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County: Whitfield

Need and Purpose:

The North Dalton Bypass (US 41/US 76/SR 3) intersection with Glenwood Avenue and Cleveland Highway
(SR 71) has had 529 crashes over the last eight years with 72% resulting in rear end crashes. Approximately
18% of the total crashes at the intersection were angle crashes. The intersection currently operates at a level of
service D/D for the AM/PM peak hours, and the future no-build anticipated level of service for 2034 is E/F for
the AM/PM peak hours. The need exists to improve the intersection to address the rear end and angle crashes
and to improve the level of service at the North Dalton Bypass intersection with Glenwood Avenue and
Cleveland Highway.

The purpose of the proposed project is to reduce the crash frequency and severity and improve the operation of
the intersection of the North Dalton Bypass with Glenwood Avenue and Cleveland Highway. The proposed
project will replace the existing traffic signal with a signal that will have a protected eastbound left turn phase
and a westbound protective/permissive left turn phase for traffic on the North Dalton Bypass. These changes are
anticipated to reduce side swipe crashes caused by left turning vehicles. Pedestrian facilities at the intersection
and an additional eastside sidewalk are intended to provide pedestrians with improved crossings of travel lanes
and accessibility to the businesses surrounding the intersection. The proposed project will also add dual left turn
lanes on northbound Glenwood Avenue and eastbound on the North Dalton Bypass. The addition of dual
movements will allow more vehicles through the intersection and is anticipated to improve the level of service
to D/D for the 2034 AM/PM peak hours. The additional storage will provide more queue room for turning
vehicles which is anticipated to reduce rear end crashes. Free flow right turns from North Dalton Bypass onto
Glenwood Avenue and Cleveland Highway will be removed and replaced with a yield condition, eliminating an
existing weave movement on Glenwood Avenue and Cleveland Highway that should improve the efficiency of
the roadways.

Background

The North Dalton Bypass has two through lanes in each direction, a center two-way left turn lane, and rural
shoulders. On both sides of the intersection, there are right turn lanes and the two-way left turn lane becomes a
single left turn lane.

Glenwood Avenue and Cleveland Highway currently have two through lanes in each direction and urban
shoulders with a sidewalk on the west side. There is an existing 4ft. wide raised median with single left turn
lanes on both sides of the intersection.

The land use in the vicinity of the project is predominately commercial with some industrial on the north side.
The North Dalton Bypass, Glenwood Avenue, and Cleveland Highway are functionally classified as urban
minor arterials,

Crash Data

The crash data along the sections of the North Dalton Bypass, Cleveland Highway and Glenwood Avenue
within the project limits was obtained for the period between January 1, 2000 and December 31, 2008. The
crashes which were reported to have occurred at the North Dalton Bypass at Glenwood Avenue/Cleveland
Highway intersection are summarized and are provided in Table 1. As shown in Table 1, there were a total of
529 crashes reported to have occurred at this intersection for the nine (9) vear period, which included 117 injury
crashes and 2 fatal crashes.
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Table 1. Summary of Traffic Crash History by Severity at North Dalton Bypass
(SR3/US 41/US76) at Glenwood Avenue and Cleveland Highway (SR71) Intersection

Crashes
Year Total Injury Fatal
2000 73 22 0
2001 72 15 0
2002 70 10 0
2003 57 13 0
2004 66 14 0
2005 47 10 0
2006 60 13 2
2007 44 14 0
2008 40 6 0
Total 529 117 2

A detailed analysis of the crashes was completed to determine the type of crashes at the intersection. Table 2
indicates that the majority of the crashes recorded were rear end crashes, which accounted for about 72% of the
total number of crashes. About 18% were angle crashes, 8% were sideswipe crashes, 1% was single-vehicle
crashes, and 1% was head-on crashes. Further analysis showed that about 40% of the rear end crashes were
caused by vehicles traveling in the south direction.

