected Improvements on the SR-89A Corridor
DRAFT

October 11, 2017

As a subconsultant to AECOM, Lee Engineering has conducted a predictive safety analysis for the SR-89A
corridor, with the objective to rank selected improvements according to their safety benefit.

Safety improvements are often evaluated according to their Crash Modification Factor (CMF).  A CMF
represents the rate of expected change in crashes after implementing a roadway change.  For instance,
a CMF of 0.9 indicates that after the roadway change, crashes should be 90% as high as before the
change.  (A CMF of 0.9 translates to a 10 percent crash reduction.)  CMFs can be established to apply to
only certain crash types or severities.  The Highway Safety Manual1 and the Crash Modification Factors
Clearinghouse2 are the primary resources used to determine CMFs for this analysis.

While CMFs are a powerful analysis tool, they are typically taken from studies conducted at a variety of
sites that may or may not have similar characteristics as the sites in the study corridor.  As such, actual
results could differ, either positively or negatively, from the CMF predictions.

Robert Road

Predictive safety analysis has been requested for three improvements at the intersection of Robert Rd.
and SR-89A:

· Conversion of the signalized intersection to a roundabout
· Conversion of the signalized intersection to a grade-separated interchange
· Addition of a northbound left-turn lane (and possible related change to lane configuration) and

installation of reflective backplates at the signal with signal modifications

The improvements are discussed below, in order of their expected safety benefit, from highest to
lowest.

Roundabout

Many studies have documented the ability of roundabouts to help mitigate crashes.  Roundabouts, in
fact, are one of the “proven safety countermeasures”3 recommended for implementation by the Federal
Highway Administration as a safety mitigation measure.

The roundabout at Robert Road is proposed to have two circulating lanes; two-lane roundabouts often
have more sources of conflict than single-lane roundabouts.  Several CMFs address the conversion of
signalized intersections to roundabouts, but only two studies provide CMFs to address the conversion of

1 Highway Safety Manual, American Association of State Highway and Transportation Officials, 2010.
2 Crash Modification Factors Clearinghouse, www.cmfclearinghouse.org.
3 Proven Safety Countermeasures:  Roundabouts.  Federal Highway Administration, FHWA-SA-17-055

a signal to a two-lane roundabout.  Both such studies4,5 show the same CMF values, suggesting that they
may have been drawn from the same source data.

The CMF for all crashes (in both studies) is 0.81, and the CMF for injury crashes is 0.29.  This suggests
that while total crashes may be reduced by about 19 percent, severe crashes could drop by 71 percent.

Robert Road experienced a total of 22 crashes over the recent 5-year period, or an average of 4.4
crashes per year.  Of these, 12 were either injury or fatality crashes, and 10 involved property damage
only.  The CMFs suggest that annual severe crashes might be reduced from 2.4 to about 0.7, while total
annual crashes could drop from 4.4 to about 3.6.

Grade-separated interchange

One study6 determined CMFs associated with converting at-grade intersections to grade-separated
interchanges; a variety of CMFs were determined according to the before and after characteristics.  For
the conversion of signalized intersections to a grade-separated interchange, this study determined a
CMF for all crashes of 0.73 and a CMF for injury crashes of 0.72.

It should be noted that this study did not consider the type of grade-separated interchange, and
certainly the interchange design can have a large impact of its safety performance.  However, limits on
the available data make it difficult to identify CMFs for specific interchange types.

Applying these CMF values to the crash pattern on Robert Road would suggest a reduction in annual
injury crashes from 2.4 to about 1.7 and total annual crashes from 4.4 to about 3.2.

While the roundabout is expected to reduce total crashes by a smaller rate than the interchange, it is
considered to have better overall safety performance than the grade-separated interchange because it
is expected to reduce severe crashes by a greater rate.

Northbound left-turn lane

A comprehensive review of the CMF Clearinghouse revealed no crash modification factors associated
with adding a left-turn lane on the minor street of a signalized interchange.  However, in general, an
increase in capacity on an intersection approach might be expected to reduce queuing on that approach

4 Gross, F., Lyon, C., Persaud, B., Srinivasan, R., "Safety Effectiveness of Converting Signalized Intersections to
Roundabouts." Presented at the 91st Annual Meeting of the Transportation Research Board, Paper No. 12-1658,
Washington, DC (2012). Results also published in Accident Analysis and Prevention, Volume 50, January 2013,
pages 234-241.
5 Srinivasan, R., Baek, J., Smith, S., Sundstrom, C., Carter, D., Lyon, C., Persaud, B., Gross, F., Eccles, K., Hamidi, A.,
and Lefler, N., "NCHRP Report 705: Evaluation of Safety Strategies at Signalized Intersections.", Washington, D.C.,
Transportation Research Board, National Research Council, (2011). Presented at the Transportation Research
Board 91st Annual Meeting, Paper No. 12-2521, January 22-26, 2012, Washington, DC.
6 Elvik, R. and Erke, A., "Revision of the Hand Book of Road Safety Measures: Grade-separated junctions." (3-27-
2007)
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during congested periods.  Rear-end collisions are often associated with extended queues, so reduction
of queue length might normally help address a rear-end crash issue on an intersection approach.

The long cycle length at the intersection of Robert Rd. and SR-89A does lead to queues on the
northbound approach at some times of day, but the queues have not resulted in crashes on this
approach.  The northbound approach (outside the intersection proper) experienced only one crash
during the 5 years from 2011 through 2015, and this crash was not associated with queueing or
congestion.  It was a single-vehicle run-off-road crash that occurred at 8:12 p.m. on a Sunday, outside
the traditional peak period.

The proposed left-turn lane would be created by restriping the existing pavement to accommodate a 3-
lane approach instead of a 2-lane approach.  This strategy will clearly provide a capacity benefit, but it
could have a minor safety disbenefit, because it would eliminate the shoulder on the east side of Robert
Road that currently serves as a refuge area for errant or disabled vehicles.  However, conditions at the
intersection are far different than a more isolated location, because drivers approaching the intersection
are slowing for the traffic signal; familiar drivers are likely expecting to slow because the signal heavily
favors mainline SR-89A traffic.  The slow speeds and occasional queuing limit the shoulder’s safety value.
In addition, a well-graded unpaved shoulder is available just off the pavement that can provide almost
the same benefit as the paved shoulder if the pavement is restriped as proposed.

Considering the lack of safety information in the literature about the northbound left-turn
improvement, the very small number of existing crashes, and tendencies that might tend to both
increase and decrease crashes, we believe it is appropriate to assume that this operational change will
not have a significant effect on the intersection’s safety performance.  However, the installation of
reflective backplates will have a CMF factor of 0.85 for all crashes.  Applying this CMF value to the crash
pattern on Robert Road would suggest a reduction in total annual crashes from 4.4 to about 3.8.

Summary of Robert Road countermeasures

Countermeasure
CMF Predicted annual crash reduction

All crashes Severe crashes All crashes Injury crashes

Roundabout 0.81 0.29 0.8 1.7

Interchange 0.73 0.72 1.2 0.7

NB left-turn lane
& Reflective
backplates

0.85 * 0.6 *

* No CMF is available for this countermeasure for sever crashes, but it is expected that it would result in
an insignificant change in safety performance.

Glassford Hill Road

Predictive safety analysis has been conducted for the following improvements at the interchange of
Glassford Hill Road and SR-89A:

· Converting the existing signalized interchange ramp termini to roundabout control
· Converting the existing conventional diamond interchange to a diverging diamond interchange

(DDI)
· Converting the existing eastbound right-turn lane to a free right
· Constructing a new interchange between Glassford Hill Rd. and Granite Dells Pkwy.

These improvements are discussed in order of their expected safety benefit, from highest to lowest.

