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Need and purpose 
 
Introduction 

The purpose of and need for the proposed project is to improve the operational efficiency of the Atlanta 
Road at I-285 interchange.  The improvements proposed along Atlanta Road would occur from just west of 
the intersection of Atlanta Road and N. Church Lane and end at the intersection of Atlanta Road and Pine 
Street.  Total project length is approximately 0.57 miles along Atlanta Road and approximately 1.77 miles 
along I-285. 
 
Background 

Based on information obtained from Cobb County, the proposed reconfiguration of the I-285 at Atlanta 
Road interchange was once part of the larger East-West Connector Phase V project, which would have 
provided a direct connection from the East-West Connector to I-285.  However, due to the rapid rate of 
development in the area and public opposition to the flyover ramps that would be needed to make the direct 
connection, the scope of the larger East West Connector Phase V project was scaled back to include only 
the improvements at the Atlanta Road/I-285 interchange.  These improvements would reconfigure the 
Atlanta Road at I-285 interchange to improve the operational efficiency of the interchange.  The proposed 
project is the last link in a series of projects that are intended to improve the connection between Cobb 
County and Atlanta.  The Cobb County Department of Transportation (Cobb DOT) has recently completed 
improvements on the segment of Atlanta Road located just west of the proposed project, and they are 
currently in the process of replacing the existing Atlanta Road bridge over the Chattahoochee River, which 
is located east of the proposed project. 
 

This project is part of the Envision 6 Regional Transportation Plan and the FY 2008 – 2013 Transportation 
Improvement Program as CO-AR-070. 
 
Deficiencies in the System 

Existing Atlanta Road is a five-lane facility from the Cobb/Fulton County line north to the I-285 
interchange.  West of the I-285 interchange, Atlanta Road is a four-lane divided facility with a variable 
width median.  Due to recent construction improvements to the East-West Connector and Cumberland 
Parkway and a large boom in residential construction along the East-West Connector and Atlanta Road, 
commuters are utilizing Atlanta Road to reach I-285 from the cities of Smyrna and Marietta and from south 
and west Cobb County via the East-West Connector.  Existing average daily traffic (ADT) along Atlanta 
Road is 50,440 vehicles per day (vpd) west of I-285 and 40,560 vpd east of I-285.  In the design year 
(2032), these numbers are expected to increase to 65,280 vpd west of I-285 and to 50,780 vpd east of I-285.  
This constitutes an increase in traffic volume on Atlanta Road of approximately 29 percent west of I-285 
and approximately 25 percent east of I-285.   
 
The flow of traffic along Atlanta Road at I-285 is hindered by the existing urban diamond interchange.  
Currently, this interchange consists of twin bridges over I-285 with no provisions for left turns on to I-285 
from either Atlanta Road approach.  Drivers must queue in each of the leftmost through lanes, causing 
severe through lane backups in the peak hours.  Currently, all four legs of the existing intersection 
experience excessively long delays during the p.m. peak hour because the capacity of the roadway has been 
exceeded.  Without improvements, these delays would continue and worsen.  By 2012, Atlanta Road would 
operate at level of service (LOS) D at the I-285 northbound ramps in the p.m. peak hour and LOS E at the 
I-285 southbound ramps and at Pine Street in the a.m. peak hour.  By 2032, LOS would further decrease, 
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with Atlanta Road operating at LOS D at Pine Street in the p.m. peak hour and at the I-285 northbound 
ramps in the a.m. peak hour. 
 

Table 1.  No Build Peak Hour Intersection LOS 

Intersection 

LOS 
2007 

Existing 

LOS 
2012 

No Build 

LOS 
2032 

No Build 

AM PM AM PM AM PM 

Atlanta Road at Pine Street 
(signalized) 

B C E C E D 

Atlanta Road at I-285 SB Ramps 
(signalized) 

C C E B E B 

Atlanta Road at I-285 NB Ramps 
(signalized) 

D C C D D D 

Atlanta Road at Brownwood Lane 
(signalized) 

B B B B B B 

LOS information was not calculated for Atlanta Road at N. Church Lane; however, 
based on existing and future projected traffic volumes, this intersection operates 
(and will continue to operate) at a LOS C or better. 
Note: the perceived improvement in LOS at the SB Ramps from 2007 PM to 2012 & 
2032 PM occurs because the increase in system traffic has resulted in queues and 
delays occurring north of these intersections resulting in less traffic being able to 
arrive at these ramp intersections. These queues and delays result in less throughput 
for the intersections providing traffic to the ramp intersections, therefore an 
“improved” intersection LOS. 

 
 

Table 2.  No Build Peak Hour Roadway LOS 

 

Roadway 

LOS 
2007 

Existing 

LOS 
2012 

No Build 

LOS 
2032 

No Build 

AM PM AM PM AM PM 

I-285 Northbound between Atlanta 
Road and Paces Ferry Road 

E C E C F D 

I-285 Southbound between Paces 
Ferry Road and Atlanta Road 

D D E F E F 

 

 

Table 3.  No Build Peak Hour Roadway Volumes 

Direction 

2007 2012 2032 

AM PM AM PM AM PM 

I-285 NB 8245 5326 8360 5550 9380 6590 

I-285 SB 7106 7709 7360 8230 7270 8340 

I-285 roadway volumes taken between Atlanta Road and Paces Ferry Road for both northbound and southbound directions. 
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The at-grade intersection analysis revealed that as traffic conditions worsen by the year 2032, the existing 
conditions would not meet the demand for vehicles within the study corridor.   Traffic at each of the 
interstate ramp locations with Atlanta Road is affected by the operation of intersections upstream, towards 
Cumberland Parkway.  Specifically, during the a.m. peak hour without the construction of the proposed 
project, Atlanta Road at Cumberland Parkway operates at LOS F, Atlanta Road at West Atlanta Road 
operates at LOS F and Atlanta Road at Pine Street operates at LOS E. 
 
There are freeway sections along I-285, between South Cobb Drive and Paces Ferry Road, that can be 
expected to operate at an inadequate LOS for the years 2012 and 2032 for the No Build alternative.  
Without the construction of the proposed project, I-285 can be expected to experience excessive delay 
during the a.m. peak hour traveling northbound as vehicles from Atlanta Road merge onto the interstate’s 
northbound travel lanes in the year 2012.  During the 2012 p.m. peak hour, without the construction of the 
proposed project, I-285 becomes congested traveling southbound beginning at the Paces Ferry Road exit 
ramp and ending just north of the diverge section of I-285 at the Atlanta Road interchange.  
 