Table 2, Summary of Traffic Crash History by Type at North Dalton Bypass
(SR3/US 41/U876) at Glenwood Avenue and Cleveland Highway (SR71) Intersection

Type
Year Sideswipe | Sideswipe - Other Total
Angle | Head On | Rear End - Same Opposite (Single-
Direction Direction Vehicle)
2000 12 0 55 2 3 1 73
2001 16 2 46 7 0 1 72
2002 10 ] 50 8 0 1 70
2003 11 0 43 3 0 0 57
2004 15 0 43 g 0 0 66
2005 3 2 40 2 0 0 47
2006 13 2 39 5 0 1 60
2007 Il 1 31 | 0 0 44
2008 6 0 33 1 0 0 40
Total 97 8 380 37 3 4 529
Operational Analysis

The A.M. and P.M. peak hour turning movement counts and 24-hour bi-directional counts were obtained at the
major intersections and roadways within the study area by All Traffic Data, Inc. These “short-term™ traffic
counts were adjusted using day of the week, month of the year and axle adjustment factors to develop annual
average daily traffic (AADT) volumes. The opening year for this project was assumed to be 2014 and the
design year to be 2034. The design year was assumed to be 20 years from the opening year. The 2014 Opening
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Year and the 2034 Design Year AADT for the roadways where intersection improvements are proposed are
presented on Page 6.

The existing AM and PM peak hour turning movement volumes, existing AADT volumes, the design year AM
and PM peak hour turning movement volumes and the opening year and design year AADT volumes are
provided as an attachment (See attachment 4) with this report.

Capacity Analysis and Intersection Levels of Service

The existing and anticipated capacity analyses were conducted at the intersection to determine the operational
characteristics based on the existing and future traffic conditions. The capacity analysis was conducted using
the methodologies outlined in the Highway Capacity manual (HCM) and the Synchro 7.0 software program.
The results of the capacity analyses are summarized in Table 3.

Table 3. Existing and Anticipated Intersection Levels of Service

Level of Service (AM/PM)
Traffic 2010 | 2014 No | 2014 |2034No| 2034
Intersection Control Existing | Build Build Build Build
North Dalton Bypass (SR 3/US
P gig}fi‘;‘;‘zgf{”}]‘l";’““e ad | rafficSignal D/ | DD | CC | EF | DD
intersection

Description of the proposed project:

The project begins on the North Dalton Bypass (SR 3/US41/US76) just east of the intersection with Glenwood
Avenue and Cleveland Highway (SR 71) at MP 18.10 and ends at the west edge of the Norfolk Southern
Railway overpass bridge at MP 18.37 for a total project length of 0.27 miles. The entire project is located within
Whitfield County and the City of Dalton. The project limits on Glenwood Avenue begin north of the Mill Creek
bridge and end at the intersection with the North Dalton Bypass. The project limits on Cleveland Highway (SR
71) start at the intersection with the North Dalton Bypass and extend 700 ft north.

The project proposes improvements to the existing intersection of the North Dalton Bypass (SR 3/US41/US76)
with Glenwood Avenue and Cleveland Highway (SR71). The North Dalton Bypass eastbound leg will be
improved with an extended right turn lane and the addition of dual left turn lanes. The Glenwood Avenue leg
will also be improved with dual left turn lanes that will relocate the raised median between Smith Industrial
Boulevard and the North Dalton Bypass. A sidewalk will be also added along the east side of Glenwood
Avenue and Cleveland Highway throughout the project. The travel lanes on all four intersection legs will be
shifted and tapered cutside to provide room for the dual left turn lanes. The existing acceleration lanes on
Glenwood Avenue and Cleveland Highway that receive the North Dalton Bypass right turns will be removed to
eliminate weaving.

The existing traffic signal will be upgraded to incorporate the above new lane configurations, protected
eastbound left turn phasing, westbound protective/permissive left turn phasing, and pedestrian movement
accommodations. Minor adjustments will also be made to the existing traffic signal on Glenwood Avenue at the
intersection with Smith Industrial Boulevard.

Is the project located in a PM 2.5 Non-attainment area? Yes X No
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Is the project located in an Ozone Non-attainment area? Yes X No
(The proposed project is exempt from conformity due fo the potential reduction of crash frequency and
severity.)