Roundabout ramp termini

From a safety perspective, conversion of the Glassford Hill interchange ramp termini signals to
roundabouts is nearly identical to conversion of the Robert Road intersection to a roundabout.  In both
cases, the intersections start with signal control and are proposed to be converted to roundabouts with
two circulating lanes.  The Glassford Hill roundabouts are expected to operate with better safety
performance than the Robert Road roundabout, because approach speeds and conflicts are reduced by
virtue of the integration with the one-way interchange ramps.  However, these details are not captured
by the CMFs.

The CMFs noted above continue to apply to the Glassford Hill interchange:  the CMF for all crashes is
0.81, and the CMF for injury crashes is 0.29.

Crash data show that the Glassford Hill interchange in its entirety experienced 52 crashes during the
recent 5-year period, an average of 10.4 per year, but many of these crashes occurred on the entrance
or exit ramps or other areas of the interchange not subject to correction by the roundabout ramp
termini.  At the interchange termini, the north intersection experienced 4 crashes in a 5-year period and
the south intersection experienced 16 crashes during the same period.  In addition, 9 crashes occurred
on the northbound approach to the interchange, near enough to the signalized ramp terminus (within
about 500 feet) that they can be considered related to the ramp terminus queuing.  In all, 29 crashes
occurred on Glassford Hill Rd. at or near one of the ramp termini, an average of 5.8 per year.

Of these 29 crashes, only 6 involved injuries, suggesting that motorists’ low speeds are helping to keep
injury severity relatively low.

According to the CMFs, the roundabout termini would be expected to reduce annual injury crashes from
1.2 to about 0.3 and total annual crashes from 5.8 to 4.7.

Diverging Diamond Interchange

A Diverging Diamond Interchange (DDI) is characterized by the two directions of mainline traffic crossing
each other’s paths on either side of the interchange.  The configuration can reduce the number of signal
phases at an interchange and can provide operational benefits when interchange turning volumes are
high relative to mainline through volume.



While DDIs are uncommon in the U.S., one study7 has attempted to develop a CMF for converting a
conventional diamond interchange to a DDI.  The safety benefits accrue from the reduction in conflict
points, slower speeds through the interchange, and simplified turning movements.  The DDI shows a
CMF of 0.67 for all crashes and 0.59 for severe crashes.

Applying these CMFs to the Glassford Hill crash pattern at the ramp termini, it is expected that annual
injury crashes could be reduced from 1.2 to about 0.7 and total annual crashes from 5.8 to 3.9.

The roundabout interchange and the DDI have similar crash reduction capabilities, though the
roundabouts are somewhat more effective at reducing severe crashes and the DDI can better reduce
overall crashes.  It would be possible to rank these alternatives in the reverse order depending on the
assumed ratio of cost of an injury crash to cost of a property damage crash.

Eastbound free right-turn lane

If the existing signalized ramp termini are maintained, it has been suggested that the eastbound right-
turn lane on the SR-89A exit ramp could be converted to free operation, in which a stop or yield would
not be required because the lane would feed a dedicated receiving lane on southbound Glassford Hill
Rd.

Two CMFs were identified as potentially relevant to this improvement, but neither provided an exact
match.  One study evaluated the addition of a right-turn lane at a stop-controlled intersection, but it was
discarded because the Glassford Hill ramp termini are signal-controlled.  A second study 8 considered the
addition of a right-turn lane on a major road approach to a traffic signal, but did not consider whether
the lane would operate as a free right.

This study showed a CMF of 0.96 for all crashes and 0.91 for severe crashes.  This improvement could
only be expected to improve crashes at the south intersection within the interchange, and likely would
not have any impact on crashes on the northbound approach.  As noted earlier, a total of 16 crashes
occurred at the south interchange over a 5-year period, and of these, only 3 involved injury.  An
additional 3 crashes occurred on the eastbound approach to the intersection, coded about 200 feet
upstream of the stop bar, such that they may be related to queuing on the eastbound approach.  Two of
these three crashes involved an injury.  In sum, a total of 19 crashes and 5 injury crashes occurred at or
approaching the south intersection in the Glassford Hill interchange.

As such, these CMFs would suggest that severe annual crashes could be reduced from 1.0 to 0.9, and
total annual crashes could be reduced from 3.8 to 3.6.

7 Hummer, J.E., D., C.M. Cunningham, R. Srinivasan, S. Warchol, B. Claros, P. Edara, and C. Sun. "Safety Evaluation
of Seven of the Earliest Diverging Diamond Interchanges Installed in the US". Presented at the 95th Annual
Meeting of the Transportation Research Board, Paper No. 16-5481, Washington, D.C., (2016).
8 Harwood, D. W., Bauer, K. M., Potts, I. B., Torbic, D. J., Richard, K. R., Rabbani, E. R., Hauer, E., Elefteriadou, L.,
and Griffith, M. S., "Safety Effectiveness of Intersection Left- and Right-Turn Lanes." Washington, D.C., 82nd
Transportation Research Board Annual Meeting, (2003)

In general, it is expected that free-right operation would improve safety performance more than a
conventional right-turn lane because it could help reduce queues during congested periods.  However,
only three crashes occurred on the eastbound approach in a 5-year period, which suggests that the
potential for safety improvement by reducing this crash type is quite limited.

Adjacent Interchange

A new interchange (the Great Western TI) has been proposed as an alternative to be constructed
between the existing Glassford Hill and Granite Dells interchanges.  A new interchange would primarily
help to relieve traffic from the existing interchanges, reducing the traffic volume without any other
roadway safety improvements.

A review of the CMF Clearinghouse found no CMFs at an interchange associated with the construction of
a nearby interchange.

Historically, crashes have been evaluated using a crash rate, often the number of crashes per million
vehicle miles traveled.  This formulation assumes that the crash rate is essentially constant for a given
roadway condition, such that if traffic increases or decreases by a certain percentage, crashes will
increase or decrease by the same percentage.

This strategy is not perfectly accurate, particularly because of the relationship between congestion and
crashes.  If traffic volume increases a small amount but crosses a threshold between uncongested and
congested conditions, crashes may increase by a much larger amount.  This effect can be captured by
more modern measures of safety performance, such as Safety Performance Functions (SPFs).

However, for a broad improvement such as a new interchange, the crash rate formulation can be helpful
to understand overall safety patterns.  If crashes are linearly related to traffic volume, then it could be
expected that if a new interchange could reduce traffic volume at the Glassford Hill interchange by a set
percentage, then it could also be expected to reduce crashes by the same percentage.  (At some times
of day, the crash reduction might be expected to exceed the volume reduction, particularly during
congested times.)

While this formulation suggests a reduction in crashes at the Glassford Hill interchange, crashes are
likely to occur at the proposed interchange as well.  The proposed interchange might have ramp termini
with better safety performance than Glassford Hill (such as roundabouts), and if so the total number of
crashes at the two interchanges may be reduced slightly.  However, the new interchange will also
introduce two new exit gores and two new entrance gores, merging, diverging, and (possibly) weaving
areas on the mainline, all of which are potentially new sources of crashes beyond current conditions.

As such, while a new interchange is likely to provide much improved corridor mobility and traffic
operations, it is not clear at this time that it would have a significant overall impact on safety
performance.



Summary of Glassford Hill Road countermeasures

Countermeasure
CMF Predicted annual crash reduction

All crashes Severe crashes All crashes Injury crashes

Roundabouts 0.81 0.29 1.1 0.9

DDI 0.67 0.59 1.9 0.5

EB free right 0.96 0.91 0.2 0.1

Great Western TI * * * *
* No CMF is available for this countermeasure, but it is expected that it would result in an insignificant
change in safety performance.

Granite Dells Parkway

Two safety countermeasures have been suggested for the interchange of Granite Dells Parkway with SR-
89A:

· Modifying the lane configuration and alignment at the roundabout
· Constructing a new interchange between Glassford Hill Rd. and Granite Dells Pkwy.

Roundabout Lane Configuration

The Granite Dells interchange ramp termini are controlled by roundabouts, each of which has two
circulating lanes, except that they have only a single circulating lane for crossroad U-turns, a very low-
volume movement.  A change to the lane configuration and alignment has been recommended to
address traffic operational concerns in the future.