As traffic conditions worsen for the year 2032, without the construction of the proposed auxiliary lanes, the 
merge sections along I-285 northbound at the Atlanta Road and Paces Ferry Road interchanges operate at 
LOS F during the a.m. peak hour.  Additionally, the basic freeway section and diverge section of I-285 
southbound, north of Paces Ferry Road operates at LOS F, during the same peak period. However, the p.m. 
peak hour is expected to operate at LOS F traveling southbound along I-285 north of Paces Ferry Road to 
the Atlanta Road exit ramp.  I-285 northbound travel at the merge section located at Paces Ferry Road is 
also expected to operate at LOS F during the p.m. peak hour without the construction of the proposed 
project.  
 
Crash Data 

The improvements proposed for the interchange would also work to reduce crash frequency at each 
intersection by providing exclusive left turn bays from Atlanta Road to the I-285 northbound and 
southbound entrance ramps.  A total of 344 crashes occurred on Atlanta Road within the project limits from 
2006 through 2008, of which 184 were a result of rear end crashes and 145 were a result of sideswipe or 
angle crashes.  The majority of these crashes occurred between the I-285 interchange ramps and 
Cumberland Parkway.  The proposed improvements would help alleviate these crashes with the addition of 
the left turn bays by removing the turning vehicles from the through lanes.  The crash rates on Atlanta Road 
between North Church Lane and Pine Street were higher than the statewide average for urban minor 
arterials in 2006, 2007, and 2008, and the injury rates for this same segment of Atlanta Road were higher 
than the statewide average in 2007 and 2008. No fatalities occurred in this area in the years 2006 – 2008. 
 

Table 4. Crash Data – Atlanta Road from N. Church Lane to Pine Street 

 

2006 2007 2008 

Atlanta 
Road 

Statewide 
Atlanta 
Road 

Statewide 
Atlanta 
Road 

Statewide 

Crashes 104  121  119  

Crash Rate* 1110 531 1381 514 1326 471 

Injuries 18  37  18  

Injury Rate* 192 201 422 190 201 176 

* Rate per 100 million vehicle miles. 
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Logical Termini 

The eastern terminus of the proposed project is N. Church Lane and the western terminus of the proposed 
project is Pine Street.  Pine Street at Atlanta Road is the eastern terminus of the recently completed East 
West Connector/Cumberland Parkway widening project.  Under this project, Atlanta Road was widened to 
a six lane section (3 lanes in each direction) between Pine Street and Cumberland Parkway.  Thus, the 
western terminus of Pine Street is logical as the proposed project would tie-in to the existing six lane 
section along Atlanta Road at this point.  The eastern terminus of N. Church Lane is logical because there is 
a significant traffic volume decrease east of the Atlanta Road at I-285 interchange as almost one-fourth of 
the vehicles traveling eastbound on Atlanta Road utilizes I-285 north or southbound rather than continuing 
east on Atlanta Road.  Existing average daily traffic (ADT) along Atlanta Road is 50,440 vpd west of the 
Atlanta Road at I-285 interchange and is 40,560 vpd east of the interchange.  This constitutes an 
approximate 20 percent drop in traffic volumes.  The project extends to N. Church Lane in order to tie-in 
with the existing five lane section of Atlanta Road east of I-285. 
 
The southern and northern terminus of the proposed project are determined by the length of the southern 
entrance and exit ramps for I-285 at Atlanta Road interchange and the southern entrance and exit ramps for 
I-285 at Paces Ferry Road interchange, respectively.   
 

Table 5.  Existing (2007) Peak Hour Turning Movements 

Atlanta Road at I-285 and Project Termini 

 

Roadway 
Volume Thru % Pine Street % 

Brownwood 

Lane 
% 

AM PM AM PM AM PM AM PM AM PM AM PM AM PM 

Atlanta Road EB 
at Pine Street 

1802 910 1732 774 96.1 85.1 60* 136 3.3* 14.9 - - - - 

Atlanta Road WB 
at Pine Street 

710 2163 636 1983 89.6 91.7 70* 179* 9.9* 8.3* - - - - 

Atlanta Road EB 
at Brownwood 
Ln. 

1565 976 1367 825 87.3 84.5 - - - - 186** 146** 11.9** 15** 

Atlanta Road WB 
at Brownwood 
Lane 

710 1384 684 1356 96.3 98 - - - - 22** 28 3.1** 2 

Roadway 
Volume Thru % I-285 SB % I-285 NB % 

AM PM AM PM AM PM AM PM AM PM AM PM AM PM 

Atlanta Road EB 
west of I-285 

899 1577 473 1213 52.6 76.9 426 364 47.4 23.1 - - - - 

Atlanta Road EB 
between I-285 
Ramps 

706 1583 550 1399 77.9 88.4 - - - - 156 184 22.1 11.6 

Atlanta Road WB 
east of I-285 

2284 869 1833 652 80.3 75 - - - - 451 217 19.7 25 

Atlanta Road WB 
between I-285 
ramps 

2149 1029 1393 771 64.8 74.9 756 258 35.2 25.1 - - - - 
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* From Atlanta Road EB, 10 vehicles (0.6%) turn into a business complex located directly across Atlanta Road from Pine Street in the a.m. 
peak hour.  From Atlanta Road WB, 4 vehicles (0.5%) turn into this same complex in the a.m. peak hour.  In the p.m. peak hour, from Atlanta 
Road WB, one vehicle (<0.1%) turns into the business complex. 
**From Atlanta Road EB, 12 vehicles (0.8%) turn into the Pilot station located directly across Atlanta Road from Brownwood Lane in the a.m. 
peak hour.  From Atlanta Road WB, 4 vehicles (0.6%) turn into the Pilot station in the a.m. peak hour.  In the p.m. peak hour, from Atlanta 
Road EB, 5 vehicles (0.5%) turn into the Pilot Station. 

 
Existing and Future Land Use 

Cobb County currently has no official existing land use map; however, the county’s current zoning map 
and a visual reconnaissance of the project corridor confirms that little undeveloped land is located in the 
project area.  Developed land consists of a mixture of residential, commercial, office and institutional, and 
mixed-use.  One vacant parcel located immediately within the project area is located at the northeast corner 
of Atlanta Road and I-285.  According to the property owner, the land is currently for sale and is in 
negotiation with a buyer.   
 
According to the Cobb County 2030 Comprehensive Plan, the rapid growth Cobb County experienced in 
the 1980s and 1990s has subsided in parts of the County; however, the County as a whole is still 
experiencing growth at a relatively rapid pace compared to national trends.  Cobb County has changed from 
a bedroom community to the City of Atlanta to a major employment center.  This evolution is expected to 
continue.   
 
