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Chapter 1 

PURPOSE AND NEED 

1.1 BACKGROUND 

As early as 1974, the multi-state "Highway Corridor Study, Brunswick, Georgia to Kansas City, 

Missouri" under the direction of the Tennessee Department of Transportation identified the need for 

a major east/west freeway connection in northern Arkansas. 

In 1988, the Northwest Arkansas Economic Development District, Inc., in cooperation with the 

Arkansas State Highway and Transportation Department (AHTD) conducted the "US 412 North 

Arkansas East/West Corridor Transportation Study." As a preferred design alternative, they concluded 

on the need to develop a continuously designated four-lane undivided, unlimited access highway 

along northern Arkansas with the intent of connecting Tulsa, Oklahoma with Nashville, Tennessee. 

The lntermodal Surface Transportation Efficiency Act of 1991 (ISTEA) provided funding for states to 

conduct feasibility studies for highway improvements along high priority corridors on the National 

Highway System. Section 11 OS of ISTEA contained specific provisions for such studies for the east

west Transamerica corridor[§ 11 OS (c)(3)], which includes the geographic area of northern Arkansas 

and the Mountain Home to Paragould area. The US 412 east-west Corridor from Tulsa, Oklahoma, 

through Arkansas to Nashville, Tennessee, is similarly defined in the legislation[§ 11 OS (c)(8)] as a 

high priority corridor. 

To accomplish the intent of the ISTEA legislation, AHTD has engaged the engineering firm, Lockwood, 

Andrews & Newnam, Inc. (LAN) to perform a planning study for a 216 km (134-mile) corridor on US 

412 (US62/US63/US412) from Norfork Lake (east of Mountain Home) to the Missouri state line (east 

of Paragould). 
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1.2 PROJECT ISSUES 

US 412 exists mostly as a two-lane facility between Lake Norfork and the Missouri state line. For most 

portions of the route, US 412 has a joint designation with US 62 or US 63. The eastern limit of the 

planning study at the Missouri state line will be coordinated with a companion study being proposed 

by the Missouri Department of Transportation. The existing terrain from Paragould to the Missouri 

border is level. The Crowley's Ridge range crosses the route west of Paragould, with the transition 

from the ridge to flat land occurring in Paragould. Within the City of Paragould, the existing route is 

primarily a four-lane curb and gutter roadway with major commercial development throughout the city. 

Any major improvements to improve capacity of the roadway in Paragould would require significant 

Right-of-Way (ROW) acquisition and relocation of commercial development. Thus, the most feasible 

alternative in this area might be a bypass to divert the through traffic around the city. Currently, a 

study is being done by AHTD to analyze this alternative. 

Approximately 13 km (8 miles) west of Paragould, the route departs the Crowley's Ridge and returns 

to a river delta terrain. This terrain continues for the next 40.2 km (2S miles) to the Black River, 

between Black Rock and Portia. 

The major features of the route between Paragould and Portia are the crossing of the Cache River, 

the intersection with US 67 at Walnut Ridge and the intersection of US 63 and US 412 near Portia. 

A new bridge crossing the Cache River has recently been completed, with a four-lane roadway section 

existing on the new bridge. At Walnut Ridge-Hoxie, a bypass is partially under construction. Widening 

of the roadway between Portia and Paragould, except the Walnut Ridge bypass, appears to be a 

feasible option, given the straight alignment and level terrain. The property adjacent to the roadway 

is primarily agricultural, thus ROW acquisition should be simplified. 
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The intersection of US 412/63 near Portia is problematic, as the intersection is also adjacent to a 

· railroad track, which US 412 presently crosses at-grade. At the small community of Portia, alternatives 

for widening the roadway at the existing location as compared to a bypass will be studied. 

As US 412 leaves Portia heading west, it crosses the Black River on a bridge that is approximately 

three-fourths of a mile in length. The bridge is constructed on a steel deck truss (truss below roadway) 

main span and steel girder approach spans. Widening of the roadway at this location would likely 

require a parallel structure. 

After crossing the Black River the route passes on the south side of the village of Black Rock. As 

previously noted, the level terrain abruptly changes to rolling at the Black River. Widening the 

roadway through the town may be feasible as additional ROW acquisition appears possible, and most 

of the development in Black Rock is to the north of the existing roadway. However, the marginal 

condition of the existing bridge structure over the Black River, as well as the congestion related to the 

close proximity of the Black Rock and Portia communities, may make a bypass around both 

communities a viable option. 

At the community of Imboden, US 62 and US 412 merge to form a common corridor to Mountain 

Home. Due to existing development in Imboden, a bypass to the south appears to be a practical 

alternative, if justified. The Spring River runs parallel to US 412 at Imboden and is located on the 

north side of town, thus making a bypass alignment to the north appear impractical. From Imboden 

to Hardy, the route of US 412 generally runs parallel to Spring River and the Burlington Northern 

Railroad and passes through Ravenden and near the Ozark Acres development. At Hardy, US 63 

departs the corridor and goes north to Missouri. A large volume of truck traffic is observed on the 

portion of US 412 through Hardy east to Jonesboro and southwest to Ash Flat. The truck route out 

of southern Missouri through Hardy combined with the existing narrow ROW through downtown Hardy, 

makes a bypass an alternative to study, however terrain and development around Hardy will 

complicate any alternative. A major crossing of the Spring River at Hardy will also require special 
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study. Also, a curve with a design speed of 48 km!h (30 mph) east of Hardy will require studies to 

determine if improvement is practical. 

From Hardy to Ash Flat, approximately 16 km (10 miles) of US 412 has recently been widened to four 

lanes, few sections with curb and gutter and others with shoulders. This section along the route is 

mostly lined with commercial development, as the large Cherokee Village retirement community exists 

to the west of the route. 

Just north of Ash Flat, a major intersection of US 412/62 and US 167 occurs. The intersection is 

controlled by stop signs for the US 412/62 eastbound approach. The traffic volumes and intersection 

configuration will require an analysis of this location for a potential interchange configuration. 

From Ash Flat to Mountain Home the route passes through mountainous terrain with numerous 

reverse curves with a design speed of 72 km/h (45 mph). Widening of portions of the roadway in this 

area will be difficult due to the terrain. In addition, two small towns, Salem and Viola are present. 

These towns will be analyzed for widening and bypass possibilities. 

About 15;3 km (9.5 miles) northeast of Mountain Home, US 412 crosses Norfork Lake (at the western 

project limit). The existing 13.4 m (44 ft.) wide bridge, constructed in the late 1980's, accomodates 

two lanes with shoulders on both sides. 

1.3 OBJECTIVE 

The main objective of this study is to identify alternatives and recommend a preferred alternative for 

improving US 412, including feasible interim improvements. This objective will be accomplished 

through the following study elements: 
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Public Involvement- The public involvement will be conducted in order to adequately identify 

public concerns and issues. 

Economic Justification -The economic justification will be based on two general components: 

a) An analysis of benefits and costs of the proposed alternatives over the lifetime of the 

facilities; and b) Non-monetary considerations such as the improvement of access to important 

educational, medical, industrial, or recreation facilities. 

Environmental and Social Considerations - A preliminary review will be conducted to 

determine the degree of preference of an alternative from an environmental and social 

perspective. 

1.4 REVIEW OF PREVIOUS STUDIES 

The study team performed an in-depth review of a number of previous transportation and planning 

studies which either included the entire US 412 study corridor, or selected portions of it. The studies 

included regional, corridor, bypass, and economic studies. Table 1-1 summarizes the previous study 

documents reviewed (listed in chronological order). 

The following sections will summarize the improvement options previously identified and 

recommended in the listed studies. 

e A Corridor Study; US 62 Harrison to Hardy, AHTD Planning Division, August, 1981: This study 

included the section of US 412 from Norfork Lake to Hardy, representing approximately 86.6 km (53.8 

e 
e 
e 
e 
e 

miles), or about 40% of the study corridor. The study focused mainly on the section of US 62 west 

of Norfork lake. Included in the study were proposed bypass routes at Flippin and Cotter. The 
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Table 1-1: PREVIOUS STUDIES REVIEWED 

Type of 
Title of Studv Study Date 

A Corridor Study; US 62 Harrison to Hardy Corridor 81-Aug 

Economic Study of the Arkansas Counties along the Northeast US 67 Corridor Economics 85-April 

US 67 Intermediate Improvement Needs; Walnut Ridge-Hoxie Site Specific 87-Aug 

North Arkansas East/West Corridor Study Corridor 88-April 

Northeast AR Arterial Highway Study; US 67 Corridor 88-Sept 

Walnut Ridge/Hoxie Bypass Study Site Specific 91-April 

US 63 Corridor Study; Jonesboro to Mammoth Spring Corridor 91-Sept 

Impacts/benefits of improving the Regional Highway System in the Arkansas Regional 93-Jan 
Delta Region 

Final EIS: Newport - Highway 63, US Highway 67 Corridor 94-March 

White River Overall Economic Develo_p_ment Proaram· FY 1996 Reoort Reaional 96-Jun 

proposed Mountain Home bypass is also referenced. From Norfork Lake to Hardy, the report cites 

construction of eight-foot shoulders (completed Fall '81 ). The report forecasts that US 62 east of 

Salem and west of Ash flat will reach capacity by 1990, and that volumes in Salem and on the section 

of US 62 between Ash Flat and SH 175 (east leg} will reach capacity by the year 2000. Table 1-2 

summarizes the recommended improvements and their current status. 

Table 1-2: RECOMMENDED IMPROVEMENTS FROM 
"A CORRIDOR STUDY; US 62 HARRISON TO HARDY" STUDY 

Recommendation 1997 Status 

1. Norfork Lake to Hardy: Construct climbing lanes at 8 locations Complete 

2. West of Hardy to Hardy City Limit: Widen roadway and straighten curves Complete 

3. Sections of US 62 east of Salem and west of Ash Flat: Consideration needed by 1990 Misc. improv. 

4. Between Ash Flat and the east leg of SH 175 near Hardy: Consideration needed by 2000 Four-lane undiv. 
colllQieted in 1996 
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Economic Study of the Arkansas Counties along the Northeast US 67 Corridor, AHTD Planning 

Division, Finance & Economics Section, April, 1985: This study presented socioeconomic data from 

seven counties along US 67 in northeast Arkansas. The counties included Greene and Lawrence 

counties, both of which contain the US 412 corridor, as well as several counties adjacent to the 

corridor. No discussion of transportation facility improvements was undertaken in this study. 

US 67/ntermediate Improvement Needs; Walnut Ridge-Hoxie, AHTD Planning Division, August 

1987: This study presented an operational analysis of US 67 through Walnut Ridge and Hoxie. The 

study acknowledged a bypass of Walnut Ridge/Hoxie as the preferred long-term solution, but 

recommended several "interim" measures to improve operations until the bypass is implemented as 

shown in Table 1-3. 

Table 1-3: RECOMMENDED IMPROVEMENTS FROM 
"US 57 INTERMEDIATE IMPROVEMENT NEEDS; WALNUT RIDGE-HOXIE" STUDY 

Recommendation 1997 Status 

1. Widen US 67 between US 63 and US 412 to provide continuous two-way left tum lane No Action 

2. Reoair and retime two traffic sionals: US 412 at US 67 and US 412 lust west of US 67 No Action 

North Arkansas East/West Corridor Study, Northwest Economic Development District, Northwest 

Arkansas Regional Planning Commission, White River Planning and Development District and East 

Arkansas Planning and Development District; February, 1987; amended April 1988: This study 

reviewed options for a high type east-west corridor through north Arkansas to ultimately provide a 

continuous facility from Tulsa, Oklahoma to Nashville, Tennessee. The 22-county study area included 

fourteen "hill" counties and eight "delta" counties. A total of nine route alternatives were analyzed, 

with the presently designated US 412 route selected as the preferred route. The study recommended 

a four-lane undivided, unlimited access roadway along the 468 km (291 mile) route. The cost was 

estimated to range between $320 to $495 million (1987 dollars). Also 31 interim improvements were 

identified. These improvements were estimated to cost $99.4 million. 
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As stated in the executive summary of the report, the route " ... could become a major alternative 

route for east/west travel if improvements are made which reduce congestion, increase passing 

opportunities, increase passing opportunities and improve roadway & shoulder conditions." The study 

included an origin/destination survey conducted in the summer of 1986. That study confirmed that 

virtually no interstate travel across north Arkansas from border to border used the available US 

highway facilities within the study area. The study concluded that travelers used 1-40 to travel across 

the state. Though it was four miles longer than the US 412 route, the travel time was 18% faster. 

The general conclusions and recommendations of the study are summarized as follows (see Table 

1-4): 

• Designate the preferred route with a common numbering system - "US 412" 

• Improvements which will enhance flow of traffic through all terrain conditions across the study 

area 

• Construction of facilities which will lessen traffic congestion within the communities located in 

the study area 

County Route 

Greene 68 

Sharp 62 

Sharp 62/63 

Lawrence 412 

Sharp 62/63 

Greene 412 

Fulton 62 

Lawrence 412 

Table 1-4: RECOMMENDED IMPROVEMENTS FROM 
"NORTH ARKANSAS EAST/WEST CORRIDOR STUDY" 

Limits 

Paragould: Major widening by the addition of two lanes 

Ash Flat to Hardy: Major widening, addition of tum lanes 

Hardy Bypass 

Walnut Ridge: Major widening by the addition of two lanes 

Hardy to Lawrence County: Shoulder width, resurface, and climbing lanes 

Lawrence Co. to Paragould: Resurface, selected shoulder improvements, 
passing lanes 

Baxter County to Salem: Passing lanes 

Walnut Ridoe to Greene Countv: Resurfacina and selected shoulder width 

Prioritv 

High 

High 

Medium 

Medium 

Medium 

Medium 

Medium 

Medium 
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Northeast AR Arterial Highway Study; US 67, AHTD Planning Division in cooperation with Federal 

Highway Administration (FHWA), September, 1988: This study focused on the US 67 corridor in a 

seven-county study area in northeast Arkansas. While the study area included Greene and Lawrence 

counties, both of which include the US 412 corridor, the report made no recommendations for 

improvements to US 412. Instead, the study focused on identifying four alternative alignments for a 

freeway facility between Newport and Walnut Ridge. 

Walnut Ridge/Hoxie Bypass Study, AHTD Planning Division in cooperation with FHWA, April1991: 

This study investigated the feasibility of constructing a bypass around the towns of Walnut Ridge and 

Hoxie in Lawrence County. The study included an origin-destination survey done in the summer of 

1990, a travel time survey done in 1990 and a review of accident history. A total of four alternatives 

were identified. The selected alternative is shown schematically in dashed lines in Appendix A, 

Corridor Layout Sheet 08. The recommended section for this alternative was a four-lane divided 

highway with full control of access from US 412/63 (west of Hoxie) to US 67 (north of Hoxie). The total 

length is 19.2 km (11.91 miles). The study recommended a phased approach, with a two-lane facility 

to be constructed initially at an estimated cost of $18.5 million. The cost for the ultimate four-lane 

divided section was estimated at $31.4 million. All components of the bypass are included on the 

current AHTD Highway Improvement Program ("HIP"). The south bypass section connecting 

US 412/63 west of Hoxie to US 63 east of Hoxie (AHTD Jobs R00102 and R00103) is currently under 

construction. In addition, the section connecting Highway 34 and US 67 north of Hoxie (Job R001 07 

let in 4/97) is under construction. The US 412 to US 63 connection, west of Hoxie (Jobs R001 05 and 

R00106), is programmed. The final component is the US 67/63 interchange southeast of Hoxie (Job 

R00104). 

US 63 Corridor Study; Jonesboro to Mammoth Spring, AHTD Planning Division, September 1991: 

This study evaluated existing roadway conditions along US 63 from Mammoth Springs to Jonesboro, 

including the 76.7 km (47.67 miles) section along the US 412 study corridor from Hardy to Hoxie, and 
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recommended both long-term and interim improvements. The recommendations are outlined in Table 

1-5. 

Table 1-5: RECOMMENDED IMPROVEMENTS FROM 
"US 63 CORRIDOR STUDY; JONESBORO TO MAMMOTH SPRING" 

Recommended lmorovements Est. Cost Prioritv 

Lona Term 

1. Widen US 412163 to a four-lane divided section; Hardy to Hoxie 
• Hardy to Imboden - 32 km (19.88 miles) $21.9 Low 
• Imboden to Black Rock- 12.75 km (7.92 miles) $8.7 Med. 
• Black Rock to Hoxie- 12.73 km (7.91 miles) $5.9 Med. 

2. Hardy Bypass (to north); new location, 3.6 m (12ft.) lanes/2.4 m (8ft.) shoulders, $4.2 Med. 
intersections at Qrade 

Interim 

3. Shoulder improvements to 2.4 m (8ft.) width: at Portia Black Rock to Hardv not listed not listed 

Impacts/Benefits of improving the Regional Highway System in the Arkansas Delta Region, 

AHTD Planning Division, January 1993: This report summarized the impacts/benefits of improving 

the transportation infrastructure in the 42 county "delta" region which includes the entire eastern side 

of the state. The report included the following recommendation: Widen US 412 to four lanes from 

Boone County line (west of Mountain Home) to Missouri state line. The report also contained a review 

of the literature. The following list summarizes previous reports containing recommendations for 

improvements to US 412: 

• The Delta Initiatives, Lower Mississippi Delta Development Commission, 1990: Recommended 

the widening of US 412 to four lanes from Tulsa, Oklahoma, through northern Arkansas to connect 

with 1-40 in Tennessee. 

• An examination of Arkansas Highway Infrastructure and Economic Development, Transportation 

Management Program, Arkansas State University, May 1988: Recommended "Development of 

the North Arkansas 412 Corridor from Tennessee to Oklahoma" (one of the seven recommended 

highway improvements). The report identified that a key benefit would be that such a route would 
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tie together the grain production in east Arkansas and the poultry industry in northwest Arkansas. 

Also, this would strengthen the Delta region's access to other markets and help boost the region's 

growing retirement and tourism industry. 

• AHTD Arkansas Highway Improvement Program: Recommended specific improvements on 

US 412 at: (1) east of Paragould, and (2) Hardy to Salem. 

Final EIS: Newport- Highway 63, US Highway 67, FHWA & AHTD, March, 1994: This report 

describes the selected alternative for a new location four-lane divided highway, built to interstate 

standards, from Newport to Walnut Ridge/Hoxie. The report contains no recommendations for the US 

412 corridor. A small portion of the Walnut Ridge/Hoxie Bypass (between US 63 east and US 412 

east) will carry both US 67 and US 412 traffic. 

White River Overall Economic Development Program; FY 1996 Report, White River Planning & 

Development District, June 1996: This report summarizes the economic and physical condition of the 

ten county districts which include Sharp and Fulton counties, both containing the US 412 corridor. 

e With respect to US 412, the report contains the following recommendations: 

e 
e 
e 

e 
e 
e 

• Encourage development of an east-west transportation network corridor through north Arkansas. 

• Promote the expansion of four-lane highways within the region for easier accessibility. 

1.5 PUBLIC INVOLVEMENT PLAN 

The proposed study of the feasibility of various improvements to US 412 between Norfork Lake and 

the Missouri state line is a project that draws a great deal of public attention from the area residences 

and businesses along the route. 

The local population is sensitive to any proposed improvements of US 412 that would affect their 

quality of life, tourism and economic base or disturb historical, religious sites. The need for early 

Purpose and Need 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

citizen participation in the planning of the US 412 project was necessary. From the beginning, 

emphasis was placed upon early involvement of citizens in the planning process. A total of two "open 

house" meetings were held; one on May 9, 1997, in Paragould and the other on May 10, 1997, in 

Hardy. 

The objectives of the meetings included the following: 

1. Inform all parties of the study and related activities; 

2. Gather comments and opinions from the area residents; 

3. Identify potentially controversial issues associated with the proposed alternatives for US 412; 

4. Provide opportunity for attention and support; and 

5. Provide a neutral forum in which to express "grass roots" concerns. 

Throughout the public involvement process, the team recognized the importance of conveying to those 

involved that the study in no way guaranteed the construction, development or improvements along 

us 412. 

The public involvement process included the following: 

• General Preparation 

- A strategy meeting with the AHTD was held in January, 1997 to discuss the issues that 

needed to be addressed based on the improvements being considered. 

- Determine the objective to be achieved when the public meetings are completed. 

- Determine what type of a deliverable AHTD will want from the public relations consultant 

after the meetings - a general overview report listing concerns, etc. 

- Develop a comprehensive mailing list of individuals directly impacted by the alignments 

along the corridor: 

* Local landowners 

* Businesses in the area 

1-6 



e 
e 

. e 

-
e 
e 
e 

e 
e 

-e 

-

9 Lockwood, Andrews & Newnam, Inc. 

* Environmental interest groups 

* Local elected officials 

* Professional groups 

* Chambers of Commerce 

• Communications 

- Develop meeting notices and distribute to public places. 

- Arrange for publication of the notices in corridor's major papers from Mountain Home to 

Paragould . 

- Approach landowners and businesses that will be directly affected either through a 

notice, a phone call or a visit asking them to send a representative to the meeting. 

- Contact quasi-governmental units such as the economic development associations, 

visitors and tourism associations, chambers, business leaders. 

- Send a formal request to the major and other public figures to attend. 

- Contact the media. 

• Physical Preparation 

- Develop a news release to be given to the press to explain the project and its objectives. 

- Arrange for meeting location. 

- Provide sign-in sheets. 

- Arrange for individual at sign-in table. 

- Arrange for the room to be set up with tables, easels, chairs. 

- Layout and print one-page information sheets to be handed out at the public meetings 

giving a brief overview of the different topics under consideration, and the purpose of the 

public meeting. 

- Provide questionnaires for the attendee opinion survey. 

Purpose and Need 

• Deliverables 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

- Provide a report outlining the public and private concerns on the suggested alignment 

alternatives. 

A detailed discussion of the public involvement process for the US 412 project, including findings and 

conclusions, is given in Chapter 5. 

1.6 STUDY MANAGEMENT PROCESS 

For purposes of managing the study, the twelve tasks identified in the original scope of work were 

incorporated into the following six study steps: 

1. Project Initiation 

2. Define Needs 

3. Identify and Screen Alternatives 

4. Evaluate Alternatives 

5. Prioritize Projects 

6. Prepare Report 

These steps were incorporated into a study management matrix which is shown schematically in 

Exhibit 1-1. 

1.6.1 Project Management and Coordination 

LAN, in coordination with the AHTD contract manager, was responsible for directing and coordinating 

all activities associated with the US 412 study (hereinafter referred to as "study"). 
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ACTIVmES 

Engineering 
Lockwood, Andrews & Newnam, Inc. 

Cromwell AlE, Inc. 

Isbell Engineering 
AMI Engineering, Inc. 

Planning/Traffic 
Barton-Aschman, Inc. 

Geotechnical 
Glllbbs, Gamer, Hoskyn, Inc. 

Environmental 
ETC Engineers, Inc. 

Economic Justification 
Barton-Aschman, Inc. 
(unless noted otherwise) 

Public Involvement 
Vesta Rea & Assoc. 

Decision Making 
AHTD&LAN 

Purpose and Need 

Project Initiation 
Januaty 

Define Study Area and 

Prepare Base Maps 

I 

Define Study Networ1< 
and LOS Requirements 

I 

Obtain available geotechnical 

data. 

I 
Contact locaVstate/Fed agencies. 

Identify natural, economic, 
hazardous material, and 

cultural issues. 

I 
Review AHTD TIP (committed and 

programmed projects)(LAN). 

Define "Base Case" facility= 
exist. + committed (LAN, Cromwell) 

I 

Prepare Public Involvement Plan 

+ 
Approve Study Concept, Problem 

Statement, Goals, & Objectives. ~ 

Exhibit 1-1: US 412 STUDY MANAGEMENT MATRIX 

Define Needs 
Februaty 

Analyze exist. transp. facilities. 
Prepare Existing Conditions Report 

and identify deficiencies (Cromwell). 
Evaluate proposed alternatives 

identified in previous studies (LAN). 
Define design criteria, eval. criteria 

and screening metholodogy (LAN). 

I 

Develop future traffic volumes using 

historical traffic growth rates. 

J 
Map geological constraints. 
Detennine geotechnical 

considerations for bridges, 
retaining walls, etc. 

I 

Map potential environmental constraints 

I 
Forecast economic development, 

population trends, land use, & 

socioeconomic changes to region. 

Summarize economic eval. procedures 
(definitions, economic methodology, & 
definition of economic impact areas). 

I 

Distribute Press Release announcing 
project. 

+ 
Approve design criteria, evaluation 

criteria, and screening methodology. ~ 

Identify and Screen 
Alternatives 

March 

Identify proposed alternatives & 
relief routes using existing 

alignment as much as possible (LAN). 

Estimate costs for each proposed 

alternative (Cromweiiii..AN) 

I 

Forecast travel demand. 
Forecast LOS's and analyze 

safety improvements. 

I 

Design conceptual pavement sections 

for cost estimating purposes 

_l 

Minimize potential environmental 
impacts. 

I 
Identify economic benefits of each 

alternative taking into account delay, 

fueVroad user costs, LOS, & accidents. 
Identify other benefits including travel & 

tourism, improved access to med., etc. 

I 

Organize & conduct "open house" 
public meetings to gather local input 

(concerns/desires) of public. 

+ 
Select feasible alternatives and 

justify need. 
__... 

Evaluate 
Alternatives 

ApriVMay 

Evaluate proposed alternatives 

and prepare improvement plan. 
(LAN) 

I 
Identify bolh "long range" and 

"short range" (interim) 
improvements (LAN). 

Identify proposed localized 
improvements. 

_l 

Identify areas for future 

additional geotechnical 
investigations. 

J 

Identify environmental issues for 
future evaluation. 

I 
Detennine life-cycle costs, eval. 

travel efficiency, eval. economic 

impacts, prepare cost/benefit 
analysis. 

I 

Summarize comments rec'd from 
"open house" meetings. 

' Select recommended Alternative ~ 

Prioritize Projects 
June 

Prepare draft improvement plan by 

Segment (LAN) 

I 

Prepare draft Travel Forecast (BIA) 
Prepare Alternative Evaluation 

technical memorandum (LAN) 

I 

Prepare draft technical memorandum 

summarizing findings. 

J 

Prepare draft environmental 
technical memorandum. 

I 
Prepare preliminary economic evalu-

ation report for AHTD review 

summarizes economic assessment 

and its conclusion). 

I 

Prepare report outlining public/private 
concerns. 

• 
Recommend candidate projects 

and prioritize by Segment. 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

~ 

Prepare Report 
July 

Prepare Final Report to include: 
- executive summary 

- study process 

- management of study 
- types/methods of analysis 
- results/conclusions 

=> submit to AHTD for review/appr. 

I 

Prepare Travel Demand as Chapter 
in final report. 

I 

Prepare Geotechnical Section 

in final report. 

I 

Prepare Environmental Chapter in 
final report. 

I 

Prepare Chapter on Economic 

Justification in final report. 

I 

Prepare Public Involvement chapter 
in final report 

• 
Include selected projects in 

future AHTD TIP programming. 
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1.6.2 Study Management Plan 

A study management plan was prepared to identify organization and responsibilities, coordination and 

communication procedures, team meetings, document format, report format, technical memorandum 

format, graphic production standards and other important operational information pertaining to the 

overall team activities. The contract scope of services formed the "backbone" of the study 

management plan. 

1.6.3 Study Progress Reports, Invoices and Billings 

LAN's project manager continuously monitored the progress on all tasks and sub-tasks to ensure that 

major project milestones were achieved as planned. Monthly progress reports were prepared for 

review by the AHTD contract manager. Invoices for all work completed by LAN and the 

subconsultants were submitted monthly to AHTD in the required format. Monthly progress reports 

included: 

• One page narrative of activities completed during the reporting period 

• Gannt Chart prepared using Microsoft Project, identifying each task and sub-task and 

showing percent complete for each task and sub-task 

1.6.4 Study Coordination/Administration 

The development and maintenance of effective communication among the study team, AHTD and 

other entities was one of the key factors in achieving the successful completion of the study. LAN 

actively managed the team's efforts during execution of the task work and preparation of the study 

document as follows: 

Study Coordination -All correspondence and coordination was handled through and with the 

concurrence of the AHTD contract manager. 

Purpose and Need 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

Lines of Communication - All communications between the study team and AHTD were 

routed between LAN's project manager and AHTD's contract manager. In a few instances, 

deviations from this protocol were appropriate. In those instances, approval from AHTD was 

received prior to the contact, and AHTD was promptly notified in writing via a contact 

memorandum. Mr. Brock E. Miller, P .E., a registered professional engineer in Arkansas and 

Texas, was designated as LAN's project manager. Mr. Joe Nelson, AHTD, was designated as 

AHTD's acting contract manager. Mr. Robert L. Walters, P.E., was designated as AHTD's 

contract manager for billing and contract items. 

Study Administration- LAN managed all study activities including: meetings, direction of 

team and staff, correspondence with AHTD and assisted AHTD in the preparation of responses 

to inquiries from the public. 

Coordination Meetings -At various times during the course of the project, meetings and/or 

contacts were made with regional, local, state and federal agencies, property owners, utility 

owners, railroad companies, other consulting firms, etc., as needed or required to complete 

study tasks. Prior to meetings, LAN discussed the agenda for the meetings with the AHTD 

contract manager, to ensure that the released information was appropriate and correct. Data 

collected during the study was not released to any agency or to the public without prior 

approval of the AHTD contract manager. The engineer documented all meetings and 

forwarded copies of meeting minutes to the AHTD contract manager. 

Correspondence- LAN submitted all written materials (letters, transmittals, etc.) used to solicit 

information or collect data for the study to the AHTD contract manager for review and 

acceptance before its use or distribution. Copies of all outgoing and incoming correspondence 

were provided to the AHTD contract manager. 
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Communication with Other Agencies - Communication with other agencies regarding this 

study were handled after concurrence from AHTD was received. 

Release of Information - AHTD approval was obtained on all information released during the 

study. 

Document Printing and Distribution -LAN was responsible for printing copies of all draft and 

final documents, reports, newsletters, etc., produced for the study. LAN provided 25 copies of 

the report for preliminary review, 25 copies for final review, and 50 copies of the final report 

document. 

Project Closeout- Upon study completion, the Engineer will transmit all original study files to 

AHTD who will retain ownership. Copies of the transmitted materials will be retained by LAN. 

1.6.5 Study ControVScheduling 

A detailed study schedule was prepared by LAN showing tasks, sub-tasks, critical dates, milestones, 

deliverables and AHTD review requirements. The study schedule was prepared using Microsoft 

Project, and was formatted to illustrate the interdependence of the various tasks, sub-tasks, 

milestones, and deliverables for each task identified herein. Progress was reviewed with AHTD at bi

monthly coordination meetings. 

1.6.6 Subconsultant Management 

e In addition to LAN's role as the designated "prime" consultant, the study team included the following 

subconsultants: 

-
e 

Purpose and Need 

• Barton-Aschman Associates, Inc. 
Ft. Worth, TX 

• Cromwell Architects/Engineers, Inc . 
Little Rock, AR 

• ETC Engineers, Inc. 
Little Rock, AR 

• Grubbs, Garner, & Hoskyn, Inc. 
Little Rock, AR 

• Isbell Engineering & Surveying, Inc . 
Mountain Home, AR 

• AMI Engineering 
Little Rock, AR 

• Vesta Rea & Associates 
Houston, TX 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

Traffic Engineering & Economic Studies 

Existing Conditions Analysis, Cost Estimates 

Environmental Studies 

Geotechnical Services 

Right of Way Studies 

Mapping 

Public Involvement 

LAN prepared subcontracts for subconsultants, monitored subconsultant activities (staff and 

schedule), and reviewed and recommended approval of subconsultant invoices. Subconsultant 

progress reports and invoices were incorporated into a monthly study progress report and invoice 

described in sub-task 1.6.3. 

1.6. 7 Quality Assurance/Quality Control 

LAN continually performed quality control reviews during the study to appraise both technical and 

business performance and provide direction for study activities. In addition, comprehensive quality 

assurance/quality control reviews were performed prior to submittal of interim review documents to 

AHTD. 
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Chapter2 

EXISTING CONDITIONS 

2.1 EXISTING CONDITIONS 

Definition of Segments and Project Stationing. This chapter describes the existing conditions of 

the study area. These conditions serve to identify potential points of focus for improvements. Table 

2-1 defines the segments of the study area based on the stationing developed for this project. Exhibit 

2-1 shows the segment limits and the different existing road types. A photographic log of selected 

portions of the corridor from west to east is provided in Appendix B. 

Table 2-1: SEGMENT DEFINITION 
. .. ... 

•segment From (km) To(knl) Location Length {km) Geolc:)glcal Classification 

1 10.0* 40.0 Viola 30.0 Cotter Dolomite 

2 40.0 58.0 Salem 18.0 Cotter Dolomite 

3 58.0 85.0 Ash Flat 27.0 Cotter Dolomite 

4 85.0 100.0 Hardy 15.0 Cotter Dolomite 

5 100.0 133.0 Imboden 33.0 Powel Dolomite 

6 133.0 152.4 Black Rock 19.4 Mississippi Embayment 

7 152.4 164.0 Walnut Ridge 11.6 Mississippi Embayment 

8 164.0 192.0 Crowley's Ridge 28.0 Mississippi Embayment 

9 192.0 208.5 Paragould 16.5 Mississippi Embayment 

10 208.5 217.3 Missouri State Line 8.8 Mississippi Embayment 

* A 10 km buffer zone was established preceding the study area to accommodate any work that may be 
required on or west of the bridge over Lake Norfork. 

2.2 GEOMETRIC CONDITIONS (Horizontal & Vertical Alignments and Pavement 
Conditions) 

The study corridor area geometric conditions were analyzed from: ROW/record drawings, site visits, 

from AHTD's US 412 Highway Inventory Videotape, and from AHTD's Highway Needs Inventory 

Database. Table 2-2 summarizes the comparisons between the existing conditions and design criteria 

for a two-lane/two-way rural arterial as defined in Table 3-3. Vertical curves have been evaluated 

using Figure 111-40, Figure 111-42 of the 1994 AASHTO's "A Policy on Geometric Design of Highways 

Existing Conditions 

and Streets" and Table 3-3 of this report. Pavement rates have been evaluated on the basis of ratings 

defined by the "Highway Needs Inventory Form" provided by AHTD. 

Table 2-2: EXISTING GEOMETRIC CONDITIONS 
.. ... ' .. 

Percent Length . Pereent Horizontal 
Length···· tlol'izontal. · •curves Do Not 

Segment .·.·.(kmj curves* ... ·· •Meet Criteria 

1 30 40% 6% 

2 18 40% 0% 

3 27 19% 1% 

4 15 32% 3% 

5 33 33% 2% 

6 19.4 25% 0% 

7 11.6 8% 1% 

8 28 8% 0% 

9 16.5 N/A N/A 

10 8.8 4% 0% 

* Limited information was available on vertical curves. 
N/A =Not available 

.... 

Maximum 
Grade·•······ 
7.0% 

N/A 

N/A 

N/A 

6.0% 

N/A 

N/A 

7.1% 

N/A 

N/A 

. ...... 

Percent Graci~ 
Do.Not Meef. 

