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Agency: Title of Project:

County: COG/MPO:

District: HSIP Funds:

Anticipated Total Cost Estimate: $322,514.25

Anticipated dollar amount of HSIP Funding: $288,000.00

$3,566.36

$30,947.89
Funding Source: Cost Estimate Tab: 6. Phased Cost Est.

Anticipated Design Year (Construction/procurement year cannot be the same):

Anticipated Construction Year: 

Anticipated Design Year (Construction/procurement year cannot be the same):

Anticipated Construction Year: 

1.

1a.

2.

2a.

3.

ADOT:Administration of Project: Agency:

If "Yes", describe:
If "No", explain why not:

State Initiated Projects

City of Glendale periodically reviews signal phasing and timing at all 
intersections.

Have lower cost countermeasures been considered or implemented?

Kiran Guntupalli

Central

Systemic:

If competing for State Funds, COG/MPO agrees to transfer TOTAL local HSIP OA to State.

Name and Title of COG/MPO Representative: Margaret Boone, PE

Anticipated Dollar amount of Local Match (5.7%) (5.66%):

Anticipated Dollar amount of Other:

Describe your safety improvement project in detail:  (50 words or less)

If additional ROW is needed, what FY is purchase anticipated?:

Mark all that apply to your project:

City of Glendale

Spot:  
623-930-2951

E-Mail:

kguntupalli@glendaleaz.com

Phase- III Design FYA and Geometric 
Modifications to Improve Safety at Various 

Intersections
Maricopa MAG

If additional ROW is needed, what FY is purchase anticipated?:

Contact:

Type of Safety Improvement:

Phone:

Basic Project Information

Local Initiated Projects

Which 23 USC 148 highway safety improvement project category does this project come under?

24. Systemic safety improvements

YES NO NO YES 

 PE  Const. Procurement 

NO YES 

 FY18  FY19 

100% HSIP 94.3% HSIP 

FY17 

YES NO 

STATE LOCAL 

 FY18  FY19 

Non-Infrastructure 

94.34% HSIP 

 FY17* 

YES NO 

 FY19  FY20 

FY18 

 FY18  FY19 

 FY18* 

 FY18 (State) 

YES 

mailto:kguntupalli@glendaleaz.com
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Agency: Title of Project:

County: COG/MPO:

District: HSIP Funds:Central

City of Glendale
Phase- III Design FYA and Geometric 

Modifications to Improve Safety at Various 
Intersections

Maricopa MAG

STATE LOCAL 

3a.

4.

4a.

5.

5a.

6.

6a.

7. Will there be ground disturbing activities?

8. Is project within applicants permanent ROW?

8a. If NO please explain:

1. NCHRP/FHWA have studied the use of Flashing Yellow Arrow signal operation and determined that it is safe 
and more effective than the circular green ball in conveying to drivers the need to yield before turning left. In 
addition, FYA tends to have a safer fail condition than the circular green in that drivers will yield on the FYA 
rather than proceed on a circular green.
2. FHWA research has determined that a strategy of eliminating a negative left-turn lane offset has the 
potential to reduce total and target crashes.
3. FHWA has published reports supporting the installation of 3" retroreflective sheeting (borders) on signal 
backplated to increase the visibility of traffic signals, especially at night, and identified it as a countermeasure 
to reduce crashes by improving driver awareness of signals.

Describe the location of this safety project:

What is the safety justification for the proposed project?

The scope of work includes three elements. 1. The City intends to convert protected/permissive left-turns to 
Flashing Yellow Arrow (FYA) signal operation, CMF 0.806. 2. The City intends to cut back medians and install 
carrots to eliminate negative left-turn lane offset and create positve offset, CMF 0.620. 3. The City intends to 
add 3" retroreflective sheeting to all signal back plates to improve visibility, CMF 0.850.

As a systemic project, the City chose all arterial to arterial intersections within the city (45). Phases I & II are 
currently underway. Phase III includes the remaining 22 priority locations. All 5-section protected/permissive 
signal heads will be removed and replaced with 4-section flashing yellow arrow signal heads. Medians will be 
cut back a maximum of 20 feet and striping "carrots" will be placed in order to shift vehicles to the left to 
eliminate negative offset and create a possitive offset in left-turn lanes and improve sight distance. In addition, 
3" retroreflective sheeting will be added to all signal backplates to improve visibility.