According to the future land use map for the county, the Atlanta Road corridor is located in a community 
activity center (CAC).  The purpose of the CAC category is to provide for areas that can meet the 
immediate needs of several neighborhoods or communities.  They should primarily be located near the 
intersection of a freeway interchange and arterial road or the intersection of two arterials.  Retail uses are 
encouraged where direct access to the arterial is available and where safe turning movements are possible.  
Inter-parcel access is encouraged.   
 
Planning in and around the project area is heavily reliant on transportation infrastructure to encourage and 
sustain residential and commercial growth.  The project area is heavily developed and will continue to 
evolve to meet the needs of the surrounding residential neighborhoods.  Regardless of the proposed project 
improvements, the area will see growth.  It is the goal of the County to ensure that transportation 
improvements are in place to promote and sustain growth in this area.  The project area is one that has 
rapidly changed in the last several years.  Without the interchange improvements at Atlanta Road and I-
285, as well as the improvements to I-285, the area would not meet the goals of the County’s 
Comprehensive Plan.  Having sufficient infrastructure in place to encourage growth and provide adequate 
accessibility to the area’s commercial and residential land uses is essential; regardless of the improvements, 
growth in this area has and will continue to take place. 
 
Summary 

The area surrounding the project corridor will continue to experience growth with or without the proposed 
project.  Under the existing configuration, by 2012, Atlanta Road would operate at unacceptable LOS (D or 
worse) at the I-285 northbound (a.m. peak hour) and southbound ramps (p.m. peak hour) and Pine Street 
(p.m. peak hour).  By 2032, LOS would decrease, with Atlanta Road operating at unacceptable LOS (D or 
worse) at Pine Street (a.m. and p.m. peak hour) and the I-285 northbound (a.m. and p.m. peak hour) and 
southbound (a.m. peak hour) ramps.  The proposed improvements would meet the need and purpose of the 
project as they would address the operational deficiencies of the interchange, alleviate traffic congestion, 
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improve the overall characteristics of the interchange and the adjacent at-grade intersections, and reduce 
driver delays.   
 
 
 
Project description 
 

The preferred alternative would modify the existing interchange at I-285 and Atlanta Road and would begin 
just west of the intersection of Atlanta Road and N. Church Lane and end at the intersection of Atlanta 
Road and Pine Street.  The proposed improvements include replacing the existing twin bridges with a 
single, four-span bridge at approximately the same location.  The spans of this bridge would be built to 
accommodate the future expansion of I-285, the typical section of which assumes 10 lanes of single 
occupancy vehicles (SOV) (5 in each direction) on the inside and 10 lanes of Collector-Distributor roads (5 
in each direction) on the outside (see the attached typical sections, Attachment 2, for more details).  A 
double left-turn bay is proposed for Atlanta Road eastbound to the I-285 northbound entrance ramp.  The 
northbound entrance ramp would be realigned and modified from a single lane ramp to a two lane ramp to 
accommodate the left turns.  A single left-turn bay is proposed for Atlanta Road westbound to the I-285 
southbound entrance ramp.  The southbound entrance ramp would be widened to allow for two lanes before 
merging to a single lane at the I-285 entrance gore.  The I-285 southbound exit ramp would also be 
widened to accommodate dual left-turn and dual right-turn movements at the termini.     
 
Additional improvements to Atlanta Road include the construction of a deceleration lane on Atlanta Road 
westbound from east of the interchange to the I-285 northbound entrance ramp, and the construction of a 
third lane on Atlanta Road westbound to be added as a free flow right-turn lane from the I-285 southbound 
off ramp to Pine Street.  A short segment of Log Cabin Road would require realignment as a result of the 
deceleration lane. The proposed lane widths would be 12 feet with 12 foot urban shoulders that include a 5 
foot sidewalk.  Furthermore, a dual left-turn lane would be provided from Atlanta Road to Pine Street in 
order to accommodate vehicles entering the West Village development from Atlanta Road westbound. 
  
Improvements to I-285 are also included.  An auxiliary lane would be added to I-285 southbound and 
northbound between Atlanta Road and Paces Ferry Road.  The northbound auxiliary lane would begin after 
the merging of the two entrance ramps from Atlanta Road and would end as a two lane exit ramp to Paces 
Ferry Road.  The southbound auxiliary lane would begin as a two lane entrance ramp from Paces Ferry 
Road and would end as a two lane exit ramp to Atlanta Road.  To accommodate these proposed auxiliary 
lanes, the existing Orchard Road (CR 1921) bridge over I-285 would need to be reconstructed at its present 
location.  The Orchard Road bridge spans will be built to accommodate the I-285 SOV expansion only.  
This was a Value Engineering concession, since this design offers an initial cost savings and the Orchard 
Road bridge would need to be closed to traffic during any I-285 improvements. 
 
Bicycle lanes do not currently exist along Atlanta Road within or immediately to the east and west of the 
project corridor.  However, it should be noted that Atlanta Road is currently part of the State’s March to the 
Sea bicycle route.  Bicycle lanes were evaluated for the project corridor and determined to be feasible on 
Atlanta Road from Pine Street to Brownwood Lane since these were logical termination points based on the 
proposed improvements.   
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This project is located 100 percent in Cobb County in the 6th & 13th Congressional Districts and Ga. Militia 
District 1568. The proposed project will begin at I-285 milepost 2.33 and extend approximately 1.77 miles 
to I-285 milepost 4.10.  The northern terminus of the project is determined by the I-285 at Paces Ferry 
Road Interchange entrance and exit ramps.  The southern terminus is determined by the length of the NB I-
285 exit ramp.  The western project terminus is the Atlanta Road intersection with Pine Street (milepost 
2.55), also known as the southern terminus of the East-West Connector/Cumberland Pkwy widening 
project.  The eastern terminus is the just west of the Atlanta Road intersection with N. Church Lane at the 
terminus of the Cobb County N. Church Lane bridge project (Cobb County Project #D1260) at milepost 
1.98 for a total distance along Atlanta Road of 0.57 miles. 
 
Is the project located in a PM 2.5 Non-attainment area?   ___X____Yes______No 

 

Is this project located in an Ozone Non-attainment area? ___X  ___Yes______No 

The proposed project concept matches the conforming plan’s model description.  The proposed changes are 
scheduled to be open to traffic in 2015. 
 