Criteria 

0.3% 

N/A 

N/A 

N/A 

0.9% 

N/A 

N/A 

3.2% 

N/A 

N/A 

2.2.1 Segment 1. Along US 62 from Norfork Lake (km 1 0) to east of Viola (km 40} 

This segment is 30 km (18.6 miles) long and consists of a two-lane/two-way undivided road type. 

Eleven percent of the lane widths and 97% of the shoulders along the segment do not meet the design 

criteria. Truck climbing lanes exist along a 2.1 km (1.3 miles) section from km 37.9 to km 40.0. The 

pavement ratings of this segment are 100% within the "good" (4.0-3.1) classification. 

2.2.2 Segment 2. Along US 62 from east of Viola (km 40) to east of Salem (km 58) 

This segment is 18 km (11.2 miles} long and consists of a two-lane/two-way undivided road type. 

Sixty-nine percent of the lane widths and 96% of the shoulders along the segment do not meet the 

design criteria. Truck climbing lanes exist along a 6.8 km (4.2 miles} section of this segment from 

km 40.0 to km 46.8 and a 2.6 km section from km 47.5 to km 50.1. The pavement ratings of this 
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segment arc 39% within the "very good" (5.0-4.1) classification and 61 % within the "good" (4.0-3.1} 

classification . 

2.2.3 Segment 3. A tong US 62 from cast of Salem (km 58) to the intersection with US 63 (km 
80) and then along US 63 to east of Ash Flat (km 85) 

This segment is 27 km (16.8 miles) long and consists of a 22.1 km section of two-lane/two-way 

undivided road type from kn1 58.0 to km 81 .1 and a 4.9 km section of four-lane/two-way undivided 

road type from km 81 ,1 to krn 85.0. Eighty-two percent of the shoulders along the segmcmt do not 

meet the design criteria. The pavement ratings of this segment are 90% within the "very good" 

(5.0-4.1) classification and 10% within the •·good" (4.0-3.1) classification. 

2.2.4 Segment 4. Along US 63 from east of Ash Flat (km 85) to east of Hardy (km 100) 

This segment is 15 km {9.3 miles) long and consists of a 12.9 krn section of four-lane/two-way 

undivided road type from km 85.0 to km 97.9 and a 2.1 km section of two-Jnne/two-way undivided road 

• type from km 97.9 to km 100.0. Five percent of the Jane widths and 70% of the shoulders along the 

• 
• • • • 
• • • • • 

segment do not meet the design criteria. The pavement ratings of this segment a re 70% within the 

·very good" (5.0-4. 1) classification and 30% within the "good" {4.0-3.1) classification. 

2.2.5 Segment 5. Along US 63 from east of Hardy (km 100) to cast of Imboden (km 133) 

This segment is 33 km (20.5 miles} long and consists of a two-lane/two-way undivided road type. 

Tllirty·four percent of the lane widths and 98% of the shoulders along the segment do not meet the 

design criteria. Truck climbing lanes exist along a 2.0 km section from km 103.7 to km 1 05.7, a 2 0 

km section from krn 109.1 to km 111 . 1. a 1.5 km section from km 113.5 to km 115.0, and a 1.5 km 

section from km 119.2 to km 120.7. The pavement mtings of this segment are 86% witl1in the "good" 

(4.0-3.1) classification and 14% within the "fair" (3.0-2.1) classification. 

Existing Conditions 

US 412 Planning Study 
Norfork Lake to Missouri State line 

2.2.6 Segment 6. Along US 63 from cast of Imboden (km 133) to cast of Portia (km 152.4) 
at the intersection of US 412 

This segment is 19.4 krn (12.1 miles) long and consists of a two-lane/two-way undivided road typo. 

Five percent of the lane widths and 54% of the shoulders along the segment do not meet the design 

criteria. Truck climbing lanes exist along a 1.3 km section from krn 139.4 to km 140.7, and a 

continuous left-turn lane exists along a 1.0 km section from km 149 5 to km 150.5. The pavement 

ratings of this segment are 100% w ithin the "good" (4.0-3.1) classification. 

2.2.7 Segment 7. Along US 412 from east of Portia (km 152.4) at the intersection of US 63 
to east of Walnut Ridge (km 164} 

This segment is 11 6 km (7.2 miles) long and consists of a two-lane/two-way undivided rond type . 

Thirteen percent of the lane widths and 13% of the shoulders along the segment do not meet the 

design criteria. A continuous left-turn lane exists along a 1.1 km section from km 159.6 to km 160.7. 

The pavement ratings of this segment are 1 00% within the "good" (4.0-3.1) classification. 

2.2.8 Segment 8. Along US 412 from east of Walnut Ridge (km 164) to west of Paragould 
(km 192) 

This segment is 28.0 km (17.4 rniles) long and consists of n two-lanei two-way undivided road type . 

Five percent of the shoulders along the segment do no1 meet the design criteria. The pavement 

ratings of this segment arc 95% within the "good" (4.0-3. 1) classification and 5% within the ·•fair" 

(3.0-2.1) classification. 

2.2.9 Segment 9. Along US 412 from west of Paragould (km 192) to east of Paragould (krn 
208.5) 

Since AHTO is currently evaluating the feasibility of a bypass around Paragould, this segment has not 

been analyzed in detail as part of this report . 
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2.2.1 0 Segment 10. Along US 412 fro m east of Paragould (km 208.5) to the Missouri state line 
(km 217.3) 

This segment Is 8.8 km (5.5 miles) long and consists of a two-lane/two-way undivided road type. 

Nineteen percent ol the lane widths do not satisfy the design criteria. The pavement ratings ol this 

segment are 49% wrthrn the •good" (4.0·3. 1) classifrcalton and 51% wrthin the "lair" (3.0·2.1) 

classilication . 

2.3 ACCIDENT HISTORY 

The study corridor area accrdents were analyzed from data provided by AHTD lor the years 1993, 

1 9£i4 and 1995. Table 2·3 summarizes tl1e three years of accident data and Table 2-4 summarizes 

the slatewide accident rale averages over lhe three-year study period . 

Table 2-3: SUMMARY OF 3·YEAR ACCIDENT HISTORY 

Annual Annual Fatal 
Total Accidents Fatal Accidents Injury Accidents Accident Rate• Accident Rate .. 

Seqment Rural Urban Rural Urban Rural Urban Rural Urban Rural Urban 

1 91 N!A 2 t~!A 53 NiA 1 .GO N!A ::!.52 N/11 

2 38 0 3 0 24 0 093 0.00 7.30 0.00 

Two-: ~ne G5 0 0 NIA 46 N!A 0.80 N/A 0 N/A 
n ,, 

FouL lana 4::1 0 0 N{A 2~ NiA 1.59 Nil\ 0 .00 N/A 

1 wo-Lar.e 7 14 0 u :J 7 1.15 1.7S 0 0 ()(} 
4 

r our·l<JnC 56 116 0 0 2? 60 2..30 3.53 0.00 0.00 

5 168 N/A 8 NIA 79 NIA 1 61l NIA 7.15 N/A 

6 104 NIA 2 NfA 62 NiA 1.12 N/A 21b WA 

7 !!1 30 1 0 2-1 13 3.49 12.98 3.84 0.00 

6 52 • NIA ,, NiA 28 NiA 0 .89 N!A 6 .84 N.ll\ 

10 34 NIA 1 NiA ?0 NrA 0.8 N/A 235 Nil\ 

• Annuel accirterl rate is d!!hnc.:u ul. ti I<) nurnber of accidents per one minion vehicle miles traveled in one year on one 
SPgmenr of P. hl(lhwny. 
·• Annual fatal accident r<lle IS detil1ed as t11e number of fatalities per 100 rnillioro vehicle miles traveled 111 one year on 
one segment of a toighwRy 
NiA = No! ap1JIIcablo 

Existing Conditions 

US 412 Planning Study 
Nortork Lake to Missouri State Line 

Table 2-4: 1993-1995 ARKANSAS SIATEWJDE ACCIDENT RATE AVERAGES* 

Total Fatal Average Dally Annunl Annual Fatal 

Road 
Accidents Accidents Vehicle Miles A~ideot Rate Accident Rate 

Type Rural Urban Rural Urban Rural Urbnn Rural Urban Rural Urban 

Two-Lane 4?.603 25,000 926 81 78.003,678 13.058,399 Vl6 5.26 3.21 1.7 

Four-lane 1 905 35.232 17 6!) 2 759 674 12 128 838 1.89 7.97 1.69 1.56 

• For undovldcd higt>v.•ays with no control 01 aet:ess . 

Exhibit 2·5 shows the high accident locations wilhin the corridor for each segment. Exhibit 2-6 shows 

the accident rale for each one km section of lhe study area. Exttiblls 2·7 and 2·8 show the accident 

rates and the fatal accident rates, respeclivcly, as compared to statewide averages for each scgmont 

in the study area . 

2.3.1 Segment 1. Along US 62 from Norfork Lake (km 1 0) to east of Viola (km 40) 

The accident rate for this segment is 8% above the statewide rural average, while the fatal accident 

rate is 10% above t11e statewide average. The sections of roadway tltat run through Henderson 

(km iO • krn i4) and Viola (km 35 · km 39) have higher accident rates due to urban conditions. Two 

peak locations of accidents by number of accidents in this segmcn1 can be idenlified as follows: 

• Intersection with SH 87 (l<m 23.82) with six accrdents over the three-year study penod . 

• Intersection \\~lh SH 223 (km 36.60) with six accidents over the lhree-year study period. 

2.3.2 Segment 2. Along US 62 from east of Viola (km 40) to east of Salem {km 58} 

The accident rate for this segment is below the statewide rural average; however, t he fatal accident 

rate is 127% above the statewide rural average. There is no peak location of accidents in this 

segment. 
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Segment 3. Along US 62 from east of Salem (km 58) to the intersection with US 63 (k rn 
80) and then along US 63 to east of Ash Flat (km 85) 

The nccidenl rales and the I alai accidcnl rates for this segmc01 are below the statewide ave rag~. Two 

peak loca1ions of acCidents by number of accldenls in t11is segment can be identi fied as follow!;-

• 

• 

lntorsecllofl wrth SH 289 (km 64.75) wi1h six <tCCtdents over the t111ee-year study period . 

lntersectron wilh SH 289 (krn 76 34) with six accrdents ovor the three-year study penod. 

2.3.4 Segment 4. Along US 63 from east of Ash Flat (krn 85) to east of Hardy (km 100) 

The accident rate for the fnur -lane rural portion of this segrnenl is 22% above lhc statewide average, 

while the remaining po111on of the segment IS below the statewide average Tile fatal accrdent rate 

for tillS segment is below the statcwrde average. Six peaK locations of ::~cr.idenl~ by numl)el of 

acc1dents in this segrnent co:~n be identif ied as tallows: 

• 

• 

• 

• 

• 

• 

Intersection with SH 175 Spur (km 86.37) wrtlr ten accidents over the three-year study 

period 

lntcrsect1011 with County Rond 59 (km 88.35) witll seven accidents over tile three-year 

study period . 

lntersectrorr with Ponli<Jc Dnve (km 92.35) with lour accidents over rhe three-year study 

penod. 

lntersectron wi\11 SH 175 (km 94.31) with twenty accidents over the three-year slurly 

period. 

Intersection with US 63 (km 96.63) with five accidents over the thrcc-yc<Jr study period. 

lntersechon with Spring Street (km 99.56} with live accidents over the three-year study 

period . 
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2.3.5 Segment 5. Alo ng US 63 f rom east of Hardy (km 1 00) to east of Imboden (km 133) 

The accident rate for thiS segment IS 14% above the statewide rural average, wh1le the latal accident 

rate is 123% above the statewide rural average. The sections of roadway that run through Ozark 

Acres (km t04 • km 108). Ravenden (km 122- km 124), and Imboden (km 130 • km 132) have h1gher 

accident rates due to urban conditions. Four peak locations of accidents by numl>er of accidents in 

th1s segment can be identified as follows: 

• lnterstx:tion with SH t 75 (km 100.90} with eight accidents over the three-year study 

period 

• lntersoe11on with SH 58 (km 1 09.00) with five accidents over the thrcc·year study period. 

• lntersee11on w1111 SH 90 (krn 122.90) with ten accidents over the thrae·year stlJdy period . 

• Intersection with SH 115 (km 130.63) with five accidents over !11e three·year study 

period. 

2.3.6 Segment 6. Along US 63 from east of Imboden (km 133) to east o f Port ia (km 152.4) 
at the Intersection of US 41 2 

The acc1dent rate and the fatal accident rate for this segment are below the statewide average. Two 

peak locations of accJdents by number of accidents in this segment can be Jdenhfled as follows· 

• lnterscciiOn w1th SH 1 17 (km 144.68) with seven accrdents over the thrco·yeAr study 

period 

• Bndge 2 1 12 (km 146.65) over the Black River with ten accidents over the three-year 

study periOd . 

Existing Conditions 

US 412 Planning Study 
Norfork Lake to M issouri State Line 

2.3.7 Segment 7. Along US 412 from east of Po rtia (km 152.4) at the intersection of US 63 
to east of Walnut Ridge (km 164) 

The accident rate for this segment 1s 136~o above the statewide rural average and 147% above the 

statew1de urban average, while the rural fatal accrdent rate is 20% above the statewide average. 

There arc no urban fatal accidents 1n th1s segment The SectiOn of roadway that runs through Walnut 

Rrdge (km 158- km 162) has h1gher acc1dent rates due to urban cond1tions. Nine peak loca tions of 

accrdents by number ot accidents 1n th1s segment can be identified as follows: 

• Intersection with Froe Street (krn 159.36) w11h thirteen accidents over the thmo·year 

study period. 

• Intersection with A Avenue (km 159.59) with six accidents over the thrcc·year study 

period. 

• Intersection with Old Pocahonlas Aond (km 159. 75) with six accidents over the 

three-year study period 

• Intersection with 6'" Street (km 160.1 0) witt1 six accidents over the lhree-year study 

period . 

• Intersection with US 67/R.R. Crossing (km 160.31) with twenty accidents over the 

three-year study period . 

• Intersection with 2'" Street (km 160.47) with n1ne accidents over the thrCD·year study 

period. 

• Intersection with 3" Street (km 160 .58) wuh e1ght accidents over the three-year study 

period. 

• Intersection With 4'" Street (km 160 70) w1th f1ve acc1dents over the three-year study 

period. 

• Intersection wilh SH 91 (km 160.91) w1th four accidents over the three-year study period • 
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2.3.8 Segment 8. Along US 412 from east of Walnut Ridge (km 164) to west of Paragould 
(km 192) 

The accident rate for thiS segment is below the statewide average: however, the fatal accident rate 

is 113'1o above U1e statewide average. There IS no peak location of accidents in this section. 

2.3.9 Segment9. Along US 412 from west of Paragould (km 192) to east of Paragould (km 
208.5) 

S1nce AHTD is currently evaluating the Jeasibility of a bypass around Paragould, thiS segment has not 

been analyzed as part of this report. 

2.3.10 Segment 10. Along US 412 from east of Paragould (km 208.5} to the Missouri s tate line 
(km 217.3) 

The accident rate and the fatal accident rate for this segment is below the statewide average. ThorG 

is no peak location ol accidents in th1s segment. 

2.4 BRIDGE CONDITIONS 

Exhibits 2·9 and 2·1 0 show the sufficiency ratings of the bridges in U1e study corridor per data received 

trom AHTD. All bridges with a sufficiency rating between 80.0 and 50.0 inclusive ore eligible for 

rehabilitation wtlh Highway Bridge Replacement & Rehabilitation Program (HBRRP) funds. All bridges 

w1th a suff1c1ency rating less than 50.0 a rc eligible to usc HBRAP funds for replacement. Existing 

bridge widths have been evaluated using the design criteria defined in Table 3-3. Table 2·5 deS{)ribas 

the bridges ln the design comdor . 

2.4.1 Segment 1. Along US 62 f rom Norfork Lake (km 1 0) to east of Viola (km 40) 

This segment has two bridges and is immediately p receded by the bridge over Norfork Lake (Bridge 

05770). Both bridges 1n this segment (Bridge 01927 and Bridge 01831) have a sufficiency rollng of 

85.0 or higher, but do not meet design criteria of any of the four road types under consideration. The 

bridge over Norfork Lake has a sufficiency rat ing of over 85.0, but a width adequate tor a two-lane 

rural artorial road type only . 

Existing Conditions 

100.0 

90.0 ~ 

80.0 

70.0 
"' E 
~ 
a: 

60.0 

,.. 
0 50.0 e 
.~ 
.!:! 40.0 = :> 
rJ) 

30.0 

20.0 

10.0 

0.0 I 
0 

US 412 Planning Stu dy 
Norfork Lake to Missouri State Line 

Exhibit 2-9: EXISTING BRIDGE CONDITIONS 

+ • • + • • 
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• Segment 7 + 

. Segment 8 

• Sogment 9 

• Segment 10 

. ..• .. - Rchabililation line 

--Replacement Line 

2 3 4 5 6 7 ll 9 10 11 

Segment 

2.4.2 Segment 2. A long US 62 from east of Viola (km 40) to east of Salem (km 58) 

This segment has five bridges and one box culvert. Two of the bridges have a sufficiency rating of 

85.0 or higher. Three of the bridges have a sufficiency rating bcl\vccn 80.0 and 55.0: Town Creek 

(Bridge 02968}, South Fork Town Creek (Bridge A1532) and Wolf Creek (Bridge A1533}. The box 

culvert has a sufficiency rating between 55.0 and 50.0: an unnamed creek (Bridge M111 9). Two 

bridges have been declared functionally obsolete: Town Creek (Bridge 02968) and South Fork Town 

Creek (Bridge A 1532}. Four bridges in this segment do not meet design criteria of any of the four road 

typt<!s undP.r consideration. The bridge over Davenport Creek (Bridge 01832) has a width adequate 

for a two-lane rural arterial road type only . 
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2.4.3 Segment 3. Along US 62 from east o f Salem (km 58) to the intersection with US 63 (km 
80) and then along US 63 to east o f Ash Flat (km 85) 

This section has six bridges. One bridge has a sufficiency rating of 85.0 or higher. Another bridge 

has a sufficiency rating hetween 80.0 and 55.0 exclusive: Worthington Creek (Bridge X0871 ). Four 

bridges have a sulfictency rating between 55.0 and 50.0 inclusive: Miller Creek (Brtdge M1120), Lick 

Creek (Bridge Mt 121), Lick Creek {Bridge Mt 122) and Wild Horse Creek (Bridge Mt 123). 

2.4.4 Segment 4. Along US 63 from east of Ash Flat (km 85) to east of Hardy (km 1 00) 

This section has three bridges. One bridge has a sufficiency rating batween 85.0 and 80.0: Spring 

River (Bridge 02056). Two bridges have a sufficiency rating between 80.0 and 55.0: Forty Island 

Creek (Bridge A 1 135) and Flat Creek (Bridge A 1136). Ono bridge has been declared functionally 

obsolete: Flat Creek (Rridge A 1 1 36). 

2.4.5 Segment 5. Along US 63 from east of Hardy (km 100) to east of Imboden (krn 133) 

This section has eight bridges. One bridge has a sufficiency rating between 85.0 and 80.0: Humphrey 

Creek (Bridge 02555). Five bridges have a sufficiency rating between 80.0 and 55.0: Cabin Creek 

(Bndge A 1 137), Sugar Creek (Bridge A 1138). Martin Creek (Bridge 03406), Browns Creek (Bridge 

02554) and Spring River (Bridge 02540). Two bridges have a sufficiency rating of less than 50.0: an 

unnamed creek (Bridge M 1128) and Harding Creek (Bridge A0650). Four bridges have been declared 

functionally obsolete: Cabin Creek (Bridge At 137), Sugar Creek (Bridge A 1138), Spring River (Bridge 

02540) and Harding Creek (Bridge A06SO). 

2.4.6 Segment 6. Along US 63 from east of Imboden (km 133) to east of Portia (km 152.4) 
at the intersection of US 412 

This section has eight bridges. Four bridges have a sufficiency rating between 80.0 and 55.0: an 

unnamed creek (Bridge A0651 ), Chaplin Creek (Bridge A0652), an unnamed creek (13ridge X0888), 

and Stinnit Creek (Bridge A0655). Four bridges have a sufficiency rming of less than 50.0: Brushy 

Creek (Bndge A0653), Black River (Bridge 02 112), an unnamed slough (Bridge 02190), and Black 

Exist ing Conditions 

US 412 Planning Study 
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River Relief (Bridge 02189). Five of tile bridges eight bridges have olso been declared functionally 

obsolete: an unnamed creek (Bridge A0651). Chaplin Creek {Bridge A0652), Brushy Creek (Bridge 

A0653), Stinnit Creek (Bridge A0655) and an unnamed slough (Bridge 02190}. 

2.4.7 Segment 7. Along US 412 from east of Port ia (km 152.4) at the int ersection of US 63 
to east of Walnut Ridge (km 164) 

Four of the five bridges in tt1is section have a sufficiency rating of 85.0 or higller. One bridge has a 

sufficiency rating less than 50.0: White Oak Slough (Bridge 01888) . 

2.4.8 Segment 8. Along US 4121rcm east of Walnut Ridge {km 164) to west of Paragould 
(km 192) 

This section has twelve bridges. One bridge has a suff iciency rating of 85.0 or higher. Nine bridges 

have <t sufficiency rating between 80.0 and 55.0: Flat Board Road Slough (Bridge 01891 ). an 

tmnamed slough (Bridge M0620), Cache Relief (Bridge 01909), Lateral No 3 (Bridge 01913), Grassy 

Slough (Bridge 01914), Overcup Slough (Bridge 01974), Main Lateral Drain D1tch (Bridge 01 915), 

Caney Slough (Bridge 0 1916) and Sugar Creek (Bndge M0621). Two bridges have a sufficiency 

rating of less than 50.0: Kellow Canal (Bridge 01889) and an unnamed canal (Bridge 01890). Two 

brldgos have been declared functionalfy obsolete: an unnamed canal (Bridge 01890) and Sugar 

Crook (Bridge M0621 ). 

2.4.9 Segment 9. Along US 412 from wes1 of Paragould (km 192) to east of Paragould (km 
208.5) 

All three bridges in this sectton have a sufficiency rating between 80.0 and 55.0 inclusive: Eight Mile 

Creek (Bridge 06289), 2'"' Street and SLSW RR (Bridge 06087), and Eight Mile Crcok (Bridge 05266) . 
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Table 2-5: SUMMARY OF BRIDGES 
-

Propose 
Station Sir Width d 

Scoment (km) Feature Lenoth etc Width' 

0 6 .94 Norfork Lake 3460 44 40 

1 33.01 Shiuman Creek 44 34 40 

1 36,92 Biq Creek 104 34 40 

2 42.68 Davenport Creek 62 L4 40 

2 47.05 Pine Hill Creek 46 34 40 

2 51.99 TO\'m Creek 150 2~ 

" 40 

2 52.5 South Fork Town Creek 100 I 2€ 40 

2 57.1 WoHCreek 100 26 40 

2 57.5 Creek 37 0 40 

3 59.11 Milk::r Creek 33 0 40 

3 67.21 Lick Creek 32 0 40 

3 68.13 Lick Creek 21 0 ~0 

3 70.36 Wild Horse Creek 32 0 40 

3 81. 17 Hackney Creek 105 68 40 

3 83.51 Worthington Crook 35 0 40 

~ 96.03 Sorina River 1078 50 40 
~ 97.66 Fortv Island Crock 10/, 28 40 
4 98.96 Flat Cro:ek 82 26 40 
5 100.65 Cabin Creek 42 26 40 

5 102.95 Strcar Creek 82 26 40 

5 111 37 Humphrey Creek 58 38 110 

5 113.27 Martin Creek 227 26 40 

5 121.2 Brm•ms Creek GG 38 40 

5 124.11 Spring R1ver 528 26 40 

5 128.1 Creek 30 0 40 

(j 132.8 Hardmg Creek 71 26 40 

G 134.5 No Name Creek 31 26 40 

6 135.87 Chaplin Creek 5 1 26 40 

6 13fl.OG Brushy Creek 36 26 40 

6 139.3 Creek 22 0 4() 

6 141.25 Stinnit Creek 142 26 40 

6 146.6<: SH 25. Slack River 2608 26 ·~0 

(j 147.96 Slouch 194 26 40 

G 148.72 Black River ReliRI 290 26 40 

7 154.08 flunnina Water Cm~>k 105 40 40 

Existing Conditions 

Ouali-
Sufi l ying 
Rate Code" 

05..1 NO 

96.4 NO 

91 .1 NO 

96.2 NO 

91.1 NO 

66.6 FO 
59.5 FO 

697 NU 
53.8 NO 

fj3.8 NO 

5ft NO 

55 NO 

55 NO 

94.7 NO 

G7.2 NO 

80.7 NO 
57.6 NO 

58.2 FO 

58.2 FO 

59.9 FO 
832 NO 
707 NQ 

768 NQ 

59.6 FO 

47 NO 

48.1 FO 

60.8 FO 

60.0 FO 

46,1 FO 

69.7 NO 

58.5 FO 

29.8 SD 

44 .5 FO 

19.5 so 
94.7 NO 

Bridge 
Number 

05770 

01927 

01831 

0183?. 

01633 

02968 

A1532 

A1533 

M 1119 

M1 120 

M11 21 

M1122 

M 11 23 

06498 

X0871 

02056 

A1135 

A1136 

A1137 

A1138 

0'2.555 

0~06 

02554 

02540 

M112fl 

A0650 

A06~1 

A0652 

A0653 

X0!\88 

A0655 

02112 

02190 

02189 

05725 

Station Slr 
Seoment Ckml Feature Lenoth 

7 156.16 Swa11 Pond Dilc l1 75 

7 157.66 Coon Creek !)() 

7 159.75 Village Cree« 105 

7 163.19 WhitP- Oak Sl<:>u0!1 46 

8 165.25 Kellow Canill .:6 

fl 167.71 Canal .:s 
8 170.63 Flat Boar<:' Read Slouah 102 

8 172.3 Slough 26 

8 172.65 Cache R~cr 384 

8 174.81 Cache Ael,el /,7 

8 176.95 Latera l No 3 92 

8 179.96 Grassv Sloooh . 61 

8 181.2 Overcup Slouoh ()2 

a 181.68 Main Utlc rul Druln Ditch 71 

8 184.04 Caney SI01.1<:;11 71 

a 190.66 Sugar Creek 76 

9 201.41 Eioht Mile Creek 140 

9 203.94 2nd St. And SLSW AR 546 

9 205.18 ttgllt Mile Creek 132 

10 211.82 Johnson Creek 75 

10 2 12.72 Locust Creek Rellof 75 

10 213.03 Locust Creek 132 

10 213.58 Mod Slouoh 75 

10 215.25 BiQ SlOuch 462 

10 215.67 Gate Dllcll 26 

10 216.15 St. Francis River RAile! 450 

10 216.86 St. F ranc1s River 1941 

• For a two-lane rural arterial. 

Width 
C/C 

40 

40 

1,0 

27.2 

27.2 

27.2 

24 

0 

70 

27 

24.2 

27 

27 

24 

24 

23.7 

52 

50 

50 

43 

43 

"3 
4.1 

26 

0 

26 

26 

US 412 Planning Study 
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Propose Ouali-
d SuN fying Bridge 

Width* Rate Code*' Number 

40 94.7 NO 05726 
40 94.7 NO 05727 

40 99.9 NO 05728 

40 48. 1 NO 01888 

40 48.2 NO 01869 

~0 31 . 1 FO 01890 

40 60.8 SD 01891 

40 55.8 NO M0620 

40 0~.6 NQ 06565 
40 70.8 NO 01909 

40 58.7 NO 01913 

~0 !i!l.~ NO 01914 

40 59.3 NO 01974 

40 58.5 NO 01915 

40 fj7.7 NO 0191G 

40 5fi.4 FO M0621 

40 76.8 NQ 06289 

40 00 NO 06087 

40 76.4 NO 05266 

40 97.4 NO 05267 

40 97.4 NO 05301 

40 97.4 NQ 05268 

40 97.4 NO 052()9 

40 65.3 NO 01664 

40 G6.4 NO M0622 

40 62.8 FO 03037 

40 45.9 FO 0?.877 

" NO: Not Qualified; FO: Funcflona!ly O!>sOIClc: SD; Structurally Deficient. 

2.4.1 0 Segment 10. Along US 412 from east of Paragould (km 208.5) to the Missouri state line 
(km 217.3} 

Out of erght bridges in this sectton, four bndges have a sufficiency rating of 85.0 or higher. Three of 

l he bridges have a sufficiency rating between 80.0 and 55.0: Big Slough (Bridge 01664), Ga1c Ditch 

(Bridge M0622) and St. Francis River Relief {Bridge 03037). One bridge has a sufficiency rating of 
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less than 50.0: SL Francis River (Bridge 02877). Two bridges have been declared lunchonally 

obsolete: St. Franc1s R1ver Rehel (Bridge 03037) and St. Francis River (Bridge 02877) 

2.5 MUlTIMODAl TRANSPORTATION SYSTEM 

Transportation in the study area is not hmited to automobile and truck traffic. Railroads. airports. 

waterways and p1pohncs cx1st in this area. This diversity not only provides competition in the transport 

ol goods and people but also creates a network of systems thai complement one another in serv1ng 

the needs ol north Arkansas. Exhibil 2-11 shows the location of the transportatiOn systems In the 

study corridor area . 

2.5.1 Railroads 

Five railroad lines aftecl tM study corridor. St. Louis Southern Railro,~d operates a nortl,·south line 

with 15 trnlns r er day through Paragould. Union Pacific Railroad operates a north·soutl11ine wl lh 31 

trains per day lhrough Walnut Ridge. A second Union Pacific Railroad line handles 5 trains per day 

southeast-northwest from Newport to Norfork. Burlington Northern Railroad operates a north-sout11 

line through Walnut Ridge w1th no regular traffic. Another Burlington Northern Railroad line handles 

30 trains por day southeast-northwest from Hoxie to Hardy parallel to the study corridor. 

The railroad hnes discussed above connect to metropolitan areas such as MemphiS, Tennessee, Utile 

Rock, Arl.ansas: St. Louts, M1ssouri; and Springfield, Missouri. These railroad hnes transport industnal 

products, coal. agricultural products and even passengers to and from the study corridor. The 

railroad is a d1rect compeutor With the trucks that use the study corridor, however. the tra1ns aro very 

restncted 1n where they can load and unload. This restriction provides opportunlttes for trucks to work 

With the railroad to transport products between their origin/destination and the trains. 

Union Pacific Railroad is in tho construction phase oi a new intermodal yard in Ebony, Arkansas. This 

yard Will move the current operation in Memphis. Tennessee across the nver into Arkansas Tha 

inlermodal yard provides a locntlon for t11e transfer of freight from other transportntion systems to 

Existing Conditions 
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trains: truck trailers and barge crates loaded onto llat cars, lor example. The new yard will increase 

train traffte in the study corridor as well as add to the transport<~tion system serving the corridor . 

2.5.2 Airports 

Information provided by AHTD shows 30 airports 1n the study corridor. Two airports near the corridor 

offer commercial service: Jonesboro Mun1c1pal and Baxter County Reg1onal (Mountain Home). 

Fourteen airports in the area are designated as pubhc use- gcnoral aviation airports: Gaston's White 

River Resort (Lakeview). Calico Rockllzard County, Salem, Horseshoe Bend, John Miller Field 

(Melbourne), Cherokee Village (Ash Flat), N1ck Wilson Field (Pocahontas). Walnut Ridge Regional, 

Nolan (Jonesboro), Kirk Field (Paragould), Rector Municipal, Manila Municipal, Arkansas lntemation<:~l 

(Blytheville}, and Blytheville Municipal. Six airports in I he area are designated as private usc- general 

aviation airports: The Bluffs (Henderso11), White River (Melbourne), John Parker Strip (Jonesboro), 

Caldwell Field (Walcott). Quinn Field (Paragould) and Rond<l l Field (Gosnell). Eight heliports are 

located near the study corridor: Baxter County Regional Hospital (Mountain Home), Fulton County 

Hospital (Salem}, Horseshoe Bend Municipal Airport , Cherokee Village Airport (Ash Flat), Randolph 

County Medical Center (Pocahontas), lawrence Memorial (Walnut Ridge), Methodist Hospital of 

Jonesboro and Mississippi County Hospital (Blytheville). No military airfields are located in the s1udy 

corndor. 

The air travel in the area provides another lorm ol compeuuon to the highway system in the corridor. 

The air travel can atso complement the h1ghway system by establishing a means to Import and export 

products 1nto the region quickly and from anywhere in the world. The air irallic is limited to the air 

terminals and requires automobile traHic to transport people and goods to other locations. Heliport 

locations also provide emergency servtee to the corndor . 
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2.5.3 Waterways 

Six rivers are located rn or ncar the study corridor. Five of the these rivers are not navrgable by 

barges through the corndor. Whrte R'ver (including Nortor,.; Lake), Spring River. Black River. Cache 

R1ver and St Francis R1ver. These nvers are primarily used for recreational and water supply 

purposes and not he1ght transpon. The Mississippi River is the nearest navigable rwer to the area and 

serves as a complement to the transportation system in !he area . 

2.5.4 Pipelines 

The study comdor Is crossed by ten pipeline systems. These pipelines transport many products such 

as oil and natural gas to the study corridor. Most of the lines run perpendicular to the corridor and are 

no competition lo the highway system. As with the other transportation systems, the pipeline system 

is restricted in loca tions ol extracting the products and therefore provides opportunities for the highway 

systom to transport tho products to their final destination . 

Existing Conditions 

US 412 Planning Study 
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Chapter 3 

PROPOSED ALTERNATIVES 

3.1 GENERAL 

This chapter describes tho Proposed Alternatives develope<! in this study to serve the projected traffic 

volumes as potential lmprovemen1s to US 412. These altemalives will provide the Measures of 

Effectiveness (MOE's) for usc in the comparison process. The Proposed Alternatives are five different 

improvement strategtes for US 412. Each Proposed Alternative has a different typtcal cross section, 

serves a different trafllc volume, and has a different construction cost. The evaluation process in 

Chapter 9 will compare the benefits and costs of each alternative in order to select a recommended 

alternative . 

3.2 DEFINITION 

Five Proposed Allerna1ives will be used in this study. These include: 

Base Case ·The base case is the alternative against which all other alternatives will be 

compared The base case assumes that all Committed Improvements will be In place by 

design year 2017. This Proposed Alternative does not propose any additional capacity 

improvements a11d assumes a continued maintenance program. 

Improved Two-Lane Rural Arterial· This alternative consists of localized improvements to 

the existing two-lane/two-way section. Some of the localized improvemAnts include: 

providing full continuous shoulders on both sides, climbing lanes where necessary and 

bypasses around urban areas where necessary. Typically, it is recommended for design 

year AADTs of less than 7,000 vehicles . 

Multilane Undivided Rural Highway - This alternative proposes to widen the existing 

roadway to a four-lane undivided section with unlimited access. A left turning lane will be 

provided through urban areas as necessal)l. Typically, it is recommended for AADTs of less 

than 12,000 vehicles in the design year . 