MAG crash rankings were used to determine the locations within the city that have the highest crash rankings. 
Data downloaded from ADOT Safety DataMart was used in this application. The crash data is included in Tab 20 
(Crash Data).

What crash data screening method was used to identify this project?

YES NO 

YES NO 
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Agency: Title of Project:

County: COG/MPO:

District: HSIP Funds:Central

City of Glendale
Phase- III Design FYA and Geometric 

Modifications to Improve Safety at Various 
Intersections

Maricopa MAG

STATE LOCAL 

9.

10. Will there be any utility relocation needed?

10a.

11.

11a. If YES please explain:

12.

12a.

13.

13a.

14.

15. Are there any Studies, RSA's or Other evaluations that support this project?

16.

17. ~25000 2012

18.

19. 40 mph

20.

21. Completed B/C Ratio Tabulation Sheet Attached (Required): 

22.

23.

When relocating signal poles, utility relocation may be necessary but will be 
determinded during design process.

2010-2014What are the inclusive dates of the crash data?

Does Section 4(f) apply to any portion of this project?

"Systemic" Safety Project

If YES please explain:

Most current 5 Years Crash Data from ADOT ALISS database sorted by year & 
severity (required):

Is this project in compliance with revised ADA Standards?

If NO please explain:

City of Glendale

What is the posted speed limit?

If YES please explain:

Detailed engineer's cost estimate attached:

Average Daily Traffic Volume and Year Collected:

What is the source of ADT?:

Are there any other issues that may impact or delay development or construction of 
this project?

Does the project support Arizona's Strategic Highway Safety Plan?

HSIP Roadway Functional Classification: Rural Principal Arterial - Other

Will any temporaty right-of-way acquisitions be required?

YES NO 

YES NO 

YES NO 

YES NO 

YES NO 

YES NO 

YES NO 

YES NO 

YES NO 

YES NO 
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Agency: Title of Project:

County: COG/MPO:

District: HSIP Funds:Central

City of Glendale
Phase- III Design FYA and Geometric 

Modifications to Improve Safety at Various 
Intersections

Maricopa MAG

STATE LOCAL 

24.

25. If purchasing equipment or materials, who will install? 

26. Does the project require proprietary Items (23CFR 635.411)?:

27. Is a list of locations for systemic projects provided on the attached form?

28.

28a.

29.

30. Completed B/C Ratio Tabulation Sheet Attached (required): 

31.

32.

33.

34.

35. Project vicinity map is provided:

36. Project work limits map is provided:

SHSP - All Projects

"Spot" Improvement Projects Only 

Have all crashes that will not be influenced by this countermeasure been deleted 
from the crash list?  (alcohol/drug related, pedestrian, etc. as applicable)

Is the most current 5 Years Crash Data from ADOT ALISS database sorted by year & 
severity attached and in correct format? (required):

Have all crashes that will not be influenced by this countermeasure been deleted 
from the crash list?  (alcohol/drug related, pedestrian, etc. as applicable)

The locations for Phase I were prioritized by MAG crash rank. The locations for Phase II intersections to be 
completed in-house by the City of Glendale forces to employ the countermeasures. Phase III locations 
encompassed all of the remaining arterial to arterial intersections.

How are (will) the proposed locations be prioritized for replacement? (explain below)

What are the inclusive dates of the crash data?

Have any infrastructure changes occurred within the work limits of this project 
during the years the crash data covers?

If YES please explain:

Are the supporting structures in good condition, meet local standards and have an 
anticipated service life longer than the countermeasure being installed?

YES NO 

YES NO 

Town/City County 

Contractor Tribe 

YES NO 

YES NO 

YES NO 

YES NO 

YES NO 

YES NO 

YES NO 

YES NO 
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Agency: Title of Project:

County: COG/MPO:

District: HSIP Funds:Central

City of Glendale
Phase- III Design FYA and Geometric 

Modifications to Improve Safety at Various 
Intersections

Maricopa MAG

STATE LOCAL 

37.

37a.

37b.

37c.

37d.

37e.

38.

38a.
39.

39a.

40.

41.

41a.

41b. List the EA:

41c.