PDP Classification: Major ,        Minor   

 

Federal Oversight: Full Oversight ,        Exempt  ,        State Funded  ,        or Others   
 
Functional Classification:  Urban Interstate Principal Arterial (I-285)/Urban Minor Arterial Street (CR 
4519) 
 

U. S. Route Number(s):    I-285  State Route Number(s):     SR 407  
 
County Route Number(s):    CR 4519  

 

Traffic (AADT):  
 

  
Base Year  

(2012) 
Design Year 

(2032) 

Location Volume 
% 

Truck Volume 
% 

Truck 

I-285, North of Atlanta Rd 197,500 25% 260,200 25% 

I-285, South of Atlanta Rd 184,900 25% 241,420 25% 

Atlanta Rd, West of I-285 50,440 9.4% 65,280 11.0% 

Atlanta Rd, East of I-285 40,560 8.3% 50,780 9.0% 

I-285 SB Exit Ramp 13,620     ----- 19,430   ----- 

I-285 NB Entrance Ramp 13,620     ----- 19,430   ----- 

I-285 NB Exit Ramp 7,320     ----- 10,040   ----- 

I-285 SB Entrance Ramp 7,320     ----- 10,040   ----- 

 

Existing Design Features: 

• Typical Section:  The interchange ramps are one to four lane sections consisting of 12’ travel lanes, 
12’ turn lanes, variable width shoulders and side ditches.  I-285 is an eight lane section with 12’ 
travel lanes, 6’-9” inside shoulders, 10’ outside shoulders and an 18’ median with a jersey barrier.  
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Atlanta Road is a five-lane section, east of I-285 with 12’ travel lanes and curb & gutter.  Atlanta 
Road west of I-285 is a four-lane divided section with 12’ travel lanes and a variable width raised 
median.  The Atlanta Rd NBL & SBL bridges have 2 – 12’ travels lanes (one way), 2’ gutter 
widths, 4’ inside shoulder, 5’ outside sidewalk.  The Orchard Road Bridge has 2 – 12’ lane 
(bidirectional), 1.5’ gutter widths and 5’ sidewalk widths. 

• Posted Speed Mainline (I-285): 55 mph   Mainline (Atlanta Rd.): 45 mph   Ramps: No Speed Posted 

• Minimum radius for curve; Interstate: 3820’    Atlanta Rd.: 1000’  

• Maximum super-elevation rate for curve;  Interstate: 0.04   Atlanta Rd.:  0.04 

• Maximum Grade: 3.0% (Interstate & Ramps)    3.1 % (Atlanta Rd.) 

• Width of right of way:  300’ (Interstate)   Varies (Approx. 80’-240’) (Atlanta Rd.) 

• Major structures:  318’ x 36’ bridge on Atlanta Rd. SBL over I-285 with a sufficiency rating of 
53.52 (Structure ID: 067-0003-0);  318’ x 36’ bridge on Atlanta Rd. NBL over I-285 with a 
sufficiency rating of 54.62 (Structure ID: 067-0002-0);  257’ x 36’ bridge on Orchard Rd. over I-
285 with a sufficiency rating of 70.77 (Structure ID: 067-0127-0); 134’ x 131’ (varies) bridge on I-
285 over CSX railroad with a sufficiency rating of 76.00 (Structure ID: 067-0097-0);  373’x 80’ 
bridge on Cumberland Pkwy/Young St. Ext. over I-285 with a sufficiency rating of 99.05 (Structure 
ID: 067-5220-0).  

• Major interchanges or intersections along the project:  Interchanges – Atlanta Road at I-285; Paces 
Ferry Road at I-285; Intersections – Brownwood Lane & Atlanta Rd; I-285 NB ramps & Atlanta 
Road; I-285 SB ramps & Atlanta Rd; Pine Street & Atlanta Road (median opening) 

• Existing length of roadway segment and the beginning mile logs for each county segment. Project 
begins at ML 2.33 and extends north approximately 1.77 miles to ML 4.10 along I-285.  The 
Atlanta Road segment begins at ML 1.98 and extends 0.57 miles northwest to ML 2.55.  The entire 
project is in Cobb County.  

 

Proposed Design Features: 

• Proposed typical section(s): 
o Atlanta Road:  west of I-285 - An urban section with 12’ shoulders including curb & gutter and 

a 5’ sidewalk, 3-12’ lanes and 4’ bike lanes in each direction separated by a variable width (20’ 
minimum, 44’ maximum) raised median. East of I-285 - An urban section with 12’ shoulders 
including curb & gutter and a 5’ sidewalk, 2-12’ lanes and 4’ bike lanes in each direction 
separated by a variable-width raised median.  The bridge section accommodates 7–12’ lanes, 8’ 
raised median, 2–4’ bike lanes, 2’ gutter widths and 5’-6” sidewalks  

o I-285:  Widen existing section to accommodate an additional 12’ auxiliary lane in each 
direction.  Maintain existing 6’-9” inside shoulder width.  Outside shoulders to be constructed 
14’ wide (12’ paved) with 6:1 front slopes to the 38’ clear zone.  The Atlanta Road bridge is 
designed to accommodate future I-285 lane configurations, including 5-12’ general purpose 
lanes and a 5 lane collector-distributor section in each direction with 12’ wide shoulders. 

o Orchard Road:  An urban section with 12’ shoulders including curb & gutter and a 5’ sidewalk, 
1-12’ lane in each direction, no median.  The bridge section accommodates 2-12’ lanes, 2’ 
gutters and 5’-6” sidewalks. 

o Ramps:   Proposed ramps will be one to four lane sections with 12’ to 16’ travel lanes, 6’ inside 
shoulders (4’ paved, 2’ grassed), 12’ outside shoulders (10’ paved, 2’ grassed) and side ditches. 

o Proposed Design Speed   I-285: 65 mph   Atlanta Rd.: 45 mph   Ramps: 45 mph  
o Proposed Maximum grade I-285 3% Maximum grade allowable 4 % 
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o Proposed Maximum grade Atlanta Rd. 6%   Maximum grade allowable 8 % 
o Proposed Maximum grade Ramps 6%  Maximum grade allowable 6 % 
o Proposed Maximum grade driveway 11%  
o Proposed Minimum radius of curve 3819.7’    Minimum radius allowable 1660’  - I-285 (65 mph) 
o Proposed Minimum radius of curve 1153.29’    Minimum radius allowable 711’ - Atlanta Rd.(45 

mph) 
o Proposed Minimum radius of curve 600’    Minimum radius allowable 587’ - Ramps (45 mph, 0.08 

SE)  
o Proposed maximum super-elevation rate for curve: Match existing (I-285)       0.08 (Ramps)     0.036 