Proposed A lternatives 

Four-Lane Dhtided Rural Highway -This alternative proposes to convert the existing two

lane/two-way roadway to a one-way roadway and build a parallel two-lane/one-way road 

divided by a grassed med ian. 'This roadway would have unlimi1cd access. Typically, it is 

recommended for design year AADTs between 7,000 and 20,000 vehicles. Due to geometric 

design requirements the existing roadway would have to be Improved at selecte<l locations . 

Four-Lane Freeway- 11 is proposed to build a median divided , full access controlled, full 

grade separated freeway to lnterslate Standards. Due to the proposed geometric criteria. 

it would be necessary to relocate the alignment for most of the project's tengttl. The existing 

roadway would be used for access at selected locations, Typically, it is recommended for 

design year AADTs of up to 40,000 vehicles. This Proposed Alternative assumes that a 

freeway of such characteristics will be In place by the design year 2017 from Tulsa, 

Oklahoma to Nashville, Tennessee as defined by ISTEA as Corridor 8 . 

3.3 TERRAIN 

Three different terrain conditions arc def1ned by the AASHTO based on the terrain's geometric 

characteristics: 

Level Terrain - is that condition where highway sight distances, as governed by both 

horizontal and vertical restrictions, are generally long or could be made to be so without 

construction difficul1y or major e~pensc. 

Rolling Terrain - is that condilion where U1e natural slopes consistently rise above and fall 

below the road or street grade and where oc~asionat steep slopes offer some restriction to 

normal horizontal and vertic<JI roadway alignment 
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Mountainous Terram - is that condition where longitudinal and transverse changes in the 

elevation of the ground with respect to the road or street arc abrupt <Jnd where benching and 

side hill excavation are frequently required to obtain acceptable horizontal and vertical 

alignment . 

All three terrain conditions exisl along the corridor: mountainous and rolling from Norfork Lake to 

Walnul Ridge and through Crowley's Ridge west of Paragould, and level from Walnut Ridge to 

Crowley's Ridge and from Paragould to the Mtssouri state line. 

3.4 DESIGN CRITERIA 

The design criteria was developed in accordance to AASHTO's 1994 "A Policy on Geometric Design 

of Highways and Streets." Table 3·1 shows the criteria for the fill slope rates which applies for all 

Proposed Alterna tives. 

Table 3-1: FILL SLOPE RATES 

Height ot Fill 
meters (It) Fill Slope Rate 

• 
0 · 1.~ (0 · 4.9) 1:6 

1.5 . 3.0 (4.9·9.6) 1:4 

3 0 . '1.5 (9.8·1 4.6) 1:4 

>1!5 (> 14.1'1) Subject to Stabrrty ReQUirC!l1COtS 

3.4.1 Two-Lane Rural Arteria l Cl imbing Lane 

Should be used when traveling speeds drop by 15 kmlh (9 .32 mph} with an inadaquate Level-of· 

Service (LOS) . 

Proposed Al ternatives 

3.4.2 Left Turn Lane 
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Table 3-2: LEFT TURN LANE 

l eft Tu rn lane 

Turning AOT. vpd 3<.'10 500 750 

Minimurn Slorage Le:1gth m {It) 30 {98.4) 50 (16-l.O) '!5 (246.1) 

Taper Length in m (11.) FJ.;t 100 (328.7) 

Rolllnf, as (276.9) 

Table 3·3 shows the different geometlic cnteria tor design and evaluation of the existing roadway for 

I he different tarrain types and proposed roadway sections. Exhibits 3·1 through 3·4 show the typical 

cross sections for the Proposed Alternatives: two-lane rural arterial. muttilane undivided rural highway, 

four-lane divided rural highway and lour-lane freeway, respectively. Exhibit 3·5 depicts a typical 

rail road overpass. 

3.4.3 Railroad Grade Separations 

A railroad grade separation should be built when a railroad crossing has more than 75.000. 100,000 

exposures for rural and urb&n areas, respectively. Exposures are the product of the AADT by the 

number of train crossings per day. 

3.4.4 Four-Lane Freeway Vertical Curve Length 

h IS a function ol the grade difference ol the approach tangents. and should be calculated according 

to Figures 111-40 a'ld 11 1-42 (Design controls for crest and sag vertical curves, on pages 286 and 290, 

respectively) of AASHTO's 1994 "A Polley on Geometric Design of Highways and Streets." 
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T a ble 3·3: GEOMETRIC DESIGN CRITERIA 

Two-Lane Rural Arterial Multilane Rural Undivided Highway Four·L:tnc Divided Rural Hiqhwav 

Level 

Oes•!J" Spc<.>d 00 kn~, , 

(5S mph) 

.,.,ax. s •. ,~~rc;I()Vtll 0~ R~IF. (t,, ) 10% 

l·llimmum RaditJs of Curve 27 ~ trl (90?'j 

I·Jiaxnr ur•• G;ade 40~ 

Mtl' rr-Jrn Stopt>'no Sooht O•~IHnce 160m {52b'J 

M n rr• 1r."' ;:t;:ssw~ S1r; ta1 Oa~1:1t'K.:C 610 m K=390 

(2001 '! • 

Lrt110 Wi,J:h 3 .G 111 (12') 

Me:i~•rr w.::t'l Nil\ 

Left Tu1n1rq Lan~ 'Wir~ll' 3om (12'1 

1n!lk.:\.: Shod'der V\l:d'l' NIA 

OctS1dP St·r;~;l(iw Wodtl• 2 4 111 i6} 

6ri<J\)O W cu'1 1?.0 m (40') 

Honzom;;l Glc<vance 9.0 m t30') 

Vutlc~l C o3aranc~ NiA 

(AH lrade) 

PavernP.r• Cress S ooe 2'1. 

H.1.:1mao O"erpa% VG/1tr:a1 Clearance NIA 

'!3as~'' ' r·n Gy& r.o3igh1 o• 1 ,l\70 mrn and r.>lw..:1 heig"r! ot 1 .3()0 m~l. 
'l~m't>w Suriaced MGdlan • DCim:ssed Medial! 
N/A - Not Applic?.b 'f! 

Proposed Alternatives 
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K = Algebraic DiUcrcnce 1n Gmdes 
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~ .. 71. 2% ?.% 
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US 412 Planning Study 
Norfork Lake to Missouri Stale Line 

Four-Lane Freeway 

Level Ro ll ln_g Mountainous 

120 k;n. h 110 kmlll 90 1\!IV!r 
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:.nt 4% (;<• .o 
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:!.6 m (1 ('J 3 6 " ' [12') 3.6 rnl1 :.!') 
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,'o.J!I\ NiA N/A 
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12.0 m x :> 12.0 rn x 2 120m ~ 2 

(40 X 2\ (40' X ?,L (40 )( 2\ 
9.0 rn {30') 9 ,0 n1 (30') 9.0 m (30') 

5.0 m (1 el.4') 5.0 '" (1 ti.4') :i.O '" ( 16.4 ') 

~0 2'!;. 2"~ 

7.0 m 123'1 7.0 '" 12~') 7.0 Ill (<!3') 
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3.4.5 Existing Condit ions vs. Design Criteria 

Tables 3-4 through 3-6 summarize the comp;:~risons between the existing conditions and design 

cri teria of the Proposed Altern<Jtives as defined in Table 3-3. These comparisons will be Instrumental 

• in determining the extent of the existing roadway that can be salvaged when any of tho Proposed 

Alternatives Is implemented. Thesa values wil l be considered In developing the cost estimates in 

• 
• • 
• • • • • • 
• • • • • 
• • 

Chapter 7. 

Table 3-4: EXISTING GEOMETRIC CONDITIONS- MULTILANE RURAL UNDIVIDED HIGHWAY 

Length Percent Lengt h Pen:ent Substandard Maximum Percent Substandard 
Segment (km) Horizontal Curves Horizontal Curves Grade Grade 

1 Ji;i 40% 1 4~ .. ~ 7.0% 0 .3'% 

2 IR 40~~ 1 <:;'c Nil\ N!A 
3 27 19~~ l o' 'o N!l\ N/A ·-·- -----4 15 32~~ 9~·~ N/A N!A 
!\ 33 33% 2~·~ 6.0% 0.9~·~ 

G 19.4 25t% 0~~ N/A N!A 
7 11 .6 B~'o 2'% N/A N!A 
R 28 8~'o 0% 7.1 ~~ 3.2% 

9 1!3.5 N/A NJA N/A N/A 
10 8 .8 4o;;·o 0% N/A N/A 

Nil\. Nm ;tvaalab'e 

Table 3-5: EXISTING GEOMETRIC CONDITIONS- FOUR-LANE DIVIDED RURAL HIGHWAY 

Length Percent Length Percent Substandard Maximum Percent Substandard 
Segment (km) Horizontal Curves Horizontal Curves Grade Grade 

1 30 40% 23% 7.0% 0.3~/~ 

2 18 40% 8~:¢ N/A N/A 

3 27 19% 3~:~ N/A N/A 

4 15 32% 12% N/A N/A 
(j 33 33%~ G~~ 6.0~~ 0.9~~ 

6 19.4 25% O'Yv N/A NIA 
7 11.6 ~~ 6% N/A NIA 

6 28 ~~ 0.4% 7.1% 3.2'l'< 
(l 16.5 N/A NfA N/A NrA 
10 8.8 4"' ... O"k N/A N!A 

Nil\' N()\ JIVI!ll~tJie 

Proposed Alternatives 

US 412 Planning Study 
Norlork Lake to Missouri State Unc 

Table 3-6: EXISTING GEOMETRIC CONDITIONS - FOUR-LANE FREEWAY 

Length Percent Length Percent Substandard Maximum Percent Substandard 
SeQment (kml Horizontal Curves Horizontal Curves Grade _. Grade 

1 30 40~. 28% 7.0% 0.3~·~ 

2 18 40% 18% N/A N/A 
a 27 19% 9~~ NIA N!A 
4 15 32°'<> 1 8~'~ N/A N/A ,_ 

5 33 33°~ s•t. , o 6.0% 0 .9% 

6 19.4 25~0 lo.• ... N/A N/A 

7 11.6 8~ .. B~c N/A N/A 

8 28 sr-~ JOk 7. 1 ~~ 3.2% 

9 16.b N!A NIA N/A NJA 
10 8.8 4~~~ 3% N/A N!A 

N/A- No1 ava~;;ble 

3.5 PAVEMENT SECTIONS 

This information is intended for preliminary uso in preparation of estimates related to the US 41 2 

Corridor Planning Study. Final pavement design should be deferred until the required geotechnical 

studies have been completed. 

The projected traffic data consists of projected 20-year (Year 2017) traffic, for all of the Proposed 

Altcma1ives. The traffic data Includes average d<Jily traffic, in vehicles per day (vpd), and percent 

trucks. 

Specific design 18-kip equivalent single axle load (E-18) values wore not available. E-18 values for 

use in preliminary design were determined utilizing AASHTO equivalency factors and a model truck 

traffic stream developed by the Asphalt Institute for rural interstate traffic. A directional split of 0.5 and 

a design lane factor of 0.8 were used. In accordance with AHTO criteria, to develop the traftic values 

for the 20-year des1gn period. Traffic distribution and design E·18 values lor all the cases are 

presented in Table 3-7 • 

3-9 



• • • • • • • • 

E1:il Lockwood, Andrews & Newnam, Inc. 

Two generalized subgrade conditions were assumed. coinciding with the two major physiographic 

regions traversed by the alignment: the Ozarks Highland Region, west of Black Rock and the 

Mississippi Embayment, east of Black Rock. A representative subgrade Resilient Modulus (Mr.} value 

was chosen tor each of the regions. and this value was used in conjunction with a Loss of Suppor1 

(LS) value of two to develop a design modulus of subgrade reaction (k) value for preliminary pavement 

designs. Segment 6 traverses both the Ozark Highland and Mississippi Embayment regions and 

sections were determined for each regional case . 

Section thicknesses were determined in inches based on AASHTO's 1986 ''Guide tor Design of 

Pavement Structures." A conversion to metric units was then made and rounded-up to the nearest 

• 10 mm. The preliminary pavement thickness (inches in parentheses) is presented in Table 3-7. 

• 
• • • • • • • 
• • • 
• 

These pavement thicknesses were utilized in developing the construction cost es1imates presented 

in Chapter7. 

Table 3-7: PRELIMINARY PAVEMENT THICKNESS 

Improved Multi-Lane Four-Lane 
Two-Lane Rural Divided Rural F.our-Lane 

Base Case Rural Arterial Hiqhwav Highway : · Freeway 

Seome:1t 1 240 {932) 240 (9.46) 250 (9.79) 260 (9.9(;) 260(10.11) 

Seprnelll 2 260 (!J.99) 260 (10.10) 270 (1 0.36) 270 (1 0.49) 270 (10 61) 

Se>)rncnt 3 270 (10.64) 250 {10.71) - 280 (1 0.90) 280 (11.00) 290 {11.09) 

Scoment 4 290 (11 ,27) 290 (11 33) 300(11.51) 300 (11.60) 300 (11.69) 

Segment 5 300 ( 11 .54) 300 (11 63) 310 (1 1.84) 310 (1 1.96) 310 (12.07) 

Senment 6;; 310 (1205) 310 (12 12) 320 (12.291 320 (12.39) 320 (12.47) 

Segment 61:: 310 ( 12.12) 310 (12.19) 3?.0 (12.:14\ 320 (12.441 3?.0 (12.54) 

Segment 7 200 (11.21) 290 (11.33) 300 (11.64} 310(11.84\ 310(11.94) 

Seqment 8 280 ( t 0.95) 290(11.10) :lOO (1 1 .46) 300 (1 1.64) 310(1186) 

SerJmcnt 10 320 { 12.39) 3?.0 (12.461 330 (12 61) 330 (1275) 330 {12.841 

Proposed Alternatives 

3.6 BYPASSES 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

The following potential bypasses are suggested for further study and analysis based on a qualitative 

review of the traffic volumes projected in Chapter 6, site visits, public involvement and on the existing 

constrained ROW along populated areas within the study corridor: 

1) Sal ern 

2) Viola 

3) Ash Flat 

4) Hardy 

5) Imboden 

6) Black Rock/Portia 

7) Portia. 

A bypass around Hoxie-Walnut Ridge is currently under construction and is considered as a 

committed improvement to be in place by the design year 2017. A separate study concurrent to this 

one is being conducted by the AHTD for the location and feasibility of a bypass at Paragould. The 

preliminary resuiCs from that study are being coordinated with the US 412 Corridor Planning Study. 

These routes are conceptual in nature and do not depict calculated alignments. Furthennorc, detailed 

route and schematic studies will be required in order to determine their feasibility and to select their 

ideal location. However, for purposes of performing the analysis of alternatives, general alignments 

have been selected to be used as a basis for the overall corridor cost estimate. The potential impacts 

and benefits of each proposed alternative can then be assessed. The potential locations of these 

bypasses can be seen in Appendix A, Corridor Layouts. The installation of traffic signals has been 

assumed as part of the Proposed Alternatives. It is recommended that warrant studies be pertormed 

as outlined in the Manual on Uniform Traffic Control Devices (MUTCD) to confim1 applicability of these 

signal installations . 

3-10 
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The Hardy bypAss was a special concern to the public. The attendants to tho public meeting 

expressed a concern of removing tourist traffic from the existing alignment since this would have a 

negative unP'ICI on their Incomes. Meanwhile, a desire to remove trucks from the existing alignment 

was el<pressed due to safety an d. again , economic impacts by discouraging tounsts to stop In town. 

The proposed bypass, as illustrated 1n Appendix A, is located to the north side of town, south of 

Rainbow Lake connecting with US 63 at the north side of town. This alignment partially follows a 

previous AHTD recommendation in the ·us 63 Corridor Study. • Proposed improvements include 

lnstallallon of two tully-actuated traffic signals at the junctions of the proposed bypass with tho ex.isting 

alignments. A flashing signal is proposed on US 63 north of the bypass junction. Tho new alignment 

would be designated as US 63 and would handle the north-south truck movements outside the Hardy 

urbanized area. The east-west traffic (mostly tourist based) would remain on the existing alignment 

tt1 rough town. In addition. due to safety reasons a fully-uctuated signal is proposed at the existing 

US 63/US 62 junction east ot the Spring River. These signal installations require lurther study to 

ensure that all applicable MUTCD warrants are satisfied. 

3.7 INTERIM IMPROVEMENTS 

In recognition of the fact that I he funds required to incorporate proposed improvements In their entirety 

wHI be substantial, a program of interim improvements has been developed. " lntenm Improvements• 

are defined in this study to Include those capacity (LOS E or F) or safety improvements that arc 

needed under existing (Year i 994) conditions, including replacement of structurally obsolete bridges. 

The improvements are pnoritized as "High, • "Medium• or "Low• priority . 

The following interim improvements are suggested based on the traftic volumes, existing level of 

service as calculated 1n Chapter 6, Site visits, public involvement, constraine<l existing ROW along 

populated areas with1n the study corridor and on the existing accident rates as defined in Chapter 2 

of this report. All proposed signal installations should be confirmed through appropriAte MUTCD 

warranl :.lutl i~::o. 

Proposed Alternatives 
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High Priority: 

A) Widen to four lanes undivided from Black Rock to Hardy by connecting the existing truck 

climbing lanes. 

B) Install a fully-actuated traffic stgnal in Hardy althe intersection of US 62 with US 63 . 

G) Install a semi-actuated traffic signal in Viola at the Intersection of US 62 wilh SH 223 . 

D) Construct a four-lane divided panial access control bypass around Hardy. 

E} Construct a four-lane d1vkled partial access bypass around Black Rock-Portia or realign 

road and reconstruct approaches and reconstruct the "SH 25, Black River," and the 

·'Black River Relief" bridges. (Bridge numbers 02112 and 02189, respectively) . 

Medium Priority: 

A) Widen to four lanes undivided section from west o t Paragould to SH 168. 

B) Construct a four-lane divided partial access control bypass around Imboden, or/and 

install a semi-actuated traffic light In Imboden at the intersection of US 63 with US 62 . 

C) Construct a iefl turn bay and lnstali a fully·actuated traft1c light in Cherokee Village at the 

intersection of US 63 with SH 175 Spur. 

Low Priority: 

A) Widen lanes and shoulders to 3.6 m ( 121 and 2.4 m (8') respectively, from Salem to 

Viola. 

8 } Rehabilit<ue the •Flat Board Road Slough" bridge (Bridge 01891 ), which is located near 

the Lawrcncc!Grocnc county hne. 

C) Install semi-actuated traffic lights at the following locations: 

• In Gepp, at the intersection of US 62 with SH 87. 

• In Glencoe, at the intersection of US 62 with SH 289 southbound. 

• West of Ash Flat, at the in tersectio11 of US 62 with SH 289 northbound. 

• East of Hardy, at tho Intersection of US 63 wi th SH 175 northboun(f. 

• In Ravenden, at the Intersection of US 63 with SH 90 northbound . 
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3.8 CONNECTION AT THE MISSOURI STATE LINE 

Currently US 412 exists as a two-lane/two-way facility in most parts of the study corridor 111 the State 

of M1ssoun. However, the M1ssouri Department of Transportation (MoDOT) is mov111g forward with 

plans to 1mprove US 412 from Kennett to Hayti. Missouri. The preferred alternahve for US 4 t 2 is a 

four-lane divided expressway v11th at-grade intersections excspt at intersect1ons w1th 1-55 at the Hayt1 

end of the project and at US 412 south/Missouri state highway (MO) 25 north near lhe Kennett end 

of the project Mostly, the projecl involves add1ng two lanes north of the existing roadway ltl Pemiscot 

County and adding two lanes south of the existing roadway in Dunklin County. However, lor 

approximately 5.5 m1les. the exisl ing roadway would be left in p lace as an outer road and four lanes 

would be constructed to the north of the extsting roadvvay. A!so, as part of the preferred alternative, 

MO 25 and US 4 12 would be moved to the east of Kennett The draft environmental assessment was 

submitted to FHWA on Apl'il 8, 1997. The final environmental assessment Is scheduled to be 

submitted by tho end ol 1997. The first construction project is tentatively scheduled to be let by 1110 

year 1999 or 2000 . 

The section of US 41 2 from south of Kennett to the Arkansas state line has not been studied at lhts 

time, and no spec1hc plans exist for its immediate improvement. Any such Improvements will be o 

funct1on of improvements being plonned as considered in Arkansas. MoDOT is currently the lead 

agency 1n a study to Improve the St. Francis River Bridge, which is located over the St Francis River 

at the A rkansas-Missouri s1ato line and is the eastern tem1inus of this sludy . 

Proposed Alternatives 

US 412 Planning Study 
Norlork Lake to Missouri State Line 
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Chapter 4 

AFFECTED ENVIRONMENT 

This chapter describes the existing environmental conditions and the impact of the Proposed 

Altematives on it. The Impacts of the Proposed Alternatives provide a basis for compmison between 

the different alternatives and for the feasibility evaluation of these alternatives . 

4.1 LAND USE 

4.1.1 Agricultural Land 

Any land area that is cultivated or has been cleared for pasture is considered agricultural land. 

the Spring River. Tile majority of the area along the highway route in Sharp County is mainly used 

as woodland, consisting of tow-grade hardwoods and cedars and as habitat for wildlife. Areas within 

Fulton County that have moderately steep sloping soils primarily consist of low-grade upland 

hardwood timber. The only portion of Baxter County that is of concern is the eastern portion. This 

portion consists of low-grade hardwoods and cedar. The central portion of Greene County is primarily 

wooded. The only wooded areas that occur in the western portion of the county are areas along 

stream channels and bayous. The exact area of forest land along the corridor aHccted by the 

alternatives needs to be determined in the next phase of the project. 

• Pasture adapted plant species include Bermuda grass, lovegrass, fescue and lespedcz.a. The 

• • 
• • • • • 
• • • • • • 

western and eastern portions of Greene County are primarily used lor agriculture. The primary crops 

in the eastern portion are rice, soybean, coilon. CCirn, small grain and grair1 sorghum. The crops of 

choice grown in iho western portion of the county include <;;olton, soybean and small grain. In the 

eastern part of Lawrence County most of the acreage is cultivated. Crops that are grown include rice, 

soybeans and grain sorghum. Some farmsteads and dwellings are located within this area wh1le most 

farmsteads and dwellings are located in lhe central portion of the county. In the west-central portion, 

areas along the Black River and the extreme northwest portion ot the county have been cleared and 

are primarily used as pasture lands. Some sections of land located 1n Sharp County are utilized fo1 

pasture usc. Areas located within Fulton County that have gently sloping soils have, for the most part, 

been cleared for pasture. The extent and quantity of agricultural land affected by the alternatives has 

to be assessed in the next phase of tile project. 

4 .1.2 Forest Land 

Forested areas primarily consist of low-grade hardwood and cedar. The variety of tree species found 

in the forested areas includes southern red oak, eastern red cedar, short leaf pine, loblolly pine and 

black walnut. In the northwest portion of L;:~wrance County most of the area is wooded. Some 

pastures and a few farmsteads are along narrow creek bottom lands and adJacent foot slopes or on 

gently sloping or moderately sloping ridges. Within Sharp County, wooded areas are located along 

Affected Environment 

4.1.3 Residential Land 

Residential land along tho corridor is primarily Joc31Cd in small community clusters. There ara n lew 

scattered residential properties along the corridor. The exact extent of tho properties and acqtJisition 

for additional ROW should be further investigated In future phases of the project. 

4.1.4 Commercial Land 

The commercial lands are Wlthln smalf communities and towns and arc mostly owned by local 

businesses. No major Industrial establishments were found along the corridor which would require 

relocation . 

4 .1.5 Water Areas 

The major water.vays along the corridor are listed ootow (from west to east): 

Shipman Creek Sugar Creek Clear Creek 
Davonport Creek Humphrey Creek Brushy Creek 
M1ller Creek Martin Creel< Stennltt Creek 
Lick Creek Browns Creek Black River 
Wild Horse Creek Spring River Cache River 
Spring River Harding Creek Old Sugar Creek 
Flat Creek Wayland Creek St. Francis River 
Cabrn Creek Lawson Creek 
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4.1.6 Wetlands 

The alternatives studied are located in the current US 412 corridor from the east side of Norfork Lake 

to the Missouri slate line. From lhc north-central part of the slate to the northeast comer, the corridor 

passes through parts of Baxter, Fulton. Sharp, Lawrence and Greene Counties. 

The Intent of the Preliminary Wetland Assessment (PWA) is to make preliminary determinations and 

linear distance estimates of probable wetland areas along the referenced route, and to characterize 

those areas based on probable soil and hydrological artribuics of the locale in Which they may occur 

The PWA is being undertaken using limited resources: site base (route) maps, U.S. Department of 

Agriculture (USDA), Natural Resource Conservation Service (NAGS), county soil surveys and aerial 

photos supplied by AHTD. This process will reveal probable wetland areas but cannot be counted on 

to reveal all wetland areas which may exist along the corridor. Likewise, linear distance estimates are 

just that. estimates. Field verification of all suspected wetland areas and official delineations using 

the 1987 Corps of Engineers (COE) Wetland Delineation Manual should be conduc1ed prior to ony 

construction work. Also, besides COE jurisdictional wetlands compliance requirements under the 

Clean Water Act (CWA). the possibility exists that "farmed wetlands" and/or "prior converted wetlands" 

may be present along the highway corridor. Such wetlands arc primarily under the authority of the 

USDA/NRCS. under compliance reqwements of the Food Security Act (FSA) of 1975. Differentiation 

between those wott;:md types (based on regulatory jurisdiction or vegetation) cannot be positively 

accomplished using only the resources available for this PWA. Wetlands can also generally be 

considered to fall into one of four basic types based on vegetation: (1) farmed wetlands, (2) 

herbaceous wetlands, (3) scrvb-shrul> wetlands and (4) forested wetlands. For purposes of this PWA, 

a most likely wetland type will be proposed lor each probable wetland area encountered, wtth full 

realization that ground-proofing will be required at a later date . 

Working Definitions 

Tile following working definitions will be util ized throughout this report as necessary: 

Affected Environment 
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Wetlands: Areas that are inundated or saturated by swface or groundwater ior a frequency and 

duration sufficient to support, and that under normal circumstances do support, a prevalence of 

vegetation typically adapted for life in saturated soli conditions. We11ands generally include swamps, 

marshes, bogs and similar areas . 

Farmed Wetlands: Wetlands occurring on lands intensively used for the production of food fiber to 

the extent that the natural vegetation has been removed and therefore does not provide reliable 

indicators of wetland vegetation. Areas which meet this definition may include intensively used and 

managed cropland, hayland, pasture land, orchards. vineyards and areas that support wetland crops 

such as rice. Converted to cropland prior to December 23, 1985, formed wetlands are mainly located 

along the drainage ways on agricultural lands that11ave not been effectively drained. large tracts of 

this wetland type occur around rivers in the delta physiographic region. Small farmed wetlands can 

occur on undulating soils where they have been created from the pending of local runoff. The NRCS 

is responsible for identification of these wetlands . 

Prior Converted Wetlands: Wetlands converted to cropland prior to December 23. 1985. but have 

been out of production for five years and either wetland hydrology or ve~etation has been altered . 

The NRCS is responsible for identification of these wetlands. 

Herbaceous Wetlands: Generally a temporary vegetation type indicative of highly disturbed areas 

such as abandoned agricuhuralland (prior converted) or perhaps modified h)•drology due to beaver 

activities. These wetlands vary in age from recently abandoned, totally herbaceous with sedges, 

rushes and the like, to herbaceous with an abundance of woody vegetation such as buttonbush 

(Cephalanthus occidentalis) and black willow (Salix nigra). NRCS or COE may be responsible for 

determination, dependent upon other factors such as ptior use and wetland age. 

Scrub-Shrub Wetlands: Successional a rea in transi tion from herbaceous wetlands to wooded 

wetlands or perhaps persisting under frequent diSIUIUance. Buttonbusll and black willow are usually 
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dominant These wetlands typically occur on land that was cleared years ago for agricult ur<:~ l use, but 

was too wet in reality, so was abandoned, They vary in age and diversity and may be mixed with 

herbaceous wetlands. These wetlands, mostly under COE jurisdiction , are typically domrnated by 

buttonbush and black willow . 

Wooded (Forested) Wetlands: Wetlands which el\hibit lorest commumties. Several types of wooded 

wetlands exist. Types likely to be encountered during this project are: Bald Cypress- Water Tupelo, 

Overcup Oak- Water Hickory, Red Maple, Willow Oak- Nuttall Oak. Mosie Oak- Hickory and Mixed 

Hardwoods~ These wetlands, which are under COE jurisdiction, arc most likely si1uated in association 

with the larger dra1nages or 1n isolated woode-d areas that were never cleared . 

Physiographic Regions 

Ozark Highlands: The corridor will pass through the Ozark highland physiographic region from the 

start1ng point near Henderson (Baxter County) eastward through Fulton and Sharp Counties to Black 

Rock in Lawrence County. This region is characterized by gently sloping to rolling uplands in the 

western and central parts of the corridor (Salem Plateau) to deep hollows and high ridges in Sharp 

and western Lawrence Counties. So1ls are primarily residuum of sedimentary rock consisting of 

limestone, chert, siltstone, sandstone and alluvium. Rivers, creeks and intermittent drainage ways 

generally have steep to fairly steep sides, with narrow floodplains. Wetlands are rare in this region, 

primarily herbaceous and associated with lloo<lpt<~ins. though some perched wetlands may exist 

Delta: Starting at the Black River crossing at Black Rock and eastward all the way to Crowley Ridge 

at the SH 141 intersection near Walcott (Lawrence and Greene Counties) and from the east side of 

the ridge at Paragould to the Arkansas/Missouri state line, the corridor will be passing through the 

northwestern portion of the delta physiographic region. TI1e undulating to level topography of this 

broad alluvial flat. or loessat plain, consisting primarily of soils lo!TTlcd in alluvial and eolian sediments 

on floodplains covered with a silt-laden layer of windblown sediments, has caused wetlands to be 

Aftcctcd Environment 
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prevalent In this area. At the SH 141 intersection near Walcott the loessal JJiain of the della region is 

interrupted by Crowley Ridge, a distinct and separate pt1ysiographic region. East of Crowley Ridge 

at Paragould, the ioessal plain resumes, similar in nature to the western loessal plains. Bottomlands 

bound the loessal plains on both the west (Black River bottoms) and the east (St. Francis River 

bot1oms) . 

Significant streams, rivers and waterbodies encountered along the corridor in this region arc the Black 

Rivor, Portia Bay, Cache River, Big Slough Ditch and the St. Francis River. Any or all of these areas 

may contain high-quality herbaceous, scrub-shrub or wooded wetlands. 

Crowley Ridge: Crowley Ridge extends in a southwest-northeast direction across the central part 

of Greene County. It rises abruptly from the plains and its boundaries are distinct. The corridor 

crosses the ridge between tho SH 141 intersection near Walcot1 and Paragould, where it is 

npproximateiy 14.5 km (9 miles) wide. The ridge proper is well-drained to moderately wel l-drained, 

w1th much of the area being wooded and highly eroded. Streams within the ridge are fast-flowing. 

Thus, the soils on the1r floodplains consist ot mixed silty and sandy material which range from 

somewhat poorly-drained to moderately well-drained. Any wetlands which may occur would moS1 

likely be limited to herbaceous or scrub-shrub type of small area in association with stream floodplains. 

Preliminary Wetlands Assessment 

Baxter County: Soils of the Arl<ana-Moko and Doniphan complexes dominate the US 41 2 corridor 

in this county. These soils are not hydric nor are they known to bear inclusions of hydric soils. There 

are no permanent stream crossings along the route. No wetlands are likely to be found along tile 

route in Baxter County. 
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Fulton County: One small (<0.16 km (0.1 mile) lenglh] area of Slurkie silt loam, frequen tly flooded, 

in the Shipman Creek bottoms, 1.6 km (i mile) west of Viola. Hydric Inclusions ara possible, but the 

area should not present a problem . 

Somewhat broader area of Sturkie silt loam along Town Branch in Salem. approximately 0.8 km {0.5 

mile) in lenglh. Part of this area, along t11e southern boundary of the corridor, appears to be wooded. 

This should be considered a possible problem area requiring a site visit. 

The corridor crosses several infermmcnt stream beds which are comprised of soils from the Secesh 

and Elsah group. These areas are characterized by frequent flooding; they are generally quite narrow. 

appear to be in pasture and should not present a wetland problem. However, they should be checked 

by a wetlands expert . 

Sharp County: Several intermittent stream beds will be crossed, exhibiting soils from the Razort loam 

and Sturkie silt loam groups. These crossings should not present a problem but should be checked 

out. 

The Spring River cross1ng [an approximate distance of 0.32 km (0.2 mile)] at Hardy needs to be 

Investigated. Section 10 and Section 404 permits may be required . 

Lawrence County: Along the corridor. there are several intermittent creek beds and first order named 

creek beds that are lrequently flooded, containing Captina silt loam or Hontas soits. These areas 

should not present a problem but need to be checked out. 

The Spring River f loodplain crossing at the Lawrence/Randolph county line consists of Healing silt 

loam, frequently flooded. This area [an approximate distance of 0.4 km (0.25 mile)] should be 

lrwe~liyal~ fusther i:lS it appaars to be in pasture (possibly farmed wetlands) and likely wsll not present 

a problem . 

Affected Environment 
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Adjacent to the Spring River and 1.6 km (1 mile) east of the Spring River crossing lies another area 

of Healing silt loam. This area (an approximate distance of 0.8 km (0.5 mile) ] appears to be partially 

wooded and should be investigated further. 

Jus1 east of Imboden, at the conlluence of Wayland {Choplln) Creek and the Spring River, lies another 

area I an approximate distance of 1 2 km (0.75 mile)] of Healing silt loam which needs to be checked 

out. 

From Black Rock to the Cache River (county line). the entire corridor posses through fam1land . 

primarily rico, cotton and soybeans. with the major exceptions of the Black & Cache River Bottoms 

and the Portia Bay area. These exception areas are likely to include high-quality wooded, he!baceous 

or scrub-shrub wetlands which may require Section 404 and 4i0 permits, includ1ng official wetlands 

delineations. Total corridor distance requiring further investigation In these areas is estimated at 

approximately 2 km (1 .25 miles). 

Greene County: From the Cache River to the SH 14 ~ intersection noar Walcott. on the west em edge 

of Crowley Ridge, and from the eastern side of !he ridge <~t Paragould to the ArKansas/Missouri state 

line, tho corndor again passes primarily through croplands much like those encountered in eastern 

Lawrence County. The major exceptions along this portion of the corridor are the Cache River 

bottoms in the west [an approximate distance of 0.64 km (0.4 mile )I and the area ·from Big Slough 

Ditch to and including the St. Francis River bottoms in the east fan approximate distance of 3.2 km 

(2.0 miles)]. Like other major waterbodies encountered in eastern Lawrance County, these areas are 

very likely to include high-quality wooded, scrub-shrub or herbaceous wetlands which may require 

Section 404 and 410 permits, including oH1cial wetlands delineations. In tho Crowley Ridge portion 

of the county there are several intcm1ittent creek beds and first order named creek beds consisting 

of so11s which may bear hydric soil inclusions. Of particular interest are Sugar and Eight-Mile Creeks, 

on either side of the ridge. Those areas are by no means prime areas for wetlands to occur but should 
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nonetheless be checked out [total distance approximately 1.6 krn (1 .0 m1le)]. Also, several drainaye 

ditches which should be Investigated are crossed by the corridor . 