41d. Rational

Roadway_Infrastructure_and_Operations

Eliminate Death and Injuries Related to Intersections

Which HSIP Improvement Sub-Category does this project support?:

Does this project support one of the nine FHWA proven countermeasures?:

Which EA Strategy supports the 
second EA?

Does your COG/MPO have a Strategic Transportation Safety Plan (STSP)?:

If "YES", does this project support an Emphasis Area in the COG/MPO STSP?:

40a.

If your COG/MPO has a STSP and it was Federally Funded and you answered NO in 41a, explain why this 
project is being submitted over a STSP identified project.

If so, which focus area?: Intersection

Which HSIP Improvement Category does this project support?: Intersection_Traffic _Control

Does this project support a 
second SHSP EA?  If so, which EA.:

If so, which countermeasure?: Backplates with Retroreflective Borders

(Intersections) 	Reduce frequency and severity of intersection crashes 
through geometric improvements.

Does this project support one of the three Arizona Focus Areas?:

Which SHSP Emphasis Area (EA) 
does this project support?:

(Intersections) 	Reduce frequency and severity of intersection crashes 
through traffic-control and operational improvements.

Which EA Strategy does it 
support?:

Does this project support a third 
SHSP EA?  If so, which EA.:

Modify traffic signal – add flashing yellow arrow

Roadway_Infrastructure_and_Operations

Which EA Strategy supports the 
third EA?

YES NO 

YES NO 

YES NO 

YES NO 
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Agency: Title of Project:

County: COG/MPO:

District: HSIP Funds:Central

City of Glendale
Phase- III Design FYA and Geometric 

Modifications to Improve Safety at Various 
Intersections

Maricopa MAG

STATE LOCAL 

42.

42a.

43. 5.30 22.30The calculated B/C Ratio is:

B/C Ratio and Weighted Score
The Weighted Score is:

Are any temporaty safety countermeasures needed prior to this permanent solution 
being installed?

If yes, please explain:

YES NO 





Agency:
Name of 
Project:

HSIP: Local Match: Other Amt:
100.00% 0.00% 0.00%

Preliminary Engineering: 1 215,009.50$   215,009.50$   181,684.04$   2,377.58$       30,947.89$   215,009.51$   
ADOT Admin Costs - Phase III: 1 107,504.75$  107,504.75$   106,315.96$   1,188.79$       107,504.75$   

Total Phase 1 - Project Year 1 322,514.25$  288,000.00$  3,566.37$       30,947.89$   322,514.26$  

ADOT Admin Costs-Year 2: 1 30,000.00$     30,000.00$     30,000.00$     -$                 -$               30,000.00$     

Materials: Regulatory Signs 1 50.00$             50.00$             50.00$             -$                 -$               50.00$             

Materials: Mounting Hardware 1 6.00$               6.00$               6.00$               -$                 -$               6.00$               

56.00$             56.00$             -$                 -$               56.00$             

Sales Tax: 10.00% 5.60$               5.60$               $ $ 5.60$               
Equipment and Installation Sub-Total Phase 2 - Year 2 61.60$             61.60$             -$                 -$               61.60$             

Construction Admin : 14.00% 8.62$               8.62$               $ -$               8.62$               
Contingencies : 5.00% 3.08$               3.08$               $ -$               3.08$               
Post Design: 1.00% 0.62$               0.62$               $ $ 0.62$               

Administration Sub-Total Phase 2 - Year 2 12.32$             12.32$             -$                 -$               12.32$             
30,073.92$     30,073.92$     -$                 -$               30,073.92$     

ADOT Admin Costs-Year 3: 1 15,000.00$     15,000.00$     15,000.00$     -$                 -$               15,000.00$     
Materials: Regulatory Signs 1 50.00$             50.00$             50.00$             -$                 -$               50.00$             
Materials: Mounting Hardware 1 6.00$               6.00$               6.00$               -$                 -$               6.00$               

56.00$             56.00$             -$                 -$               56.00$             
Sales Tax: 10.00% 5.60$               5.60$               5.60$               

Equipment and Installation Sub-Total Phase 3 - Year 3 61.60$             61.60$             -$                 -$               61.60$             
Construction Admin : 14.00% 8.62$               8.62$               $ -$               8.62$               
Contingencies : 5.00% 3.08$               3.08$               $ -$               3.08$               
Post Design: 1.00% 0.62$               0.62$               0.62$               