(Atlanta Rd.)       Maximum allowable super-elevation rate for curve: 0.06 (I-285)       0.08 (Ramps)     
0.04 (Atlanta Rd.) 

o Right of way 
o   Width:  300’ (Interstate)   Varies (Approx. 80’-240’) (Atlanta Rd.) 
o Easements: Temporary ,  Permanent ,  Utility ,  Others  
o Type of access control: Full (Atlanta Rd*) ,  (I-285) ;  

                                      Partial ,  By Permit (Atlanta Rd*) ,  Others , None        
*Note: Atlanta Road will have full access control within the proposed interchange and 300 feet minimum, 600 
feet preferred beyond the ramp termini with access control by permit only outside these offsets                                         

o Number of parcels     9  Number of displacements:  
o Business: 1      
o Residences: 0 
o Mobile Homes: 0 
o Other: 0 

• Structures: 
o Bridges:  494’ x 117’-5” concrete bridge for Atlanta Road over I-285;   190’ x 41’-5” 

concrete bridge for Orchard Rd. over I-285 
o Retaining walls: 600’ x 5’ retaining wall along I-285 NB entrance ramp; 500’ x 5’ 

retaining wall along I-285 SB exit ramp; 325’ x 15’ retaining wall at Orchard Rd. bridge 
end bents. 

o Sound walls: approx. 12600’ of sound barrier adjacent to NB & SB I-285 is anticipated, 
with heights varying from 8’ to 30’  

• Major intersections and interchanges: Interchanges – Atlanta Road at I-285; Paces Ferry Road at I- 
  285;  Intersections – Brownwood Lane & Atlanta Rd (median opening); I-285 NB ramps & 

Atlanta Road (median opening); I-285 SB ramps & Atlanta Rd (median opening); Pine Street & 
Atlanta Road (median opening) 

• Transportation Management Plan Anticipated:         Yes     No  
 Traffic control during construction:  

o Maintain traffic on existing facilities during construction.  
o Staged construction with traffic shifts along Atlanta Road for construction of the bridge over I-

285 (see Attachment 12).   
o Stage 1 – Shift traffic to the outside along existing bridges while removing a portion of 

the bridges on the inside for Stage 2. 
o Stage 2 – Maintain traffic on existing bridges while constructing a portion of the 

proposed bridge in the remaining space between the two existing structures. 
o Stage 3 – Shift eastbound traffic to the newly constructed bridge while maintaining 

westbound traffic on the existing bridge. Construct portion of new bridge to the south. 
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o Stage 4 – Shift westbound traffic onto the newly constructed bridge.  Construct 
remaining portion of new bridge to the north. 

o Orchard Road to be closed during construction of bridge over I-285 

• Design Exceptions to controlling criteria anticipated: 
 UNDETERMINED YES NO 

 HORIZONTAL ALIGNMENT:    
 ROADWAY WIDTH:    
 SHOULDER WIDTH:    
   (Existing inside shoulder on I-285)    
 VERTICAL GRADES:    
 CROSS SLOPES:    
 STOPPING SIGHT DISTANCE:    
 SUPERELEVATION RATES:    
 HORIZONTAL CLEARANCE    
 SPEED DESIGN:    
 VERTICAL CLEARANCE:    
 BRIDGE WIDTH:    
 BRIDGE STRUCTURAL CAPACITY:    

 

• Design Variances: Shoulder width (16’ required, 12’ provided along Atlanta Road) 

• Environmental concerns: Civil War trenches in NE quadrant of Atlanta Rd interchange; Section 404 
NWP 23, possible Stream Buffer Variance  

• Anticipated level of environmental analysis: 
o Are Time Saving Procedures appropriate?  Yes ,  No   
o Categorical Exclusion? Yes ,  No    
o Environmental Assessment/Finding of No Significant Impact (FONSI) Anticipated:  Yes 

,  No   
o Environmental Impact Statement (EIS):  Yes ,  No   

• Utility involvement:  Coordination required with Atlanta Gas Light Co, Atlanta Gas Light Network, 
AT&T, Colonial Pipeline, Plantation Pipeline, Cobb County Water System, Cobb Marietta Water 
Authority, Comcast, Charter, Georgia Power,  Media One, GDOT ATMS & Cobb County Traffic 
has been identified; SUE will be obtained to identify potential underground conflicts 

• Value Engineering Study required: Yes ,  No   (VE Study held June 1-5, 2009) 

• Benefit/Cost Ratio _2.94 (Hwy Operating Costs only);_29.09_(Hwy Cost & User Time Cost 
Savings_ 

 
Project Cost Estimate and Funding Responsibilities:  

 PE ROW UTILITY CST* MITIGATION 

By Whom Cobb DOT Cobb DOT Cobb 
DOT/GDOT 

GDOT N/A 

$ Amount $2M $15.05M $460,000 $27.4M N/A 

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

Cost Adjustment 

 

Project Activities Responsibilities: 

• Design: __Cobb DOT___________________________________________________ 

• Right-of-Way Acquisition: __Cobb DOT ___________________________________  

• Right-of-Way funding (real property): __Cobb DOT___________________________ 
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• Relocation of Utilities: ___Cobb DOT/GDOT (within Interstate R/W)_____________ 

• Letting to contract: _____GDOT_________________________________________ 

• Supervision of construction: __GDOT______________________________________ 

• Providing material pits: __Contractor_______________________________________ 

• Providing detours: ___Contractor__________________________________________ 

• Environmental Studies/Documents/Permits: __Cobb DOT_______________________ 

• Environmental Mitigation: ___N/A_________________________________________ 
 

Coordination: 

• Initial Concept Meeting    Date 2/16/07 

• Concept Meeting    Date TBD 

• PAR Meeting Date N/A 

• FEMA, USCG, and/or TVA:  N/A 

• Public Involvement:  Public Information Open House (PIOH) held 3/8/07 (See attached summary of 
comments – Attachment 7) 

• Local government comments: Cobb County supports the project as described 

• Other projects in area:   
o Atlanta Rd. sidewalks from Brownwood Lane to N. Church Lane (Cobb Co. Proj. 