Summary 

Th1s section lists by county the estimated linear distance along rhe US 41 2 corridor which may requ1re 

tu11her investigation, COE Permits or wetland delineations {refer to Table 4-1 ). Also noted were other 

corndor features which may reqwre furlher Investigation, but were not of significant linear distance 

a\ong tre corridor to assign an approx1matc distance. Field verification will be necessary In all 

instances. All potential wetland areas h ave been mapped and included in Appendix A . 

Table 4-1: WETLAND AREAS 

Estimated 
Weiland Linear Llkety Wetland Other Areas to 

County Distance Types Investigate 

!laxtcr 0 NA Nor;c 

C'~ 1 ~;1, 1 km (0 <> nulc) Herbacco-Js lnterm1\tcnt ~ueamo; 
soruiJ.Sh"Ub 

wo:>ded 

S' lfllp 0.3 km (0.2 mile) Herl1?.ceous Intermittent streams 
wooc'ed 

Lawrerce 14.4 Km (2.7~ lrl ·l.!~) Herbaceous l ~terrmtlent and 
1 scr,Jb-si>Nb pe-at""" 1 s1 reaf'll.S 

\'ll)l){lc-<) 

Crcc·te 5 .4 km (3 4 null!$) Herbaceous Orou•a-;:c dftches 
scrut·shrub 

'."/COC1Ad 

Tables 4·2 and 4·3 show the associated cosls with delineation/mitigat ion of the wetlands for all 

allerrat ives . 
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Exhibits 4-1 <Jnd 4-2 show the potential wetland area in the vicinity of the Black and Cache Rivors . 

respectively . 

Exhibit 4-1 : TYPICAL WETLANDS AT BLACK RIVER (NORTH VIEW) 

Exhibit 4-2: TYPICAL WETLANDS AT CACH E RIVER (NORTHEAST VIEW) 
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.. 
Log 

Kilometers Estimated 
(km) Wetland 

Linear 
Distance 

:. County From To (meters) 

Baxter 0 0 0 

Ful:on 33.15 33.3 1 160.00 

Fulton 52.15 52.95 · 800.00 

Sharp 95.6 95.92 320 .00 

Lawrence 122.4 123.2 800.00 

Lawrence 124 124.4 400.00 

Lawrence 132 133.2 1,200.00 

Lawrence 171 173 2,000.00 

Greene 173 173.64 640.00 

Greene 191.7 192.5 800.00 

Greeno 201 201.8 800 .00 

Greene 213 216.2 3,200.00 

TOTAL COST: 

• Note: Assumed $800.00 per acre is worsl case scenario . 

Affected Environment 

Table 4-2: WETLAND DELINEATION COST' 

.. ... 

Mul.~i-Lane Rural 
B~se Case Two-Lane Rural Arterial Highway 

.. 
Add,. ROW Add. ROW Add. ROW 
(meters} Cost (meters) Cost (meters) Cost 

0 so.oo 0 $0.00 0 $0.00 

0 $0.00 6 .8 $220.00 18.0 $570.00 

0 $0.00 6 .8 $1 ,080.00 18.0 $2,850.00 

0 $0.00 3.8 $240.00 15.0 $950 .00 

0 $0 .00 8.8 $ 1,390.00 20.0 $3,160.00 

0 sooo 8.8 $700.00 20.0 $ 1,580.00 

0 $0.00 8 8 $2,090.00 20.0 54,740.00 

0 $0.00 8.8 $3,480.00 20.0 $7,910.00 

0 $0.00 10.8 $1 ,370.00 22.0 $2,780.00 

0 $0.00 10.8 $1 ,710.00 22.0 $3,480.00 

0 so.oo 10.8 $1,71 0 .00 22.0 $3,480.00 

0 $0.00 10 8 $6,830.00 22.0 $ 13,920.00 -
$0.00 $20,820.00 $45,420.00 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

Fo"'"''"' mv;d•d """' I 
. ... 

Highway Four-Lane Freeway 

Add. ROW Add. ROW 
(meters) Cost (meters) Cost 

0 $0.00 0 $0.00 

21.6 $680.00 92.0 $2,9 10.00 

21.6 $3.420.00 92.0 $14.550.00 

18.6 $1 ,180.00 89 .0 $5,630.00 

23.6 $3,730.00 94.0 $ 14 ,870.00 

23.6 $1 ,870.00 94.0 $7 ,430.00 

23.6 55,600.00 94.0 $22,230.00 

23.6 $9,330.00 94.0 $37, 160.00 

25.6 $3,240.00 96.0 $12,150 .00 

25.6 $4,050 .00 96.0 $1 5,180.00 

25.6 $4.050.00 96.0 $1 5,180.00 

25.6 $ 16,190.00 96.0 $60,730.00 

553,340.00 $208.020.00 
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" .. 
Log 

Estimated Kllometers 
(km) Wetland Base Case 

- Linear 
Distance Add. ROW 

.: C.ounty From 
' 

To (meters) (meters) Cost 

Baxter 0 0 0.00 0 $0.00 

Fulton 33.15 33.31 160.00 0 $0.00 

Fulton 52.15 52.95 800.00 0 $0.00 

Sharp 95.6 95.92 320.00 0 $0.00 

Lawrence 122.4 123.2 800.00 0 $0.00 

Lawrence 124 124.4 40000 0 $0.00 

Lawrence 132 133.2 1,200.00 0 $0.00 

Lawrence 171 173 2,000.00 0 $0.00 

Greene 173 173.64 640.00 0 so.oo 

Greene 191.7 192.5 800.00 0 $0.00 

Greene 201 201.8 800.00 0 $0.00 

Greene 213 216.2 3,200.00 0 $0.00 

TOTAL COST: $0.00 

•• Note: Assumed S4,000 per acre in worst case scenario . 

Affected Environment 

Table 4-3: WETLAND MITIGATION COST'* 

Two-Lane Rural Arterial Multi-Lane Rural Highway 

Add. ROW Add. ROW 
(meters) Cost (meters) Cost 

0 $0.00 0 so.oo 

6.8 $1,080.00 18.0 $2.850.00 

6 8 $5,380.00 18 0 $1 4,230.00 

3.8 $1,200.00 15.0 $4,740.00 

8.8 $6,960.00 20.0 $15,820.00 

8.8 $3,480.00 20.0 $7,910.00 

8.8 $10,440.00 2.0.0 $23,720.00 

8.8 $17,400.00 20.0 $39,540.00 

10.8 $6.830.00 22.0 $13,920.00 

10.8 $8,540.00 22.0 $17,400.00 

10.8 $8,540.00 22.0 $17,400.00 

10.8 $34,160.00 22.0 $69,580.00 

$104,010.00 $227,110.00 

US 412 Planning Study 
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. ... 

Four·Lane Divided Rural 
Highway Four-Lane .freeway 

Add. ROW Add. ROW 
(meters) Cost (meters) Co~t 

0 $0.00 0 so.oo 
21 6 53,42.0.00 92.0 $1 4,550.00 

21.6 $17,080.00 92.0 $72,750.00 

18.6 $5,880.00 89.0 $28,150.00 

2.3 6 $18,660.00 94.0 $74,330.00 

2.3.6 $9,330.00 94.0 $37,160.00 

23.6 $27,990.00 94.0 $1 11,500.00 

23.6 $46,650.00 94.0 $185,820.00 

25.6 $16.190.00 96.0 $60,730.00 

25.6 $20,240.00 96.0 $75,910.00 

25.6 $20.240.00 96.0 $75,910.00 

25.6 $80.970.00 96.0 $303,640.00 
-··-· .. 

$266,650.00 $1 ,040,450.00 
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4.1.7 Park Land 

Park lands along the existing corridor were found vlithin the city limtts. However, none of these parl<s 

wtll be aflected due to the fact that all allema1ives require a bypass. 

4.1.8 Cemeter ies 

• A visual inspection was conducted along the study area to determine the locations of all the 

cemeteries in the study area. Table 4-4 lists all cemetery locations and the cost associated with • relocation. 

• 4.1.9 Floodplains 

• Fleod Insurance Rate Maps (FIRM), published by the Federal Emergency Management Agency 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

(FEMA), were reviewed to determine if any flood-prone areas were located In the study area. It was 

concluded that the flood-prone areas were limited to the following: Lake Norfork. Hackney Creek, Flat 

Creek, Cabin Creek, Sugar Creek, Humphrey Creek, Martins Creek, Browns Creek, Wayland Creek, 

Lawson Craek, Clear Creek, Brushy Creek, Stennitl Creek, Portia Bay, Black River, Cache River and 

the St. Francis River. All results obtained trom the FIRM maps are shown in T<lble 4-5. 

The FIRM zone designations are explained as follows: 

Zone A: 13ase flood elevations and tlood hazard factors not determined for 1 00-year flood . 

Zone AE: Base flood elevations and flood hazard factors determined for 100-year flood. 

• Table 4-4: CEMETERY LOCATIONS 

• 
• • • • • • • • 
• • 

.. .. 
Log 

Kilometers 
Estimated ' (km) 
Cemetery 

Linear 
Qlslance 

County Cemetery Name from To (meters) 

Fu!tc.n Agnos Church ol 71.0 71.2 150.00 
Christ 

Sharp Highland 88.5 68.6 150.00 

Sharp Old Hardy 99.5 99.7 150.00 

Sharp Church of Jesus 100.7 100.9 150.00 
Christ of latter 
Day Saims --

TOTAL COST*: 

• Note: Assume $10,000.00 [Jer plot is worst case: scenario 
Assume 1 co scuare meters per plot. 

Affected Environment 

Base Case 

Add. 
ROW 

(meters) Cost 

0 so.oo 

0 $0.00 

0 $0.00 

0 $0.00 

so.oo 

Four-Lane Divided Rural 
Two-Lane Rural Arterial Multi-Lane Rural Highway Highway Four-Lane Freeway 

Add. Add. Add . Add. 
ROW No. of ROW No. of ROW No. of ROW No. of 

(meters) Plots Cost (meters) Plots Cost (meters) Plots Cost (meters) Plots Cost 

6.8 10 $100,000.00 16.0 27 $270,000.00 21.6 32 $320.000.00 92.0 t38 $1 .380,000.00 

3.8 6 $60,000.00 15.0 23 S230,000.00 18.6 28 $280,000.00 89.0 134 S1 ,3-10,000.00 

3.8 G $60.000.00 15.0 23 S230.000.oo !8.6 28 $280,000.00 89.0 134 $1 ,340,000.00 

3.8 6 $60,000.00 15.0 23 $230,000.00 IB.G 28 $280,000.00 89.0 134 s 1,3'10,000.00 

$2.80,000.00 $960,000.00 $1,160,000.00 S5,400,000.00 
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Table 4-5: FIRM ZONE DESIGNATIONS 

Creek or Area Zone Oestomrtion 
La k;; N,r.ork rry P ;mrher Oay A 

1-<ack'ley Cree" p. 

F<ll Creek A 

CJI:111 Crt.'l'k A 

s •.• ar C.•eek " t-u·nphrev Cre~k A 
\.~ .irhns Cn~·k A 
I:!•cwns CrE-ek A 

\'.'<lyland Creek AE 
_/lw!U:n CrAf~ A 
Clear C reo?k ,, 
8 tW)IIV C 'tH~"- A 
S1ar'''''l Cr ~Ak A 

~'onia Bay A 
s·~rk River A 
Cacha Rrve; A 
Sr Fro~no1~ Riw"r A 

The areas wrth substantial impacts are Portra Ray. Bfack River, Cache River and St Fronc1s R1ve1 

All these areas do nor have elevation assoctated w1th the flood levol; however , cursory rev1ew of 

tcpograoh•c rraps a"ld comparll>on With tloo<l maps. indicated that the St. Francis R1vor m,1y require 

up to 3 rn ( 10 ft.) fil Freid verrfrcatiou/study are required to asse:ss the ex1er.t of tne acttJill fill requ~red 

r. every mstance. All ootenhal floodplain areas have been mapped and Included In AppendiX A TI1e 

!ollcwu'g ExhtUit 4· 3 shov,s a typrcal tfood occurrence c.t Cacho R1ver Crossrny. 

4.2 WATER QUALITY 

4.2.1 Surface Water 

The study a1ea I es w1rn1n the Whna River Basin and the St. Franc;1s River Basm For wi'ltel quality 

rr.nn:cr111g purcoses. the Whlto River Basin has been divided 1nto eleven streAm segments and the 

3i. Frc.ncr!l River Bas1n IS diVIded 1nto four segments. The following segments of the Wh11e River 

Affected Environment 
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Exhibit 4-3: TYPICAL FLOOD OCCURRENCE AT 
CACHE RIVER CROSSING (NORTHWEST VIEW) 

Bas1n traverses the study area: Bayou DeV1ew amJ tributanes (segment 48); Cacl1e River and 

tributaries (segment 4C); Wnite R1ver from ti re mouth olthc Black River to the rnou:n of t11e Buffalo 

River (segment 4F); Black River, Strawberry River and tributaries (segment 4G); Spring River, South 

Fork Spnng Rrver and Eleven Pomt H1ver (segment 4H) St. FranCIS River (segment 5C) of the St. 

Francis River Basm also traverses the study area. Bnsed upon the 1996 Ark.ansas Water Quality 

Inventory Report, Table 4·6 illr.;strates tna number ol permttietl outfal1s occurring in each stream 

segment per basin . 

All prevrously mentioned stream segments are des1gnatod 1cr propagmron o' hsh and wildlife. pr:n1ary 

("swrmmable'') and second;11y contact recreal1011, domes11c. agricultural and 1ndustnal water supp!res . 

Stream segment 4F Includes Baxter and Fulton Counties Ou~standing state or national resource 

waters make up 30.8 km (19 1 miles) witl11n tho segn1ent. Tl1ere were no aclive monitoring stations 

4·9 



• • • • • • 
• • • • • 
• • 
I• 
• • • • • • • 

~ Lo.-"kwood, Andrews & Newnam. Inc 

located within the vicinity of the proposed construction site. It is assumed that surrounding 

waterbodies meet their designated uses . 

Tablo 4-6: PERMmED OUTFALLS OCCURRING PER SEGMENT 

Stream Segment Numbru- of NPOES Permits 

White River Basin 

40 15 

4C 29 

4F 32 

4G 18 

'.H 9 -· 
St. Francts Rtvcr Basin 

5C 40 

In stream segment 48 there are no streams that arc betng monitored by the Arkansas Department of 

Pollut!on Control & Ecology (ADPC&E). The only stmam being monitored in this segment is Bayou 

DeView. There are tributaries that f low into this stream that may be affected by any construction; 

therefore, the water quality of Bayou De View should be considered. The upper portion of this stream 

is not meeting the aquatic life use due to high turbidity and nutrient values. Both point and non-point 

sources are believed to be responsible for this situation. Occasionally elevated bacteria levels have 

been identified that partially impair the primary contact use tn the majority of the upper reaches of 

Bayou DeView. Downs1ream reaches were assessed as having partially impaired aquatic life uses 

from the same causes: however, the lowest approximately 32 km (20 miles) of this stream appear to 

be meeting all designated uses. Table 4-7 provides a summary of the water quality information for 

Bayou DeVicw. 

Affected Environment 
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Stream segment 4C includes portions of Greene and Lawrence Counties. The only body of water not 

meeting the designated use requirement is the Cache River. An assessment indicated that the 

aquatic life uses were not met and that this use was only partially supported in the mid and upper 

reaches of this waterbody. Siltation and excessive turbidity values from agnculture runoff was the 

cause. Additionally, 40.3 km {25 miles) of these waters arc designated as extraordinary resource 

wate rs. Stream segment 46 also contains a portiOn of Greene County. None of the waterbodies 

contained in this segment were designated as outstanding stale or national resource w<:~ters. A 

summary of water quality information for Cache River and tributaries Is shown in Table 4-8. 

Parameter 

Table 4-7: WATER QUALITY INFORMATION FOR 
SEGMENT 48- BAYOU DeVIEW AND TRIBUTARIES 

Number of Maximum Minimum 
Mean .. Samples Observed Observed 

Dissolved Oxygen (mg/L) 8.53 23 12.1 0 4.20 

BODsiO<ly (rngJL) 2.88 ~~ 6 .70 0.90 

pH 7.88 23 8.80 7.0(1 

TSS Cm!V'll 104.71 24 936.00 3.00 

NO,+ NO .• ·N (mg/1.} 0.97 23 2.7!) 0.05 

1 nt. Pnos. (myll) 1.21 20 4.1 4 0.23 

Tot. Org. Carbon (myll ) 9.94 23 21.20 6.00 

T. Hardne5s (mg/L) 131.90 2!3 311.00 20.00 

Cilloride (mgll) 17.07 24 4€.00 :1.00 

Sullatc (rny!L) 14.40 24 26.00 !1.00 

10$ ("lg/L} 189.15 24 331.00 107.00 

Turbldllv NTU 109.9G 25 760.00 8.00 

Standard 
Deviation 

2.28 

1.46 

0.44 

20<i.93 

U.77 

1 

4.36 

72 

13.1 

4.93 

G7.G5 

155.4.1 

Stream segment 4G contains sections of Sharp and Lawrence Counties. There are 180.7 km (11 2.2 

miles) of streams designated as outstanding state or nalional resource waters. Several smaller 

tributary streams in this segment frequently show elevated bacteria levels, which are probably dua to 

runofl from pasture land. Over 117 km (73 miles) of extraordinary resource waters in this segment 

were assessed with partial aquatic life impairment due to excessive turbidity lovels . 
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Stream segment 4H contains sechons of Fulton and Sharp Counties. About 74% of the waters 

contained within this segment ore destgnated as outstanding slate or national resource waters. The 

lower reaches of the Spring River, classified as extraordinary resource, indicate aquatic life impacts 

from occasionally very high turbidity lc:wels. These levels seem to be associated with major storm 

events and are likely caused by land clearing to the edge of stream for pasture. The South Fork of 

the Spnng R1ver. which in the past has contributed high bacteria levels and excess1vc tumidity to the 

Spring River, did not demonstrate these excessive levels over the past two years. Jane Creek water 

quahty appears to be near pristine levels. 

Parameter 

Dissolved Oxygen (mg!L) 

BOD,!Day (mg.IL) 

pH 

TSS {nW Ll 

NO, • NO_.-N !'TI!lll} 

I To:. P~os ('T1~·1..) 

- c: Or;; Ca~cn (rr.;;/l} 

>. H • .:-Jr.css tmQ.IL\ 

CI\10rice (mgil ) 

Sulf:~te {mg,1._) 

TDS (mgll) 

Tur'..>td•tv NTU 

Table 4-B: WATER QUALITY INFORMATION FOR 
SEGMENT 4C- CACHE RIVER AND TRIBUTARIES 

Number of Maximum Minimum 
Menn Samples Observed Observed 

8.87 18 10.90 6.50 

0 .79 23 1 30 0.20 

7.61 25 81 9 6.70 

27.00 24 66.00 600 

027 24 0.44 0 10 

O.o7 21 012 0 .0<\ 

3.72 24 1010 1.70 

144 '>9 24 196.00 11500 
~ 3.71l 25 5 .00 300 ' 

6 54 24 10.00 3.00 

156.33 24 188.00 127.00 

15.50 25 65.00 3.70 

·-· .. 
Standard 
Deviation 

1.3 

0.33 

0 .33 

164 

0.09 

0 

1.8 

1B.82 

0.73 

1.53 

14 ,84 

13 .33 

Stream segment 5C cont<:~ins the St. Francis River and its tributaries. Some notable tributaries that 

may be affected by construction include Eight Mile Creek, Eight Mile Ditch and Village Creek. 

Monitoring stations along the St. Francis River indicated that all water segments had aquatic life uses 

that were partially impaired or w1supponive to aquatic life use. This is due to excessive tumidity and 

silt load carrie<i to the streams from row crop agncultural activities. These conditiOns were encouraged 

Affected Environment 
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by the dra1nage of lowland areas by ditching and channelization of streams 10 facilitate the runoff. The 

continuation ol such activit ies and the continuous maintenance dredging oft he ditches and S1reams 

aggravates and further deteriorates the conditions. 

The surface runoff from the construction improvements, regardless of the proposed alternative, has 

to be care fully conveyed to prevent deposition of sediment into receiving creeks, streams or 

tributaries. Sediment control measurement, such as fences, hay bales, etc ., should be incorpor<Jted 

into the work . 

4.2.2 Groundwater 

According to the 1996 Arkansas Water Quality Inventory Repon. groundwater protection programs 

are in varying stages of development by the State. The Arkansas Dep<111ment of Health enacted the 

Wellhead Protection Program (WHPP) in 1991 . Accomplishments of the program include develop

ment of WHPP for about 100 public water systems, delineations of wellhead protection areas for more 

than 300 wells, and outreach and technical aid programs. The Arkansas Soil & Water Conservation 

Commission (AS&WCC) has utilized funds from Section 106 of the Clean Water Act to identify areas 

ol the stale which may IJ~ vulnerable to contamination from nonpoint source pollution, especially 

through the use of pesticides. 

Groundwater protection authority within the Water Division ol ADPC&E is prov1ded within Act 472, 

Arkansas Water and Air Pollution Control Act. The Act states that no waste shall be placed in any way 

such that it contaminates the "Waters of the State." Since 1116 ''Waters of the State" include 

subsurtace or ground waters, ALJPC&E is responsible for protectmg groundwater from sources which 

are not regulated by other federal and state programs. A Storm W <Jtcr Pollution Provcntion Plan 

(SWPPP) is required under the National Pollution Discharge Elim1na1ion System (NPDES) general 

permit for discharge of storm water . 
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Since there is an absence of groun<lwaterstandards except for those covered in the federal primary 

drinking water standards, the Water Dtvision uses these federal standards as action levels for the 

prevention and cleanup of groundwater contamination. According to the 1996 Water Quality Inventory 

Report. most of the contamination cases handled by the Water division are in regard to releases from 

waste storage lagoons. aboveground storage tnnks and a myriad of other sources. Due to the lack 

of groundwater quality standards, only the groundwater quality monitoring will be inveS1igated to 

indicate the existing condi!ions of the aquifers located in the area of the proposed site conS1ruction. 

ADPC&E has established an ambient groundwater quality monitoring program in order to assess the 

background groundwater quality data from various aquifers on a statewide basis. AI the same time, 

it evaluates water quality in areas of specific interests. Samples have been collected avery tt, ree 

years for general water quality indicators, metals, petroleum hydrocarbons and pesticides. Currently, 

there are nine active monitoring sites at various locations in the state. Only two monitoring sites t,ave 

been considered in this assessment due to their close proximity to the proposed construction site. 

~ • The first is the Jonesboro, Craighead County site. It is located within tho Gulf Coastal plain province 

• • • • • 
• • • • 

region. The aquiters located in this region are part of a thick soquonco of semi-consolidated 

sediments consisting of sands, shales and clays with sand representing the larger fracllon. Local relief 

at this site can be as much as 61 m (200 ft.) within the metropolitan area. There Is a lack of an 

extensive confining layer separat ing the alluvial aquifer from the underlying Memphis aquifer, thereby 

increasing the susceptibility of the deeper aquifer to contamination moving through the shallow aquifer. 

The Memphis aquifer IS the source for the four public water supply fields that supply drinking water 

to Jonesboro. 

A total of eighteen wells were sampled during Juno of 1995. Fourteen wells were located In the 

alluvial aquifer and four wells 1n the Memphis aquifer. According to the 1996 Arkansas Water Quality 

Inventory Report, there were elevated nitrate concentrations in the alluvial aquifer in lwo welts (11 .3 

and 1.9 mg/L) and one in the Memphis aquifer well (1.69 mg!L). The Socondary MAximum 

Affected Environment 
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Contaminate Level (SMCL) estabiisi)ed by the Environmental Protection Agency (EPA) for iron was 

exceeded in eight alluvial wells. The SMCL for manganese was exceeded in nine of the alluvial wells . 

One alluvia l well, with a TDS concentration of 703 mg/L, exceeded the SMCL (500 rngll). All wells 

were analyzed for Volatile Organic Compounds (VOC's) with no detection. 

The second monitoring site Is located in Omaha, Boono County. This monitoring site is part of the 

Ozark region located in the northern hall of the state. Two of the moS1 important aquifers in northern 

Arkansas arc the Roubidoux formatton and the Gunter SandS1one. The landscape exhibits moderate 

relief with e levations rang ing from 213m (700ft) above sea level in the northeastern portion of the 

area to 488 m (1 ,600 ft.) near the center of tho area. The geology o f the area consists of cherty 

limestones of the Boone formation occupying the central portion of the area with the Cotler dolomite 

exposed to the northwest and northeast in the major stream tributaries. This site is located near an 

area of increased animal production and near a wood treatment, Superfund site contaminated with 

wood preservatives. The chief sources of pollution are service stations, septic t;;~nks, poultry and 

livestock farms and an abandoned wood lrealmont planl. 

The thickness of the Boone formation ranges from zero lo 61 m (200 ft. ), and the Cotter dolomite may 

be as thick as 152 m (500 ft.) thick. The presence of pentachlorophenol in Cricket Springs indicates 

that there is still an impact from wood preservatives. It was noted that one spring exceeded the SMCL 

for iron and two springs exceeded the SMCL for manganese. According to the United States 

Geological Survey (USGS) the major sources of groundwater contamination include poultry and 

livestock operations, septic tanks, sewage lagoons and wastewater treatmenl plants. 

II Is not believed that the proposed highway construction will adversely afiec1 the quality of 

groundwater in the associated regions; howover, occasionally const ruction activities may prov·1de 

conduits between the ground surface and aquifer zones which may lead to contaminafion of the 

aquifer. This should be studied in more detail during further design development stages . 
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4.3 HAZARDOUS MATERIAL SITES 

A regulatory database search of potenhally hazardous sites located w ithin the study area was 

performed. Database information utilized in thG evaluation of potentially hazardous sites located withlrl 

the study are summarized in Table 4-9 . This database information moy not reflect unregistered 

regulato ry sites or sites which were not mappable based on regulatory agency information. Sites 

registered or reported to federal, sta1a or local regulatory agencies after the preparation of this report 

will not be included. Additionally, the extent of the migration of contaminants, if any, Into and within 

the srudy area, including project ROW's, cannel be determined by this regulatory search . 

Table 4-9: REGULATORY DATABASES REVIEWED WITHIN THE STUDY AREA 

· Database No. o f Sites 
Penni: Ccnlpliancc System (PCS) 4 
Airs Facil ity System (AFS·Airs) 6 
Sectlon Seven Tracking Sy~tGm (SSTS) 0 
Nll11on:;l Com;;liance Drota 8use (NCDO) 0 
E~lorc!'imen: Docket System (Docket) 0 
Federal Fac'll1y Information System (FFIS) 0 
Chemicals in Commerce tnforrnlltion System (CICIS) 0 
PCO Handler Activi!y Data System (PADS) 1 
Tox ·c Chemrcal Release trwenlory (TRI) Sys!em 0 
f\CRIS (5 counties reqoostecl) (RCRIS) 3 
Cornprchcr.siVG Envrronmental Re&pOII:>C Compensauon and liabtlny 0 
lrlo"Tn<:~llor· S\-slem (CERCUS) 

A summary of each regulatory database reviewed during this investigation is defined in the following 

paragraphs. 

Atlected Environment 
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Resource Conservation and Recovery Information System (RCR/S); Treatment, Storage, and 
Disposal Facilities (RCRIS-TSD) 

The RCRIS-TSD report contains information pcrt<~ining to facilities which either treat, store or dispose 

of hazardous waste. Information pertaining to the status of facilities tracked by the Resource 

Conservation and Recovery Act (RCRA) Administrative Action Tracking System (RAATS, dated 

03103/95) is included in the RCA IS-TSO Report. 

Comprehensive Environmental Response, Compensation, and LiabiUty Information System 
(CERCUS) 

The CERCUS database Is a comprehensive listing of known or suspected uncontrolled or abandoned 

hazardous waste sites. These sites havo either been investigated or are currently under investigation 

by the EPA for the release, or threa tened release. of hazardous substances Once a site is placed 

in CERCUS, it may be subjected to several levels of review and evaluation and ultimately placed orr 

the National Priorities list. As ol February 1995, CERCUS sites designated ''No Further Remedial 

Action Planned (NFRAP)' have been removed from the CERCUS database. 

Resource Conservation and Recovery Information System; Large Quantity Generators (RCR/S
LG) 

The RCRIS-LG report contains information pertaining to facilities which either generate more than 

1,000 kilograms (kg) of hazardous wasta per month or meet other applicable requirements ol the 

Resource Conservation and Recovery Act (RCRA). Information pertaining 10 the status of facilities 

tracked by the RCRA Admrnistr<J tive Action Tracking System (RAATS, dated 03/03/95) is included In 

the ACRIS-LG Report . 
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Resource Conservation and Recovery Information System; Small Quantity Generators 
(RCRIS-SG) 

Tl1e RCRIS-SG report contains information pertaining to facilities which either generate between 

1 00 kg and 1 ,000 kg (220 lbs to 2,200 lbs) of hazardous waste per month or meet other applicable 

requirements of the RCRA. Information pertaining to the status of tacilitres tracked by the RCRA 

Adrnrnistratlve Action Tracking System (RAATS, dated 03103/95) is rncluded in the RCRIS-SG Report . 

• Civil Enforcement Docket 

• • 
The CtVil Enforcement Docket is the EPA's system for trucking Civil Judicral Cases filed on the EPA's 

behalf by ~he Depa.-tment of Jus! ice Th1s report contains infom1a1ion on cases from 1972 to date . 

• To xic chemical Release Inventory (TRI) System of 1992 

The THI report conrains in!om1atlon on lhe industrial release and/or transfer of toxic chemicals as 

• reported under Title Ill of the Superfund Amendments and Reauthorization Act of 1986 (SARA Ti tle 

• 
• • 
• • • 
• • • • 

Ill). 

Tables 4-10 through 4-13 show tho sites identtfie<l within the study area by lhe regulatory research 

Table 4-10: PERMIT COMPLIANCE SYSTEM 

FacilitY. EPA ID Facility Name FacilitY Address City Zip 

AROOOU5652C9 lmtJoccn, Town of Off US G3, U:i km ( 1 mile) Imboden 72434 
- E: of Citv 

ARC000537787 H ghl.snd Square Coin US 62 BT Hardy and Ash FI1J! Cl1crokce Vill<tgc 72525 
Operated 

A RCOO!i I o03760 Bowe:-s Stone Ca US 63. 3 .2 krn (2 rnrlc~1 E of Hardy N/A 
crty 

AR000171973l Hvsy B<:e car Wush • US62 Ash Flat 72513 
M h Fiat 
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Table 4-11: AERO METRIC INFORMATION RETRIEVAL SYSTEM (AIRS) FACILITIES 

F~cility EPA ID Facil ity Name Facility Address - CitY 
Lop l 

All09032B:i904 Stanlcv~ Til rifrwav US G2 S:llem 7252b . -
ARD983270414 Brack Rock Sund and us G3 West 81<'1r.k Rock 7241!; 

G rftV€~ 

All0!)832i'0414 Black Rock Crusllin~ us 63 Nortt• Olaok RocK 72415·0206 
Plant 

ARrl05314'.23'1 Hoaan Ben M Co. 1!802 US63 Clack Rock /24-1" 
AH0983270414 Black Rock Crushing US 63 North Black Rock 7241 !>-0'.!0(; 

Plan1 

ARD983270414 Black Rock Sand Ant1 US63W651 Blo.cll Rock 72415 
Gravr)l 

Table 4·12: RCRIS 

Type of 
Generator Facility EPA 10 Facitity Name Facility Address City Zip County 

Sm<t11 Ouanlrly ARD983?86 Sour horn Ford US62, 1 67.~12 Hilrdy 72542 Sh;urJ 

Exompr ARD983287 Or. Pepper Oottlir.g US 412 & Courl St. Paragould 72451 Greene 
Co o• Para!Jou'd 

Exempt ARD981147 Amerrr.A~ US 62 W & Vro'a Acl. sawn 72576 Fut;on 
Pollshrna Inc I . 

The 1mpac1 of any site on the alternatives require more in depth study in future phases of U1e project. 

However, the effect of sites listed in RCRIS Database on the alternatives arc minimal to none. ll1is 

Is due to the fact that all the sites listed in the database are located with in the city limits of Hardy, 

Salem and Paragould. All these cilies are proposed to be bypassod. 

Table 4·1 3: PCB HANDLER ACTIVITY DATA SYSTEM 

Facility EPA ID Facility Name Facility Address City Zip 

AR0983269225 North Arkanso" Elednc Comoanv .~ct. ol us 62 & US 9 Satem 72.576 

4· 14 



• • 
• • 
• • 
• 
• • • • • • • 
• • 
• 
• 
• • • 

E!a Lockwood. Andrews & Nawnam, /I)C. 

4.3.2 State Databases 

Regulated Storage Tanks {RST): This database is a compilation of all Underground Storage Tanks 

(UST) and Aboveground Storage Tanks (AST} since 1974. The database revealed a lolal of 72 

RST/UST's along the corridor. Table 4-14 provides an estimate of the RST/USr s affected by each 

alternative. All others within the ci1y limits will be bypassed. The typical cost of UST removal and 

replacement is estimated at $25.000.00. 

Leaking Underground Storage Tank Database (LUST): TI1e Leaking Underground Storage Tank 

(LUST) daiabase is a Sta1e-operatcd da1abase. LUST is a computerized database utilized to obtain 

specific locations of leaking underground storage tanks. The database has been in operation since 

1988. When a sp1il or leak is reported to the Regulated Storage Tank Division of ADPC&E, a LUST 

number and facility number are issued for the rcporling facility depending upon the county in which 

the facility is located. Table 4-15 contains specific information that includes the LUST number, date 

and time of leak, facil ity name, facility's address and city. 

Table 4·14: REGULATED STORAGE TANKS (RST} 

Estimated Percentage of 
Alternates AST/UST Affected Estimate of RST/UST Affected 

Base Case 0':'' :o 0 

Twc·Lane Rl.ral Artenal 5% 1 

Mul:i-l . .unc Rurdl H1~hway ~O"k 6 
Four-ta1c OIVidco Rllr\ll Htghwa~· GO'Yo 8 
Four-1 ane F1eewav 90% 13 

Table 4-15: LEAKING UNDERGROUND STORAGE TANK DATABASE (LUSn 

LUST No. Date Time Localion Address City 

03..006 9i1 0/S1 13:45 Kav's Grocery and Gas US 62 East licnderson 

68-001 1016/69 11:05 Spnno R1ver M1ni Man us 62!63 Haru'; 

fil\·002 121::! 111'19 11 :00 Red Mule Serv1ce Station At. 2 US 1>2/412 Hardy_,, ___ 

Affected Environment 
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A noise analysis was performed for the US 4 12 project in which current noise levels generated by the 

automobile and truck traftic on the road were calculated tor several different typical residential 

locations along the proposed route. Noise level proje<:tions based on future conditions were also 

determined.. The measured and projected levels were then compared to Noise Abatement Criteria 

(NAC) to evaluate its impact on the residents . 