PDP Classification: Major Minor X

Federal Oversight: Full Oversight (), Exempt(X), State Funded (), or Other ()

Functional Classification: Cleveland Hwy - Urban Minor Arterial
SR 3/North Dalton Bypass and Glenwood Ave — Urban Principal Arterials

U. S. Route Number(s): 41 & 76 State Route Number(s): 3 & 71
Traffic (AADT):
2010 Existing Year 2034 Design Year
Roadway Segment AADT 2014 Base Year AADT AADT
North Dalton Bypass (SR 3/US
41/US 76) — West of intersection 31,100 32,650 39,850
North Dalton Bypass (SR 3/US
41/US 76) — East of intersection 18,900 19,900 24,300
Cleveland Highway (SR 71) —
North of Intersection 25,650 26,900 32,850
Gleanod Ave.:—South of 31,450 33,050 40,300
intersection

Existing design features:

Four 12 ft wide travel lanes, a single 14 ft
two-way left turn lane, a single 12 ft wide
right turn lane, and rural shoulders (4 fi
paved and 6 ft grass).

Four 12 ft wide trave! lanes, a 4 ft raised

* Typical Section: North Dalton

Bypass (SR
3/US 41/US 76)

Glenwood median with a single 12 ft left turn lane, a
Ave, and . L
single 12 ft wide right turn lane, and urban
Cleveland Hwy. i 2 . i
(SR 71) border areas (cor}smtmg of 30 in curb and
gutter with 5 ft sidewalks).
* Posted Speed: North Dalton
Bypass (SR 3/US | 55 mph west of intersection/45 mph east of intersection
41/US 76)
Glenwood
Ave. and
Cleveland Hwy. 45 mph
(SR 71)
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« Maximum superelevation rate for curve: | 6.0% - North Dalton Bypass (SR 3/US 41/US 76)

4% - Glenwood Avenue and Cleveland Highway (SR 71)

» Maximum grade: | 6.0% - North Dalton Bypass (SR 3/US 41/US 76)

2.3% - Glenwood Avenue and Cleveland Highway (SR 71)

11% - Driveways

« Width of right of way: | Varies from 175’to 250" - North Dalton Bypass (SR 3/US 41/US 76)

Varies from 135° to 140° - Glenwood Avenue and Cleveland Highway (SR 71)

* Major structures: None

* Major interchanges or intersections along the project: Intersection of North Dalton Bypass (SR3/US
41/US76) with Glenwood Avenue/ Cleveland Highway (SR71)

* The existing roadway is entirely within Whitfield County and the City of Dalton. The project begins at
MP 18.10 and ends at MP 18.37 on the North Dalton Bypass for a total project length of 0.27 miles.

Proposed Design Features:

* Proposed typical sections:

North Dalton Bypass (SR
3/US 41/US 76)

Four 12-ft wide travel lanes, two 12-ft wide northbound left turn lanes,
one 12-ft wide southbound left turn lane, a 12-ft wide right turn lane in
both directions and 10-ft shoulders (6.5-ft paved)

Glenwood Avenue and
Cleveland Highway (SR 71)

Four 12-1t travel lanes, a 4-ft raised median, two 12-ft wide westbound
left turn lanes, one 12-ft wide eastbound left turn [ane, 12-ft wide right
turn lanes in both directions and [0-fi. urban shoulders with 30-in curb
and gutter and 5-ft sidewalk.

+ Proposed design speed North Dalton Bypass (Mainline): 55 mph

» Proposed design speed Cleveland Hwy and Glenwood Ave. (Side Street): 45 mph
« Proposed maximum grade North Dalton Bypass (Mainline): 6.4%

« Maximum grade allowable North Dalton Bypass (Mainline): 6.0%

» Proposed maximum grade Cleveland Hwy and Glenwood Ave. (Side Street): 2.3%
« Maximum grade allowable Cleveland Hwy and Glenwood Ave. (Side Street): 6.0%
« Proposed maximum grade driveway: 11.0%

« Proposed minimum radius of curve: 1320-ft (Mainline), 1740-ft (Side Street)

* Minimum radius allowable: 1060-ft (Mainline), 711-ft (Side Street)