Such a change is difficult to address using a predictive safety analysis.  A review of the CMF
Clearinghouse did not identify any CMFs associated with a change in the lane configuration and
alignment of a roundabout.

Furthermore, the interchange has little traffic today, though its volume is projected to increase
considerably in future years.  The low current volume translates to excellent existing safety
performance.  No crashes occurred at either of the Granite Dells interchange terminus roundabouts
during the recent 5-year period.  It is difficult to apply any factor or rate to crash conditions when the
existing conditions start with perfect safety performance.

Qualitatively, the recommended change to slow traffic approaching the roundabout using a series of
reverse curves should tend to improve safety, because it is imperative that drivers approach and
traverse a roundabout at reasonable speeds to maximize safety.  It is not possible to improve on the
perfect safety record from 2011 to 2015, but as volume increases in the future, it is likely that crashes
may begin to occur as well, and the reverse curves can better position the roundabouts to continue their
excellent safety performance.

Unfortunately, the lack of available CMF data or any existing crashes make it difficult to quantify the
effects on safety.  In general, it is expected that a change to lane configuration and alignment would
have a small impact on crashes.

Adjacent Interchange

The adjacent interchange was discussed earlier, and the same discussion applies to Granite Dells as to
Glassford Hill.  The lack of crashes at the existing Granite Dells roundabouts further complicates the
ability to evaluate the safety impact of an adjacent interchange.

Summary of Granite Dells Parkway countermeasures

Countermeasure
CMF Predicted annual crash reduction

All crashes Severe crashes All crashes Injury crashes

Change in lane
configuration * * * *

Great Western TI * * * *
* No CMF is available for this countermeasure, but it is expected that it would result in an insignificant
change in safety performance.



 

Appendix 5 – Raw Volume Counts and Calculated Volume Factors
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Vol K NB/EB D SB/WB D Vol K NB/EB D SB/WB D
AZ-89A 4180 5% 280 7% 91% 8% 360 9% 93% 7%
North Robert Rd 7440 2% 730 10% 52% 48% 630 8% 43% 57%
N Viewpoint Dr, North Side 12700 1% 1070 8% 20% 80% 1050 8% 66% 34%
N Viewpoint Dr, South Side 6910 2% 550 8% 61% 39% 620 9% 38% 62%
Viewpoint Average 1% 8% 41% 59% 9% 52% 48%
Glassford Hill Rd 24980 5% 2090 8% 52% 48% 2160 9% 47% 53%
Granite Dells Parkway 2400 4% 330 14% 46% 54% 630 14% 77% 23%
Larry Caldwell Dr, North Side 6790 5% 660 10% 79% 21% 620 9% 22% 78%
Larry Caldwell Dr, South Side 830 4% 90 11% 19% 80% 80 9% 71% 28%
Larry Caldwell Average 5% 10% 49% 51% 9% 47% 53%
AZ-89, South Side 22630 4% 1600 7% 34% 66% 1910 8% 60% 40%
AZ-89, North Side 19760 2% 1660 8% 29% 71% 1780 9% 59% 41%
AZ-89 Average 3% 8% 32% 68% 9% 60% 40%
AZ-89A On Ramp, W of N Robert Rd 2600 3% 260 10% 210 8%
AZ-89A Off Ramp, E of N Viewpoint Dr 1150 3% 90 8% 110 10%
AZ-89A On Ramp, W of N Viewpoint Dr 7600 1% 1060 14% 490 6%
AZ-89A Off Ramp, W of N Viewpoint Dr 8000 1% 460 6% 915 11%
AZ-89A On Ramp, E of N Viewpoint Dr 1120 3% 110 10% 90 8%
Viewpoint Ramps Average 2% 9% 9%
AZ-89A Off Ramp, E of Glassford Hill 4840 2% 500 10% 380 8%
AZ-89A On Ramp, W of Glassford Hill 7680 3% 900 12% 580 8%
AZ-89A Off Ramp, W of Glassford Hill 8330 2% 580 7% 900 11%
AZ-89A On Ramp, E of Glassford Hill 5570 1% 330 6% 530 10%
Glassford Ramps Average 2% 9% 9%

Roadway ADT
AM Peak PM Peak

% Trucks



Vol K NB/EB D SB/WB D Vol K NB/EB D SB/WB DRoadway ADT
AM Peak PM Peak

% Trucks
AZ-89A Off Ramp, E of Granite Dells 580 3% 110 19% 50 9%
AZ-89A On Ramp, W of Granite Dells 920 4% 110 12% 180 19%
AZ-89A Off Ramp, W of Granite Dells 920 3% 160 17% 100 11%
AZ-89A On Ramp, E of Granite Dells 590 2% 60 10% 100 17%
Granite Dells Ramps Average 3% 15% 14%
AZ-89A Off Ramp Rt Lane 830 4% 150 18% 90 11%
NB Granite Dell Pkwy Rt Lane 600 12% 60 10% 100 17%
AZ-89A Off Ramp, E of Larry Caldwell Dr 1770 5% 310 17% 110 6%
AZ-89A On Ramp, W of Larry Caldwell Dr 2390 5% 190 8% 300 12%
AZ-89A Off Ramp, W of Larry Caldwell Dr 2290 5% 280 12% 156 7%
AZ-89A On Ramp, E of Larry Caldwell Dr 1650 5% 100 6% 260 16%
Larry Caldwell Ramps Average 5% 11% 10%
AZ-89A Off Ramp, E of AZ-89 8950 4% 930 10% 770 9%
AZ-89A On Ramp, W of AZ-89 2390 3% 180 8% 220 9%
AZ-89A Off Ramp, W of AZ-89 2370 2% 200 9% 190 8%
AZ-89A On Ramp, E of AZ-89 11590 5% 910 8% 980 8%
AZ-89 Ramps Average 4% 9% 9%

SR-89A (Mainline Volumes)
Btwn AZ-89 & LARRY CALDWELL DR 19370 1670 9% 32% 68% 1640 8% 56% 44%
Btwn LARRY CALDWELL DR & GRANITE DELLS PARKWAY 38150 3570 9% 32% 68% 3410 9% 62% 38%
Btwn GRANITE DELLS PARKWAY & GLASSFORD HILL RD 35670 3400 10% 35% 65% 3100 9% 60% 40%
Btwn GLASSFORD HILL RD & N VIEWPOINT DR 32130 2850 9% 29% 71% 2720 8% 64% 36%
Between N Viewpoint Dr & N Robert Rd 38300 3670 10% 34% 66% 3370 9% 61% 39%
Average SR 89A Mainline 9% 32% 68% 9% 61% 39%



 

Appendix 6 – 2025-2035 No-Build Volume and Configurations
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Appendix 7 – 2025-2035 Build Volumes and Configurations
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VOTED

Voted Best Retirement Community 
in Yavapai County 2016

We invite you and your family to come see what our family is all about.
Call today for your personal tour and lunch and experience 

the family diff erence for yourself.

Family is the greatest gift, and at Alta Vista 
we celebrate this each and every day of the year!

LET’S GET 
SOCIAL!
Follow us on Twitter: 

@TheDailyCourier

“Like” us on Facebook:
facebook.com/DailyCourier

MEMORIES
Suspect Sepsis. Save Lives.

Shivering
Fever or low body temperature

Rapid breathing
Elevated heart rate
Possible confusion
Feelings of death

Call 911 or go to a hospital.
Say, “could it be sepsis”?

Missing My Honey · Always and Forever
12/10/43 - 12/4/16
Whom I lost to sepsis

By telephone By email

Warren E. Zarder, Sr., 
82, born May 26, 1935, in 
Milwaukee, Wisc., died 
November 25, 2017, in 
Prescott, Ariz.   Affordable 
Burial & Cremation, LLC, 
of Chino Valley, Ariz., han-
dled all arrangements.