4.4.1 Noise Abatement Criteria (NAC) 

The unit of noise measurement in community noise assessment is usually the A-weigllled decibel, 

dBA. The dBA is the most common way of measuring noise for its impact on human activities sucl1 

as speech interference, sleep disturbance and general annoyance. Table 4-16 gives examples ot 

approximate sound levels in dBA associated with common activities and noise sources for reference . 

Since the sound level fluctuates greatly at most locations from one moment to the next, it is common 

to use an indication of the maximum levels to assess noise impact on a community. The L 1 O(h) is 

defined as the dBA (noise level) within one hour which is equaled or exceeded for at least 1 0 % of the 

time. The FHWA and other U.S. Department of Transportation agencies have developed NAC lor 

certain land use criteria based on the L 1 O(h) values lor the noisiest hour of the day. 

These criteria, listed in Table 4-17. provide a basis for quantifying noise impacts und evafuattng the 

need for nois€ abatement treatment. For this project Land Usc Category B, which specifies a noise 

abatement criterion value of L10(h) equal to 70 dBA. is appropriate for the residencP-S along the 

highway. Therefore, ilthe value of LlO(h) caused by the project approaches or exceeds 70 dBA. it 

is considered to be a noise impact on the community. 

In addition to the absolute criteria presented in Table 4-1 7, another way of assessing impact is 

evaluation of the increase in L10(h) caused by the project. An increase of 10 dBA. representing a 

doubling of the perceived loudness of a sound, is usually considered a substantial increase and an 

indication ot noise impact. 
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Table 4-16: COMMON INDOOR AND OUTDOOR SOUND LEVELS (dBA) 
.--

Outdoor Noise Sources 

Je: flyo"''' n• 3:l!>m (1000 lr ) 1 oo- 1 05 <IBA 

Gas:~h~e llwrmower at 1m (311.) 00-95 

O:eset tr,oc~ at 15rn (50 IL) llo-90 

No•~)' ur~ur rJa)'lomo 75-RO 

Gasolooc lawrmower AI 31m 1100 It) 70-75 

QuiEt utbRn o.;ytirM 45-50 

Quiet utM" n r,11111mc 40-45 

Quiet ~ul~ lttl.lt\r otlgltlllmo 35-40 

OJII'Iourul otlgl \time 25·30 
.. , ..... -···-· ... --

Indoor Nolso Sources 

necK ba"d 105-11 5 uSA 

Text ole wenv1ng plant 90-[)5 

Focct hlondor 011 1m (3 II.) 115-90 

Oi!HlMtc dlsposar o: 1 :n (3rt.) 75-80 

N~·m.o• treech atlrn (311.) 60-65 

L<H•;O IJt.&wcss olhw !>5-00 

SO't wlu~pcr <1'. 1m (3 It) 35-40 

Bcdroo·n or " ~ •r:11m" ?.5-30 

4.4.2 Noise Calculations 

To evaluate the expected noise impact of the project, a compt.ter model developed by the FHWA 

(STAMINA 2) was used to predtct the expected no'se due lo the highway araff"te. Tile expecred noise 

level at a lccarron near a roadway depends on many iactors which make the noise exposure unrque 

at each location. The most important of the factors are: 

• Distance lrom the roadway 

• Number o t veh1ctes per hour {vph) 

A11ected Environment 
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Table 4·17: NOISE ABATEMENT CRITERIA 
HOURLY A-WEIGHTED SOUND LEVEL IN DECIBELS (dBA) 

Activity 
Category U O(hj Category Description 

A 60 Traels o'tand '" "'hiCh ,o;.orco I) 011d (e•teror) qJoel Are Of ex:uaordiMIY s igraocancc 
(exterior) and serve tll'portalll r>••l' oc needs ontl Nhore the prese~tlon olll•csc <;ua'ities os 

csser.llal d the area ·~to cont nuc to~"'~ ~s ontanded purpose. Such areas could 
n>clude ompMhearers, partrn.rl~r par~!.. or UJJC'l spaces whtch are dedicated or 
recogn~(.'(j tJy ilppropnale loca l nHoc~l5 ror 3Cirvi1ics reqUtnng specl(ll QVaftliCS ot 
sereMy Md quocl 

B 70 Rc!>idcnces. more~. hotel~. pui':.C (i'):er>Or) OCI!Vdles not i nclur'.ed in catcgoucs A 
(ex1erior) and B auovc . 

c 75 Dcvclopotl land~. propertiR~ or (exterl:>i) 3C1ivrl tCS nor included in cateQories A and 
(exterior) A .11)0110 . 

D - Undeveloped ltmds 

[ 55 (mlerior) Rcsidcncos, mote ls, hotels. pul)llc: meeting rooms, schools, churr.hes, l ibraries, 
hOsplt<>IS i.\1\<J liUdll<.lriurns. 

• Speed of the vehicles 

• Mixture of vehrcle types (alrtomobllos. medium ond 11eavy trucks) 

• Curvature of the highway 

• Grade (slope) of the highway 

• Type of terrain between tho recetver locatiOn and rhe highway 

• Any barriers between lhe htghway and rhe rece1ver 

For the calculations of the US 412 study area. a number of somphfytng assumptions were made to 

enable a proJection of llkely noise impact to be mado The htghway was assumed to be straight with 

a chang6 in elevation of 7 .6 m (25 h.) per 305m (1000 h.) of distance, the ground between the 

highway and any residence was assumed to be grassy or brush covered, and there were assumed 

to be no substantial barriers betv>'een the highway and the residence. The Jailer two assumptions are 

thought to represent typical condit ions and the assumpt1on of straightness will on an average be 

correct, since a residence on the ins1de of a curve will have slightly greater noise exposure and one 
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on the cu rve's outside will have slighlly less noise exposure. The assumption of a sligl11 grade gives 

a noise exposure prediction about 0.5 dBA greater than that fo r a tlat highway, but about 1.5 dBA less 

11111 11 that lor a severe grade. 

In addition to the above assump1ions, information about the traffic count, speed and type of vehicle 

was obtained from the project ·• travel demand forecasts," which provided detailed information for the 

sixty-three sections of the highway. The most recent (Year 1995) vehicle counts range from 

approximately 2.200 to 16,000 vpd, depending on the location, and the projected (Year 20 17) vehicle 

counts ranged from about 3.800 to 24,000 vpd. This is an increase of about 75% for mos1 areas • 

except around Paragould, where the increase is projected to be about 50%. In all areas, the peak 

hourly traffic was assumed to be 1 1% of the daily total. Truck traffic was stated to be about 10% of 

the total for the part of the project west ot the intersection of US 41 2 and 63 (about 40% of the 

corridor) and 24% for the remaining enstern portion. For the noise exposure calculation, the truck 

traffic was assumed to be half medium and half heavy trucks . 

The traffic study also provided the average vehicle speeds for the various sections. ranging from 15 

to 100 km/h (10 to 60 mph}. Since the no1se exposure depends significantly on the vehicle speed, 

separate calculations were run at speeds of 30, 60 and 100 kmlh (20. 40 and 60 mph) to indicate the 

noise 1mpact in lew. moderate and h1gh speed areas . 

Another major factor in noise exposure Is the distance of the residence from the highway. In order 

to allow estimation of noise impact for residences at all distances. the following ranges lrom the 

highway centerline were used in the calculations: 

Near [15 to 30m {50 to 100 fl.)) 

Medium [30 to 60 m (100 to 200ft.)] 

Far [60 to 120m (200 to 400 ft.)] 

Distant [120 to 240m (400 to 800ft .)] 

AHccted Environment 

US 412 Planning Study 
Norfork Lake to Missouri Stale Line 

Although no counts of residences classified by their distance from the highway is available, a brief field 

survey of several small towns along the corridor was conducted to eS11mate the number of residences 

potentially affected. The number of residences ranged from 4 per kilometer (Agnos) up to 43 per 

kilometer (Imboden). with an average of 16 residences per kilometer lor the seven towns surveyed . 

In I he rural areas between towns. tho number would obviously be much lower. 

4.4.3 Noise Exposure Calculation Results 

The resuhs of the calculated L10(h) noiSe exposures are shown in Tabla 4·18. with the L10(h) volue 

shaded for those cases in which it approaches or exceeds the NAC of 70 dBA (69 dBA or more). For 

the nearest residences [15 to 31 m (50 to 100 ft.)), nearly all would be expected to approach or exceed 

the NAC, regardless of the traffic volume. speed or truck percentage, under both current and projected 

traffic situations. The only exceptions are those residences In Section 12C on US 62 where the 

speeds and volumes are the least. The same is true for the medium distance residences [31 to 61 

m ( 100 to 200 ft.)] east of Walnut Ridge, due to the increased lraHic volume and higher truck 

percentages. On th is section of the highway, even many of the residences 61 to 122m (200 to 400 

h.) from the highway will approach or exceed the NAG. Those residences greater than 122 m {400 

tt ) from the highway are not expected to approach or exceed the NAC under either (.;Urrent o r 

projected conditions. 

In addit ion to the calculatJon of the value of L 1 O(h) for various conditions, It may be more useful to 

determine the increase In noise exposure expected to be caused by the increased traffic volume 

expected by the year 2017 ;;~nd the possibie speed increase allowed by roadway improvements . 

Three conditions were considered: a 50% traffic volume increase (projected for the Paragould area), 

a 75% increase projected for most of the corridor, and a 100% increase to show the effect of greater 

than normal growth in some areas. A difference in sound level of about 3 dBA IS the minimum that 

IS usually noticeable and an increase of 10 dBA is generally considered to be a cause for doubling the 

perceived loudness. 
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Tablc4-18: CALCULATED NOISE EXPOSURE VALUES [L10(h)) 

Kilometer Near (15·30m) Medium (30·60m) 
Seg. From To 2017 AAOT Speed (kmpfl) No. of Houses Noise E.< J>OSurc No. of Houses Noise Exposure 

1 10.0 40.0 7,2:15 60 120 72.1 180 69.0 
? 40.0 5/l.O 10.103 GO 7? --r.t4 ..... 10B 71.2 
3 58.0 85.0 te.1·15 GO tGB 7!>.8 16? 72.5 

~ 4 85.0 100.0 15,644 60 GO 76.0 90 /Ul 
" (J 5 1000 13~t0 12./01 50 132 75.9 19!1 7?.7 

"' 6 133.0 152.4 1A,544 GO 78 77.9 116 74.6 .. 
'"' GO "' 7 1&2.4 164.0 9 ,f\OR 46 74 .() 70 66.2 

8 164.0 192.0 5,576 GO 112 74.6 166 68.2 
10 20!1.5 217.3 12 .354 60 35 76,1\ 53 7:!.6 
1 ! 15$1.? 40.0 7.731 eo 1!>0 7~3 1!>0 71.2 
:; : 40 .0 58.0 I O,SW w 90 74 4 90 71.2 

c ~ I 58.0 ss.o 18,641 8~ 135 11$.0 135 74.7 
.. 'I: d i ~.0 1000 16,141) 8\1 75 78.3 75 75.0 c " jt !> ! 100.0 133.0 13.197 IJO 165 78.5 165 72.7 , < 
0- 6 I 13."1.0 152.4 19.04() HO o-· 78.3 97 76.2 :: E 

_, 
1-:> 7 I 1 ~~.4 1&4.0 i0,30:) on !:.8 76.2 58 75.1 cr: e 192,0 G.072 00 60.8 

---
140 1&4.0 14() 73.0 

10 :<oe.s 2 11,3 12,ti50 00 ~4 79.46 44 75. 1 
1 I 10.0 40.0 9 ,117 90 1Po0 74 .3 150 71.2 
2 40.0 :'if\.0 11 ,flll5 70 1013 14.4 90 71.2 ,.., 
3 &~.0 f\5.0 2.0,027 ~0 162 79 1 135 75.7 .. 

n .. 
85.0 100.0 17,526 90 90 78.3 75 75.0 4 

~]l ~ 100.0 133.0 14.583 70 198 75.9 165 72..7 : :a: 
6 1330 152 4 20.42G 90 11G 00.? 9 7 76.8 

'S ~ 
:! :J 1 I S;> 4 1Gi 0 11.G91 10<' :ro 76.4 58 75 I 

cr: 8 16-1.0 1920 /,4!>!1 100 168 7 6 .2 140 730 
1C :>cas ~11;; 14.~2(; 100 53 78 4 44 75. 1 
1 10.0 40.0 9,911 100 210 74 3 150 7 1.2 

> 2. 40.0 580 1:?,779 ISO 1:>6 7G.G 90 73.4 .. 
)!; 3 58.0 R50 2.0.621 1()0 189 79.1 135 75.7 

....c 4 8!>.0 100.0 18,320 10Ci lOG 78.3 75 'lti.O ce> 
j:E 5 100 D 133.0 ts.a77 80 231 79.6 165 '16.2 
I.'C G 133 .0 152.4 21.220 100 136 80.2 97 78.0 ::> .. 
0~ 16 4,() 12.485 110 78.4 58 7 152.4 8 1 75. 1 u. > -0 8 16-1.0 192.0 H,252 ~ I 0 196 76.2 140 73.0 

10 208.5 217.:'1 15.030 \ 10 6:> 80.~ 44 77.1 
1 10 .0 40 0 10,704 1 10 2~0 76.6 1 :>0 73A ,... 2 40.0 56.0 13.572 90 144 76.6 72 73.4 .. 

!: 3 i 51\.0 85.0 21.614 110 21 6 79.1 lOB 75.7 .. 
~ • j 65-0 100.0 19,113 110 120 78.3 bO 75.0 
u. 

5 100.0 133.0 1E,170 00 264 79.6 1:!2 76.2 .. 
t: 6 133.0 152..4 22,01:1 110 155 802 78 76.8 " ... 

7 152.4 164.0 13,276 12\.1 93 7114 46 7!>.1 .:.. 
:> 8 1&!.0 192.0 9.045 120 224 76.?. 112 730 0 
LL -10 ?ot\.5 217.3 15 .823 1?0 70 005 3J 77.1 

' 
. . -Note. Shnccc eels are those tr\ wtucl> tho enlcul ltod L 10{h) value appro<l<:h"'l 01 BkCoods the Nc'"" Abnlcmr.nt C.ntencm of 70 dBA . 

A ffected Environment 

Far (60·120m) 
No. o1 Houses Noise Exposure 

120 o5.7 

72 67.7 
108 68.9 
61) 69.2 
132 6~.::> 

7H 70.!) 
41\ 60. 1 
112 68.1 
35 70.0 
120 67.9 
72 67.7 
108 7 1.1 
60 71.4 
132 G92 
78 72.6 
46 71.5 
11 2 69.9 
3!:> 71.6 
90 67.\) 
s-: 67.7 
61 72.1 
45 71.4 
99 69.2. 
58 i'3.2. 
35 7 1.6 
8~ 69.1> 
26 11 .6 
90 67.9 
54 69.9 
ij l 72.1 
4fi 71A 
99 72.G 
58 73.2 
3& 71.6 
84 69.6 
26 71 .6 
90 69.9 
54 69.9 
81 72.1 
4~ 7 1.4 
99 7:?6 
SR 73.2 
35 71 .6 
84 69.& 
~6 7~5 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

Distant (12D-240m) 
No. o1 Ho uses Noise Exposure 

60 62.0 
30 63.9 
54 G~.1 

30 65.4 
GG 65.3 
::19 67.0 
2'J G4.3 
56 64.3 
18 66.1 
60 64.1 
36 63.9 
!.>4 67.3 
30 G7.!.J 
66 0!>.3 
3!) 68.8 
23 67.8 
56 65.9 
1e 67.6 
co 6·1. 1 .. _ 
:!6 63.9 
54 68.2 
30 67.5 
66 65.3 
3? 69.1 
23 &7.8 
5(', 65.9 
;e &7_8 
31) 6-(_J 

18 66.1 
7.1 68.2 
IS 57.5 
:1~ G7.6 
1~ 68.7- -

12 
_ .. 

G/.8 
28 65.9 
9 67.!1 -·· ~0 66.1 
16 66.1 
27 68.2 
15 6/.!> 
33 ' 67.6 

I~ 687 
12 67.8 
?8 65.9 
'j 69.6 

4-18 



• • • • • 

• • 
• 
• • • • • • • • 
• • • 

E1iJ Lockwood. Andrews & Newnam, Inc. 

The projoded increases in L 1 O{h) in decibels are shown in Table 4-19: 

Table 4-19: PROJECTED L10(h) INCREASE 
- -· 

No speed change 15 km/h (10 mph) increase 30 km/h (20 mph) increase 

50% growth +1.8 +3.1 +4.4 

75~o growth +2.5 +3.8 +51 

1000.0 growth +3.0 +4.3 +5.6 

4.4.4 Conclusions 

Based on the computer model o1 the projected noise exposure increase by the year 2017 of only 

nl1out 2 to 5 dB.A. from current conditions, the project should not have substantial impact in regard to 

noise incr~aso. s1nce 3 dBA is about the smallest increase that people will normally be able to notice, 

and an Increase of 1 0 dBA is associated with a substantial impact. 

However. there are marty areas where the NAG of 70 dBA is already approached or exceeded lor 

residences that are within 61 m (200ft.) of the highway and in some areas out to a distance of 122m 

{400ft.). The increased traffic volume and speeds will mean that some additional residences will bo 

expected to approach or exceed the NAC of 70 dBA. The typical increase of 3 dBA will approx11nately 

double tne range at which the noise exceeds the NAG. For inst<Jnce, if currently the homes in a 61 m 

(200ft.) radius are in the 70 dBA range, then by the year 2017, tile houses thai will be in the 70 dBA 

range will increase to 122m (400 ft.). 

tn addition to the noise increases expected nt residences nlong the current highway route, noise 

Increases will be expected along any bypasses which may be built as part of the project. The 

distances al which the NAG can be predicted depends on the traffic volume and design speed. Also, 

the current noise level along the proposed bypass routes is likely to be much loss than along the 

Affected Environment 
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present highway route. so substantial increases o! 10 dBA or more may be anticipated il and when 

the bypass is constructed . 

4.5 EMISSIONS IMPACTS 

4.5.1 Area Emissio ns 

All five counties in the proposed study area aro currently unclassified or in attainment of the National 

Ambient Air Quality Standard (NAAQS) for all six criteria air pollutants. The six criteria air pollutants 

include nitrogen dioxide (NO,), sulfur dioxide (SOj, carbon monoxide (CO). particulate mat1er less 

than 10 microns in diameter (PM,,.), lead and ozone. Attainment means that the ambient air 

concentrations of these pollutants are lower than the NAAOS. Therefore. little restnction exists for t11e 

dispersion at air pollutants within the study area. 

The EPA AP-42 factors for Mobile Sources (Table 4-20) were used to calculate tho exhaust emission . 

Furthermore, projected year 2017 Average Daily Traffic (ADT) volume (plus latent traffic) tor each 

Proposed Alternative was used in each segment along the corridor The results are shown in Tabla 

4-21. The hydrocarbons emiss1on rate (Ill metric ton<i) is computed by the multiplication of the 

hydrocarbon emission factor wtth the number of annual vehicle kilometers of travel. 

Table 4-20: EXHAUST EMISSIONS FACTORS FROM MOBILE SOURCES 

Emission Factor 

Pollutant grams/km grams/mite 

Hydrocurbons (HC) 0.588 0.946 

Carbon Monoxldf! (CO) 6.666 10.728 

Nilrogen Oxl~ (NOX) 0.674 1.065 
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c Log Kilometer 
2017 AOT 

" w/o Latent Latent E 
"' From To Demand Demand <I 
II) (km} (kml (vpd} (vpdJ 
. 10 0 .:o.o 7.235 0 

2 40 0 (:~.0 10 103 0 
(/) 3 58.0 115 0 18.145 0 
z 

85 0 1000 15 644 0 0 .: 
Ill 

5 1CO 0 133 0 1 :>,70 1 0 c:: 
~ 

6 133.0 152 4 1A.!'i44 0 u 
0 7 152A 1 6~ 0 9.!l09 0 c:: 
0 
> 8 1G4.0 192.0 !:1.5'16 0 
J: g 192.0 ?01\ ,/j 27.836 0 

10 208.5 217.3 12.354 0 
Tota l -1 10.0 40.0 7.235 0 

2 40.0 58.0 10.103 0 
w 
0 3 I 58.0 85.0 18. 145 0 · x 
0 4 85.0 100.0 15.644 0 
z 
0 5 100.0 133.0 12.701 0 
:; € 133.0 152.4 18.544 0 
z 

7 I , !j? .! I 1G4.0 9.00il 0 0 
co 
cr 8 164.0 I 192.0 5 .5 76 0 
~ 9 102.0 208.5 27,836 0 u 

• 10 208.5 217.3 12,354 0 
Tc;al 

1 100 400 7,23!> 0 

2 t.OO 580 10,103 0 

Ul 3 58.0 05.0 18 ,145 0 
0 as.o 1000 >< .; 15,644 0 
0 !) 1000 133.0 12 ,701 0 z 
w G 133.0 152.<! 18,511~ 0 
0 
0 7 152 4 1()4.0 9 ,809 0 
cr 

164.0 1!:120 5,576 0 t:: 8 
z 9 192.0 2085 27 ,836 0 

10 2CS.S 217 3 12,354 0 
Tol<~ l .. 
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Table 4-21 : EXHAUST EMISSIONS FROM MOBILE SOURCES 
. ~-· 

Base case Improved Two-Lane Rural Arterial Mullilaoc Rvral Highway 

Latent Latent Emission Rate Emission Ra te Emission R3tc 
Demand De mand 

rmetric tonlvrl (tonlvrl {vpd} {metric tonlvrl (lonlvr) lvod l !(metric tonlyr) (tonlyr) 

46.!>/ 51.23 496 49.76 54.74 1,882 58.69 64.55 

39.0 2 42.92 496 40.93 45 .03 1,88? ... 46.29 50.92 

105.12 11 ~.63 496 107.99 118.7!1 1,882 116.02 127.62 

50 .35 55.38 496 51 .95 57.14 1,882 5 6.'11 62 .05 
89.93 98.92 496 j 93.44 102.7 9 1.882 103.26 113 58 
77.19 84 .91 ~96 79.25 1\7. IS 1.882 85 .02 93.53 
24.•<:1 2G.R6 49G 25.6~ 28.21 1,882 :>9., 0 32.01 

33.50 36.85 49() 36.·18 40.13 1,1lll2 44.81 49.?.9 

98.55 108.40 49G 10030 1 10.33 1,882 105.21 1 15.73 

23.33 25.66 496 .. ' 
24 ,;>(; 26 .68 1,882 26.8B <!9.57 

:>87.97 646.76 (:)10.01 671 .0::1 671.69 738.85 

52tl.1:i 580.9!> 496 564.31 620.77 1 .ll82 665.51 732.06 

442./,9 486.74 49() 464 .22 510.64 1 .B(l2 524.92 577.41 .. -
1,192.08 1.311 .2(1 496 .. - 1,??4.66 1,347.13 1.882 1.31!>.72 1,447.29 

570.98 628.08 496 58().08 647.09 1.882 639.67 703.64 

1.019.85 1.121.83 496 1.059 07 1 '1 05.64 1.882 1.170.96 1,2UU.06 

!175.36 9G2..90 496 !198 .78 988.65 1.882 964.20 1.060.62 
276.86 304.55 490 290.86 . 319.95 1.882 329.98 362.98 
3 79.90 4 17.88 496 413.69 455.06 1,882 !:>08. 12 558 93 

1,117 .57 1.229.32 496 1.137.48 1 ,?51.23 1.882 U93.13 1,312 A4 

264.53 290 .98 496 275 15 302.66 1,882 304.83 33~.31 

€.667.75 . 7,334.51 6.917 !l3 7,609.72 7.617 04 8.378.74 
53.41 58.78 496 57.08 62.78 1.882 67.31 74.04 

¥.75 49.23 496 46.9!:. 51 64 1.882 !>3.0iJ 58.40 

120.56 132.62 496 123.8G 136.24 1,882 133.01 146.37 
f>7.75 63.52 406 !i9.!iR G5 !i4 1.A82 64.69 71.16 

103.14 113.46 496 107.17 117.89 1.!!82 111\.43 130.27 . 
88.5 3 _ _ 97.38 496 9090 99.99 1.882 97 .5? 107.27 

28.00 30.80 496 2<.1 42 32 36 1.882 33.37 36.71 

38.42 42.26 49() 41.84 46.02 1.882 51 .39 56.53 
113.03 124 .33 496 115.04 126.!35 1.882 i20.67 1 :i2.74 .. ____ , 

?.G.75 2!).43 4Y6 ?,7 R3 30 .01 1,882 30.83 33.91 
1\74.:14 741.79 {;99 07 7G9.G2 770.37 81/ . .-:0 
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Four-Lane Divided Hlgt1wa y Four-Lane Freeway 

Laten t Latent 
. 

Emission Ra te Emission Rate 
Demand Demand 

(vpd) ; (me tric ton/vrl ltonlvrl lvodl lmetric toniyr) (tonlyr} 

2.676 6380 70. 18 3,469 68.90 75.79 

2.676 ·19 35 !>4.29 3 .469 5?_42 57.66 
2.676 120.62 132.68 3.~69 125.2 1 137.74 
2 .676 &8.91) 64 86 3.469 61.51 67.67 
~.676 10!1.88 , 19.77 3 ,469 114.49 12S.94 
2.E!76 f!l\ :-13 97.16 3,469 91.63 100.79 
2.678 ::n.07 :!4.18 3,469 33.05 36.35 .... 
2.676 •1!1 .!:>8 !:>1.53 3,469 54.34 59.77 
2,1:;76 108.02 1 18.82 3 ,469 1 10.1\3 121.91 

2.676 2S.38 3 1.22 3 ,469 29.88 32.86 
7013.99 777.G9 742.26 816 .48 

2 .676 '123.47 795.li2 3,469 781.36 859.49 

;> ,G76 550.70 615 67 3,469 594.43 653.8 7 
2 ,576 ' .307.88 1.504 .67 3 ,469 1,419.Yil 1,5{) 1.91\ 

2 ,676 668.05 735.52 3!169 697.5!J 767.35 

2.676 1,234.72 1.351.\.19 3,469 1.298.40 1.428.23 

2.676 1 001.68 1,10l .85 3.469 1.039.12 1.143.03 

2.676 352.30 38 7.6:J :l,4G$1 374.78 41 2.26 - · 
2 ,fi71i 5G2.21 618 .43 3.169 616 .2', 6 77.86 

2.b76 1 225.00 1. :14 7. (;() 3 .469 1.256.84 1.382.53 

2 .876 321.83 354.01 3,469 338.81 372.69 

8.017.53 8,8 19.29 8."-1 r.5S 9 .259.?.9 

2.&76 i3. 17 80.49 3,169 79.02 86.93 

2,076 !iG Gt €2.27 3,469 €0.12 66.13 
2 ,b7ti '1:!8.34 152 18 3,469 143.61 157.97 

2 ,676 6763 74.sg 3,4G9 70.55 77.61 

2.676 124.88 137.3!: 3,469 131.3:> 144.1.5 

2.676 101.31 111 .4·1 3,459 10.5.09 115.60 .. 
2.676 35.~ 39.20 3 A69 37.90 41.69 

2 .fi76 56.1\!i 62.55 3.469 62.32 68.5 6 

2,676 ... 123.1\9 136.?!1 3 .469 127.11 139.82 

2 .676 32.55 35.RO 3 .469 34 .27 37.G9 

810.(18 ll91.9H fl5 1.31 936.45 
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4.6 FUEL CONSUMPTION 

Energy consumption can be determined by nnalyzing the fuel consumption within the study area. Fuel 

consumption can be calculated using the worst case scenario of each road segment. Table 4-22 

shows the fuel consumption values . 

US 412 Planning Study 
Norfork Lnke to Missouri State line 

The fuel consumption is computed by multiplying the annual vehicle kilometers ol travel with tho fuel 

efficiency rate ot 6.98 vkt!L ( 16.41 miles/g) as per FHWA 1992. The cost IS computed using the 

average cost of 31 cents/L ($1.16 per gallon) based on the EPA average fuel rate. 

Table 4-22: ANNUAL FUEL CONSUMPTION FOR MOBILE SOURCES 

Improved Two-Lane 
Log Kilometer Sase Case Rural Arterial 

From To 
Segment (km) (km) Liters s Liters s 

1 10 '-0.0 3,120,1 o6 956.138 3 .'1'11.975 1 ,05~.752 

2 40 58 0 4 ,310.339 1.320.852 4 ,583.446 1,40.-: ,542 

3 58 85.0 7,701.514 2,360.037 !l ' 119.85!1 2 ,488,234 

4 85 100.0 1,970,058 (30::1.977 2 ,046,2•ib 627,041! 

5 100 133.0 2 ,0\iG.GOQ 633,2!17 2. 158.144 661,337 

6 133 152.4 3 ,709.145 1.130,623 3 ,848,314 1.179,270 

7 152.4 164.0 1,253,244 384.042 1.354,230 4 14.96R 

H 1G4 192.0 4 .264,265 1,306.739 4 ,€36.672 1.·<26,982 

10 2085 2 17.3 1.357, 150 415.882 1.411,13R 4.1?.426 

Laten! OP.m.1nd 22.413.435 6.868.3.11 19.204.199 5884 898 

4.7 HISTORICAL SITES 

Total 52,166.64? 15.985,908 50,804.222 

Change from Base Case 0 0 -1.362.620 

@ 6.913 vktiii~Ar (1 6.41 mlleslgallon fuel eftlclency value as per FHWI\ f 992) . 
@ $0.31/1 ($1.1 l>lgal) EPA 8Verage pn<:e r e r gallon. 

15.574.477 

-411 .431 

The staff of the Arkansas Historic Preservation Program has reviewed the records that pertain to the 

project area. The staff has reported thai one National Historic District (the Hardy Dowmown Historic 

District), seven Individually listed Naltonal Register properties (six structures and one bridge). t\vo 

potentially eligible structures, and twelve historic cemeteries aro located 111 or adjacent to I he 

AHected Environment 

Four-Lane Divided 
Multilane Rural Highway Highway Four-Lane Freeway 

Liters s Liters s Liters s 
4.347,842 1.332,3·14 4 .882,RG7 1,496,297 5,382,393 1.G49,370 

5,349,908 1.G39,41G 5.804,160 1,778,619 6,?.25.943 1.007,!H:i6 

9,293,924 2.848,012 9 ,989.700 -.... 3,061.2·13 10,635,833 3.?.59.2.25 

2,257,52 691 ,792 2,382,756 730,168 2.409,028 765,797 

2,415.04 1 740,001 2.567,2Q7 786.71R 2,708.660 630.037 

4,238,885 1,298 ,956 4,470,652 1.360.978 4 ,685,292 1.435.752 

1.G37.G41 501,836 1,805.611 !i!i3,308 1.961.569 601.100 

5,757.88: 1.76<',435 6,410,54·1 1.964 ,435 7,01G.528 2.150.131 

1.562.653 478.856 l .G!i2.451 506.374 1,735,828 531.924 

10,238.825 3.137.566 .: 482 61.17 1.373.f.oG 0 c 
47, 100.131 14A33.274I 44.446,794 13.620.006 42.851 .07~ 13.131 .20j 
-5.066.711 ·1,552 .634 -7 716.046 ·2.365,102 -9.315,768 -2.RM 7QI3 

construction area. Therefore, in order to determine if these sites and any unknown sites will be 

impacted, it is recommended that a cultural resources survey be conducted In the EIS phase of the 

project. Table 4-23 illustrates the site designation numbers and approximate locations. The mitigation 

cost of historical sites is shown in Table 4-24. 
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Table 4-23: HISTORICAL SITES 

Historical Site 
Desiqnation Site Location 

LW0037 305m (1,000 II.) Inside Walnt>l Rid~Je city limits. ct\$1 of weslam portion ol city limit; iS 
m 1::.0 fi.) 

LW00(l4 427 m (1400 ft. ) IMid~; Walnttl Hidge ci!y limits, cast ul westem pr:rtion ot ci:y limit:;: 30 
rn l 1 00 ft.) r10rth ol US 41 2 

LW0067 5GO rn (1800 tl.) IIISide Walnut Ridge city hmitR. east ol wcs.tum port1on of city lirnits: 15 
n1 \50 11) r1VIIh Of US 41 2 

LW0040 11189.0 m (36.700 ILl ca:;t of Walnvt nidae citv hmrt~: located 011 US 1\12 

'LW0039 10092 m (3-1,100 It,) c:.st ol Walnut f1id!lC c1ly llmrts: 92 m 1300 tt.\ south of US 63 

I W()()(;.'; With>n l'llboden: r. 1 m (?00 fl.} IIOtth of US 63 & 61 m (200 ft.) nctthwc:,t ol US 62 

LWOOOC5 LOCiJted withrn Haven<!en. 10 rr. (2511.) north of US 63 92 m (:JOO n.) wes1 ol US 90 

ISH00/3 Soulhcustcm partton ol t lardy: 61 m {200 IU north ct US 62 

SH0042 I rx-:-atcd w1tlurr Hardy, t 0 m (25 lt.) south of US 62 

SH0042 Locate(} wit ltirt Hurd~. 10 m (2!> ft.) south of US 62 
~LJ0001 2317 m (7600 t1.) e3SI c t Agr.os; 30 rn (100 fl.) nvrtt1 of US (·i2 

FU0002 . 3050 m (1 0000 ~-) WflSt ot A!Jnos: 61 0 nt (2000 ft.) north of US !\2 
Custer-Herron Cameter{ 4600 111 (iSOOO ft.) east of L~_ke Norlork: o. m south cl US 62 -
Golllllt.lr Trot Ccrncterv 2tf,O m (7000 fl.) CijSI o: Geoo, o. m north of ys 62 

H lcknrv G rov<> Cerneto rv / J 1; m (24000 tt.l e~st at AQHOS; 6i 111 (200ft.) east of US fl:? 
Wiles Cerr.e:erv 7950 m (26000 tl.l a.qsl o: A<1nos: 0. rn {0 fl.) northca~1 of US G2 

Cumeterv 7650 111 (25000 fL) west of Ravenden: 7 m 125 fl.) nor1h olllS 62 

K•JIIcy CcrnctNY 5 t R? rn (17000 f!.J southwest of lrnlxl<!en: 0 m (0 ft l 1'3Sl of US 62 
t:elll~fpry Located 6 1 m {l'OO ll.)north of US 62 arrd 61 m (200 ft}eal<t o! US 466 at Hardv 

Cemeten< Located 350 m (11 oo 11.1 sotnh of US 62 a~ SJJcro 

Gmvcs Cemete'Y 7325 m (2·1000 ft.) w~t nl H;wenden, !50 m (125ft .) nonh of US fi2 
Harle Ccmc1cr~ f G?5 rn (2000 It l south ol US 62 at Imbed en 
011k h1rP.st C)'n1ctcry I NorthwP,mer•JJlOIIIO:t ol Black roc~ 4~0 m (1400 It l nortlt 01 US 63 --

Table 4-24: HISTORICAL SITES MITIGATION COSP 

Two-Lane Aurar Mul li-Ume Rural Four-Lane Divided Four-Lane 
Base Case Arterial .... Highway Rurol H!~;~hway Freeway 

Number of Sites 0 1 1 r1 11 21 
affec:t;;d 

co~; so.oo $605.000 $C.()':i.OOO 5605 000 $1.155.000 

' Note: Cost of testing -s assumed ru; $5.000 00 per site 
De pending upon iesl resul\5. the uctual mttJgaltoo cosl may be as much as S 1 00.000.00 per sit<>. 
A:1 average a~suMplion of 550.000.00 per s1te was used . 