D7120) 
o Paces Ferry Road ramp intersection project – Cumberland CID 
o AR-909B, Multi-County, Northwest Corridor Arterial Bus Rapid Transit (BRT) – Phase 

II from Cumberland Galleria Transfer Center to MARTA Arts Center Station in the 

City of Atlanta 

o CO-373: Atlanta Road Multi-Use Trail from Spring Road/Concord Road intersection to 

Ridge Road (programmed) would construct a 10-foot wide multi-use trail along the 

west side of Atlanta Road. 

o CO-AR-304, Cobb County, P.I. No. 0006048, Interchange Reconstruction, I-285 West 

at SR 280 (South Cobb Dr) 

o AR-H-302, Multi-County, P.I. No. 0003433, HOV Lanes, I-285 West from I-

20W/Fulton to I-75N/Cobb. 

o CO-175A, Cobb County, P.I. No. 752760, Widening from 4 to 6 Lanes,  SR 280 from 

SR 5 to SR 70 

• Railroads: CSX 

• Other coordination to date: Project Framework Agreement (Attachment 9a); Letter from Todd 
Long, GDOT Director of Planning, regarding GDOT’s proposed responsibilities (attachment 9b); 
Coordination meeting between GDOT-OE, CCDOT & FHWA regarding CE, dated 4-23-07 
(Attachment 9c); Meeting with GDOT to discuss Concept report & IMR, dated 4-2-08 (Attachment 9d); 
MOA letter from GDOT-OE to Cobb County, dated 8-29-09 (Attachment 9e); Meeting with GDOT & 
CCDOT regarding Project schedule & PFA, dated 3-22-10 (Attachment 9f) 

 

Scheduling – Responsible Parties’ Estimate 
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• Time to complete environmental process: 7 Months. 

• Time to complete preliminary construction plans: 9 Months. 

• Time to complete right of way plans: 2 Months. 

• Time to complete the Section 404 Permit: 3 Months. 

• Time to complete final construction plans: 20 Months. 

• Time to complete to purchase right of way: 18 Months. 

• List other major items that will affect the project schedule: None. 
 
Alternates considered:  

1) Partial Cloverleaf Interchange (Alternates 1 & 1a) -  Alternate 1 included a partial cloverleaf 
(Par Clo) with Atlanta Road eastbound to I-285 northbound movement at a single intersection with 
the I-285 northbound exit ramp and the Atlanta Road westbound to I-285 northbound movement 
occurring at the northbound loop ramp intersection.  Alternate 1a included a Par Clo interchange 
configuration with Atlanta Road eastbound to I-285 northbound movement separated as a single 
movement beginning the northbound loop ramp and the Atlanta Road westbound to I-285 
northbound movement occurring at the northbound loop ramp intersection.  These alternates are not 
preferred because the Atlanta Rd. WB to I-285 NB signalized left turn movement does not operate 
at an efficient LOS as the tight urban diamond alternate, which allows the signals along Atlanta 
Road at the ramps to be coordinated. 

2) Partial Cloverleaf Interchange (Alternate 2) - Relocate existing NB off-ramp from I-285 to 
Atlanta Road to the east; Add 2-lane loop ramp connecting Atlanta Road EB to I-285 NB; Add 3rd 
lane on Atlanta Road EB from west of the interchange to be dropped at the loop ramp;  Add 3rd lane 
on Atlanta Road WB to be added as a free-flow right lane from I-285 SB off-ramp;  Improve left-
turn bay on Atlanta Road WB to I-285 SB ramp;  Add deceleration lane to Atlanta Road WB to I-
285 NB entrance ramp;  Add 5th auxiliary lane to SB and NB I-285 between Atlanta Road and Paces 
Ferry Road.  This alternate is not preferred because the northbound ramp intersection does not 
operate at an efficient LOS as the tight urban diamond alternate, which allows the signals along 
Atlanta Road at the ramps to be coordinated.  Also, this alternate has the greatest impact to the 
adjacent properties as a result of the loop ramp. 

3) Diamond Interchange (Alternate 3) - Add double left-turn bay on Atlanta Road EB to I-285 NB 
ramp;  Widen existing NB on-ramp to accommodate double left-turn bay;  Add 3rd lane on Atlanta 
Road EB from west of the interchange to be dropped at the double left-turn bay;  Add 3rd lane on 
Atlanta Road WB to be added as a free-flow right lane from I-285 SB off-ramp;  Improve left-turn 
bay on Atlanta Road WB to I-285 SB ramp; Add deceleration lane to Atlanta Road WB to I-285 NB 
entrance ramp;  Add 5th auxiliary lane to SB and NB I-285 between Atlanta Road and Paces Ferry 
Road. This alternate is not preferred because the important Atlanta Rd. EB to I-285 NB signalized 
left turn movement does not operate at as an efficient LOS as the tight urban diamond alternative, 
which allows the signals along Atlanta Road at the ramps to be coordinated. 

4) Tight Urban Diamond Interchange (Alternate 4 - Preferred) - Add double left-turn bay on 
Atlanta Road EB to I-285 NB ramp;  Widen existing NB on-ramp to accommodate double left-turn 
bay;  Add 3rd lane on Atlanta Road EB from west of the interchange to be dropped at the double 
left-turn bay;  Add 3rd lane on Atlanta Road WB to be added as a free-flow right lane from I-285 SB 
off-ramp;  Improve left-turn bay on Atlanta Road WB to I-285 SB ramp; Add deceleration lane to 
Atlanta Road WB to I-285 NB entrance ramp;  Add 5th auxiliary lane to SB and NB I-285 between 
Atlanta Road and Paces Ferry Road.  Ramps to and from I-285 to be separated from interstate by a 
series of walls.  Signals along Atlanta Road at ramps to be coordinated. This alternate was selected 
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because it has the least impact to adjacent properties and provides the greatest improvement to 
traffic flow at the interchange since it is the only alternative which provides acceptable future 
(2032) intersection LOS for both the a.m. and p.m. peak hours. 

5) No Build – eliminated due to LOS F for future traffic. 
 
 
 

Selection of Preferred Alternative: 

The LOS for the I-285 ramp termini intersections on Atlanta Road for each of the alternate improvement 
concepts for the future year (2030) are shown in Table 3.1 below.  As shown, all the improvement concepts 
improve the future (2030) intersection LOS to D or better for both the a.m. and p.m. peak hours. 