+ Maximum allowable super-elevation rate: 6.0% (Mainline), 4.0% (Side Street)

* Proposed maximum super-¢levation rate: 5.8% (Mainline), 3.2% (Side Street)

* Right-of-Way:
0 Width: 135 -250 fi.

o Easements: Temporary (), Permanent (X), Utility (), Other ().
o Type of access control: Full (), Partial ( ), By Permit (X), Other ().
o Numberofparcels: _6  Number of displacements: None

» Structures: None
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* Major intersections, median openings and signal locations: There are currently median openings on the
Glenwood Avenue and Cleveland Highway within the project at the intersections with the North Dalton
Bypass and Smith Industrial Boulevard. These intersections are also currently signalized.

« Transportation Management Plan Anticipated: Yes () No (X)

- Design Exceptions to controlling criteria anticipated:

UNDETERMINED  YES NG
HORIZONTAL ALIGNMENT: ()Y () X)
LANE WIDTH: )y ) (X)
SHOULDER WIDTH: (y O (X)
VERTICAL GRADES: () 0 ()
CROSS SLOPES: (y O) (X)
STOPPING SIGHT DISTANCE: ()y (O (X)
SUPERELEVATION RATES: (y ) (X)
VERTICAL ALIGNMENT: () ()
SPEED DESIGN: {(y O (X)
VERTICAL CLEARANCE: {(y () (X)
BRIDGE WIDTH: {3y O (X)
BRIDGE STRUCTURAL CAPACITY: (y () (X)
LATERAL OFFSET TO OBSTRUCTION: Yy () (X)

+There are two design requirements associated with the proposed design profile which will require
exception:

I — The proposed profile slope of North Dalton Bypass (SR 3/US 41/US 76) is 6.4% which matches the
existing profile grade, but is greater than the maximum profile slope of 6.0% required by AASHTO
Publication, 4 Policy on Geometric Design of Highways and Streets 2004, Exhibit 7-10, Maximum Grades
for Urban Arterials, on page 472,

2 — The proposed crest and sag vertical curve K values are 86 for the crest curve beginning at the bridge
approach slab and ending approximately 310° before the intersection, and 61 for the sag curve beginning
approximately 310° before the intersection and ending at the intersection. These values match the existing
profile and are both lower than the minimum required 55 mph crest and vertical curve K values of 114 and
115 as required by the AASHTO Publication, A4 Policy on Geometric Design of Highways and Streets 2004,
Exhibits 3-72 and 3-75 Design Controls for Crest and Sag Vertical Curves, on pages 272 and 277
respectively.

« Design Variances: The proposed/existing intersection skew is 64° 34° which is less than 70 degrees
required by the GDOT Design Policy Manual, but greater than 60 degrees required by AASHTO’s 4
Policy on Geomelric Design of Highways and Streets- 2004 Edition. Therefore, a design variance will be
required.

* Environmental concerns: None anticipated

« Anticipated Level of environmental analysis:

o Are Time Savings Procedures appropriate? Yes (X), No (),

o Categorical exclusion anticipated (X),

o Environmental Assessment/Finding of No Significant Impact anticipated (FONSI) (), or
o Environmental Impact Statement (EIS) ().
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+ Utility involvements: Utilities Reimbursement Letter Requested from District 6 on November 1, 2010
o Atlanta Gas Light Company — Natural Gas
o Charter Communications — Cable TV
o Dalton Utilities — Electric Distribution, Natural Gas, Water, and Fiber Optics

o Georgia Power Company ~ Electric Distribution

o North Georgia EMC — Electric Distribution
¢ Windstream Communications - Telecommunications
* VE Study Anticipated: Yes (), No (X),
* Benefit/Cost Ratio: 5.59

Project Cost Estimate and Funding Responsibilities:

PE ROW UTILITY CST MITIGATION
By Whom GDOT GDOT GDOT GDOT N/A
$ amount $257,000 $490,000 TBD $1,277,113.30 $6.00

*CST Cost includes: Construction, Engineering and Inspection, Fuel Cost Adjustment, and Asphalt Cement

Cost Adjustment:

Project Activities Responsibilities:
o Design: GS&P with GDOT Review
o Right-of-Way Acquisition: GDOT
o Right-of-Way funding (real property): GDOT
o Relocation of Utilities: GDOT
o Letting to contract: GDOT
o Supervision of construction: GDOT
o Providing material pits: N/A
o Providing Detours: N/A
o Environmental Studies/Documents/Permits: Edwards-Pitman with GDOT review

Coordination
* Initial concept meeting held on February 18, 2010. (See attachments)
« Local government comments. Nowe
* Other projects in the area.

o Georgia DOT Project NHS-0000-00(93 1) consists of reconstructing the [-75/ SR 401 interchange
with the North Dalton Bypass (US41/US76/ SR 3) in Whitfield County. It is presently in long range

planning.

o Georgia DOT Project CSSTP-M003-00(741) consists of resurfacing and maintenance to SR 71
from the North Dalton Bypass (US41/US76/ SR 3) intersection to the intersection with Roland Hill

Drive in Whitfield County. It is presently under construction.

o Georgia DOT Project M003274 consists of adding a turning lane on US41/SR 3 at the intersection

with Reed Road in Whitfield County. It is presently under construction.

o Georgia DOT Project MO03727 consists of adding a right turning lane on US41/SR 3 at the
intersection with Shugart Road in Whitfield County. It is presently under construction.

o Georgia DOT Project CSNHS-0007-00(898) entails widening I-75/ SR 401 interchange from the
Carbondale Road interchange to the North Dalton Bypass (US41/US76/ SR 3) interchange in

Whitfield County. It is presently in long range planning.







DEPARTMENT OF TRANSPORTATION
STATE OF GEORGIA

INTERDEPARTMENT CORRESPONDENCE

FILE PROJECT NoCSSFT-0008-00(719) },Whitﬁeld . oFFIcg (Traffic
AR SR S o Operations !

! DATE [10/21/2010 |

SR 3 @ SR 71, Intersection Improvement

P.I. No. [0008719

FROM [gathy Zahul, P.E,, State Traffic Engineer

TO  Ronald I Wishon, Project Review Engineer

SUBJECT REVISIONS TO PROGRAMMED COSTS
MNGTLETDATE [03/15/2012 |
PROJECT MANAGER |Derrick Cameron | MNGT R/W DATE 03/15/2 01 1 - ;
PROGRAMMED COST {TPro W/OUT INFLATION) LASTESTIMATEUPDATE
CONSTRUCTION  $[1,110801.00 | DATE [3/18/2010 |

DATE !

;f
i

RIGHT OF WAY ¢

UTILITIES $

DATE i

REVISED COST ESTIMATES

CONSTRUCTION* $[1,277,113.30 i

RIGHT OFWAY §

UTILITIES $

* Costs contain (5 i % Engineering and Inspection

REASON FOR COST INCREASE

In order to reduce staging time, HES Concrete was used to
minimize traffic interruption.

Revised: Seplember 27, 2010



Construction Cost Estimate:

Engineering and Inspection:

Tota) Fuel Adjustment

Total Liquid AC Adjustment

Construction Total:

Utility Owner

A

CONTINGENCY SUMMARY

1,113,561.18 (Base Estimate)

55,678.06 {Base Estimate % E_:; %)

o

37,145.93 | {From attached worksheet}

70,728.14 {From attached worksheet)

1,277,113.30

REIMBURSABLE UTILITY COST

Reimbursable Cost

U e e e — ___;
S - R
{ !

e - I - _ )

Attachments
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Preliminary Right of Way Cost Estimate

Date: November 12, 2009

Project: Whitfield County UPDATE P.I. Number: 0008719
Existing/Required R/W: Varies/Varies No. Parcels; 3
Project Termiui ¢ Intersection improvement on SR 3 @ SR 71/Glenwood AVE

Project Description: SR 3 @ SR 71 Intersection Improvements

Land: Commercial R/W: 18,220 SF @ $2.50/SF $ 45,550.00

Improvexients : misc, site improvements $ §0,000.00

Relocation: Commercial (9)