Affected Environment 

4.8 THREATENED AND ENDANGERED SPECIES 

US 412 Planning Study 
Norfork Lake to Missouri State Lirle 

The Arknnsas Game and Fish Commiss1on has provided infonnauon on threatened, endangered and 

candidate species of animals. as well as species of concern, located with in the study area. 

Habitat Summaries For Endangered Species 

Gray Bat (Myotis Grisescens): Tho gray bat is nocturnal and navigates by uttering a continuous 

series of high-pitched cries that reiUm as echoes when the sounds bounce off solid objects. It roosts 

in the dayttme in caves, mines or deep rock crevices. Gray bats feed almost exclusively on night-Hying 

aqualic insects, including mosquitoes. Colonies migrate between established maternity and 

hibernation caves. Bats mate between September and early OC1ober upon arrival at the hibernation 

cave. Alter mating, the females go tnto hibernation. Males will teed for several additional weeks. 

Fcm<Jies give birth to a single young in May or early June. Alter emerging from hibernation , the bats 

congregate in matemity caves. Gray bats primarily roost in caves carved out ol limestone formations. 

In the winter they seek deep. vertical caves with narrow entrances. Summer roosts and maternity 

caves are usually located near rivers or reservoirs wt1ere insects are abundant. Adult gray bats leed 

over water, along rivers or reservoir edges. Since the gray bat populiltlon Is restricted to these lew 

hrbematton caves, they are particularly vulnerable to human d•sturbance. Deforestation and brush 

clearing near cave entrances favor predators such as the screech owl, which are able to capture bats 

more successfully in open habnat. Deiorestation can also deprive bats of safe migration roules. The 

gray bat is found in Baxter and Sharp Counties. 

The potenti<JI impact of any proposed nlternative seems negligent due to gray bat habitats amlthe fact 

that no deviation from exrstlng alignment Is anticipated. However, upon final detennination of 

bypasses. the subject should be studied further. 
,• 

Curtis' Pearly Mussel (Epioblasma Florentina Curtisi): The Curtis' pearly mussel is found In 

transitional zones between S\vif1-flowing stream headwaters and the more leisurely currents of lowland 

me<Jnders. It buries Itself in substrates of sand and gravel or among cobbles or boulders, particularly 
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tn shallow warer at depths of up t.o 76 em {30 in.). Its eggs are fertilized in fall and larvae Are released 

in spring. Populations require clear. unsilted water. Impoundments created by damming nvcrs and 

streams can drastically reduce water flows resulting in stagnant bottom waters and accumulation or 

silt. Stream channelization and gravel dredgtng have reduced substrate stability. Poor land 

management practices have further intensified problems of siltation and chemical runoff. The mussel 

is found 10 the Spring R1ver located in Fulton and Lawrence Counties. 

Pink Mucket Mussel (Lamps/lis Abrupta): The pink mucket mussel is found in the Current. Spring, 

• and Blaci< Rivers located In Randolph and Lawrence Counties. It fs a long-term breeder. Males 

• • • • • 
• • 
• • • • 
• • 

release sperm into the water in late summer or autumn. Females take in sperm but hatch la1vae over 

winter in g1!1 pouches and release them during the following spring The pink mucket mussel int1abi1s 

shallow riffles and shoals of major rivers and tributaries. It is found in rubble, gravel or sand substrates 

which have been swept free from silt by the current. The mussel is unable to adapt to reduced and 

sporadic flews, altered water temperatures and seasonal oxygen deficiencies. Siltation smothers 

mussel beds or decreases the abundance of fish hosts, which arc necessary to complete the mussel's 

life cycle. Tile impact of the construction across the Current, Spring and Black Rrvers which are the 

subjects' t1ab1ta t should be lnvcst1gated further. 

4.9 GEOTECHNICAL OVERVIEW 

This section summarizes the general geotechnical conditions along the US 4 12 corndor in 

northeastern Arkansas The area of study extends from the east side of Lake Norfork rn B<lxter 

County at the west to the Missouri state line located cast of Paragould at the east. The length of the 

current alignment is approximately 216 km (134 miles). 

The scope of the geotechnical investigations task included the following subtasks: 

• Obtain available geotechnical and geologic data 

• Dotermlne location of faults. outcroppings, etc . 

A ffected Environment 

US 412 Planning Study 
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• Determine geotechnical considerations for bridges and retatning walls 

• Recommend locations for additional geotechnical investigations in subsequent phases 

of project ctevelopment 

4.9.1 Overview of Physiographic Regions 

The existing alignment of US 4 12 crosses tv,oo major physiographic regions The western portion of 

the alignment is within the Ozark Highlands region. The eastern portion from Black Rock to the 

Missouri state line is within the Mississippi Embayment. 

The Ozark Dome is a broad asymmetrical structure. The Paleozoic beds dip away in all directions 

from the center of the dome located in the St. Francois Mountains of Missouri. In Arkansas, the beds 

dip generally southward toward the Arkansas valley. Tt1e dip is gentle near the Missouri state line but 

increases toward the south. 

The rocks of the Ozark Highlands include beds of lrrnestone, dolomite, shale, sandstone, chert and 

conglomerate. These beds range in age from Ordovician to Pennsylvanian. 

The eastern portion of the alignment ctosscs the Mississippi Embayment physiographic region. The 

Mississippi Embayment is a structural trough whose axis trends along the Mississippi River. TI1is 

region began subsiding in late Cretaceous time and probably continued until at least ihe beginning 

ot the Holocene. Most of the embayment is blanketed with Quaternary alluvium. This alluvium is 

underlain by up to several hundred meters of Tertiary and tate Mesozo1c rnanne and non-marine 

deposits . 

A geologic map of the area is presented in Exhibn 4-4. In addition, photos of geologic features along 

the study corridor are provided in Exhibits 4·5 through 4-14 . 
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Exhibit 4·5: RED SILTY CLAY WITH DOLOMITE EXPOSED AT BOTTOM 
OF SLOPE -1.6 KM WEST OF US 412/SH 395 

Exhibit 4-6: RED SILTY CLAY WITH DOLOMITE FLOAT- 2.4 KM WEST OF US4121SH 395 

Affected Environment 

US 412 Planning Study 
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Exhibit 4-7: QUARRY AND KING REDI-MIX NORTH OF 
US 621412, 6.4 KM WEST OF US 412/SH 289 

Exhibit 4-8: DOLOMITE NEAR HARDY AND CHEROKEE VILLAGE 
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t::xhibit 4-9: RED CHERTY CLAY WITH BOULDER FLOAT IN HARDY 

Exhlbit 4-10: DIFFEREN'fiAL WEATHERING NEAR SPRING RIVER 

Affected Environment 

--
---- --

US 412 Planning Study 
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Exhibit 4-11: DIFFERENTIAL WEATHERING 4.8 KM WEST OF IMBODEN 

Exhibit 4-12: DIFFERENTIAL WEATHERING 4.8 KM WEST OF IMBODEN 
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4.9.2 Lake Norlork to Black Rock -Ozark Highlands 

US 412 Planning Study 
Norfork Lake to Missouri State Unc 

The highway alignment between Lake Norfork and Black Rock IS underlain by Ordivician deposits of 

the Salem Platoau. These Ordovictan depostts are o1 three pnncipal formations: 

1. Cotter and Jefferson Ci ty Dolomites: The Cotter dolomtte consists largely of dolomite 

rock, but it tncludes shalo, chort and sandstone. The beds are made up of two pnncipal 

types of rock. One type is a massive. medium-grained gray rock. whicl1 becomes dark 

on exposure. The other type IS a llne-gralnecl, white to buff rock, known as ••cotton 

rock". These two types are interbedded with each other and with thinner layers of 

sandstone, shale and chert . 

The Jefferson City dolomite consists ot gray. crystall ine dolomite with considerable chett 

content interbedded with thin-bedded. fine-grained. lighter dolomite without chert. This 

Exhibit 4·13: NEW HIGHWAY CONSTRUCTION 4 KM EAST OF IMBODEN formation also includes lhln beds of sands1one, shale, and ool lle . 

Exhibit 4-14: TYPICAL DIFFERENTIAL WEATHERING 4 KM EAST OF IMBODEN 

AHected Environment 

2. Powell Dolomite: The PowellloJmatlon Is about 60 m (200 tt.) !hick and consists of a 

dolomite or magncst<J hmeslone interbedded wtth calcareous shale and some 

conglomerate. Some white chen is dislnbu!ed through parts ol the formation as 

concentrically banded nodules, but ts not abundant . 

3 St. Peter Sandstone and Everton Formation: The Eve non for mal ton consists of three 

d ivisions. The lower dtviston is a hard. sandy. compact magnesia limestone. The 

middle divisiOn is a while. masstve, finely lamtnated sandstone composed of medium· 

sized and transparent quartz gratns. The upper division ts massive, compact, blue-gray 

limestone 1n1erbedded with some sandstone. The St. Peter formation consists of well

rounded. medium-sized and transparent quartz grains. The cementation is calcium 

carbonate. The sandstone is massive and friable and porous where weathered. The 

thickness ranges from a feather edge to over 50 m (17511.) . 
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The Cotter dolomite is the primary formation from Lake Norfork io Imboden. There i~ an area near 

Viola that crosses the Everton fonnation. South of Imboden, the existing alignment crosses the Powell 

Dolomite and the Everton form<Jtion The ''Fal l Line" (the boundary between the Ozark Region and 

the Mississippi Embayment) is located just east of Black Rock. 

In summa!)', most of the alignment between Lake Nortork and Black Rock should be within the Cotter 

and Powell dolomites. These dolomites are typically hard and competent, and often require drilling 

and blasting with in mass excavations. Within the competent rock, near vertical excavation slopes 

should be appropriate. 

In the Black Rock area, the Everton formation should be encountered. A sandy limestone with some 

sandstone interbedding is anticipated. This rock IS also relatively hard and competent. The 

requirement for drilling and blasting can be anticipated. Near vertical excavation slopes should also 

be appropriate wilhin the competent rock . 

Weathering of the dolomite and limestone bedrocks typically produces a reddish brown silty clay, 

sandy clay, or clay overburden. The overburden commonly contains a weathered chert "float". The 

amount of ct1ert is related to the chert content of the parent formation. The thickness of the 

overburden soils can b e highly variable, ranging from o few centimeters to over 10m (30ft.) over 

relatively short distances. Exhibit 4-10 illustrates differential physical weathering and solutioning 

• (chemical weathering) results in the development of "pinnacles" and ''Valleys" and large detached 

boulders or "float". In ot11er words, the upper surface of the bedrock is often highly irregular, • • 
particularly in t11e limestone units. Portions of a road cut may be entirely within hard rock and other 

nearby portions may be entirely with the residual overburden (see Exhibits 4-12 and 4-13) . 

• Generally. the overburden soils may be excavated with normal. heavy-duty excavating equipment and 

techniques. Some of the more broken and highly weathered bedrock may be excavated by ripping 

• • Affected Environment 

• 
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or with a large truck-mounted excavator. Excavation in the competent and highly weathered bedrock 

will require drilling and blasting (see Exhibits 4-12 and 4-13) . 

As noted previously. excavations walls of near vertical should be appropriate within the competent 

bedrock. Within the overburden soils, cut slopes of about 1-vertical on 2.5-horizontal should be 

appropriate for excavation depths of 6 m (20 ft .) or less. Within deeper cuts, flatter slopes and/or 

benches moy be warranted . 

Both the dolomite and limestone units are subject to solutioning. Formation of sinkl1oles, however, 

is not common. Generally. the solutioning is most extensive near the soil/bedrock interlace. This 

interface is often 111e zone of conduit-type groundwater flow. 

Caverns have developed in both the dolomite and limestone units. The limestone is generally more 

soluble, and the presence of sandstone interbedding enhances development. For these reasons, 

there is apparently a greater occurrence of caverns within the Everton formation than within the Powell 

or CoHer formations. Many of these caverns have been mapped. 

Structure foundations would generally be supported within the bedrock. Spread footings should be 

appropriate over most of the alignment between Lake Norfork and Block Rock. Within areas of deeper 

overburden soils, drilled shafts or end-bearing piles would be appropriate. 

4.9.3 Black Rock to the Missouri State Line · Mississippi Embayment 

The por1ion ot the alignment between Blc;ck Rock and the Missoun State line crosses a broad alluvial 

plain. The plain has little surface relief except at boundaries of stream floodplains and terraces, locally 

occurring sandhills, and at Crowley's Ridge. These deposits are of two principal groups: 
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1. Ouatern11ry Alluvium: Quaternary alluvium denotes the relatively thick sequence of 

fluvtal deposus whtch blanket most of this portion of the alignment. This alluvium is pan 

of I he extensive deposits oi the Arkansas and Mississippi River and thetr tnbutaries. 

The alluvium may oo dNided into lwo parts. The lower part includes sand and g ravel 

with minor amounts of silt and clay. The upper part consists of stll and clay with minor 

amoums of sand. The alluvium thickness typically ranges from 30 to 60 m (1 00 to 200 

tl .). The average th ickness is about 30 m (1 oo fl.). 

The suriicial alluvium may be divided into several types of floodplain deposits based on 

the modo of deposition. These deposits include natural levee. backswamp, po1nt-bar. 

swale. and channel-fill deposits. Typically, the point bar and natural levee daposits a.re 

more sandy, and the backswamp and channel-fill deposits arc mora clayey. 

2. Crowley 's Ridge: Crowley's Ridge is located in an arce~ of higl1e1' and roll ing terrain 

west of Paragould This ridge is an erosional remnant of Eocene clay, silt, sand and 

lignite capped by Pliocene sand and gravel. Crowley's Ridge Is a div•dtl formed during 

the Pleistocene as ancestors of the Mississippi River to the west and the Ohio River to 

the cast eroded coastal pla1n sediments. The upper deposits consist largely of sand and 

silt bu1 contain lenses of gravel and clay. These soils were apparently placed by stream 

deposition during Pliocene time_ 

In certain areas. outcrops of the Tertiary Wilcox Group are present These oulcrops are 

principally located along the western edge of the ridge. These older deposits underlie 

the Pliocene sands and silts and cons 1st of interbedded sand, silt, clay and some hglllte. 

East of Black Rock, the alignment crosses the geologically recent alluvium of 111e Black River 

floodpla1n . Aher crossing this relatively narrow floodplain [about 3 km (2 miles) wide], the terra ill rises 

A ffected Environment 

US 412 Planning Study 
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to an alluvial terrace level that Is IJI<IIIketad with dune sand. Some other areas of dune sand are also 

encountered eas1 ot Walnut Ridge. Further to the east, the dune sands disappear and the Quaternary 

terrace deposits are exposed. The alignment crosses the narrow Hoodplaln of Cal ico River between 

Walnut Ridge and Crowley's Ridge. 

Crowley's Ridge is located wesl of Paragould and about 30 km (1 8 miles) east of Walnu11\idge. This 

area should be underlain by mostly sands and silts with some clays and gravels . 

Within and east of Paragould. the alignment crosses Quaternary terrace deposits. The final 

approximately 1.5 km (1 mile) of the alignment crosses the geologically recent alluvium of the 

St. Francis River f loodplain. 

In summary, most o f the alignment between Black Rock and the Missouri State line crosses 

Quaternary terrace deposits. These deposits typically consist of G to 9 m (20 to 30 ft.) of firm to very 

stiH silty clay, clay, and clayey silt overlying about 20 m (70 ft.) or more o f medium dense to dense 

sand wi1h gravel. The more recent alluvial depos1ts within the active floodplains arc similar in 

composition but art! generally of lower shear strength . 

Excavations may generally be accompnshed us1ng n01mal heavy-duty equipment and techniques . 

Dewatering or spectal procedures would be required In excavations extending into water-ooaring 

sands The potential for encountering shallow groundwater would be greatest in the active floodplains . 

In most areas, excavation slopes of 1-vertical on 2.5-honzomal should be appropriate for cu1 heights 

of 6 m (20 ft.) or less. Slopes of 1-vcrt1cal on 3-horizontal would be preferred to reduce erosion 

poten1ial. particularly on Crowley's Ridge Seismic conditions may dictate slopes of 1 -vertical on 

3-horizontal or flatter. 

Driven, precast concrete piles would be the preferred foundation 1ype for structures founded within 

the Quaternary al luvium. Pile lengths of about 15 to 20m (50 to GO (1.) would typically be required for 
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60-ton piles. Increased pile lengths could be required in the more recent alluvium. 

footings may be feasible on portions of Crowley's Ridge . 

4.9.4 Seismic Design 

The use of spread 

The alignment between Lake Norfork and the Missouri state line extends from Seismic Zone 1 at the 

west to Zone 3 at the east. Zone 1 represcmts an area of low anticipated seismic damage; whereas, 

Zone 3 represents an area of greatest seismic damage~ as defined in section 12-80-103 of the ''1995 

Laws & Rules of the Board Applying to Engineering & Land Surveying Registration" by the Arkansas 

State Board of Registration tor Professional Engineers and Land Surveyors. AASHTO's Standard 

Specifications for Seismic Design of Highway Bridges (1991) defines seismic performance categories 

(SPC's) for geographic areas throughout the United States. The corridor study area includes seismic 

performance categories ·•A" from the western project limit to just east of Hardy, category "B" from this 

point to Paragould, and category "C" from Paragould to the eastern project limit. Exhibit 4-15 

illustrates both tile zonal boundaries and SPC's along the corridor study area . 

The succession of earthquakes known as the New Madrid earthquakes (of 1811-1812} caused 

widespread liquefaction in an area of the nor1hcrn Mississippi Embayment, including northeastern 

Arkansas. Liquefaction occurs when ground vibrations induce pore pressure buildup, and sand 

develops a liquefied state. These earthquakes caused multitudes of fissures and sand blows over a 

large region. Sand blows are small, dome-like accumulations of mostly sand at the ground surface . 

They are formed by groundwater temporarily under artesian pressure as a consequence of earthquake 

shaking. On the basis of availaiJle studies, the alluvium located cast of Paragould underwent 

liquefaction 

In summary, we anticipate a low potential for seismic damage on the Ozark Plateau located west of 

Black Rock. On the alluvial plain, however, substantial damage associated with liquefaction could 

occur. Tho greatest potential for damage would likely be with the St. Francis River tloodptain. The 

summary of geotechnical findings is presented as Table 4-25 . 

Affected Environment 

US 412 Planning Study 
Norfork Lake to Missouri State Line 
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Table 4-25: SUMMARY OF GEOTECHNICAL FINDINGS 

·~ 7 ,•,~ ··.~ .. . , :; ... - ;:5-"T ... :J "S .. 
,;":: Mass Excavations 

I t~~-~;; 
>. 

._: 'iii . .i:t ~::~:~- < 't .. :: • ~ 

Drilli11g/Bias :Probability of Max. side Preferred 

t . PJly~~ogfaphlc 
~: ...... 

l •• slopes(H:V) - Geologi¢:< ting Req'd? , E~,countering Solutioning Caverns Structural Seismic 
Seg"me[lt ~· ..• ~ Reg~9n· , . Formation . (seeJ~<?IM) Groundwater {see note 2) Posslb_le? Llke_ly? Foot,il)g Ty~ Zone 

1 Ozark Highlands Cotler Dolomite/Everton Formation Yes Low Nearly Vertical Yes Yes Spread 1&2 

2 Ozark Highlands Cotter Dolomite Yes Low Nearly Vertical Yes Yes Spread 2 

3 Oz<lrk HighltHidS Cotter Dolomite Yes Low Nearty Vertical Yes Yes Spread 2 

4 Ozark Highlar>ds Cotter Dolomite Yes Low Nearly Veri ical Yes Yes Spread 2 

5 Ozark Highlands Cotter Dolomite Yes Low Nearly Vertical Yes Yes Sprcud 2 S. 3 

6 Onrk Highlands Powell Dolomite/Evertor> Formation Yes low Nearly Vertical Yes Yes Spread 3 

' 7 Mississippi Embayment Black River Alluvium/Ouatemary No High 2.5: 1 No No Driven Precast 3 
Terrace Deposits Cone. Piles 

(sec note 3) 

!I Mississippi Embayment Quaternary Terrace Deposits No Medium 2.5: 1 No No Driven Precas1 3 
Corle. Piles 
(see note 3) 

9 Mississippi Embayment Crowley's Ridge No Medium 2.5: 1 No No Driven Precast 3 
Cone. Piles 
{see note 3) 

10 Mississippi Embayment St. Francis River Alluvium/Ouatemary No High 2.5: 1 No No D~iven Precast 3 
Terrace Deposits Cone. Piles 

{see note 3) 

NOcCS: 

1. Where overburden soils are encountered, they may be excavated using nomu1l heavy duty excavating equipment and techniques. Maximum cut slopes of 2.5:1 for excavation depths less than or equal to !l m. (20 
ft.). G realer excavation depths may require flatter slopes and1or benching . 

2. Cut slopes of 1:3 are preferred. Seismic design requirements may dictate llatter slopes. 
3. Where overburden soil is encountered In lieu of competent rock, drilled shafts or end bearrng piles would be anticipated. (Precast concrete piles are not used in performance categories) . 
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Chapter 5 

PUBUCINVOLVEMENT 

5.1 BACKGROUND 

Tne public involvement process was developed to educate, inform and update the pubhc on activities 

associate<! with the US 412 Corridor Planning Study. The process developed for th1s project focused 

on iniorm1ng the public while gathering valuable local input. 

The consultant team worked c!osely with AHTD to outline a successful public involvement plan and 

schedule. The plan developed included the following tasks: 

• Develop a comprehensive mailing list database of project contacts 

• Construct meeting notices and press releases 

• Develop public meeting format 

• Estoblist1 project handout materials 

• Conduct two open houses (intormal publ ic meetings) within the corridor 

• Design and Implement public opinion surveys 

• Provide media rotations 

5.2 PUBLIC INVOLVEMENT METHODOLOGY 

The consultant team proposed the public involvement process for this project to be conducted in an 

inform<:~ I open house format. The open house format used in this study was developed through prior 

experience. The open house format provides a comfortable setting for U1e public and the consultant 

team to exchange communications. The informal open house methodology implemen1ed for this 

project est<:~blished a sense of involvement from the communities along the US 412 study corridor . 

5.2. 1 Database 

The consultant team developed a comprehensive database of interested parties impacted by the 

project. The database listing was upd<Jted throughout the duralion ol the project and included the 

following: 

Public Involvement 

• Media contac1s 

• City, county, state and federal elec1ed officials 

• Local landowners 

• Business within the corridor 

• Special interest groups 

• Chambers of commerce 

• Concerned citizens 

• Consultant team members 

A comprehensive mailing list was developed from this database. The mailing list was used for project 

correspondence, which included open house announcements and press releases. 

5.2.2 Logo Development 

The consultant team developed a simple, easily recognizable project logo to be included on all press 

releases and public Involvement correspondence. The logo was developed to be included on all 

correspondence regarding the publ ic. 

5.2.3 Press Releases 

The press releases developed for the US 412 Corridor Planning Study were developed and written 

by the consultant team, in dose coordination with AHTD. After rev1ew and approval of the press 

releases L>y AHTO, they were distributed to individuals in the mailing list database. 

Three press releases were developed for this project The first release was a gen!:'lral announcement 

of the project explaining who. what, why and where the project was being conducted. The second 

press release was an announcement of the open houses. The final press release contained a 

summary of the project's conclusions and recommendations. 
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5.2.4 Public Involvement Correspondence 

The consultant team prepared and distributed several announcements and invitations during the 

course of the study including the following: 

• General open house announcement 

• Paragould open house announcement 

• Hardy open house announcement 

• Open house invitations to elected officials 

The open house announcements were printed on highly visible colored paper and were posted 

strategically in highly visible areas in both Paragould and Hardy prior to the meeting. 

5.2.5 Handout Materials 

All materials required for the conduct of the public involvement process were developed by the 

consultant team. These materials were reader-friendly and written in such a manner so as to be easily 

understood by everyone in attendance. The consultant team developed handout materials to be 

distributed to all the open house attendees. The handout sheets produced for the open houses 

• include the following materials: 

• • • 
• • • 
• • 

• Open house stations 

• Terms and abbreviations 

• Project overview 

• Stucly process flowchart 

• Traffic analysis information 

• Environmental and cultural constraints 

• Goals and objectives 

Public Involvement 

5.2.6 Exhibits and Displays 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

Each station in the open house had several colorful, simple graphics to illustrate the focus of the 

particular station. Each station was clearly marked with colorful street signs mounted on poles 

identifying the station name. The displays indicated the preliminary findings. These findings sparked 

an open discussion between the public and the consultant team. All exhibits and displays were 

provided by the consultant team. 

5.3 OPENHOUSEFORMAT 

The open houses were set up to easily guide the general public through a series of information 

stations. The flowchart in Exhibit 5-1 illustrates the open house setup and flow procedures. The 

information stations provided allowed for elements of the project to be separated. This separation 

allowed for participants to focus on the specific areas of the project they were interested in while given 

the opportunity to talk, one-on-one, with members ot the consultant team, It also allowed for the public 

to participate at their own pace. The open house stations were laid out as follows: 

• Welcome/sign-In 

• Project overview 

• Environmental concerns 

• Traffic issues 

• Alternative considerations 

• Public input 

• Refreshments 

5-2 



• • • • 
• • • • 
• • • 
• • • 
• 
• • • 
• • • 

E:iJ Lockwood, Andrews & Newnam, Inc. 

Exhibit 5-1 
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5.3.1 Welcome/Sign-In Station 

US 41 2 Planning Study 
Norfork Lake to Missouri State Line 

As participants in the public involvement process entered the open house they were greeted by a 

member of the consultant team and asked to sign-in. The sign-in sheet obtained general contact 

information including person's name, mailing address, telephone and fax numbers. The sign-in sheets 

were divided into the following four categories: 

• Elected otficials 

• Special interest groups 

• Media 

• Citizens 

Tho elected official sign-in sheets were printed on red paper and wero for individuals holding an 

elected position whether city, county, state or federal (i.e. mayors, sheriffs, judges, state 

representatives, state senators, U.S. representatives and U.S. senators, etc.). The yellow special 

Interest group sign-in sheets were completed by any individual representing a special group of more 

than one person excluding their family (coalitions, business owners, Chamoors of Commerce 

directors, church ministers, etc.). Newspaper, television and radio station representatives signed the 

blue media sign-in sheets and citizens filled out the white sign-in sheets 

As each person signed in. they were given a color-coded name tag representative of the sign-in 

completed. Therefore, while visiting each project station consultant team members were able to 

identify the affiliation of the person with whom they were talking. Consultant team members present 

wore special name tags distinguishing them from other individuals . 

A colored dot also representative of the segn·in sheet was given to each person and they were asked 

to place the dot on a corridor map in the general location of their home. This was a fun hands-on 

experience that allowed the public to interact wnh the consultant team while familiarizing them wnh 

the study area and the mapp1ng to be used throughout the open house . 
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An infonnationaJ packet was then handed to each participant. Tho packet contained an explanat ion 

of the open house stations and a list of transportation terms and abbreviation definitions. The 

participant was then directed to the project overview station . 

5.3.2 Project Overview 

The project overview station was manned by two consultant team representatives. The consultant 

team at this station explained the overall goals and objectives of the project. Exhibits illustrated the 

study area and the Sludy limns of the project. The consultant team also explained how the consultant 

team was comprised. why the study was being conducted, the funding break·dovm for the project and 

the project schedule . 

intormation sheets were handed out t11at explained the purpose and goals of the study. A flowchart 

exrj lalning the project flow process was also given out. General questions and concerns were also 

answered . 

Consultant team members then funneled participants into the specialist project stations. Everyone 

was encouraged to visit and provide input to every station at thetr own pace. Once they completed 

thmr data gathering, they were requested to visit the public input station and provide the consultant 

team with written comments regarding specific areas of the project . 

5.3.3 Traffic Station 

Tne consultant team's 1raHic specialist provided exhibits and answered questions relating to traffic 

issues. Participants provided and received infom1ation about traffic volumes, accident locations, levels 

of service (LOS) and traffic operational pattoms. Displays were provided to illustrate LOS and existing 

and futuro traffic volumes. 

Public Involvement 

5.3.4 Environmental Station 

US 412 Pl anning Study 
Norlork Lake to Missouri State Une 

At the environmental concerns station the consultant team's environmental and cultural expert 

highlighted environmental concerns throughout the study area. The location of historical sites, 

cemeteries, endangered species and other sensitive environmental or cultural areas within the study 

area were graphically represented on exhibits. Photographs were also provided to illustrate these 

concerns. 

5.3.5 Alternative Consideration Station 

The alternative consideration Slation explained the alternative constderauons being studied throughout 

the corridor. This station was the focus of the open house and was manned by the consultant team's 

Project Manager and the AHTD Contract Manager. Displays opened discussions on short and long 

tem1 improvements. The irnprovements discussed included building passing lanes, widening sections 

to four Ia nos and constructing bypasses around some towns. All attendees had the opportunity to 

provide input on the preliminary alternatives lor both long and short term improvements. 

5.3.6 Public lnpuUSurvey Station 

The final station in the open house was the public input station. All open house participants were 

given a survey lom1 to be completed with their writ1en opinions. The survey form provided a forum 

for citizens to provide the consultant toam with their opinions on improvement aflematives for relieving 

congestion through problem areas along the corridor. Also, questions related to the number of travel 

lanes along each segment of the corridor were asked. The survey also provided the opportunity for 

input on environmental and cultural issues, general traffic concems and any other issues that tho 

participant felt needed to be studied by the consultant team. 

After completing the survey, attendees were asked to complete a short thrce·question survey related 

to the open house tom1at. Everyone who visited the public input station was given an Arkansas state 

highway map, courtesy of the AHTD Public Relations Department . 
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5.4 PUBLIC 'INVOLVEMENT IMPLEMENTATION 

A total of two open house meetings were held during the course of the study. The first open house 

was held in Paragould, Arkansas on April 9, 1997. The second was held in Hardy, Arkansas, on 

April 10, 1997. 

Exhibit 5-2 shows the location of the meeting attendees' homes by category type. The open houses 

held in Paragould and Hardy provided good representation from the central and eastern ends of tho 

corridor. Both locations were within an hour's drive for 90% of the corridor population. 

5.4.1 Paragould Open House 

The open house in Paragould was held on Wednesday. April 9, 1997, in the Paragould Community 

Center between the hours of 4:00 pm and 8:00pm. Prior to the meeting, the consultant team sent 

notices to state, city and county elected officials, local media and special interest groups. 

Rcpresenta1ives from AHTD were also invited by the consultant team through personal invitations . 

Citizens were notified of the meetings through fl iers placed in storefronts and public service notices 

placed in area newspapers by the consultant team. 

5.4.2 Hardy Open House 

The open house in Hardy was conducted in the Old City Gym between the hours oi 4:00 pm and 8:00 

pm on Thursday, April 10, 1997. As with the Paragould open house, the consultant team invited all 

state, city and county elected officials, local media and special intorost groups. Representatives from 

AHTD were also invited by the consultant team through personal invitations. Citizens were notified of 

the meetings through fliers placed in storefronts and public service notices placed in area newspapers 

by tho consultant team . 

There were 140 people in at1endance at the open house in Hardy. There wore seven (5%) elected 

officials, six (4.3%) media representatives, sixteen (11.4%) representing special interest groups, and 

111 (79.3%) citizens . 

Public Involvement 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

The attendance at both the Paragould and Hardy open house meetings is summarized in Table 5-1. 

Table 5-1: ATTENDANCE AT OPEN HOUSE MEETINGS 

Paragould Hardy 

April 9, 1997 April 10, 1997 

Elecled Officials 7 (12.1%) 7 (5%) 

Media 2 (3.4%) 6 (4.3%) 

Special Interest 16 (27.6%) 16 (11.4%) 

Citizens 33 (56.9%) 111 (79.3%) 

Total 58 (100%} 140 {100%) 

5.5 SUMMARY OF PUBLIC INPUT 

As previously mentioned, the objective of the public involvement process was to educate, inform and 

update the public on the status of the US 412 Corridor Planning Study. The public involvement 

process also provided tho consultant team with a means to obtain local perceptions and concerns. The 

consultant team, through the evaluation forms, was able to gather information directly from those who 

would be affected by the short and long term improvement plan recommended. 

5.5.1 Evaluation Forms 

The public input/survey evaluation form contained eighteen questions related to various study 

elements of the corridor. Exhibit 5-3 shows a copy of the evaluation form used at the open houses 

to obtain public comments. Questions 1 through 9 asked participants their views on improving traffic 

conditions in and around the towns of Paragould, Hardy, Walnut Ridge, Viola, Ash Flat, Salem, Portia, 

Black Rock and Ravenden. Questions 10 through 15 relate to improvement needs to be considered 

for the following roadway segments: 
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us 412162163 

Corridor Planning Study 

Evaluation Form 
TlrMI~ )'(>II for r•arlicipating ill fonight's us 411J62JG3 Corridor Planning Study Open Housl>. 
To h e/1) defe(mine the corridor improvement optio ns, w e need your fCtJdhack. 

Qu""~tivn 1 
\'\.,...;;t is yn.Jr rccommcndntton tor 1mpruvin~.? tro:.ff1(; crn·,dl~lons in t-tiKi<.~•uund PARAGOUlt>? 

A N:) irl•p(ovefl'ker.ts aro fH'!f:!l<":d 
n nuild fly-pas<:. North o f tO'Nn trom 11; 

C:. Build By P""" So~1h of l oNn frorll ·-· 10 
D. A1Jl1 additiom~f 1anes through t\"M'n r1' ~pncc 1!. av~1:.Jb le --- - -----
F No OpiniorVNot Interested 
F Olt1er (please '"~lain) 

==========---=-----
Question 2 
V...t1at is yu;;r r&.:.01un1enda1ion for improving trnfhc cond111on~ •n ~nd around HARDY? 

t .... No 1mprove;ments me Heeded. 
B. Build By-pass North <1f \own from _ _ _ .. , __ \o . ____ _ 
C Bui;d H)'-pa:;~ Sot.Jih o110W'Jt 'u11~ • --,---~-...,...,...,--t, o ---------
0 Add oddition.:il kmes throuoh tovm 1f <:>pnce i!; ~·.:aii<Jbl~ 
E. No Qp;nir>rVNut ln\efesl«<l 
F. Othl'~r (p~(: t1~<"": ~xpt;un), __ _ 

,, _, ______ , __ -----

Qur~slion 3 
'.,'\,at is you~ rcr-.on'l•:-~~ndntion for •mprov1ng tl.;.i''ir; OOIVJihOil!> 1n <.ind .:tround WA LNUT RIOGC? 

1\ No !mpro-.'f:metM; arc ne>!)dcd. 
0 f3t•iki Oy-..-..c.s.s No, til o< town frc>~n t(} _____ _ 

C n":td fly-pass Soufh ot t::>wn f~O'l'l In---------
0 fo..·jd odd;tlonnl lanC!S through \:"l\V(l i~ $:j1~r-.e 15 ;w;;:I.:Jb!e 
(;. No 01.•iniun/Not Interested 
t=. 01hf.":r {OI<?t1!=le €xpl;;jin) _ _ • ---------

Qu~stiort 4 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

Whn1 J!> your rer.omrnondation for 1mprovtng U<:i:tflc conoit1ons in and afOul!d VIOlA? 