 

Table 3.1 

Alternate Concept 2030 Levels of Service 

South Atlanta Road/I-285 Ramp Intersections 

Alternate 

Southbound Ramp Intersection Northbound Ramp Intersection 

AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour 

No Build  E F F F 

Alternate 1 B B D C 

Alternate 1a B B D D 

Alternate 2 B B D C 

Alternate 3 C B D C 

Alternate 4 C B C C 

 

Tables 3.2 to 3.13 in Attachment 4(c) show the freeway LOS for the sections of I-285 between South Cobb 
Drive and Paces Ferry Road for the No Build alternate and each of the alternate improvement concepts for 
the future (2030) a.m. and p.m. peak hours from the I-285/Atlanta Road Interchange Study. The LOS are 
shown for the merge/diverge, weaving and basic freeway sections of the freeway system in the study area. 
As can be seen from this information the interchange improvements have minor impact on the freeway 
operations in the a.m. peak hour. In the p.m. peak hour the southbound section of I-285 between Paces 
Ferry Road and Atlanta Road is improved from LOS F to LOS E with the exception of Alternate 1 and 
Alternate 1a which exhibit a LOS F for the weaving movement with a density of 45.8 vehicles/lane/mile 
compared to a maximum of 43.0 vehicles/lane/mile for LOS E operation. Alternates 2, 3 and 4 improve the 
operation of this southbound section of I-285 from LOS F without improvements to LOS E with the 
improvements. 
 
Based upon these evaluations, in conjunction with input from the Value Engineering Study, it was 
concluded that Alternate 4 would be the preferred alternate. It was believed that Alternate 4 would provide 
the most flexibility in meeting the travel demands of the area, especially in light of the changing character 
and intensity of the development within the study area. 

 
Programmed Dates: 

• Right of Way: 2011 

• Construction:  2013 
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Attachment 13 BENEFIT-TO-COST RATIO 

The procedures used in determining the benefit-to-cost ratio in this analysis were based upon the 

methodology outlined in A Manual on User Benefit Analysis of Highway and Bus-Transit 

Improvements.  The assumed economic life of the project was 20 years beginning in 2012.   

Annual 2012 and 2032 benefits, shown in Tables 7.5 and 7.6, were estimated by assuming the 

estimated daily benefits, both operating and time cost savings that would occur on 300 days 

within the year.  For the purposes of the analysis, the benefits were assumed to increase linearly 

with the initial benefits occurring in the first year.  The analysis assumed a discount rate of 4.0% 

to reflect the time value of money.  This analysis used constant dollars.  

 

The data contained in Tables 7.5 and 7.6 include the annual road user benefits of the project. 

These benefits include the impact of factors such as: 

• Percent heavy trucks and single unit trucks, 

• Operating speed on each link, 

• Operating cost for run, idle and stop conditions, 

• Time cost for auto drivers and passengers at $14.91 per hour, 

• Time cost for single unit truck drivers at $16.32 per hour, 

• Time cost for heavy truck drivers at $18.65 per hour. 

 

The cost side of the ratio includes costs for maintenance, construction, and right-of-way.  

Maintenance costs are estimated at an average of $10,000 per lane per mile and $27/ft * width of 

bridge * number of joints for concrete bridges.  The total estimated annual maintenance cost is 

about $150,000. 



 

 

 

 

 

Table 7.3 

2012 Annual Road User Costs and Benefits Summary 

 

 

 

 

 

 

 

 

 

 

Table 7.4 

2032 Annual Road User Costs and Benefits Summary 

 

 

Alternate

Operating

Cost

Time

Costs

Total

Costs

Operating

Cost

Time

Costs

Total

Costs

Operating

Cost

Time

Costs

Total

Costs

Operating

Cost

Time

Costs

Total

Costs

Operating

Cost

Time

Costs

Total

Costs

No Build $76,460 $132,126 $208,586 $348,460 $545,706 $894,166 $67,844 $138,700 $206,544 $492,764 $816,532 $1,309,296 $147,829,200 $244,959,600 $392,788,800

Build $38,216 $64,479 $102,695 $394,800 $616,912 $1,011,712 $34,609 $61,837 $96,446 $467,625 $743,228 $1,210,853 $140,287,500 $222,968,400 $363,255,900

No Build - Build

(Benefits)
$38,244 $67,647 $105,891 ($46,340) ($71,206) ($117,546) $33,235 $76,863 $110,098 $25,139 $73,304 $98,443 $7,541,700 $21,991,200 $29,532,900

Annual

Road User Costs

Road User Benefits

AM Peak Period Off-Peak Period PM Peak Period Daily

Alternate

Operating

Cost

Time

Costs

Total

Costs

Operating

Cost

Time

Costs

Total

Costs

Operating

Cost

Time

Costs

Total

Costs

Operating

Cost

Time

Costs

Total

Costs

Operating

Cost

Time

Costs

Total

Costs

No Build $151,822 $285,302 $437,124 $309,146 $599,038 $908,184 $146,324 $315,968 $462,292 $607,292 $1,200,308 $1,807,600 $182,187,600 $360,092,400 $542,280,000

Build $82,620 $161,120 $243,740 $406,700 $319,998 $710,934 $75,936 $147,514 $223,450 $565,256 $628,632 $1,193,888 $169,576,800 $188,589,600 $358,166,400

No Build - Build

(Benefits)
$69,202 $124,182 $193,384 ($97,554) $279,040 $197,250 $70,388 $168,454 $238,842 $42,036 $571,676 $613,712 $12,610,800 $171,502,800 $184,113,600

Annual

Road User Costs

Road User Benefits

AM Peak Period Off-Peak Period PM Peak Period Daily



 

Table 7.5 provides the detailed calculations necessary to determine the present value of both the 

benefits and costs of the Build Alternate compared to the No Build Alternate.  The benefits used 

in Table 7.5 reflect only those benefits associated with the operating cost savings and do not 

include the substantial benefits which would accrue due to the savings in user time costs.  The 

primary purpose of the benefit/cost ratio using just operating costs is to demonstrate the 

economic efficiency of the proposed improvement with only out-of-pocket costs.  The primary 

purpose of the benefit/cost ratio using both operating costs and travel time costs shown in Table 

7.6 is to demonstrate the overall benefits of the proposed improvements.  This benefit/cost ratio 

is commonly accepted as the best measure to evaluate the cost effectiveness of a proposed 

improvement. 

 

Table 7.5 shows that the Build Alternate will have a benefit-to-cost ratio of 2.94 based on 

operating costs only.  This ratio of 2.94 shows that the operating cost savings attributable to the 

proposed project will be over three times greater than the cost of constructing and maintaining 

the proposed project.   

 

Table 7.6 shows the detailed calculations of the present value of the benefits and costs with both 

operating cost and time cost savings considered.  The proposed project will have a benefit/cost 

ratio of 29.09.  Since this ratio is well above 2.00, the Build Alternate is an economically viable 

alternate.  The benefit/cost ratio indicates that when both the operating cost and time cost savings 

are included, the benefits of the proposed improvements to users will far exceed the cost of 

constructing and maintaining the new interchange.  Based on this analysis, building the proposed 

project represents a significant improvement over No Build Alternate. 