Obituary Notices

Today the Clarkdale police are ask-
ing for help in locating, John Gregory 
Lukasik. He is a 56-year-old Cauca-
sian who is 6/4 and weighs about 210 
pounds. His last known address was 
in Cottonwood on South 18th Street.

He is wanted on several charges 
including possession of a firearm 
during the commission of a felony, 
drug violations and for displaying 
photographs of another person with-
out their permission (invasion of privacy).

If you have information that leads to the arrest of #3 
of “CATCH 22” you could earn a $500.00 cash reward. 
To earn the reward, you must call Yavapai Silent Wit-
ness at 1-800-932-3232 with your information within 
90 days of this broadcast. Remember, you never have 
to give your name.

CATCH 22: DAY 3

56-year-old wanted for possession 
of a firearm, drug violations

Lukasik

Prescott in Brief

A #METOO rally set for 
Dec. 6 at courthouse 

plaza
The Prescott 

Indivisible Human 
Rights Team is putting 
on a #METOO rally from 
4 to 5 p.m. Wednesday, 
Dec. 6, at the Yavapai 
Count Courthouse Plaza 
in Prescott. The team 
requests rally members 
bring signs supporting 
women, opposing sexual 
harassment and violence.

Blood Drive at St. 
Luke’s on Dec. 6

Make your appoint-
ment now to donate 
blood on Wednesday, 
Dec. 6, between the hours 
of 10 a.m. and 2 p.m. 
at St. Luke’s Episcopal 
Church. When you give 
blood, you will receive 
a voucher for a free 14” 
cheese pizza, donated by 
Streets of New York. To 
schedule an appointment, 
please visit www.blood-
hero.com (Sponsor code: 
StLukesEC). For questions, 
please Contact Charlotte 
Willman at 928-778-4499 
or Darrell Anderson at 
928-710-8932. St. Luke’s 
Episcopal Church is 
located at 2000 Shepherds 
Lane, Prescott (near the 
airport, at 89 and Ruger 
Road).

Free Christmas 
concert and nativity 

display Dec. 10

Capture more of the 
Christmas spirit this 
season by attending the 

sixth annual Community 
Christmas Concert and 
Nativity Display. The 
live concert will feature 
traditional music cele-
brating the birth of Jesus 
Christ. This free concert 
and singing celebration 
is hosted by the Prescott 
Valley Arizona Stake of 
The Church of Jesus Christ 
of Latter-day Saints. The 
concert begins at 7 p.m. 
on Sunday, Dec. 10, in the 
LDS Stake Center Chapel 
located at 7073 Pronghorn 
Ranch Parkway in 
Prescott Valley near the 
intersection of Highway 
89A and Viewpoint Drive. 
The program will include 
a choir and orchestra 
under the direction of 
Glennis Miller. The public 
will be invited to join the 
choir in the singing of tra-
ditional Christmas carols. 
The doors open at 5:45 
p.m. to view nativity sets 
from around the world. 
Refreshments will be 
served after the program.

www.sandmelectricinc.net

✔
✔

✔

✔
✔
✔

✔

GUARANTEED

SA T I S F A C T I O
N100%

CALL TODAY  928.778.1871
FINANCING OPTIONS AVAILABLE

Reasons You7 Should Call Us

   S&M Electric, Inc
         We Go the Extra Mile
     To Make You
  SMile
        ROC #103449 & #103458

For news, 
sports and 

more...

dCourier.com

The Prescott City Coun-
cil Appointment Commit-
tee is now accepting appli-
cations for citizens who are 
interested in serving on 
the Pedestrian, Bicycle and 
Traffic Advisory Commit-
tee.

A city news release 
states that those who 
have an interest in “creat-
ing a sustainable capital 
improvement plan toward 
the impact of pedestrian, 
bicycle and traffic issues” 
are being encouraged to 
apply for the committee.

“The City of Prescott 
would like you to serve on 
this board to help provide 
recommendations on mat-
ters related to public and 
traffic safety,” the release 

added.
Committee members’ 

terms will run through 
March 2020. Applicants 
must be residents of the 
City of Prescott.

“Advisor y groups, 
boards, commissions 
and committees provide 
opportunities for citizens 
to take an active role in 
their local government,” 
the news release stated.

Members are appointed 
by the Mayor and/or City 
Council.  If there are more 
applicants than seats, the 
City Council Appointment 
Committee will review 
applications and some-
times conduct interviews 
with candidates in order 
to make recommenda-
tions to the full council for 
appointment.

Applications are due to 
the city by Dec. 30.

More information (and 
the online application) is 
available by visiting the 
city’s website at www.
prescot t-a z.gov/leader-

ship/boards, or by contact-
ing the city clerk’s office at 
928-777-1272.

— The Daily Courier

Prescott
412 Whipple Street
3192 Willow Creek Rd
1022 Willow Creek Rd, Ste. 200
Prescott Valley
2517 Great Western Drive
2820 N. Glassford Hill Rd, Ste 101

World Class Retina Care 
in Prescott & Prescott Valley

Retinal Consultants of Arizona is the 
state’s largest and most accomplished 
practice with an international 
reputation, specializing in the 
treatment of retinal diseases such 
as macular degeneration, diabetic 
retinopathy, retinal detachment and 
retinal vascular occlusion.

888-831-7898

Derek Kunimoto, 
MD, JD

Mark Barakat, 
MD

Prescott seeks new members for Pedestrian, 
Bicycle and Traffic Advisory Committee

Applications due 
by Dec. 30

Two were promoted and six were hired by the Central Arizona Fire and Medical Authority during the agency’s new 
hire/promotional ceremony Nov. 29. In this photo, Jenna McGuire pins a brand new firefighter badge on her husband 
Thaddeus. Those promoted include: Tim Snyder to Captain and Gordon Dibble to Engineer. New hires include: Keith 
Ryan (Firefighter), Thaddeus McGuire (Firefighter), Brett Mills (Fire Inspector I), Chris Peckham (Mechanic), Katie 
Reeves (Administrative Assistant I) and Jim Gillihan (Training Technician). (CAFMA/Courtesy)

CAFMA promotes, hires employees



Pursuant to Title VI of the Civil Rights Act of 1964 and the Americans with Disabilities Act (ADA), ADOT does not discriminate on the basis of race, color, national origin, age, sex or disability. Persons who require a reasonable accommodation based 
on language or disability should contact Michele Beggs at 928.681.6054 or MBeggs@azdot.gov. Requests should be made as early as possible to ensure the State has an opportunity to address the accommodation.

De acuerdo con el título VI de la Ley de Derechos Civiles de 1964 y la Ley de Estadounidenses con Discapacidades (ADA por sus siglas en inglés), el Departamento de Transporte de Arizona (ADOT por sus siglas en inglés) no discrimina por raza, color, 
nacionalidad, edad, género o discapacidad.  Personas que requieren asistencia (dentro de lo razonable) ya sea por el idioma o por discapacidad deben ponerse en contacto con Michele Beggs al 928.681.6054 o en MBeggs@azdot.gov. Las solicitudes 
deben hacerse lo más pronto posible para asegurar que el equipo encargado del proyecto tenga la oportunidad de hacer los arreglos necesarios.

ADOT Project No. P170106P
Federal Aid No. MPD-S(017)

State Route 89A Planning Study Public Meeting
Arizona Department of Transportation and local agencies plan to improve State Route 89A corridor

The Arizona Department of Transportation (ADOT) and partnering agencies including the Central Yavapai Metropolitan Planning Organization and 
Yavapai County are conducting a transportation planning study along State Route 89A from State Route 89 to east of Robert Road. The purpose of 
the study is to identify potential transportation improvements for the next 20 years as housing and commercial developments are anticipated to 
increase traffic volumes in the area.

ADOT will host a public meeting regarding the study on Tuesday, Dec. 12, from 6 to 7:30 p.m. at the Town of Prescott Valley Public Library located 
at 7401 E. Civic Circle, Prescott Valley, Ariz., 86314.  A brief presentation will start at 6:15 p.m. followed by an open-house setting that will allow 
participants to speak directly with ADOT representatives. The public is encouraged to attend and provide comments.