A No imr>rovem.ents ;;~1e needed. 
(l HIHid lly-pass No<1h or lown from to. 
C. l:!u1ld By-po::>& Souih nf town from to 
0 A<id additiO.V.:I( iCIJH~~ through tmvn 7t sr.<"J('A) i~ ;:} .. •nll.:ib~ --------
r No OpininniNotlnteres\ed 
F. 001~r (plea&e explain) ________________________ _ 

---------- ---- -·----
-------

Qu('!stion 5 
'-"·•11.:3tt i::; your n~comrnend.1t1nn for imprnvin:J traff,c <'.0Jlr1i~i<J~$. 111 ~'10 ~fOlJna ASH FLAT? 

A No 1tnprov~mon1~ ;;m needed. 
B. Butld By po" Nor1h ollnwn trnrn 10 
C RuiiG Oyi><lS$. Soutll o~ town from to---------
1) Add :lddl1 1onnllnn~~ thfOI.YJh \('1-. .. ·n if ~pace 1s ;;,va•l<.'b'.t: 
L No Opinion/Nut lnte-rcr.tcd 
I . Other (please explain) _ _ 

Qu(!~;1.ion G 
W:l.JI I& ·y-our rccommeruj ation f01 improvlns.J tranic com.Ji~ions m and a1ound SALEM? 

A N<J 1mprnvernents are needed 
B. Bu1ld I':Jy.pass Nnrth of town frorn tr;-
C Build By pas. South o11own from \n 
0. Ad1~ ;:~ rj.:j ittrJll.st l f~lle~ through town If sp~oo 15 .J'JOilU.blc ------ -

r No O pinion/N(,I Interested 
F. Ot'1~r (please expl~in) _____________________ _ 

Question 7 
'v"ln.:;l1s y<.•ur reoommcndnhon for ur.pmvn1g ln~ffir: con:-1111:·1·):» 1r'. and around PORllA~l 

f\ No 1mprovr:mr.:--tl~ m~ n~;~edcd. 
f:J l:JUiid HY·fXlSS Norlh o: tovtn from h) 
C Bu;ld 13y.pa"s Sou111 or lown from to ___ _____ _ 

D. A;k:' ~r1 :11ti01 1 t1 l lan~s t~)rough town 1f !.ipac·~ ·~ a· .. ·~ilal'>l~ 
f No OptninniN<JI tn~r:r(:~ir.d 
F. O:l ,er' (pi"""" exploh) 

Exhibi t 5·3: PUBLIC INPUT/EVALUATION FORM 

Public Involvement 5-B 
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0VM1ion 8 
W\.d r-.. )'U.lr rccomn~liCXllor •.:nprovrnu tn.dfic COOt11f.Qns 11 and oro;Jna BLAC K ROCK? 

A N•) in1provements oro r-r:<!<i•~ 
n 01u~d Oy-pass N·:.n1h o1 it~\<\'" frr:m _ w 
c:. !;ulld nyMpa~s South Q~ tov.m fmm - - ~(I 
rt /"ri1J Cldditionall<:lnC$ t h rDtr.JII (O'Nfllt !.;J<lC'.C l$1 ~Jftil~t;.le 
~ No O;>•n;o;n/Not Interested 

~ Orr-cr IP'""""' ~'P"'"') -------

Quc><fioll 9 
\f/lmt1a y·o..,r rM:ttr);.;n&rt :.J::~ I •on tor •rnprrN•ng tl:.:tlltc cond,·t•on.s 1:1 ~ind aroun<1 RAVF..t-•OI:N? 

1\ No im;mwemen::; :Jrc l'lnr.rk:d 
El Su1IU tiy-p.-'lss Nni'U1 ut tc:Mtn from to 
C l)ulll By pass Scu1h Of l()wf) 100111 . _to __ _ 
0 Atlrf.'><!'!tiur.all.:in.,; 1111tlU!)h ltl'<~!l rf space IS ""d•laiJitf 
E Nu Opir...,.tlollrt.:ot~~t'-'<l 
r 0\l't'll (p!eaoc cxpoiol ___ _ 

QI,O$/ion 10 
\M\at to <1"d•.v<.w mprovon.~'tl! ... 1lAA-d to 00 coos.t.io~r··t l 

M OUNTAIN HOll E TO SALEM 
A N:J tfTlprv·.rem·~ nr~ ~~ 
tl Add pn" in9 tan"s lhrouqhout 
C \Nifftm to 4 J;J."''93 
0 No op;o;c .. m ot ln(O<OSicd 
L. Ott>e< fplca5c «Xplail\). 

Or1C$rion 11 
IJt.'l:l! roa&,.ny imprt)ve1l1'41i1S o.eed to bo> ~llt!r<'ll' 

SA~EM 10 ASH FLAT 
A., No lmp,vvc·m+)pts ttr~ n oodcd, 
8 AntJ pas~ir •g J<J.nf!~ thri'l'lt!Jht te JI 
r. 'VIIi<1cn tu 4 lane!-> • 
D No Oponiofl/tJ.,.t lmorcstcd 
1: ry.IIP.r (please eYpi:IJ'>), _____ _ 

- - - ------ -------

Ouest tOn 12 
V'/ltt11 f000v,oay lfl~pJOVOmN'Ulf. t~d 1U be C<".A15l(J9fed 

ASH FL./IT TO HARDY 
1\ No tmllf ( •VtHnent!; nrf.f n~ttUt!d 
H At.I<J ~asotng lanes U~tOU\?hOIII 
C Wtlql'l to 4 lane·• 
D No C)s:!Jn•nr.~Not ln1crc~ttltJ 

1- Otlo~r !JJ"'~"' expl•11)'-----

QWjSt {OfJ 13 
'v\'hc-lr V~dw;1y lffil)ffJvtmt~n1~ noft(l lo !_1~ cunstc'crcd 

HARDY TO WALNUT RIDGE 
A No Wllprovcments ~tre 1"\CCC~d 
1:1 Arl<1 p&s•.rg lor.= U•<.>V!II>CtA 
C WooJo::n to 4 m""s 
0 Nn Op!nl0ni14nt h~teres10d 
E Olh~r (1.•l•"''e exp;a,n)_ 

0UC$fic.tn 14 
'Wt lat roa<fway•n~"f&JCffdlnf~ 11ood !o DC c:Ql~-.Ji-Jit."'lS 

WALNUT RIDGE 10 PARAGOULD 
A No rmpmvemeuts ;:uc fk:1'!c1&d 
0 ArJd poss!n.Q lan~s thro.Jnhou: 
('; Wtdon to 12 li.:mcs 
0 Nu ()plnt<><JiNot lntBroolod 
r O tll'.tl (pleooc CXPI«;n) 

Qu\•;it ion 15 
VVh.ll tC:\dwt11 lfnprO'Icrr/tt"tt~ fle~:J Ia be cnnSn~':Htd 

PARAGOULD TO TilE MISSOURI STAT!:: LINE 
f\ Nn lmnrnv~mcnts nrr. n~fi<J4;;J, 
B AUd pas~t110 l:.::.n~~ :llr<.HJt'JMUl 
C Widen to J'l lanes 
0 Nu Op.,toniNotlnlen:olcd 
F 01,..,.. (pl~asc eyp~=L __ _ 

Exhibit 5·3: PUBLIC INPUT/EVALUATION FORM (Cont'd} 

Pubtic Involvement 
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Qu.,;!lon J 6 
IM li>l ar" yuu1 mnjoo ccnccms rognrding TRAFRC'I 

Qu.:...qtir)n 1 i 
Wh;:rt arc y<>oo< oll!~<lt ENVlRONMENTAL/CULTURAL rllt'l«!f'rl><'f 

Oucstlon I B 
Pleas.- provodo nny nd~~ c.tmiTI<'nls or roo"lCelns you h."IWI 

- ··-----

THANK YOU 
FOR YOUR HELP! 

US 412 Planning Study 
Norfork Lake to 1.1issouri State Une 

us 412162163 
t a ,, 5 rr f , • _.. _ ... 

Corridor Planning Study 

Qt1estiot1naire 
Please answer rite following questions ro help us to continue improving t11e 
public parti cipation process for the US 412162163 Corridor Planning Srudy. 

Ouostion 1 
Hew dod yoc t>eor .'txn~l ~""Open I k>U<e? 

,. Newsp.:Ipcr 
" l ~ndlo 
cTV 
r. I l)•nl'!> 
u Word of Moulh 
o Other (pl.o"'" specify) ___ -----

Oull:Stlon 2 
Uo )'o.J N:i~ <...~ SU{J[te!:-11005 or COil\rflt!lltS ObOU1lhfl ft.)! lOOt ot this open hot..t'$tt? 

Ouest/on 3 
11o yvu Have nny suggcsUons or cormncnls nhnutl 'li..1W to improvn the way the pub !Jr. 1:~. beiny kopl 
mformed ~bout this stu(Jy? 

. 
I 
l 

Exhibit 5·3: PUBLIC INPUT/EVALUATION FORM (Cont'd) 

Public Invo lvement 5·10 



• • • • • 
• • • • • • • • • • • • • • 
• • 

~ Locf.wood Andrews 8 Newnam. Inc. 

• Mountain Home to Salem 

• Snlem to Ash Flat 

• Ash Flat to Hardy 

• Hardy to Walnut Ridge 

• Walnut Ridge to Paragould 

• Paragould to the Missoun state line 

The last three qucst1ons were open responses from the public to provide their concerns on traffic, 

environmentalfcultural and any other general comments. The evaluation forms were collected and 

summarized by location, and as a combined total. 

5.5.2 Paragould Evaluation Form Results 

The results are summarized in Table 5·3. The majority of the respondents from the Paragould open 

house, 59%, favored a bypass south of Paragould while 32% preferred a northern bypass. A nortl1ern 

bypass at Hardy was preferred by 40% while 33% of the respondents favored a northern bypass at 

Walnut R1dge. For the remaining areas, approximately 50% of the respondents felt additional lanes 

were required through the towns if right·of·way was available, while on an <JVerage approximately 20% 

had no opinion or were not interested in these areas. On an average lor respondents from the 

Paragould open house, 38% responded to the need for additional lanes, while 27% had no opm1ons 

or wcro not Interested. Only 5% of the attendees felt no improvements wore needed for the corridor. 

Of the part1c1pants rn the open house, over 74% recommended additional lanes throughout the 

corridor. Over 91% lhough! US 412 between Paragould and the Missouri state line needed to be 

widened to four lanes OJnd anolher 84% felt the same way ior the segment between Paragould and 

Walnut R1dgo Public perception is that a lour·lane facil ity Wi ll improve traffic conditJons throughout 

the corridor . 

Public Involvement 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

Motorist safety was the major traffic concern from attendees at the Paragould open house. The most 

frequcnUy cited issue was the mixture of high-speed through traffic and low-speed local traffic. When 

questioned about environmental and cultural concerns, only six responses were recorded. All favored 

environmental preservation as much as possible. 

5.5.3 Hardy Evaluation Form Results 

The results are wmmarizcd in Table 5·3. Artcndeos from the Hardy open house were very concemed 

and focused on removing truck traffic from the main street ot Hardy (US 412/63). Close to 80% of the 

respondents felt a bypass north of Hardy was needed to remove congestion. The northern bypass 

of Hardy has a lot of support becOJuse of positive alttcles published in the Hardy newspaper recently . 

The mayor of Hardy has outlined a route and has been selling It to the public. When asked about 

improvements in and around other towns along the corridor, people at the Hardy open house had no 

op1nion or were not interested. 

Approximately 54% of the public surveyed at the Hardy open house felt that US 412 should be 

widened to four lanes throughout the corridor. Evflluat10n form results did not favor any particular 

segment. Public opinions in the Hardy area stated roAdway improvements were needed for the entire 

corridor. However, anotl1er 33.6% had no opinion or were not interested in improving roadway 

conditrons . 

The most frequent responses to Question 16 ·"What are your major concerns regarding traflic• were: 

• Commercial vehicles traveling through town on the mmow roadways cause seveml 

accidents each week in town 

• Truck mirrors are continuously hitting each other 

• There arc no passing opportunities throughout the town 

An additional concern cited in the survey responses was the frequent flooding of Spring River . 

5·11 
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Public Involvement 

Table S-2: PUBLIC RECOMMENDATIONS FOR IMPROVING TRAFFIC CONDITIONS 
PARAGOULD OPEN HOUSE 

No Improvements Build Bypass Build Bypass Add Additional No Opinion 
Question Are Needed North of Town South of Town Lanes in Town Not Interested 

Response I Percent Ac~ponse I Percent Response I Percent Response I Percent Response I Percent 

1 Paragould 0 0% 7 32% 13 59% 1 5% 1 5'70 
2 Hardy 2 10% 8 40% 3 15% 3 15% 4 20% 
3 Walnut Ridge 1 6o/Q 6 33% 4 22% 3 17% 4 22% 
4 Viola 1 5% 1 5% 2 9% 11 50% 7 32% 
5 Ash Flat 2 9C}~ 4 18% 1 S"'o 10 46% 5 23~;(, 

6 Salem 1 so' 10 1 5"'' 10 2 9% 10 46% 8 36% 
7 Portia 2 9% 1 s o/t> 1 5% 11 50% 7 32% 
8 Black Rock 0 0% 2 9% 2 9% 11 50% 7 3?.% 
9 Ravenden 0 0% 1 5~~ 1 5% 12 55% 8 36% -

TOTAL 9 5% 31 16% 29 15% 72 38% 51 27% -

No Improvements Add Passing Widen to No Opinion 
Question Are Needed Lanes Throughout Four Lanes Not Interested 

Response I Percent Response I Percent Response I Percent Response I Percent 

10 Mountain Home to Salem 0 0% 2 9% 16 70% 5 22% 
11 Salem to Ash Flat 0 0% 2 9% 16 70% 5 22% 
12 Ash Flat to Hardy 2 8% 3 13% 14 58% 5 21 % 
13 Hardy to Walnut Ridge 0 0% 2 8% 18 72% 5 20% 
14 Walnut Ridge to Paragould 1 4% 0 oo• /o 21 84% 3 12% 
15 Paragould to Missouri state line 0 0% 0 0% 21 91 % 2 9% 

TOTAL 3 2% 9 6% 106 74% 25 18% 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

TOTAL 

Response I Percent 

22 100% 
20 100% 
18 100% 
22 100% 
22 100% 
22 100% 
22 100% 
22 100% 
22 100% 

192 100% 

TOTAL 

Response I Percent 

23 100% 
23 100% 
24 100% 
25 100% 
25 100% 
23 100% 

143 100% 
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Public Involvement 

Table 5-3: PUBUC RECOMMENDATIONS FOR IMPROVING TRAFFIC CONDITIONS 
HARDY OPEN HOUSE 

No Improvements Build Bypass Build Bypass Add Additional No Opinion 
Question AreN~ded North of Town Sooth of Town Lanes in Town Not Interested 

Response I: Pe!CMt Response I Percent, Response J Percent Response 1 Percent Response 1 Percent 

1 Paragould 2 2% 5 5% 7 7% 12 1 1~{, 81 76% 
2 Hardy 0 0% 71 79% 10 11% 7 a•' / 0 2 2% 
3 Walnu1 Ridge 1 1% 10 10% 7 7% 14 13% 73 70% 
4 Viola 3 3o/o 2 2% 1 1% 32 30% 69 65% 
5 Ash Flal 5 5% 12 12% 3 301 10 40 40% 41 41 % 
6 Salem 4 4% 2 2% 8 8% 36 34'% 57 53% 
7 Portia 3 3~~ ~ 

" 3% 3 3% 36 33% 64 59% 
8 Black Rock 3 30! / 0 3 3o' l o 23 26% 4 5% 56 63% 
9 Ravenden 1 , 0 ! 

/C 0 0% 44 41% 4 4% 59 55% 

TOTAL 22 2% 108 12% 106 12% 185 20% 502 54% 

No Improvements Add Passing Widen to No Opinion 
Question . Are Needed Lanes Throughout Four Lanes Not Interested 

Response I Percent Response I Percent Response I Percent Response I Percent 

10 Moumain Home to Salem 3 3% 1 1 10% 63 57% 34 31% 
11 Salem to Ash Flat 3 3% 10 9% 66 60% 31 28% 
12 Ash Flat to Hardy 3 7% 2 5% 21 49% 17 40% 
13 Hardy to Walnut Ridge 2 2% 14 13% 73 67% 20 18% 
14 Walnut Ridge to Paragould 4 4% 7 6% 51 46% 49 44% 
15 Paragould to Missouri slate line 1 1% 14 12% 53 44% 52 43% 

TOTAL 16 3% 58 10% 327 54% 203 34% 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

TOTAL 

Response I Percent 

107 100% 

90 100% 

105 100% 
107 100% 
101 100% 
107 100% 
109 100% 

89 100% 

108 100% 

923 100% 

TOTAL 

Response I Percent 

11 1 100% 
110 100% 

43 100% 
109 100% 

111 100% 

120 100% 

604 100% 
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5.6 QUESTIONNAIRES 

Meeting attendees were asked to fill out a throe-question questionnaire relating to how they were 

Informed of the open house. the format and how the public could be better informed of the project 

status. Word of mouth und tht;J newspaper were the most popular means of spreading news ot the 

open house. Radio public service announcements and fliers passed out by tho consultant team were 

also two effective ways of generating interest in the open houses . 

The open house format was rated by over 85% of the attendees as being very informative. There 

were only a few negative comments and these wnged from not enough media coverage to not enough 

information provided. Several comments were made to the lack of media coverage and others were 

concerned that AHTD was not keeping the public informed of all the happenings . 

For ways to Improve on keeping the public informed, several people expressed concerns for more 

media coverage und advertising. The public was also interested as to when results of the US 41 2 

Corridor Planning Study would be ava1lable and presented to the public . 

5.7 MEDIA RELATIONS 

The media relations provided for the US 412 Comdor Planning Study included the interaction by the 

consultant team with lhc following media types· 

• Newspapers 

• Community journuls 

• Radio stations 

• Television stations 

Public Involvement 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

The successful utilization of tho media allowed for the consultant to posnlvely reach a majority of the 

public. The media served as a timely means of informing the general public of the US 412 Corridor 

Planning Study. A relationship was established With media personnel to aid in the dissemination of 

project updates and future events. Several newspaper articles were written about the project. 
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Chapter 6 

TRAVEL DEMAND FORECASTS 

6.1 BACKGROUND 

6.1.1 Issues 

US 412 exists primanty as a two-lane rural highway across northern Arkansas. Regionally, it connec1s 

Tulsa, Oklahoma and Nashville, Tennessee. However, terrain and highway deficiencies preclude rts 

usc as a major east-west traffic carrier. It !unctions primarily to handle local trips for work and 

recreatlon, as well as providing a connecting link between major north-south crossing highways. 

Recent sustained economic growth. in the region including the tourism, agriculture and manufacturing 

sectors, accents the need for the improvement of this arteria l. The lnterrnodal Transportation 

Et11ciency Act of 1991 (ISTEA) recognized the importance of this corndor by designating US 412 as 

a ··high priority corrido1 ," The act authorized funding lor feasibility and planning studies. 

Udnlll congestion is often experienced in the corridor's small cities at or near major intersections with 

crossing highways. Heavy truck volumes are a consideration in somo of these major crossing 

corridors. Truck traH1c IS also a concern in the mountainous areas where t11e terrain influences traveler 

delays. 

Determining appropriate growth rates and dealing with lhe major crossings are necessary to establish 

accurate travel demand forecasts. It is also important to understand and incorporate available bypass 

and route study findings for the significant urban centers within the study limits . 

6.1.2 Task Objectives 

The task o1 travel demand forecasting includes the fol lowing objective elements: 

• Review of available traffic volume data 

• Development of future volume projections using histoncal traffic growth rates 

• Analysis and forecasting of travel demands 

Travel Demand Forecasts 

Available traffic volume data will be examined on a section-by-section basis to identify critical sections 

and to relate physical conditions with peak demands. Future volume projections will then bo 

established using historical count data and the correspond1ng growth rates. The growth rates will be 

evaluated in light of other study data and area soc1oeconomic growth potential. Next, existing and 

future projections will be analyzed In light of existing roadway conditions to detennine the 

corresponding Levels of Service (LOS). Growth mtes will be adjusted, if appropriate, and travel 

demands will be forecasted by section for the design year (Year 2017). Travel demand forecasts will 

be used to establish and test the Proposed Alternatives. 

6.2 CORRIDOR CONDITIONS 

6.2.1 Character of US 412 

US 41 2 is the major east/west highway system between Norfork Lake and the Arkansas/Missouri state 

line, with concurrent sections ot US 62 and US 63 between Nortork Lake and Walnut Ridge. US 41 2 

follows a path of least resistance throughout most of northern Arkansas, which is primarily dictated 

by rolling and mountainous terrain . 

Roadway inventory data for US 412 was provided by the AHTD. The inventory data dealt with the 

physical and operational characteristics of each section of roadway and were used to evaluate the 

existing and future travel demands. More than fifty descriptive items, ranging from lane width to 

percent no passing zones to truck traffic percent. were included in the data set. A summary or 

selcctad i1ems from this invantory can be lound in Appendix C. 

Of the 216 km (134 miles) of US 412 included in this study, approximately 169 km (1 05 miles), or more 

than 78% ot the existing h1ghway, Is two-lane. The remaining segments are four-lane. Approximately 

90% or the total length has shoulders of eight feet or less, with 15% of the total having shoulders less 

6· 1 
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than four feeL and 10% having no shoulders. Over 90% of the route was in good pavement condition, 

while 9.1% was fair and none was rated poor . 

Sate passing sight distance is available on approximately 47% of the corridor, yet truck climbing lanes 

have been provided on six sections of US 41 2. Heavy trucks account for much of the daily traffic in 

this region. Tl1e percent truck traffic is considerably high (approximately 20%) lor the segments of US 

412/63 between Hardy and Walnut Ridge. West of Hardy. tho percent truck trafllc decreases 

considerably ano accounts for only 10% of the daily traffic. Unfortunately, both sections pass through 

some rolling and mountainous terrain which compounds the effect of truck Ira Hie on other tra!fte. The 

segment of US 412 between Walnut Ridge and the Missouri state line had the highest percentage of 

truck traffic at 24%. Higher truck volumes in 1his region are less of a probtern because of the relotively 

level terrain . 

6.2.2 Exlsting Traffic Volumes 

Existing (Year 1994) annual average dally traffic (AAOT) volumes were obtained from AHTO and 

roviowed lor each section along the US 412 corridor. Peak hour factors (K-factor) and directional 

spins (0-factor} were also obtained and verified. These factors were applied to the MOT's to 

determine a peak hour directional volume for each section. These volumes were then used to identify 

capacity deficiencies in the existing corridor. A summary of the traf1ic counts and peak hour factors 

Is Included in Table 6-1. 

6.2.3 Accident History 

Another Important factor to consider when examining possible improvements to an existing route is 

the acctdent history. Accident data for the corridor from the years 1993, ·1994 and 1995 was obtained 

from AHTD and reviewed for completeness. A summary ol the accident data has been presented tn 

Chapter 2 of this report. In addition, several studies conducted within the past several years have 

examined accident history for select segments of road along the US 412 corridor. Each study was 

• reviewed for Irs contcn1 rc!cvanoe 1o th is study and surnm<:~ rized below . 

• Travel Demand Forecasts 

• 

Northeast Arkansas Arterial Hlgllway Study 

US 41 2 Planning Study 
Norfork lake to Missouri State Line 

Accident rates for the three-year period 1984·1986 were examined for the state highway network (by 

roadway type) and the high accident locations in the study area (seven-county area of Clay, 

Craighead, Greene, Jackson. Lawrence, Poinsett and Randolph). Very little Information was provided 

for sections along tl1e US 412 corridor. The City o f Paragould was cited as having a higher than 

normal accident rate (approximately 1.1 to 2 times higher than the state avArage). One would expect 

Paragould to have a slightly higher accident since it is an urban center for the region. Highertruffic 

volumes usually promote higher accident rates. In general, this study recommended the construction 

of a four-lane, full-access-controlled facility throughout the portion olthe US 412 corridor that was 

studied. 

US 63 Corridor Study: Jonesboro to Mammoth Spring 

Accident data were studied along the US 63 corridor from Jonesboro to Mammott1 Spring over an 

eight-year period (January i 981 to December 1 988). An eight-year avemge of accident rates was 

computed for the various study sections. Lawrence County reported the highest average accident rate 

per million vehicle miles. Twelve acctdents occurred at the intersection of US 63 and US 62 in Hardy 

during the eight-year evaluation period . 

Walnut Ridga!Hoxie Bypass Study 

Accident rates were examined tor the routes in and through the Walnut Ridge and Hoxie area ovor 

a three-year period. Again, t11ese rates were cornpared to the state average rate at that time (1.74 

accidents per million vehicle miles). All of the sections along US 41 ?. reported accidents rates well 

above the state average. The majority of these accidents were non-intersection related and could be 

attributed to the high dens tty of commercial development along US 412. 
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AHTD 
LOG KILOMETERS (km) 

SEGMENT DISTRICT COUNTY BEGINNING ENDING 
1 9 8.)\~C:f 100 10 9 
1 9 8.'\X':~f 10!) 192 
I 5 Futon 19 2 36.6 
1 6 Futon 3{;£, 37.\1 
1 :; Futcn 37 9 400 
2 6 Fu:cn 40 0 46.8 
2 s Ful:cn 4Ci 8 47.5 
2 5 Ful:en 47 .5 so 1 
2 5 Ful!orl r>O 1 50.6 
2 5 Fullen :::.o.e 52.5 
2 5 Fulrorr 52.5 54.1 
2 5 r rrll<:rr 54,1 58.0 
3 e; Fullon 58,0 77.5 
3 5 Sharp 77.5 BO 1 
3 b Sharp 60.1 82.3 
3 5 Sl:arp 82,3 64.3 
:l b Sl13rp 84.3 ()5.0 
4 5 Sharp SG.O 85.0 
4 5 Shar~ 85.9 tl7.1 
4 5 SMrp 87.1 90.7 
4 5 SMrP 90.7 93.6 
4 !; Slnrp 93 G 96 7 
4 5 Sham 9G7 9b.B 
4 :; Sl1arp 9GB 97 1 
4 5 Sn.up 97 1 97.6 
4 5 Srarp 976 sa.3 

" 5 SMrp 983 1000 
!:. 5 Stlarp 1000 103 7 
5 :> 5tlarp 103 7 105 7 
5 (, !:i~d·~ 1~7 1C'J 2 
& • S-'13'0 1092 1112 
5 5 Sh&;> 111 2 112..8 

5 !; Sh1r;1 11211 11 3.6 
5 5 Sl .,rp 113.6 115.1 

5 5 Sl orr 115 1 119.3 
5 5 Shnrp 119.3 120.8 
5 .5 S!~ 1:>n A 121.3 

Travel Demand Forecasts 

EXIST. % 
ADT TRUCKS 

~.100 8 

3.300 8 
2.46{) 10 

2 ,710 10 

2.900 10 

2.900 10 
3,100 10 

4.100 10 

4.1 00 10 

3.635 10 

5.200 10 

4.570 10 

4,570 10 

4,630 10 

8,080 8 
8,080 !j 

8.3GO 8 

8,360 8 

7,700 8 
7,060 3 
7,000 8 
7,570 a 
6:·120 24 

7.310 2& 

7.310 24 

7.310 24 
5.130 2<: 

5, 1,'lU 2G 

5,550 18 

5,550 18 
6,030 18 

6,010 18 
5,840 18 
4 ,484 18 

4.290 18 
4 ,2:90 113 
4290 18 

Table 6-1 : EXISTING (YEAR 1994) PEAK HOUR VOLUMES 

EXIST. 
K DIRECTIO~~AL PEAK AHTD 

FACTOR FACTOR HR. VOL. SEGMENT DISTRICT COUNTY 
1 1 60.40 271 5 1 Lawrence 
11 60.'40 218 5 10 lawrence 
I 1 S0/40 1ti2 5 10 laV~trencc 

1l 0040 179 5 10 la\.";;lCflCC 

1 1 0040 1!) 1 5 10 lawrence 
11 !l0140 19 1 6 10 lawrence 
11 (i();40 20'> 6 10 Lawrence 
11 !l0140 271 6 10 Lawrence 
11 GQ/40 271 6 10 Lawrence 
11 60140 240 6 10 Lawrence 
11 60140 343 6 10 Lawrence 
11 60i40 302 7 10 Lawrence , 60i40 302 7 10 Lawrence 
11 60i40 :lOG 7 10 Lawrence 
11 60i40 533 7 10 Lawrence 
1 1 f!Oi40 633 7 10 Lawrence 
1 1 00/40 55? 7 10 lawrence 
1 1 G0/40 552 7 10 Lawrence 
11 G0/40 508 7 10 L<:twrence 
11 GOI40 466 7 10 l~wrence ,, G</;40 ~6!' e 10 L1.wrcnce 
11 G0/40 sao e 10 Greeno 
11 G0/40 42~ 8 10 Greeno 
11 G0/40 482 !) 10 Greene 
11 G0/4~ -182 !) 10 Greene 
11 0040 482 9 10 Grccr>e 
11 00'40 J39 !) 10 Grcerte 
11 0040 33S 9 10 Groene 
11 60i40 :lGG 9 10 Greene 
11 G0/40 :lGG 9 1C Greene 
11 601~0 398 9 10 GJeene 
11 oo.'40 397 9 10 Greene , 60/40 :!1\! 
1 1 60.'40 2f1A 
11 60..40 2fiJ 

10 10 i Gre-ane 
10 10 ! Greene 
10 10 Greene 

11 60.'40 ;>6J Ill 10 Greeuo 
11 li0/<1<1 263 10 10 Greene 

LOG KILOMETERS (km) 
EXIST. 

BEGINNING ENDING AOT 

121 3 122.3 4 ,290 

122 3 123 8 5.305 
123.8 1300 ll,080 
130.0 132 4 6,670 

132.4 1330 0000 

133.0 139 5 6.000 
139 5 140 7 6, 140 
140 7 142 9 6, 140 

142 9 149 f) 7,815 
149 (j 150.5 0,630 
150 s 1!;i2,4 7 260 
152.4 152.7 7,260 
152.7 157.!:1 3,770 
157.9 159.4 3.770 
159 4 1S9.e 3,770 
159.9 1()0.3 J,770 
160 3 1 GO.() ~.tJ50 

160 6 1 Il l 0 e,oao 
161 0 1G2 4 2,180 
162.4 1()4 0 2.330 

164 0 172 7 2,33<1 
172 7 190 8 3.290 

1008 192 0 !j 070 

192 0 194 7 !i,070 
19-\.7 19C G 8 610 

196 6 200G 13,090 

2006 2()24 12,91(1 

202 4 2<:39 \f' ,CY.-:; 

20J 9 2042 15 .• M 

204.2 2072 12.bl0 

207.2 20fl3 IUliO 

208 3 208 5 7,290 

704.5 208.53 7,2')() 

208.!>.1 ?10.6 7,2')() 
210.6 2132 7.:!90 
213.2 21!;-1 7,:190 

215.4 ? 17 7 7.150 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

EXIST, 
"4 K DIRECTlONAL PEAK 

'I' RUCKS FACTOR FACTOR HR. VOL 
\ 9 11 60140 283 
19 11 60!40 350 
19 , 60!40 401 
19 , 6();'40 «a 
1!l 1 1 60/40 396 
\ 9 11 60/40 396 
19 II 60140 405 
\ 9 1 1 60140 405 
19 1 1 60/40 516 
1!l 11 60/40 636 
19 11 60!40 460 
19 1 I 60!40 480 
24 12 60/40 271 
24 12 60/40 271 
24 12 60/40 271 
24 12 60!40 271 
211 12 o0/40 695 
2~ 12 o0/40 625 
21t 12 60!40 157 
2 11 1 1 60/40 154 
24 l 1 00/40 154 

24 11 00:40 217 

<?4 11 00140 :'l.'l-5 
24 11 60/40 3$ 

2•1 12 60140 620 

24 12 60140 942 
24 12 60!40 930 
2:: '2 00140 1,15<1 

21 12 ro'40 1,115 
24 12 60140 !:.>7 
24 12 60140 858 
24 11 60140 481 
24 1 1 60!40 481 

24 11 60!40 481 
24 11 60!40 481 
24 11 60/40 ~81 

24 1 1 60/40 472 
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6.2.4 Proposed Corridor Alternatives 

As discussed in Chapter 3 of this report, five different improvement strategies have boon considered 

for the future US 412 corridor. The five alternatives are: Base Case, Improved Two-Lane Rural 

Arterial, Four-Lane UndfVIded Rural Highway. Four-Lane Divided Rural H1ghway ;md Four-Lane 

Freeway. Each of these cross sections will serve a different traffic volume lor the same design year 

Issues such as available capacity, improved travel time,latent travel demand and special growth along 

the corridor will have a srgntfrcant influence on the relative difference. The analyses presented in tho 

following sections will compare and contrast each alternative based on the anticipated growth in the 

corrrdor . 

6.3 TRAFFIC GROWTH IN THE CORRIDOR 

6.3.1 His torical Growth Rates 

Traditionally, projected tralfrc volumes are developed by using past trends ::~nd extrapolatir1g into lho 

future. AHTD provided average annual daily trattic (AADT) volumes between the years 1986 and 

1995 lor most of the corridor sections. A hrstoncal growth rate was calculated for each section over 

the len-year penod. For those sections of US 412 without historical data, growth rates were supplied 

by AHTD. A summary ol the growth rates are presented in Table 6-2. 

6.3.2 Projected Traffic Volumes 

Projected (Year 2017) annual average dally traffiC (AADT) volumes for each seclton along the US 412 

corndorwere then calculated ustng these hrstorrcal growth rates. The resultrng proJected {Year 20t7) 

traffiC volumes arc presented tn Table 6-2 

6.3.3 Bypass Considerations 

Recent studies have investigated the feasibility of constructing highway bypasses around several of 

the urban centers In northeast Arkansas. Three projects have boen rdentlfied along the US 412 

corridor. the Hardy Bypass, the Walnut Rrdge/Hoxre Bypass, and the Paragould Bypass. All of these 

Travel Demand Forecasts 

US 41 2 Planning Study 
Norfork Lake to Missouri State Line 

projects. if and when completed. will have a dramattc eHect or) the percentage of through and truck 

traffic within these cities. The following is a synopsis of these studies. 

Hardy Bypass 

Hardy is a small retirement community rn the Ozark Mountains of north-central Arkansas. US 63 

through Hardy is a two-lane hrghway with parking on both Sides of the street. Approximately 58% of 

the traffic traveling on US 63 Is through traffic. Like mnny other towns along US 63, there is a high 

volume of truck traffic. Right·of·way constraints withir1 the downtown area do not allow widening the 

exrstrng route. As an attematrve, fl bypass for the City of Hardy was recommended. Construction of 

a bypass around Hardy should eliminate the vast majonty ot through traffic in the area. Projected 

traffic volumes for the year 2017 along this section of US 412/US 63 woro adjusted in this study 10 

reflect these changes . 