 

Table 7.5 

Financial Feasibility of Build Alternate vs. No Build Alternate 

(Highway Operating Costs Only) 

 ANNUAL ROAD COSTS PRESENT VALUE

PW USER BENEFITS (2007 dollars) ROAD USER M + C

YEAR FACTOR (2007 dollars) MAINTENANCE CONSTRUCTION BENEFITS COSTS ANNUAL CUMULATIVE

0 1.00000 $0 $0 $42,954,945 $0 $42,954,945 ($42,954,945) ($42,954,945)

1 0.96154 $7,541,700 $150,000 $0 $7,251,635 $144,231 $7,107,404 ($35,847,541)

2 0.92456 $7,808,495 $150,000 $0 $7,219,392 $138,683 $7,080,709 ($28,766,832)

3 0.88900 $8,075,289 $150,000 $0 $7,178,903 $133,349 $7,045,553 ($21,721,278)

4 0.85480 $8,342,084 $150,000 $0 $7,130,849 $128,221 $7,002,628 ($14,718,650)

5 0.82193 $8,608,879 $150,000 $0 $7,075,871 $123,289 $6,952,582 ($7,766,069)

6 0.79031 $8,875,674 $150,000 $0 $7,014,574 $118,547 $6,896,027 ($870,042)

7 0.75992 $9,142,468 $150,000 $0 $6,947,525 $113,988 $6,833,537 $5,963,495

8 0.73069 $9,409,263 $150,000 $0 $6,875,256 $109,604 $6,765,653 $12,729,148

9 0.70259 $9,676,058 $150,000 $0 $6,798,270 $105,388 $6,692,882 $19,422,030

10 0.67556 $9,942,853 $150,000 $0 $6,717,035 $101,335 $6,615,700 $26,037,730

11 0.64958 $10,209,647 $150,000 $0 $6,631,992 $97,437 $6,534,555 $32,572,285

12 0.62460 $10,476,442 $150,000 $0 $6,543,555 $93,690 $6,449,865 $39,022,151

13 0.60057 $10,743,237 $150,000 $0 $6,452,110 $90,086 $6,362,024 $45,384,174

14 0.57748 $11,010,032 $150,000 $0 $6,358,019 $86,621 $6,271,398 $51,655,572

15 0.55526 $11,276,826 $150,000 $0 $6,261,621 $83,290 $6,178,332 $57,833,903

16 0.53391 $11,543,621 $150,000 $0 $6,163,234 $80,086 $6,083,147 $63,917,051

17 0.51337 $11,810,416 $150,000 $0 $6,063,151 $77,006 $5,986,146 $69,903,196

18 0.49363 $12,077,211 $150,000 $0 $5,961,651 $74,044 $5,887,607 $75,790,803

19 0.47464 $12,344,005 $150,000 $0 $5,858,989 $71,196 $5,787,792 $81,578,595

20 0.45639 $12,610,800 $150,000 $0 $5,755,405 $68,458 $5,686,946 $87,265,542

TOTAL $201,525,000 $3,000,000 $42,954,945 $132,259,035 $44,993,494 $87,265,542

NOTE:

ASSUMED DISCOUNT RATE:  4.0% BENEFIT-TO-COST RATIO:  2.94

(This rate does not include inflation)

NET PRESENT VALUE
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Table 7.6 

Financial Feasibility of Build Alternate vs. No Build Alternate 

(Includes Highway Operating Costs and User Time Cost Savings) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANNUAL ROAD PRESENT VALUE

PW USER BENEFITS (2007 dollars) ROAD USER M + C NET PRESENT VALUE

YEAR FACTOR (2007 dollars) MAINTENANCE CONSTRUCTION BENEFITS COSTS ANNUAL CUMULATIVE

0 1.00000 $0 $0 $42,954,945 $0 $42,954,945 ($42,954,945) ($42,954,945)

1 0.96154 $29,532,900 $150,000 $0 $28,397,019 $144,231 $28,252,788 ($14,702,156)

2 0.92456 $37,668,726 $150,000 $0 $34,826,855 $138,683 $34,688,172 $19,986,015

3 0.88900 $45,804,553 $150,000 $0 $40,720,081 $133,349 $40,586,731 $60,572,746

4 0.85480 $53,940,379 $150,000 $0 $46,108,462 $128,221 $45,980,241 $106,552,988

5 0.82193 $62,076,205 $150,000 $0 $51,022,116 $123,289 $50,898,827 $157,451,815

6 0.79031 $70,212,032 $150,000 $0 $55,489,588 $118,547 $55,371,041 $212,822,856

7 0.75992 $78,347,858 $150,000 $0 $59,537,933 $113,988 $59,423,945 $272,246,801

8 0.73069 $86,483,684 $150,000 $0 $63,192,781 $109,604 $63,083,177 $335,329,978

9 0.70259 $94,619,511 $150,000 $0 $66,478,413 $105,388 $66,373,025 $401,703,003

10 0.67556 $102,755,337 $150,000 $0 $69,417,824 $101,335 $69,316,489 $471,019,492

11 0.64958 $110,891,163 $150,000 $0 $72,032,785 $97,437 $71,935,348 $542,954,840

12 0.62460 $119,026,989 $150,000 $0 $74,343,906 $93,690 $74,250,217 $617,205,057

13 0.60057 $127,162,816 $150,000 $0 $76,370,692 $90,086 $76,280,606 $693,485,663

14 0.57748 $135,298,642 $150,000 $0 $78,131,595 $86,621 $78,044,973 $771,530,636

15 0.55526 $143,434,468 $150,000 $0 $79,644,069 $83,290 $79,560,779 $851,091,415

16 0.53391 $151,570,295 $150,000 $0 $80,924,620 $80,086 $80,844,533 $931,935,949

17 0.51337 $159,706,121 $150,000 $0 $81,988,850 $77,006 $81,911,844 $1,013,847,793

18 0.49363 $167,841,947 $150,000 $0 $82,851,505 $74,044 $82,777,461 $1,096,625,253

19 0.47464 $175,977,774 $150,000 $0 $83,526,517 $71,196 $83,455,321 $1,180,080,574

20 0.45639 $184,113,600 $150,000 $0 $84,027,044 $68,458 $83,958,586 $1,264,039,160

TOTAL $2,136,465,000 $3,000,000 $42,954,945 $1,309,032,653 $44,993,494 $1,264,039,160

NOTE:

ASSUMED DISCOUNT RATE:  4.0% BENEFIT-TO-COST RATIO:  29.09

(This rate does not include inflation)

COSTS
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