Learn more about the study at: www.azdot.gov/SR89RobertRoadStudy. If you are unable to attend the meeting but would like to comment, you can 
do so before Dec. 31:
By telephone: 928.681.6054      By email: MBeggs@adot.gov        In writing: State Route 89A Study, 3660 E. Andy Devine Ave., Kingman, AZ 86401



www.azdot.gov/SR89RobertRoadStudy















































 

Appendix 9 – 15% Design Plans for Selected Recommendations

















































































 

Appendix 10 – Cost Estimates



SR 89A, SR 89 to Robert Rd Order of Magnitude Estimate
Stage I (15%)

Robert Rd South Leg
ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

2020036 REMOVAL OF ASPHALTIC CONCRETE PAVEMENT SQ.YD. 18 10.00 200
2020201 SAWCUTTING L.FT. 164 1.50 300
20300XX EARTHWORK (2%) L.SUM 1 1,600.00 1,600

40900XX
ASPHALTIC CONCRETE (MISCELLANEOUS STRUCTURAL) (1" AR-
ACFC, 5" AC, AB or Lime Treated or Geotext) SQ.YD. 84 60.00 5,100

60600XX SIGNING (2%) L.SUM 1 1,600.00 1,600
70100XX OBLITERATE PAVEMENT MARKING L.FT. 1,640 0.20 400
70400XX PAVEMENT MARKINGS (STRIPE) L.FT. 2,726 0.50 1,400
70800XX PAVEMENT MARKINGS (SYMBOL) EACH 6 100.00 600
73100XX NEW TRAFFIC SIGNAL MAST ARMS L.SUM 1 20,000.00 20,000
73600XX NEW TRAFFIC SIGN HEAD L.SUM 1 20,000.00 20,000
73600XX NEW SIGNAL WARNING BEACONS L.SUM 1 30,000.00 30,000

ITEM TOTAL 81,200

PROJECT WIDE
Maintenance and Protection of Traffic (8%) COST 7,000.00 7,000
Dust and Water Palliative (0.75%) COST 1,000.00 1,000
Quality Control (0.75%) COST 1,000.00 1,000
Construction Surveying (1.5%) COST 2,000.00 2,000
Erosion Control (0.3%) COST 1,000.00 1,000
Mobilization (8% of all construction items) COST 9,900.00 9,900

PROJECT WIDE SUBTOTAL 21,900

Unidentified Items (20% of Item Total and Project Wide Subtotal) COST 21,000.00 21,000

PROJECT WIDE TOTAL 42,900

OTHER COST
Construction Engineering (9%) COST 12,000.00 12,000
Construction Contingencies (5%) COST 7,000.00 7,000
Environmental Mitigation (Unknown at this time) COST - -
PCCP Quality Incentive SQ.YD. 0 1.50 -
AR-ACFC Smoothness Incentive L.MILE 0 11,000.00 -
Engineering Design (Includes Surveying and Geotechnical) (8% of all
items) COST 10,000.00 10,000
Right-of-Way COST MAY REQUIRE NEW R/W (COST NOT INCLUDED)
Utilities (Miscellaneous Relocation) (2%) COST 3,000.00 3,000

OTHER COST TOTAL 32,000

                                                            SUMMARY

ITEM TOTAL 81,200
PROJECT WIDE 42,900
OTHER COST TOTAL 32,000
SUBTOTAL PROJECT COST 156,100
INDIRECT COST ALLOCATION (ICAP) (10.14%) 16,000
TOTAL PROJECT COST 172,100
TOTAL PROJECT COST (ROUNDUP $10K) 180,000
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SR 89A, SR 89 to Robert Rd Order of Magnitude Estimate
Stage I (15%)

SR 89A/SR89 EB On Ramp
ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

2020036 REMOVAL OF ASPHALTIC CONCRETE PAVEMENT SQ.YD. 8,692 7.00 60,900
2020201 SAWCUTTING L.FT. 2,686 1.50 4,100
20200XX REMOVE BARRIER L.FT. 1,332 20.00 26,700
20300XX EARTHWORK (4%) L.SUM 1 44,000.00 44,000

40900XX
ASPHALTIC CONCRETE (RAMPS) (MISCELLANEOUS
STRUCTURAL) (1" AR-ACFC, 5" AC, AB or Lime Treated or Geotext) SQ.YD. 8,351 50.00 417,600

40900XX
ASPHALTIC CONCRETE (MAINLINE) (MISCELLANEOUS
STRUCTURAL) (1" AR-ACFC, 7" AC, AB or Lime Treated or Geotext) SQ.YD. 4,171 60.00 250,300

50000XX DRAINAGE (3%) L.SUM 1 33,000.00 33,000
60600XX SIGNING (1%) L.SUM 1 11,000.00 11,000
70400XX PAVEMENT MARKINGS (STRIPE) L.FT. 15,854 0.35 5,600
70600XX PAVEMENT MARKERS EACH 159 3.00 500
91000XX CONCRETE HALF BARRIER L.FT. 4,124 60.00 247,500

ITEM TOTAL 1,101,200

PROJECT WIDE
Maintenance and Protection of Traffic (8%) COST 89,000.00 89,000
Dust and Water Palliative (0.75%) COST 9,000.00 9,000
Quality Control (0.75%) COST 9,000.00 9,000
Construction Surveying (1.5%) COST 17,000.00 17,000
Erosion Control (0.3%) COST 4,000.00 4,000
Mobilization (8% of all construction items) COST 130,000.00 130,000

PROJECT WIDE SUBTOTAL 258,000

Unidentified Items (20% of Item Total and Project Wide Subtotal) COST 272,000.00 272,000

PROJECT WIDE TOTAL 530,000

OTHER COST
Construction Engineering (9%) COST 147,000.00 147,000
Construction Contingencies (5%) COST 82,000.00 82,000
Environmental Mitigation (Unknown at this time) COST - -
PCCP Quality Incentive SQ.YD. 0 1.50 -
AR-ACFC Smoothness Incentive L.MILE 0 11,000.00 -
Engineering Design (Includes Surveying and Geotechnical) (8% of all
items) COST 131,000.00 131,000
Right-of-Way COST - -
Utilities (Miscellaneous Relocation) (2%) COST 33,000.00 33,000

OTHER COST TOTAL 393,000

                                                            SUMMARY

ITEM TOTAL 1,101,200
PROJECT WIDE 530,000
OTHER COST TOTAL 393,000
SUBTOTAL PROJECT COST 2,024,200
INDIRECT COST ALLOCATION (ICAP) (10.14%) 206,000
TOTAL PROJECT COST 2,230,200
TOTAL PROJECT COST (ROUNDUP $100K) 2,300,000
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SR 89A, SR 89 to Robert Rd Order of Magnitude Estimate
Stage I (15%)

Viewpoint EB Off Ramp - ADOT
ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

60600XX SIGNING L.SUM 1 1,000.00 1,000
70100XX OBLITERATE PAVEMENT MARKING L.FT. 1,068 0.20 300
70400XX PAVEMENT MARKINGS (STRIPE) L.FT. 828 0.50 500
70600XX PAVEMENT MARKERS EACH 7 5.00 100
70800XX PAVEMENT MARKINGS (SYMBOL) EACH 5 100.00 500
73600XX NEW TRAFFIC SIGN HEAD L.SUM 1 10,000.00 10,000

ITEM TOTAL 12,400

PROJECT WIDE
Maintenance and Protection of Traffic (8%) COST 1,000.00 1,000
Dust and Water Palliative (0.75%) COST - -
Quality Control (0.75%) COST 1,000.00 1,000
Construction Surveying (1.5%) COST 1,000.00 1,000
Erosion Control (0.3%) COST - -
Mobilization (8% of all construction items) COST 1,680.00 1,680