Residential (0) $ v
Damage: Proximity (0) $ 70,000.00
Cost to Cure (1)
Net Cost b 195,550.00
Net Cost $ 195,550.00
Scheduling Contingeney 55% 107,552.00
Adm/Court Cost 60 % 181,861.00

3 434,964.00

Total Cost $490,0000

Note: The Market Appreciation (40%) is not included in the updated Preliminary
Cost Estimate.
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HIGHWAY CAPACITY ANALYSIS WORKSHEETS

2010 Existing Year

2014 Opening Year No Build
2034 Design Year No Build
2014 Opening Year Build
2034 Design Year Build

































GRESHAM
SMITH AND
PARTNERS

March 3, 2010

MEETING MINUTES

SR 3 at SR 71 Intersection Safety Improvement Concept
CSSFT-0008-00(719), Whitfield County, P No. 0008719
GS&P Project No, 26340.08

MEETING February 18, 2010
DATE:

PARTICIPANTS: Derrick Cameron - Georgia Department of Transportation (GDOT), Office of
Traffic Operations
Lakeshia Osborn - Georgia Departiment of Transportation (GDOT), Office of
Traffic Operations
Shonnelt Gibbs - Georgia Department of Transportation (GDOT), Office of
Traffic Operations
Jennifer Deams - Georgia Department of Transportation (GDOT), District 6
Mick Workman - Georgia Department of Transportation {(GDOT), District 6
David Moore - Georgia Department of Transportation (GDOT), District 6
Alex Rice - City of Dalton
Benny Dunn - City of Dalton
Kent Benson - Whitfield County
Ronnie Nix - Moreland-Altobelli Associates (MAAID
Lou Chastain - Moreland-Altcbelli Associates (MAAI)
Jody Braswell - Gresham, Smith and Partners (GS&P)
Jay Bockisch - Gresham, Smith and Partners (GS&P)
Eric Rickert - Gresham, Smith and Partners (GS&P)

DISCUSSION: PROJECT TEAM CONCEPT MEETING

A meeting was held on February 18, 2010 for the SR 3 at SR 71Intersection Improvement Project
in Whitfield County. The project is at the confluence of US 41/US 76/ SR 3 (Nerth Dalton Bypass)
with SR 71 (Cleveland Highway) and Glenwood Avenue in the City of Dalton.

GS&P began by discussing the design methodology used o create the findings in the draft
concept report. GS&P then reviewed the content of the draft concept report.

GDOT District 8 recommended that GS&P review the GDOT Design Policy Manual to verify
whether a design variance would be needed for the proposed intersection Level of Services
(LOS), left turn lane lengths, and sidewalk offsets from the back of curb. GS&P responded that
they would review the GDOT Design Policy Manual for these issues. {Past meeting note: the
propesed intersection LOS's and sidewalk offsets conform with the GDOT guidelines and while
the eastbound SR 3 dual left turn lanes are less than the GDOT Design Policy Manual's length
guidelines, the GDOT Office of Design Policy and Support has advised that this deviation no
longer requires a design variance).

Design Services For The Built Environment

2325 Lakeview Parkway, Suite 400 / Alpharetta, Georgia 30004-1976 / Phone 770.754.0755 / www.gspnet.com



PROJECT TEAM CONCEPT MEETING MINUTES

SR 3 at SR 71 Intersection Safety Improvement Concept
CSSFT-0008-00(719), Whitfield County, Pl No. 0008719
GS&P Project No. 26340.08

Page 2

The City of Dalton requested that the proposed traffic growth rate in the report be increased to
account for future industrial development in the area. GS&P responded that the growth rate was
based on traffic counts obtained over the last few years and was appropriate for the intersection.
GDOT Traffic Operations added that the number of crashes and not existing or proposed traffic
volumes is justifying the need for improvements to the intersection. The City also requested on
the concept display that the median hatching on SR 3 between the railroad overpass and the start
of the eastbound left turn lane be changed to a two-way left turn lane to allow for turning motorists
to queue onto the median. GS&P replied that they would update the display striping accordingly.