Administration Sub-Total Phase 3 - Year 3 12.32$             12.32$             -$                 -$               12.32$             
15,073.92$     15,073.92$     -$                 -$               15,073.92$     

ADOT Admin Costs-Year 4: 1 15,000.00$     15,000.00$     15,000.00$     -$                 -$               15,000.00$     
Materials: Regulatory Signs 1 50.00$             50.00$             50.00$             -$                 -$               50.00$             
Materials: Mounting Hardware 1 6.00$               6.00$               6.00$               -$                 -$               6.00$               

56.00$             56.00$             -$                 -$               56.00$             
Sales Tax: 10.00% 5.60$               5.60$               $ $ 5.60$               

Equipment and Installation Sub-Total Phase 4 - Year 4 61.60$             61.60$             -$                 -$               61.60$             
Construction Admin : 14.00% 8.62$               8.62$               $ -$               8.62$               
Contingencies : 5.00% 3.08$               3.08$               $ -$               3.08$               
Post Design: 1.00% 0.62$               0.62$               0.62$               

Administration Sub-Total Phase 2 - Year 2 12.32$             12.32$             -$                 -$               12.32$             
15,073.92$     15,073.92$     -$                 -$               15,073.92$     

382,736.01$  348,221.76$  3,566.37$       30,947.89$   382,736.02$  

Sub-Total Material Cost - Phase 4

Total Phase 4 - Project Year 4

Total Phase 3 - Project Year 3

Total Request

Total Cost

Sub-Total Material Cost - Phase 3

Total Phase 2 - Project Year 2

Sub-Total Material Cost - Phase 2

Phase- III Design FYA and Geometric Modifications to Improve Safety at Various Intersections

Project Cost Estimate Worksheet

 Project Cost Estimate: Description: Quantity: Cost (Unit): TOTAL COST



 

1 5/2/2016

Agency:
Title of  
Project:

 Severity Annual 
Average

Estimated 
CRF* 

Reduction

Total 
Reduction Unit Cost Annual Benefit

Fatal 0.40 58% 0.23 $5,800,000 $1,334,000 
Incapacitating Injury 3.80 58% 2.19 $400,000 $876,000 

$2,210,000

$2,754,813
10

8%
0.1490

$410,548
$1,000.00

$411,548

Annual Benefit

$2,210,000

*REQUIRED: Use 4 and 5 star CMFs from ADOT Lists Only at Tabs 14 - 15 preferred. The CMF's CRF is 
used in the above calculation

Annual Construction Cost
Annual Maintenance Cost

Benefit / Cost RatioAnnual cost

Capital Recovery Factor

Costs

Required for all HSIP Applications

 

$411,548 5.3

Total Annual Benefits

Total Annual Costs

Total Project Cost
Project Life (years)

Benefit / Cost

Interest Rate (%)

City of Glendale

Phase- III Design FYA and Geometric 
Modifications to Improve Safety at 

Various Intersections

Benefit / Cost Ratio Tabulation

Annual Benefit Tabulation



incidentid IncidentDateTime IncidentOnroaddentcrossingfeat IncidentOffset ncidentInjurySeverityDesCollisionMadentIntersectionTypeDIncidentLightConditionDescIncidentWeatherDesc