PROJECT WIDE SUBTOTAL 4,680

Unidentified Items (20% of Item Total and Project Wide Subtotal) COST 4,000.00 4,000

PROJECT WIDE TOTAL 8,680

OTHER COST
Construction Engineering (9%) COST 2,000.00 2,000
Construction Contingencies (5%) COST 2,000.00 2,000
Environmental Mitigation (Unknown at this time) COST - -
PCCP Quality Incentive SQ.YD. 0 1.50 -
AR-ACFC Smoothness Incentive L.MILE 0 11,000.00 -
Engineering Design (Includes Surveying and Geotechnical) (8% of all
items) COST 2,000.00 2,000
Right-of-Way COST - -
Utilities (Miscellaneous Relocation) COST - -

OTHER COST TOTAL 6,000

                                                            SUMMARY

ITEM TOTAL 12,400
PROJECT WIDE 8,680
OTHER COST TOTAL 6,000
SUBTOTAL PROJECT COST 27,080
INDIRECT COST ALLOCATION (ICAP) (10.14%) 3,000
TOTAL PROJECT COST 30,080
TOTAL PROJECT COST (ROUNDUP $10K) 40,000
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SR 89A, SR 89 to Robert Rd Order of Magnitude Estimate
Stage I (15%)

NB Viewpoint Dr - Private
ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

2020036 REMOVAL OF ASPHALTIC CONCRETE PAVEMENT SQ.YD. 71 10.00 800
2020201 SAWCUTTING L.FT. 642 1.50 1,000
20300XX EARTHWORK (4%) L.SUM 1 2,350.00 2,400

40900XX
ASPHALTIC CONCRETE (MISCELLANEOUS STRUCTURAL) (1" AR-
ACFC, 5" AC, AB or Lime Treated or Geotext) SQ.YD. 861 60.00 51,700

60600XX SIGNING (2%) L.SUM 1 1,150.00 1,200
70100XX OBLITERATE PAVEMENT MARKING L.FT. 661 0.20 200
70400XX PAVEMENT MARKINGS (STRIPE) L.FT. 2,042 0.50 1,100
70600XX PAVEMENT MARKERS EACH 17 5.00 100

ITEM TOTAL 58,500

PROJECT WIDE
Maintenance and Protection of Traffic (8%) COST 5,000.00 5,000
Dust and Water Palliative (0.75%) COST 1,000.00 1,000
Quality Control (0.75%) COST 1,000.00 1,000
Construction Surveying (1.5%) COST 1,000.00 1,000
Erosion Control (0.3%) COST 1,000.00 1,000
Mobilization (8% of all construction items) COST 7,200.00 7,200

PROJECT WIDE SUBTOTAL 16,200

Unidentified Items (20% of Item Total and Project Wide Subtotal) COST 15,000.00 15,000

PROJECT WIDE TOTAL 31,200

OTHER COST
Construction Engineering (9%) COST 9,000.00 9,000
Construction Contingencies (5%) COST 5,000.00 5,000
Environmental Mitigation (Unknown at this time) COST - -
PCCP Quality Incentive SQ.YD. 0 1.50 -
AR-ACFC Smoothness Incentive L.MILE 0 11,000.00 -
Engineering Design (Includes Surveying and Geotechnical) (8% of all
items) COST 8,000.00 8,000
Right-of-Way COST MAY REQUIRE NEW R/W (COST NOT INCLUDED)
Utilities (Miscellaneous Relocation) (2%) COST 2,000.00 2,000

OTHER COST TOTAL 24,000

                                                            SUMMARY

ITEM TOTAL 58,500
PROJECT WIDE 31,200
OTHER COST TOTAL 24,000
SUBTOTAL PROJECT COST 113,700
INDIRECT COST ALLOCATION (ICAP) (10.14%) 12,000
TOTAL PROJECT COST 125,700
TOTAL PROJECT COST (ROUNDUP $10K) 130,000
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SR 89A, SR 89 to Robert Rd Order of Magnitude Estimate
Stage I (15%)

Glassford Hill WB On Ramp
ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

2020036 REMOVAL OF ASPHALTIC CONCRETE PAVEMENT SQ.YD. 164 10.00 1,700
2020201 SAWCUTTING L.FT. 1,478 1.50 2,300
20300XX EARTHWORK (4%) L.SUM 1 4,800.00 4,800

40900XX
ASPHALTIC CONCRETE (MAINLINE) (MISCELLANEOUS
STRUCTURAL) (1" AR-ACFC, 7" AC, AB or Lime Treated or Geotext) SQ.YD. 1,179 70.00 82,600

50000XX DRAINAGE (3%) L.SUM 1 3,600.00 3,600
60600XX SIGNING (2%) L.SUM 1 2,400.00 2,400
70400XX PAVEMENT MARKINGS (STRIPE) L.FT. 2,592 0.50 1,300
70600XX PAVEMENT MARKERS EACH 28 5.00 200
73100XX NEW RELOCATE EXISTING LIGHT POLE L.SUM 1 20,000.00 20,000

ITEM TOTAL 118,900

PROJECT WIDE
Maintenance and Protection of Traffic (8%) COST 10,000.00 10,000
Dust and Water Palliative (0.75%) COST 1,000.00 1,000
Quality Control (0.75%) COST 1,000.00 1,000
Construction Surveying (1.5%) COST 2,000.00 2,000
Erosion Control (0.3%) COST 1,000.00 1,000
Mobilization (8% of all construction items) COST 14,250.00 14,250

PROJECT WIDE SUBTOTAL 29,250

Unidentified Items (20% of Item Total and Project Wide Subtotal) COST 30,000.00 30,000

PROJECT WIDE TOTAL 59,250

OTHER COST
Construction Engineering (9%) COST 17,000.00 17,000
Construction Contingencies (5%) COST 9,000.00 9,000
Environmental Mitigation (Unknown at this time) COST - -
PCCP Quality Incentive SQ.YD. 0 1.50 -
AR-ACFC Smoothness Incentive L.MILE 0 11,000.00 -
Engineering Design (Includes Surveying and Geotechnical) (8% of all
items) COST 15,000.00 15,000
Right-of-Way COST - -
Utilities (Miscellaneous Relocation) (2%) COST 4,000.00 4,000

OTHER COST TOTAL 45,000

                                                            SUMMARY

ITEM TOTAL 118,900
PROJECT WIDE 59,250
OTHER COST TOTAL 45,000
SUBTOTAL PROJECT COST 223,150
INDIRECT COST ALLOCATION (ICAP) (10.14%) 23,000
TOTAL PROJECT COST 246,150
TOTAL PROJECT COST (ROUNDUP $10K) 250,000
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SR 89A, SR 89 to Robert Rd Order of Magnitude Estimate
Stage I (15%)

Glassford Hill EB Off Ramp
ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

2020021 REMOVAL OF CONCRETE CURB AND GUTTER L.FT. 745 5.00 3,800

2020025 REMOVAL OF CONCRETE SIDEWALKS, DRIVEWAYS, AND SLABS SQ.FT. 1,302 5.00 6,600
2020036 REMOVAL OF ASPHALTIC CONCRETE PAVEMENT SQ.YD. 287 10.00 2,900
2020201 SAWCUTTING L.FT. 976 1.50 1,500
20300XX EARTHWORK (4%) L.SUM 1 6,500.00 6,500

40900XX
ASPHALTIC CONCRETE (MISCELLANEOUS STRUCTURAL) (1" AR-
ACFC, 5" AC, AB or Lime Treated or Geotext) SQ.YD. 1,112 60.00 66,800

50000XX DRAINAGE (10%) L.SUM 1 16,400.00 16,400
60600XX SIGNING (2%) L.SUM 1 3,200.00 3,200
70400XX PAVEMENT MARKINGS (STRIPE) L.FT. 2,202 0.50 1,200
70600XX PAVEMENT MARKERS EACH 26 5.00 200
73100XX NEW RELOCATE EXISTING TRAFFIC SIGNAL L.SUM 1 20,000.00 20,000
9080084 CONCRETE CURB AND GUTTER (C-05.10) (TYPE C) L.FT. 870 20.00 17,400
9080201 CONCRETE SIDEWALK (C-05.20) SQ.FT. 945 10.00 9,500
9080296 CONCRETE SIDEWALK RAMP (NEW) EACH 4 2,000.00 8,000