GDOT Traffic Operations instructed GS&P to investigate placement of a gravity retaining wall on
the SR 3 at SR 71 intersection’s southwest corner to minimize proposed right of way along SR 3.
GS&P stated that they would investigate this.

GDOT Traffic Operations also remarked that the current project scheduie will have the project
being left for construction in April 2012 with a Preliminary Field Plan Review in January 2011 and
approved right of way plans in April 2011.

GDOT District 6 requested that a note be placed on the construction plans stating that utilities can
be placed on the easements since there wili be little right of way acquisition.

This represents our understanding of the ifems discussed at this meeting. If you have any
questions or comments concerning any of the information contained herein, please contact me.

Prepared by:  Eric Rickert, PE
Project Engineer

Copy File, Attendees



Lakeshia Osborn
3/3/2010

BENEFIT COST ANALYSIS WORKSHEET
SR3@ SR 71
Whitfield County
(Special Comments)

FIXED VALUES

Property Damage Fatality Cost Fc $5,800,000
Accidents (no P 9.8
fatality of injury} Injury Cost lc $333,500
Fataiities F 0.2 Properly Damage Cost Pg $4,400
Injuries ] 3 Maintenance/Operating Cost Cm $50,000
TABLE VALUES
Reduction Factor
{fataliffes and injuries)
{Appendix E) R 0.76002
Reduction Factor
(property damage)
(Appendix E) Rp 0,77016
Capital Recovery Factor
(Appendix E) gk 0.135
Initial improvement Cost
{ltemized Cost Estimate) Ci $1,847,800.62

Q = Welghted cost of fatal and injury collisions

Q= {FcxFY+{lcxh
F+l

Q= 675156.25

B = Benefit
B= Q(F +1)(R)+Pc(P)(Rp)
B= 1675232.509

C = Cost
C= Ek(Ci}+Cm
C = 299453.0837

B/C = Benefit/Cost Ratio
B/IC = 5594306709

BENEFIT/COST RATIO: 5.59



Lakgshia Osborn
3/3/2010

BENEFIT COST ANALYSIS FACTOR DEFINITIONS

F: annual number of collisions involving fatatlities during study period

I: average annual number of collisions involving injured people for the period of the study

P: average annual number of collisions involoving only property damage for the period of the study
R: reduction of fatal and injury collisions by type (from Table A - Appendix E)

Rp: reduction of property damage only collisions by type (from Tabie A - Appendix E)

Pc. average cost, in thousands of $, per property damage only coliision

Q: weighted cost, in thousands of §, of fatal and injury collisions

le: average cost per injury in thousands of $

Fc: average cost per fatality in thousands of $

Ek: capital recovery factor based on countermeasure life (from Table B - Appendix E)

Ci: estimated intial cost of the countermeasure (cost of the improvement inciuding r/w) in thousands of $

Cm: estimated annual maintenance and operating cost of the countermeasure in thousands of $



Lakestia Osborn

3/3/2010
COUNTERMEASURE WORKSHEET
SR3@ SR 71
Whitfield County
{Special Comments)
Enter From Appendix E: Table A _

Type of Safety Countermeasure Exk R r Rp rp
Install Dual Left Tumn Lane 0.087 0.29 0.71 0.32 0.68
Provide protected left turn phase 0.102 0.48 0.52 0.48 0.52
convert permissive to protected/permissivd  0.102 0.18 0.84 0.16 0.84
Install Advance Warning Signs 0.135 0.35 0.65 0.35 0.65

F&I Reduction Factor PDO Reduction Factor
Values _ Values

B 0.48 Rpt 0.48
& 0.52 rpt 0.52
R2 0.35 Rp2 0.35
2 0.65 E_PZ 0.65
R3 0.29 Rp3 0,32
3 0.71 p3 0.68

_ F&1 Reduction Factor Calculations

R1 = 0.48

R2Xri= 0.182

RaXrXri= 0.09802

TOTALR = 0.76002

" PRO Reduction Factor Calculations

[Rp1 = 0.48

Rpz Xrp1 = 0.182

Rp3 Arpz Xr1p1 = 0.10816

TOTAL Rp = 0.77016

Ek =

0.135
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