2930846 09-Dec-14 07 59TH AVE
07 PEORIA 
AVE 0

INCAPACITATING_IN
JURY

LEFT_TU
RN

FOUR_WAY_INTER
SECTION DAYLIGHT CLEAR

2814422 23-Nov-13 07 67TH AVE

07 
CAMELBACK 
RD 0

INCAPACITATING_IN
JURY

LEFT_TU
RN

FOUR_WAY_INTER
SECTION DARK_LIGHTED

SLEET_HAIL_FRE
EZING_RAIN_OR_
DRIZZLE

2814404 16-Dec-13
07 PEORIA 
AVE 07 51ST AVE 0 FATAL SINGLE VE

FOUR_WAY_INTER
SECTION DAYLIGHT CLEAR

2808236 30-Nov-13 07 67TH AVE
07 GLENDALE 
AVE 0

INCAPACITATING_IN
JURY

LEFT_TU
RN

FOUR_WAY_INTER
SECTION DAYLIGHT UNKNOWN

2782560 09-Jul-13
07 DEER 
VALLEY RD 07 67TH AVE 0

INCAPACITATING_IN
JURY

LEFT_TU
RN

FOUR_WAY_INTER
SECTION DAYLIGHT CLEAR

2781970 01-Oct-13

07 
CAMELBACK 
RD 07 83RD AVE 0

INCAPACITATING_IN
JURY

LEFT_TU
RN

FOUR_WAY_INTER
SECTION DAYLIGHT CLEAR

2781959 22-Oct-13 07 BELL RD 07 59TH AVE 0
INCAPACITATING_IN
JURY

LEFT_TU
RN

FOUR_WAY_INTER
SECTION DAYLIGHT CLEAR

2773342 18-Sep-13

07 
NORTHERN 
AVE 07 59TH AVE 0

INCAPACITATING_IN
JURY

LEFT_TU
RN

FOUR_WAY_INTER
SECTION DAYLIGHT CLEAR

2726835 01-Apr-13 07 99TH AVE

07 
CAMELBACK 
RD 0

INCAPACITATING_IN
JURY

LEFT_TU
RN

FOUR_WAY_INTER
SECTION DAYLIGHT CLOUDY

2718978 07-Mar-13 07 51ST AVE
07 PEORIA 
AVE 0

INCAPACITATING_IN
JURY

LEFT_TU
RN

FOUR_WAY_INTER
SECTION DAYLIGHT CLEAR

2691504 30-Nov-12 07 59TH AVE
07 PEORIA 
AVE 0

INCAPACITATING_IN
JURY

LEFT_TU
RN

FOUR_WAY_INTER
SECTION DARK_LIGHTED CLEAR

2653133 17-Aug-12 07 67TH AVE
07 GLENDALE 
AVE 0

INCAPACITATING_IN
JURY

LEFT_TU
RN

FOUR_WAY_INTER
SECTION DAYLIGHT CLOUDY

2644278 02-Jul-12 07 51ST AVE
07 PEORIA 
AVE 0

INCAPACITATING_IN
JURY

LEFT_TU
RN

FOUR_WAY_INTER
SECTION DAYLIGHT CLOUDY

2617141 28-Feb-12 07 59TH AVE
07 CACTUS 
RD 0

INCAPACITATING_IN
JURY

LEFT_TU
RN

FOUR_WAY_INTER
SECTION DAYLIGHT CLOUDY

2609005 12-Feb-12 07 51ST AVE
07 PEORIA 
AVE 0

INCAPACITATING_IN
JURY

LEFT_TU
RN

FOUR_WAY_INTER
SECTION DARK_LIGHTED CLOUDY

2580775 05-Nov-11

07 
GLENDALE 
AVE 07 67TH AVE 0.0057

INCAPACITATING_IN
JURY

LEFT_TU
RN

FOUR_WAY_INTER
SECTION DAYLIGHT CLEAR

2580572 05-Nov-11 07 83RD AVE

07 
CAMELBACK 
RD 0

INCAPACITATING_IN
JURY

LEFT_TU
RN

FOUR_WAY_INTER
SECTION DARK_LIGHTED CLEAR

2554188 19-Sep-10 07 59TH AVE
07 BETHANY 
HOME RD 0 FATAL

LEFT_TU
RN

FOUR_WAY_INTER
SECTION DARK_LIGHTED CLEAR

2525656 08-May-11

07 
GLENDALE 
AVE 07 51ST AVE 0.0064

INCAPACITATING_IN
JURY

LEFT_TU
RN

FOUR_WAY_INTER
SECTION DARK_LIGHTED CLEAR



2436129 14-Jul-10
07 PEORIA 
AVE 07 59TH AVE 0

INCAPACITATING_IN
JURY

LEFT_TU
RN

FOUR_WAY_INTER
SECTION DAYLIGHT CLEAR

2419018 25-Jun-10 07 99TH AVE

07 
CAMELBACK 
RD 0

INCAPACITATING_IN
JURY

LEFT_TU
RN

FOUR_WAY_INTER
SECTION DAYLIGHT CLEAR

Coded incorrectly; this is a left-turn accident
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