ITEM TOTAL 164,000

PROJECT WIDE
Maintenance and Protection of Traffic (8%) COST 14,000.00 14,000
Dust and Water Palliative (0.75%) COST 2,000.00 2,000
Quality Control (0.75%) COST 2,000.00 2,000
Construction Surveying (1.5%) COST 3,000.00 3,000
Erosion Control (0.3%) COST 1,000.00 1,000
Mobilization (8% of all construction items) COST 19,750.00 19,750

PROJECT WIDE SUBTOTAL 41,750

Unidentified Items (20% of Item Total and Project Wide Subtotal) COST 42,000.00 42,000

PROJECT WIDE TOTAL 83,750

OTHER COST
Construction Engineering (9%) COST 23,000.00 23,000
Construction Contingencies (5%) COST 13,000.00 13,000
Environmental Mitigation (Unknown at this time) COST - -
PCCP Quality Incentive SQ.YD. 0 1.50 -
AR-ACFC Smoothness Incentive L.MILE 0 11,000.00 -
Engineering Design (Includes Surveying and Geotechnical) (8% of all
items) COST 20,000.00 20,000
Right-of-Way COST - -
Utilities (Miscellaneous Relocation) (2%) COST 5,000.00 5,000

OTHER COST TOTAL 61,000

                                                            SUMMARY

ITEM TOTAL 164,000
PROJECT WIDE 83,750
OTHER COST TOTAL 61,000
SUBTOTAL PROJECT COST 308,750
INDIRECT COST ALLOCATION (ICAP) (10.14%) 32,000
TOTAL PROJECT COST 340,750
TOTAL PROJECT COST (ROUNDUP $10K) 350,000

P:\Projects\ADOT\ADOT_TPD\60542112 SR 89A SR 89 to Robert Rd Trans Study\400-Technical\431 Documents\Costest\Stage I (15%)\Final 15% Cost Estimate SR89A Short Term.xlsx



SR 89A, SR 89 to Robert Rd Order of Magnitude Estimate
Stage I (15%)

Viewpoint Dr WB On Ramp
ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

60600XX SIGNING L.SUM 1 1,000.00 1,000
70100XX OBLITERATE PAVEMENT MARKING L.FT. 5,016 0.20 1,100
70400XX PAVEMENT MARKINGS (STRIPE) L.FT. 6,790 0.50 3,400
70600XX PAVEMENT MARKERS EACH 65 5.00 400

ITEM TOTAL 5,900

PROJECT WIDE
Maintenance and Protection of Traffic (8%) COST 1,000.00 1,000
Dust and Water Palliative (0.75%) COST - -
Quality Control (0.75%) COST 1,000.00 1,000
Construction Surveying (1.5%) COST 1,000.00 1,000
Erosion Control (0.3%) COST - -
Mobilization (8% of all construction items) COST 1,000.00 1,000

PROJECT WIDE SUBTOTAL 4,000

Unidentified Items (20% of Item Total and Project Wide Subtotal) COST 2,000.00 2,000

PROJECT WIDE TOTAL 6,000

OTHER COST
Construction Engineering (9%) COST 2,000.00 2,000
Construction Contingencies (5%) COST 1,000.00 1,000
Environmental Mitigation (Unknown at this time) COST - -
PCCP Quality Incentive SQ.YD. 0 1.50 -
AR-ACFC Smoothness Incentive L.MILE 0 11,000.00 -
Engineering Design (Includes Surveying and Geotechnical) (8% of all
items) COST 1,000.00 1,000
Right-of-Way COST - -
Utilities (Miscellaneous Relocation) COST - -

OTHER COST TOTAL 4,000

                                                            SUMMARY

ITEM TOTAL 5,900
PROJECT WIDE 6,000
OTHER COST TOTAL 4,000
SUBTOTAL PROJECT COST 15,900
INDIRECT COST ALLOCATION (ICAP) (10.14%) 2,000
TOTAL PROJECT COST 17,900
TOTAL PROJECT COST (ROUNDUP $10K) 20,000
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SR 89A, SR 89 to Robert Rd Order of Magnitude Estimate
Stage I (15%)

SR 89A/SR89 EB Off Ramp
ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

2020021 REMOVAL OF CONCRETE CURB AND GUTTER L.FT. 37 5.00 200
2020025 REMOVAL OF CONCRETE SIDEWALKS, DRIVEWAYS, AND SLABS SQ.FT. 161 5.00 900
2020036 REMOVAL OF ASPHALTIC CONCRETE PAVEMENT SQ.YD. 49 10.00 500
2020201 SAWCUTTING L.FT. 451 1.50 700
20300XX EARTHWORK (4%) L.SUM 1 2,200.00 2,200

40900XX
ASPHALTIC CONCRETE (RAMPS) (MISCELLANEOUS
STRUCTURAL) (1" AR-ACFC, 5" AC, AB or Lime Treated or Geotext) SQ.YD. 468 60.00 28,100

60600XX SIGNING (2%) L.SUM 1 1,100.00 1,100
70400XX PAVEMENT MARKINGS (STRIPE) L.FT. 2,730 0.50 1,400
70800XX PAVEMENT MARKINGS (SYMBOL) EACH 9 100.00 900
73100XX NEW RELOCATE EXISTING LIGHT POLE L.SUM 1 10,000.00 10,000
73600XX NEW TRAFFIC SIGN HEAD L.SUM 1 5,000.00 5,000
9080084 CONCRETE CURB AND GUTTER (C-05.10) (TYPE C) L.FT. 24 20.00 500
9080201 CONCRETE SIDEWALK (C-05.20) SQ.FT. 36 27.00 1,000
9080296 CONCRETE SIDEWALK RAMP (NEW) EACH 1 2,000.00 2,000

ITEM TOTAL 54,500

PROJECT WIDE
Maintenance and Protection of Traffic (8%) COST 5,000.00 5,000
Dust and Water Palliative (0.75%) COST 1,000.00 1,000
Quality Control (0.75%) COST 1,000.00 1,000
Construction Surveying (1.5%) COST 1,000.00 1,000
Erosion Control (0.3%) COST 1,000.00 1,000
Mobilization (8% of all construction items) COST 6,800.00 6,800

PROJECT WIDE SUBTOTAL 15,800

Unidentified Items (20% of Item Total and Project Wide Subtotal) COST 15,000.00 15,000

PROJECT WIDE TOTAL 30,800

OTHER COST
Construction Engineering (9%) COST 8,000.00 8,000
Construction Contingencies (5%) COST 5,000.00 5,000
Environmental Mitigation (Unknown at this time) COST - -
PCCP Quality Incentive SQ.YD. 0 1.50 -
AR-ACFC Smoothness Incentive L.MILE 0 11,000.00 -
Engineering Design (Includes Surveying and Geotechnical) (8% of all
items) COST 7,000.00 7,000
Right-of-Way COST - -
Utilities (Miscellaneous Relocation) (2%) COST 2,000.00 2,000

OTHER COST TOTAL 22,000

                                                            SUMMARY

ITEM TOTAL 54,500
PROJECT WIDE 30,800
OTHER COST TOTAL 22,000
SUBTOTAL PROJECT COST 107,300
INDIRECT COST ALLOCATION (ICAP) (10.14%) 11,000
TOTAL PROJECT COST 118,300
TOTAL PROJECT COST (ROUNDUP $10K) 120,000
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SR 89A, SR 89 to Robert Rd Order of Magnitude Estimate
Stage I (15%)

GP Widening - SR89 to Glassford Hill
ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

2020036 REMOVAL OF ASPHALTIC CONCRETE PAVEMENT SQ.YD. 9,664 7.00 67,700
2020201 SAWCUTTING L.FT. 78,321 1.50 117,500
20200XX REMOVE BARRIER L.FT. 3,453 20.00 69,100
20300XX EARTHWORK (4%) L.SUM 1 380,000.00 380,000

40900XX
ASPHALTIC CONCRETE (MAINLINE) (MISCELLANEOUS
STRUCTURAL) (1" AR-ACFC, 7" AC, AB or Lime Treated or Geotext) SQ.YD. 106,764 45.00 4,804,400

50000XX DRAINAGE (3%) L.SUM 1 290,000.00 290,000
60000XX BRIDGE WIDENING SQ.FT. 11,073 175.00 1,937,800
60600XX SIGNING (1%) L.SUM 1 100,000.00 100,000
70400XX PAVEMENT MARKINGS (STRIPE) L.FT. 192,830 0.35 67,500
70600XX PAVEMENT MARKERS EACH 2,636 3.00 8,000
800X002 LANDSCAPING (4 MILES @ $50,000/MI) EACH 4 50,000.00 200,000
91000XX CONCRETE HALF BARRIER L.FT. 4,862 60.00 291,800
91000XX CONCRETE MEDIAN BARRIER L.FT. 19,702 65.00 1,280,700

ITEM TOTAL 9,614,500

PROJECT WIDE
Maintenance and Protection of Traffic (8%) COST 770,000.00 770,000
Dust and Water Palliative (0.75%) COST 73,000.00 73,000
Quality Control (0.75%) COST 73,000.00 73,000
Construction Surveying (1.5%) COST 145,000.00 145,000
Erosion Control (0.3%) COST 29,000.00 29,000
Mobilization (8% of all construction items) COST 1,190,000.00 1,190,000

PROJECT WIDE SUBTOTAL 2,280,000

Unidentified Items (25% of Item Total and Project Wide Subtotal) COST 2,974,000.00 2,974,000

PROJECT WIDE TOTAL 5,254,000

OTHER COST
Construction Engineering (9%) COST 1,339,000.00 1,339,000
Construction Contingencies (5%) COST 744,000.00 744,000
Environmental Mitigation (Unknown at this time) COST - -
PCCP Quality Incentive SQ.YD. 0 1.50 -
AR-ACFC Smoothness Incentive L.MILE 8 11,000.00 88,000
Engineering Design (Includes Surveying and Geotechnical) (8% of all
items) COST 1,190,000.00 1,190,000
Right-of-Way COST - -
Utilities (Miscellaneous Relocation) (2%) COST 298,000.00 298,000

OTHER COST TOTAL 3,659,000

                                                            SUMMARY

ITEM TOTAL 9,614,500
PROJECT WIDE 5,254,000
OTHER COST TOTAL 3,659,000
SUBTOTAL PROJECT COST 18,527,500
INDIRECT COST ALLOCATION (ICAP) (10.14%) 1,879,000
TOTAL PROJECT COST 20,406,500
TOTAL PROJECT COST (ROUNDUP $100K) 20,500,000
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SR 89A, SR 89 to Robert Rd Order of Magnitude Estimate
Stage I (15%)

Great Western TI
ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

2020036 REMOVAL OF ASPHALTIC CONCRETE PAVEMENT SQ.YD. 5,901 7.00 41,400
2020201 SAWCUTTING L.FT. 17,218 1.50 25,900
20300XX EARTHWORK (4%) L.SUM 1 460,000.00 460,000

40900XX
ASPHALTIC CONCRETE (MAINLINE) (MISCELLANEOUS
STRUCTURAL) (1" AR-ACFC, 7" AC, AB or Lime Treated or Geotext) SQ.YD. 23,034 60.00 1,382,100

40900XX
ASPHALTIC CONCRETE (RAMPS/CROSS ROADS)
(MISCELLANEOUS STRUCTURAL) (1" AR-ACFC, 5" AC, AB or Lime
Treated or Geotext)

SQ.YD. 40,780 50.00 2,039,000

50000XX DRAINAGE (3%) L.SUM 1 350,000.00 350,000
60000XX NEW BRIDGE SQ.FT. 61,000 110.00 6,710,000
60600XX SIGNING (1%) L.SUM 1 120,000.00 120,000
70400XX PAVEMENT MARKINGS (STRIPE) L.FT. 66,963 0.35 23,500
70600XX PAVEMENT MARKERS EACH 643 3.00 2,000
800X002 LANDSCAPING (1 MILES @ $50,000/MI) EACH 1 50,000.00 50,000
91000XX CONCRETE MEDIAN BARRIER L.FT. 4,305 65.00 279,900

ITEM TOTAL 11,483,800

PROJECT WIDE
Maintenance and Protection of Traffic (8%) COST 919,000.00 919,000
Dust and Water Palliative (0.75%) COST 87,000.00 87,000
Quality Control (0.75%) COST 87,000.00 87,000
Construction Surveying (1.5%) COST 173,000.00 173,000
Erosion Control (0.3%) COST 35,000.00 35,000
Mobilization (8% of all construction items) COST 1,420,000.00 1,420,000

PROJECT WIDE SUBTOTAL 2,721,000

Unidentified Items (25% of Item Total and Project Wide Subtotal) COST 3,552,000.00 3,552,000

PROJECT WIDE TOTAL 6,273,000

OTHER COST
Construction Engineering (9%) COST 1,599,000.00 1,599,000
Construction Contingencies (5%) COST 888,000.00 888,000
Environmental Mitigation (Unknown at this time) COST - -
PCCP Quality Incentive SQ.YD. 0 1.50 -
AR-ACFC Smoothness Incentive L.MILE 0 11,000.00 -
Engineering Design (Includes Surveying and Geotechnical) (8% of all
items) COST 1,421,000.00 1,421,000

Right-of-Way COST
Utilities (Miscellaneous Relocation) (1%) COST 178,000.00 178,000

OTHER COST TOTAL 4,086,000

                                                            SUMMARY

ITEM TOTAL 11,483,800
PROJECT WIDE 6,273,000
OTHER COST TOTAL 4,086,000
SUBTOTAL PROJECT COST 21,842,800
INDIRECT COST ALLOCATION (ICAP) (10.14%) 2,215,000
TOTAL PROJECT COST 24,057,800
TOTAL PROJECT COST (ROUNDUP $100K) 24,100,000

 WILL REQUIRE NEW R/W (COST NOT INCLUDED)
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SR 89A, SR 89 to Robert Rd Order of Magnitude Estimate
Stage I (15%)

Mid Term and Long Term Planning Level

Glassford Hill Rd
(roundabouts)

7,000,000.00$ --
 Waterline along east side of
GH

"Construct Double Lane
Roundabout" from CPS CMF =
$3,960,000 each; includes 800'
of realignment on each leg
overlap so one RA only include
75% total cost

Robert Rd (interchange) 30,400,000.00$ 32
 Overhead power line at
interchange

Average TI cost $20M (Rodney
estimate and CYMPO estimate);
R/W assumes full take to north
and south; additional 7650' of
four lane arterial @ $7M/mi;
signal at south end of Robert

SR 89A Mainline Widen (3rd
lane - Glassford to Fain))

12,100,000.00$ --

Per Detailed Estimate $20.4 M
to widen SR89 to Glassford (4.16
miles so $20.4 M/4.16 mi =
$4.9M/mi….Glass to Fain = 2.46
miles)

Granite Dells (SB free right) 300,000.00$ --

"Construct New General Purpose
Lane (AC) from CPS CMF =
$2,640,000 per mile; new lane
roughly 600'

R/W
(ac)

Utility
Impacts

ConstructionAlternative Notes

P:\Projects\ADOT\ADOT_TPD\60542112 SR 89A SR 89 to Robert Rd Trans Study\400-Technical\431
Documents\Costest\Stage I (15%)\Final 15% Cost Estimate SR89A Mid and Long Planning.xlsx



 

Appendix 11 – Comment Response Matrices 
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