Walnut Ridge/Hoxie Bypass 

The two adjacent communities of Walnut Ridge and Hoxie are located at the lntersectron of US 67, 

US 63 and US 412. Traffic surveys conducted for the bypass study indrcated that the two cities had 

a large amount of through and truck traffic. Construction of a bypass along the soul hem and eastem 

lrmrls ot!he city should assist In reducing through traffic in this area. Results of the traffic surveys 

indicate that over 500 vehicles will be diverted dunng the peak hour from US 412 (between SH 90 and 

SH 91) to the proposed southeastern section of the bypass. Projected traffic volumes for the year 

2017 along US 412 were adjusted in thrs study to reflect these changes 

Paragould Bypass 

Paragould is the largest urban center within the US 412 study area. The city is located at the 

intersection of US 412 and US 49. A traffic survey conducted in the year 1993 as part of a proposed 

bypass feasibility study indicates that Paragould has a large amount of through and heavy truck traffic. 

Constructron of a bypass should assistrn reducrng area through traffic. Preliminary results from the 

study were considered in the analysis of trafllc pat1cms around the city . 
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Tobie 6-2: HISTORICAL GROWTH RATES AND PROJECTED YEAR 2017 AADT {w/o LATENT TRAVEL DEMAND) 

LOG KILOMETERS (km) YEAR 2017 AADT 
AHTD GROWTH W/O LATENT 

LOG KILOMETERS lkml 
AHTD 

SEGMENT DISTRICT COUNTY BEGINNING em1NG RATES (%) TRAVEL DEMAND SEGMENT DISTRICT COUNTY BEGINNING ENOING 

1 9 B."tJ<tcr 10 0 10.9 2.5 7.235 !> 10 La·,lrence 121.3 1223 

1 9 Baxlor 109 19.2 2.9G 6 •155 5 10 lamcncc 122.3 1238 

1 5 fuhon 19 2 36.6 2.53 4 .370 5 10 Lawrence 1238 130.0 

I 5 l'u ton 366 37.9 2 .2"- 4 .51 I 5 10 lawrence 130.0 132 ~ 

1 5 r unon :17.9 40.0 224 4 .827 5 10 Lawrence 132 4 1330 

2 5 f uqon 400 <:6.8 224 4,827 G 10 lawrence 1330 1395 

2 5 FUlton 466 1.7.5 2.24 !i.1GO G 10 lawrence 1395 1~0 7 

2 !i Fu1nn 47.5 !:Q.1 2.63 7,449 G 10 La'....renc& 1407 142 9 

2 !i Fultnn 50. I 50.8 2.63 7,449 c. 10 LavwTence 14:!9 149 G 

2 !i Fulton 50.8 52.5 2.63 s.so~ G 10 Lawrence 1496 150.5 

2 !i Fulton 52.5 ~4 1 2.93 10,103 fi 10 Lawrence 1505 152 d 

2 & rulton 5~.1 58.0 2.93 ij 1;)7ll 7 10 Lawrence to2.4 152.7 

3 t> Fullrm 50.0 77.!> 2.93 1!,(179 7 10 Lawrence 1!)2 7 157.9 

3 [.. Shnrp 77.5 80.1 3.06 fi,:>G 1 7 10 Lawrence 157.9 159.4 

3 r. Slunp 130.1 82.3 3.513 1Fl, 145 '7 10 Lawrence 159 4 169.9 

3 b 5111111' G2.3 84.3 3.5() HI, I 't$ '7 10 Lawrence 15!:1.1:1 '160.3 

3 
,. 
" Shnq> 64.3 85.0 3. 13 1 S.!JI\5 7 10 Lawrence 1ti0 3 1GO.G 

~ 5 Stlorp 65.0 85.9 3.13 1G,91:1$ 7 10 Lawrence 160 6 161.0 
4 5 Shurp 65.9 87. 1 3.13 16,644 7 10 Lawrence t G1 0 162.4 
~ 5 ShJrtl (!7, 1 90.7 3.13 14,344 7 10 Lawrence 162 4 164.0 -
~ 5 Shari) 00.7 93.r. 2.54 12.484 8 10 La,..'fence 1640 172.7 

4 5 Sh..oll) 936 96.7 275 t4,128 8 10 Greene 172.7 100.8 
4 5 Stl<.rp 967 96.8 2.55 11.482 8 10 Greeoe 190.8 1920 
4 5 Sharp 968 97.1 25{! C..IOO 9 10 Greene 1920 10-1 7 

4 5 Sharp q71 97.0 3.58 &.100 9 10 Greene 19~ 7 1966 

4 5 Sharp 97.6 93.3 358 &,700 9 10 Greene 1966 ?00.6 
4 5 Sharp 983 tOO.O 3 .58 11 .&20 9 10 Greale 2006 202.4 

" 5 Sh3rp 100.0 10:5.7 3 .58 11 !">20 9 10 Gr~ 2024 203~ 

5 5 Sl13rp 1037 105.7 J .SS 12 .381 9 10 Greene 2039 2().1 2 

5 5 Slhilp 105.7 1C9.2 3 55 12.381 9 10 Greene ~2 2072 

5 5 Slo•r!- 10'.) 2 111.2 30'.) 1:> 142 9 10 Greene 2072 2063 

5 !i Sl13rp Ill 2 112.8 3.09 1.?. 102 9 10 Greene 2083 2085 
5 5 Slnrto 112 8 1136 3.09 11.700 10 10 GJeene 204 5 20853 

5 5 Sh"lfl 1136 115.1 321 9.27~ 10 10 Greene 20853 210G 

5 5 Slwp 115. I 119.3 321 8.673 10 10 Greeno 2106 213 2 

5 !o ShMP 119.3 120.8 3.21 8,873 10 10 Greene 213.2 21!o 4 

5 ' i Shnm 120.8 1?1 3 3.2 1 e)m 10 10 Greeno 2 15.4 ? 1 'l 7 

Travel Demand Forecasts 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

YEAR 2017 AADT 
GROWTH WIOLATENT 

RATES (%) TRAVEL DEMAND 

3 21 8,873 

321 10,972 

2&4 11.578 

2&4 12,701 

228 10,077 

2.28 10.077 

3.45 13,396 

3.45 13,396 

3.27 16,381 

2.69 111,544 

- ?..89 14,019 

2.6() 14,019 

::0.41 G,G20 

~.~~~ G,G20 

:>,4 1 G,520 

? 41 6,520 

2.68 9,809 

2.AS 8,102 

2.Af\ 4,189 

3.05 -1.650 

3.05 4.650 

2.32 5.576 

2.32 8.597. 

2.32 8.592 

2.32 14,591 

2.41 19,611 

2-41 19,299 

2.7~ :>7.368 
3.39 27,836 

2.75 23.907 
2.7S 22.228 

232 12.351 

2 32 12,354 

232 12,354 

232 12,354 

2.32 12,354 
2 3, 12.11 7 
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6.3.4 Latent Travel Demand 

A significant factor affecting the design year 2017 projected traffic volumes is that of i<llent travel 

demand. Latent travel demand is defined as additional traffic thai desires to use an existing facil ity, 

• but is discouraged from doing so because of inadequate facilities or high levels of congestion. As a 

facility Is improved, it is assumed that some traffic wlll divert from their currant travel on a parallel route 

• • • 
• • • • • 
• • 
• • • • • • 

to the Improved facility. In addition, new trips will be generated due to the Improved facility. The prime 

motivator in causing this type of motorist behavior is improved travel time. Travel time will vary 

depand1ng on the type of facility constructed. If we consider the proposed alternatives for US 412, the 

base case alternative should have the highest travel time and ltle freeway alternative should have the 

lowest travel time. We would then expect the freeway alternative to experience the most latent travel 

demand. 

To estimate latent travel demand, corridor travel times aw needed lor the flve proposed altornatives. 

Capacity analyses were performed using the initial projected AADT's for the five alternative cross 

sections. Average section speed (a by-product of the capacity analyses) was recorded and then used 

to calculate sedion travel time based on section length. Total travel time for the corridor was 

determined based on the sum of the Indiv idual section travel times. This process was repeated for 

the five proposed alternatives and is summarized in Table 6·3. 

Based on the travel times presontod, the freeway section should exporiance more latent travel 

demand than the other alternatives. Freeway latent travel demand was determined based on AADT 

volumes on pertinent parallel roadways within the study corridor such as 1·40 to the south and 1-44 and 

US 60 to tile north. It was assumed that approximately 2,200 vehicles per day (vpd) would divert from 

lheir current route if the freeway alternative were built today. This value was projected out to tho year 

20 17 assuming a conservative 2% growth rate. The resulting freeway latent travel demand is 3.469 

vpd. Estimates for lhe remaining alternatives were assumed to be a percentage ot this number based 

on the correspondtng percent redUctiOn tn travel time. Titese values are also presented in Table 6·3. 

Travel Demand Forecasts 
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Table 6-3: Proposed Alternative Corridor Travel T imes and Latent Travel Demand 

Proposed Percent Reduction Percent Latent 2017' latent 
Alternative Trav~t Time (min) In Travel Time (0/o) Demand(%) Demand (vpd) • 

Buse Case 178.8S 0 0 0 

Improved Two-Lane 
17042 5 14 496 f1urul Arterial 

Multi-Lane Rural 
1115.87 19 54 1882 Highway 

Four·LDnc Divided 
130.95 27 77 2676 Rural Highway 

FQur-lanc Freeway 117.32 35 100 3469 

• flasccJ on 1994 1a1em travel demJr)(l value of 2200 vpd. 

6.3.5 Special Growth Considerations 

Some porttons of the study area involve special issues that should be noted. The US 412 corridor is 

crossed by or runs concurrent with significant traffic flows that utilize a portion of the corridor before 

departing for destinations outside the corridor. US 63 carries heavy truck volumes between Missouri 

and Jonesboro, and shares a location with US 412 trom Hardy to Imboden. US 63 also allows truck 

trafftc to travel betv•een Missouri and Batesville ustng US 167; this route is concurrent with US 4 12 

between Hardy and Ash Flat. These heavy truck routes present a particular problem as they travel 

through downtown Hardy. The incompatible traffic mix causes congestion and safety concerns . 

Hardy relics on tourism that Is particularly focused in tho downtown area during the four or five 

festivals that are held at different times of the year. During these periods, traffic congestion is 

significant with the downtown area serving as a bottleneck for through traffic . 

West of Hardy, the continued growth of Cherokee Village and Ash Flat may require special traffic 

solutions as concentrated traffic access points warrant special control or left tum provisions. Similar 

considerations will probably also be necessary in the rolling terrain just west of Paragould as this area 

develops. Expansion of US 41 2 facilities in Missouri and improvements to the St. Francis River bridge 

will facilitate travel to the eaS1; compatible design treatments should bo aoh1eved . 
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6.4 TRAFFIC DEMAND REQUIREMENTS 

6.4.1 Analysis Methodology 

Capacity analyses were conducted lor each section along the US 412 corridor using methodologies 

outlined in the 1994 Highway Capacity Manual. Due to the different araa types Within the study area, 

two-lane highway, multi· lane highway and urban anenal analyses were performed to determine the 

ex1sting (Year 1994) and projected (Year 2017) LOS lor each sect1on in the corridor. Capacity 

analyses were performed in two parts. first by examining 1994uaffic counts and then by examining 

the proJected year 2017 traffic volumes (adjusted to include the latent travel demand values presented 

in Table 6·3) lor the l1ve proposed alternatives. Existing directional spirts and peak hour factors were 

assumed 101 projected year 2017 analyses. All additional input data requhed for the analyses were 

obtained from AHTD and verified . 

6.4.2 LOS Evaluation Criteria 

, • Two·Lsne Rural Highways 

• • • • • • 
• • • 

LOS criteria for two· lane tughways address both mobility and accessibility concerns. The primary 

measure of serviCe quahty IS percen1 11mo delay, with speed and capac;ty utilization used as 

secondary measures . 

Multi-L;me Rural Highways 

LOS cnteria for rnuill·lane highways are defined in terms of density. Density Is a measure that 

quanuhes the proXImity ol vehicles to each other within the traffic stream and Indicates the degree of 

maneuverability within the traffic stream 

Urban Arterials 

A1tenaiLOS is dcf1ned 1n terms of average speed of all through vehicles on the artenal. It is strongly 

influenced by the number of signals por m1le and the average intersectiOn delay . 

Travel Demand Forecasts 
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Freeway LOS is also defined 1n terms of density (see Multi-Lane Rural Highways) . 

6.4.3 Level of Service Findings 

The results of the LOS analysis for existing (Year 1994) traffic volumes on the existing facility and 

projected (Year 2017) tralflC volumes for all proposed altemauves are shown in Table 6-4. The results 

are shown graphically in Exh1b1ts 6 ·1A and 6·16 (existing). 6-2A and 6·26 (projected; base case 

ahematJVe). The LOS were calculated according to the 1994 Highway Capacity Manual Tables 3-1. 

7·1 , and 8-1 for basic freeway sectiOns. mulli·lane highways and two-lane highways, respectively. 

Existing (Year 1994) Levels of Service 

The majority of lhe corridor currently operates at LOS D or worse. Only 45.3% of the study area 

operates at LOS Cor better, which includes approximately 30 km (18 miles) of lour-lane highway. The 

following major sections of U1e corridor wore currently operating at or ncar capacity conditions (i.e .. 

LOS 0 or worse): 

• US 62 between VIola and Ash Flat 

• US 63 between Hardy and Walnut R1dge!Hoxie 

• US 412 between US 67 and SH 9 1 in Walnut Ridge/Hox1e 

• US 412 to the east and west of Paragould 

Viola to Ash Flat· Conditions along US 412JUS 62 between Viola and Ash Rat are less than 

desirable due to tho mountatnous terrain. high perc.entage of truch. traftic and relatively few 

opportunities to pass. Contributing to the severe operational conditions is the fact that this 

portion of the study area is a common segment lor all the route alternatives for east/west 

travel through the comdor. 
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Table 6-4: EXISTING AND FUTURE LOS EVALUATION 

LOG icm PROJECTED YEAR 201 7 AOTII.OS (wii.A TENT OEMAHOI 

1994 bnprom Muhi·LM• Rural Faur-LIIne 
SEG- AHTD Two-Lane UndMll~ Di'rided Rural Four·Lane 
MEN1 DISTRICT BEGIN END BaseC2.se Arterial Hiol\way Highway F-wav 

LOGkm 
SEG-
MENT AHTD 

DISTRICT BEGIN EllD 

AOT LOS AOT LOS ' AOT LOS AOT LOS AOT LOS ADT LOS 

1 9 1 ~.c 1C.! 4,100 c 7.235 E 7.731 E 9.123 A 9.9~ A 10,7H A 5 1(o i 21.3 122.3 

1 9 l~. tl 19.2 :1.300 c 6,4SS D 6.!n1 D 5.343 A 9,1(.8 A 9,934 A 5 10 122.3 123.8 
1 5 1S< 3€.5 ?A60 c 4.370 0 ~.666 c 6250 A 7,<i63 A 7,849 A 5 10 123.8 1JO.O 

1 5 3U 379 2,710 c 4.511 D 5.007 D 6.399 A 7.224 A 7,990 A 5 10 13-~.0 132.4 

1 5 37 9 4().:! 2.900 E 4.527 E 5.323 E 6.7:5 A 7.~, A $,:l(Jti A 5 1i! 132.4 133.0 

2 5 -=~ .C' 4o.e 2,900 E. 4.&27 r 5.323 E 5.715 A 7,540 A 8,3C5 A 6 10 133.0 109.5 

2 5 4$.€ 47,5 :1.100 c 5,160 D 5.656 D 7.048 A 7,673 A 8,5:19 A 6 10 139.5 140.7 

2 5 ~7.5 5C.1 4.100 E 7.44ff E 7.945 E 9.337 B 10.1&2 A 10.918 A 6 lC 140.7 142.9 

2 5 50.1 50.6 4,100 E 7.449 F 7.945 E 9,337 13 10,152 A 10,9~ A € 10 142.9 149.6 

2 ~ 50.~ 52.~ 3.635 D 6,604 E 7,100 E Mn A 9.317 A 10,0S3 A ;; 10 149.6 150.5 

2 5 52.5 54.1 5.200 D 10,1 03 E 10,599 E 1i ,99 ~ A 12.816 A 13.562 A 6 10 150.5 152.4 

2 5 541 se.o 4,570 0 8,879 E 9,375 1: 10,767 A 11 ,592 A 12.3Se A 7 10 152.-1 152.7 

3 
,. , &8.0 77.5 ..1.570 D 8,87~ E 9,375 E 10 ,7~7 A 11 .~92 A 12,:;56 A 1 10 152.7 157.9 

3 5 77.$ ~0. 1 •1 ,630 D 9,261 E 9,757 E 11 ,g g B 11,974 A 12,740 A 7 10 157.9 159.4 

3 s 50, e?-.3 6.080 A 18,145 8 :a.&l1 B 20.033 8 20,858 () 21,624 B 7 10 159.4 m .9 
3 5 62.3 B4.3 8,080 A 18,145 A ;a,IS4 1 A 20,0.'1-1 8 20,858 fl 21,624 I> 7 10 159.9 160.3 
3 5 84 3 es.o 8.360 A 16,985 8 17,481 6 18,873 A 19,698 a 20,41S4 6 7 1G 1£0.3 1€-1£ 
4 5 550 65~ 8.360 A 16,985 u 17,451 5 18,873 A 19.698 B 20,41S4 6 7 10 1ffi.6 151.0 

4 £ 859 e11 7,700 A 15,644 8 16,140 A 17.~32 A 18,357 A 19.123 A 7 10 161 .0 162.4 
4 5 67.1 S0.7 7.000 A 14,344 A 14,84() A 16,2.32 A 17,057 A 17,823 A 7 10 162.4 164.0 
4 5 90 7 93.~ 7.000 A 12,464 A 12,9€C A 14,352 B 15,177 A 15.943 A 8 10 1134.0 172.7 

4 5 936 *.1 7,570 A 14,128 A 14,624 A 16,01€ B 16,841 A 17,607 A 8 jQ 172,7 1!i0.8 
4 ~ ~7 SM 6.420 E 11,482 F 11,978 E 13,370 B 14. 191; " 14,961 A 8 lC 190.8 1!?2.0 
4 5 ~j! 97.1 7.310 0 6,700 0 7.19€ E s.ses A 9,413 A 10,179 A 5 IC 1&'2.0 19-~.7 

4 5 971 97.6 7,310 [I 6.;"00 0 7,196 E s,sea A 9,413 A IC,Ii'l A 9 10 194.7 1$.6 

•I 5 ~ll Sf.~ 7.310 E 6.700 E 7,19\i E 8,51!8 A 9,413 A 10,179 A 9 tO 196€ 200.6 
4 5 ~:- 1(.\) 0 5.130 f 11,520 F 12.G16 E tJ.4V5 B 14233 0 14 999 A 9 Hi 200.6 2024 

5 5 100 Q 1C3 7 ~. 130 E I; ,520 F :2,0:6 E 13,.:-:l!l B 14)33 6 14,939 A 9 10 202.4 203.~ 

5 5 llll7 105 7 5.550 0 12.381 F l2,8/i 0 14,2£-3 G 15,(19.< c 15,$60 A 9 10 203.9 20-12 
:; 5 10!; 7 '03 2 5.550 E 12.30t F 12.877 E 14.2€9 c 1 5,09~ c !5,800 A 9 1·J 204.2 2'J72 

5 5 109.< , . , 2 6,0"..0 F 12.142 F !2,63a F 14 ,03<! c 14,~5 c 15.621 A 9 tO 207.2 208.3 
5 5 111 z 112.8 6,010 f 12.102 f 12,593 F 13,9:10 c 14.81S c 15,581 e 9 10 200.3 208.5 

5 5 nz.e l 13.& s.~o f 11.760 F 12.25'5 F 13.6/.8 c 14,473 c 1s.m 9 10 10 20-1.5 208.53 

5 5 nH l1S 1 4,464 E 9.274 E 9.770 E 11 ,1u 8 11.967 B 12,753 ll 1(1 10 208.~ 210.6 

5 5 115.1 ; 19.3 4,29"0 E 8.B73 f 9,369 F 10,761 B 11.~ B 12,352 a 10 10 210.6 2~3.2 

5 5 119.J 120 e ~.2!10 E 5.873 F 9,3G9 E 10,761 (J 1 1,58G B 12,gs2 ll 10 10 2r3.2 215.4 
5 f> 12', R 12U 4.2~~ c & &70 0 9 36~ D 10 7f:1 A 11 555 A 12 35a A 10 10 215A 217.7 

Travel Demand Forecasts 

ISS>~ 

ADT LOS 
4,2'1() E 
5,3C5 E 
€.\laO E 
6,67(1 E 
5,0:0 E 
f.,OCO E 
6.140 E 
6.140 E 
7,615 E 
9.630 E 
7,280 D 

7.280 0 
3,770 c 
3.770 c 
3,770 c 
~.770 c 
9,€.50 E 
8,G80 E 
2,le0 c 
2,S:l0 c 
2,330 c 
3.290 c 
5070 E 
!':.070 E 
6,610 F 

13,000 G 
12,g10 c 
16.02S [) 

15.4W D 
12810 c 
11.910 {} 

7..2{2() c 
7.290 c 
1m 0 
7,290 D 
7,290 D 
7 150 D 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

PROJECTED YEAR 2017 ADT/LOS twllATENT OE!.IANOI 
Improved MuhH.ane. Rurel Fow·lane 
Twv-Une Undivided Divided Rural Four-Lane 

Base Case Arter Oil l!ighway Highway Freew<JY 

ADT lOS AOT LOS AOT LOS t<OT lOS AOT LOS 

8.373 E e.:l$ " ~ 10,76\ A 11,5SS A !2,352 A 
10,972 F 11.468 c 12.660 A 13.685 A 14.~51 A 
11.578 F 12.074 £ 13,400 B 14.291 A 15,057 A 
12,701 F 13,197 F 14,589 B 15.414 8 16,160 A 

10.077 E 10.573 E 11.$5 A 12,790 A 13,556 A 
10,077 E 10,$73 E 11,9SS A 12,790 A 13.556 A 
13,396 E! 13,892 E 15,264 B t6,109 B 16,8i5 B 
13.396 F 13,832 E 15,2~ B 1il, 100 B 16,575 13 
16.381 F 16,877 F 18,269 B 19 .~ B 19,860 B 
18.5·11, F 19,()>1·) E 20.432 ll 2.t ,257 B 22.023 A 
14.019 F. 1~.515 E 15.907 A 16,732 A 17.498 A 
14,019 E 14,515 E 15.Q07 A 16,732 A 17.498 A 
6.520 D 7,016 D 8,408 A 9,233 A 9,999 A 
6,520 0 7.016 c 8,40(\ A 9.233 A 9,999 A 
6,520 0 7,016 D 8.408 A 9,233 A 9,999 A 

6.520 0 7.016 0 8:108 A 9,233 A 9,999 A 
9,809 E 10,305 E 11 ,Ej97 A 12,522 A 13.266 A 
8,102 E 8.595 E 9,9¥.: A 10,815 A 11 ,581 A 

4,189 0 4,sas c 6,077 A 6,902 A 7,668 A 
4,650 D 5,146 c 6,S3ll A 7,31;~ A 8.129 A 
4,650 0 5,146 c 6,53e A 7,363 A 5,129 A 
5.576 D 6.072 c 7,46<; A 8289 A 9.055 A 
e 592 E 9088 E 10,460 A 1 1.:10~ A 12.071 " 6,5!?2 E 9,088 E t0,460 A 11,JOS A t2.1l71 A. 

t4,S91 F 15.067 F 1M79 6 17.304 A 18.07v A 
19.611 0 20,107 c l t ,499 c 22.324 c 23.Q9o:> G 

1!?.29? (: 19,795 0 21.187 B 22,012 B 22,775 B 
27.388 F <7.ea• 0 29.276 c 30,101 B '3IJ,&67 e 
27.836 F 28,332 0 29.72~ c 30,549 (J 31,3 tf> I! 
23..907 r 24.~3 0 25.795 6 26,82(1 6 27 ,3.."6 e 
:?2 :?28 0 2'2,724 c ~4 .1 16 B 24.941 B 25,707 B 
12.3:'..: 0 12,8!.() B 14.242 A 15.{)67 A 15,833 A 
12.354 0 12,E50 B 14.242 A 15.()67 A 15,833 A 
12.354 E 12,650 E 14242 A 15.067 A 15,833 A 
12,354 E 12.eso E 14,24? A 15.007 A 1S,e33 A 
12,354 E 12,850 E 14,242 ,\ 15.06/ A 15,633 A 

i2 t17 'E 12613 E 14 o:;s A 14 830 A 15.596 A 

6·8 
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E1~ Lockwood, Andrews & Newnam, Inc. 

Hardy to Walnut Ridg e - The combination of roliing and mountainous terrain and a high 

percentage of truck traft1c along US 412/63 between Hardy and Wa lnut Ridge/l-lox.ie can 

cause severe traffic problems and poor LOS. Although this route is not as heavily traveled 

as the other segments, this section is a primary tourist and conunerclaltruck rou1c between 

Missouri and Tennessee . 

Walnut Ridge/Hoxie - Condit ions along US 412 between US 67 and SH 91 in Wa.lnut 

Ridge/Hoxie are similar lo many of the other urban centers along the study corridor. Within 

t1 1e town center, US 412 functions as the main street for the community. This section of US 

4 1 2 is used by two primary through movements: t-.Jewpor1 to Paragould and Hardy to 

Paragould. The construction of the outer loop around Walnut Ridge/Hoxie will help to 

alleviate future congestion along US 412 within the city limits. 

Paragould Area -US 41 2 near Paragould has some of the highest d;:~i ly tmfiic volumes In 

the study area. The poor LOS can be attributed to an insuflicient number o f lunas to 

accommodate t11ase volumes. 

Projected Levels o f Service for Proposed Alternatives 

Base Case Alternative-The results indicate that in the year 2017, almost 80% of the study 

area will operate at or near capacity (i.e., LOS 0 or worse). The section of US 412 between 

US 67 and SH 91 in Walnut Ridge/Hoxie reported LOS E. with or without the proposed 

bypass in place. 

Improved Two-Lane Rural Highway- The results suggest that in the year 2017, almos1 

65% of the study area will operate at LOS 0 or worse. w ith more than 80% of these seclions 

at LOS E or F. The only sections shown to operate at acceptable LOS were the existing four

lane sect1ons and those affected by the proposed bypasses, excluding Walnut Ridge. 

Travel Demand Forecast s 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

Multi-Lane Alternatives (Multi-Lane Undivided Highway, Four-Lane Divided Rural 

Highway, and Four-Lane Freeway) - The resulls indicate that in the year 2017 the study 

area will operate at an acceptable LOS (LOS Cor better) with any of the proposed lour-lane 

alternatives . 

6.5 MEASURES OF EFFECTIVENESS FOR IMPROVED MOBILITY 

TI1e following measures of effectiveness (MOEs) were prepared to evaluate the proposed alternatives 

based on the evaluation criterion, improve mobil1ry. The MOEs were derived based on the results of 

the travel demand sludy for Design Year 2017. The following are definitions of tho MOEs used in this 

study: 

Average Daily Trips - Measures the number of average daily trips per segment. The 

calculated values for all tho Proposed Alternatives are presented in Table 6·5 . 

Table 6-5: 2017 AVERAGE DAILY TRIPS (VEHICLES PER DAY) 

Improved Multi-Lane Four-Lane 
Two-Lane Rural Undivided Divided Rural F~iJr-lane 

Segment Base C;~se Arterial Highway Highway F(Eieway 

1 5,044 5,541 6,935 7,761 8,528 

2 7,222 7,719 9.113 9,939 10 .700 

3 11,024 11,520 12.9t3 13.738 14,505 

4 12,366 12,858 14,2-:1 15,060 15,820 

5 11,073 11,567 12,954 13,776 14,539 

6 13,528 14,023 15,413 16.236 17,001 

7 6,487 6,!377 8,352 9,167 9,923 

a 5,336 5.831 7,220 8,043 8,807 

10 12,337 12_822 14,184 14,991 15,741 

Total 84,417 88,858 101,325 , 08,71 1 115,570 

Ch;~nge from 
Base Case 0 4,441 16.908 24,294 31,153 

6·13 
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E1:iJ Lockwood, Andrews & Newnam, Inc. 

Peak Hour Person Capacity- Measures the carrying capacity during the peak hour, in 

person trips for a specific segment along the study corridor. It is determined by multiplying 

the segment peak hour volume by the statewide average occupancy rate of 1.7 persons per 

vehicle. The calculated values for all the alternatives are presented in Table 6-6. 

Table 6-6: 2017 PEAK HOUR PERSON CAPACITY (PERSONS PER HOUR) 

Improved Multi-lane Four-Lane 
Two-Lane Rural Undivided Divided Rural Four-Lane 

Seament Base Case Arterial Hiahwav Highway Freeway 

1 569 625 783 876 962 

2 815 871 1,028 1,122 1,208 

3 1,244 1,300 1,457 1,550 1,637 

4 1,396 1.451 1,607 1,700 1,785 

5 1,250 1.305 1,462 1,555 1,641 

6 1,527 1,583 1,739 1,832 1,919 

7 787 846 1,013 1 ,1 13 1.205 

8 602 658 815 908 994 

10 1,399 1,454 1,608 1,699 1,784 

Total 9,589 10,093 11 ,512 12,355 13,135 

Change from 
Base Case 0 504 1 923 2.766 3 546 

Travel Demand Forecasts 

US 412 Planning Study 
Norlork Lake to Missouri State Line 

Peak Hour Volume/Capacity Ratio - Measures the ratio between 1he estimated future 

annual average weekday peak hour traffic and the projected roadway capacity for the 

proposed alternatives. The calculated values for all the alternatives arc presented in Table 

6-7 . 

Table 6·7: 2017 PEAK HOUR VOLUME/CAPACITY RATIO 

Multi·lane Rural 
Improved Undivided 4-Lane Divided 4-Lane 

Segment aase Case 2-Lane Arterial Hiahwav Rural Hiahwav Freeway 

1 0.36 0.35 0.18 0.17 0.16 

2 0.56 0.55 0.22 0.22 0.21 

3 0.54 0.57 0.26 0 .25 0.22 

4 0.47 0.43 0.29 0.29 0.25 

5 0.97 0.74 0.40 0.38 0.32 

6 0.94 0.88 0.34 0.34 0.29 

7 0.68 0.42 0.16 0.15 0.14 

8 0.43 0.28 0.15 0.13 0.13 

10 0.68 0.68 0.25 0.25 0.20 

Total 0.57 0.49 0.25 0.25 0.20 

6-14 
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E!!l Lockwood. Andrews & Newnam. Inc. 

Peak Hour Level of Service- Quantitatively measures the proposed alternative's weighted 

peak hour LOS based on the projected year 2017 average daily traffic on a 0 to 5 scale for 

LOS F to A, respectively. The calculated values for the various alternatives are presented 

in Table 6-8. 

Table 6·8: PEAK HOUR LEVEL OF SERVICE 

lmprove:d Molti-lane Rural Four-lane 
Two-Lane Undivided Divided Rural Four-l ane 

Segment Base Case Arterial Hiqhwav Hiqhwav Frcewav 

1 1.90 E 2.48 D 5 .00 A 5.00 A 5.00 A 

2 1.00 E 1.04 E 4.82 B 5.00 A 5.00 A 

3 1.62 E 1.62 E 4.75 B 4.82 B 4.72 13 

4 3.9 1 c 4.06 B 4.48 B 4.83 B 5.00 A 

5 0.13 F 0.76 F 3.80 c 4.07 13 4.80 B 

6 0.49 F 0.65 F 4.43 B 4.43 B 4.48 B 

7 1.9 1 E 2.30 D 5.00 A 5.00 A 5.00 A 

8 1.96 E 1.98 E 5.00 A 5.00 A 5 .00 A 

10 1.31 E 1.92 E 5.00 A 5.00 A 5 .00 A 

Total 1.47 E 1.76 E 4.67 B 4.75 8 4.88 B 

Change from 
Base Case 0 0.2!J 3.20 3.28 3.4 t 

Accident Cost Reduction - Quantifies the savings obtained from reducing the accident 

rates. Existing Property Damage Only (PDQ), injury, and fatal ac.cident rates for the base 

case altemattve were calculated based on historical data. The exist ing calculated accident 

rates were used to estimate year 2017 accidents lor the base case alternative. For tho 

remaining alternatives, tho statewide average accident rates wore used to estimate year 

2017 accidents and lata lilies. PDQ and injury rates were a function of accidents per million 

vehicle miles of travel et~ch year (MVM); whereas, la\ality rates were a function of fatalities 

Travel Demand Forecasts 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

per 100 million vehicle miles of travel each year (100 MVM). The number of PDO, injury and 

fatal accidents were then calculated by multiplying their respective rates by segment ADTs 

for each alternative (converted to MVM and 100 MVM, respec1ively}. To estimate tota l 

accidents per alternative, each PDO, injury and fatality was multiplied by its associated cost 

(PDO and injury - S7,765 per accident; and fatality - $2,200,000 per person based on 

FHWA's Technical Advisory 7570_2 dated October 31 , 1994). The estimated annual accident 

cost reduction for each alternatiVe was compared with the base case alternative. The 

estimated number of accidents reduced for each alternative is shown in Table 6-9. The 

calculated values for accident cost savings for a lithe proposed alternatives are presented 

in Table 6-10. 

Table 6-9: 2017 ANNUAL ACCIDENT REDUCTION 

Improved Tw~lane Multi-Lane Rural Four-Lane ·or~lded 
Arterial Uridivlded iHighway Rural HighWay Four-lane Freeway 

Segment 
tiO~I fo/un-f~tbll Non..fatel -~-F&t&!ilid Ao::C:idcnh.: f"lllbt!W.._,. .-,e:f:ld.ur!A ~<!oQI!ot Accidents F-atattiea ~ 

1 0.00 1.00 -0.08 · 14.'1!) 0 .02 7.15 0.34 13.78 

2 0.53 -222 047 ·20.05 0.6 1 8.73 1.00 17.48 

3 1.03 -3]!) 0 !)5 -31.99 1.21 15.76 1.88 29.96 

4 0.08 1.70 0 .06 -16.24 0.04- 14.33 0 .21 25.69 

5 0.34 0.40 0 .33 ·6.62 0.40 5.88 0.57 9.58 

6 0.03 -0.06 0,01 ·11 .99 0.14 10_07 0 .44 16.56 

7 0.00 10.33 ·0.02 4.(i8 002 13.19 0.14 15.79 

8 0.51 -3.t 0 0.41 -22.98 0.55 5.87 0.97 14.66 

10 0.01 -0.41 0 .00 -5.31 0.04 3.54 0.16 620 - ·-
Total 2.53 3.85 2 .13 -126.99 3.03 84.52 5.71 149.70 
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Table 6-10; 2017 ANNUAL ACCIDENT COST REDUCTION 

I "'·="· 

.. -
Improved Multi-Lane Four-Lane 
Two-Lane Rural Undivided Divided Rural Four-Lane 

Arterial Hlahwav Highwav t:reewav 

1 $ 7,765.00 s -286,515.00 s 99,520.00 s 855,002.00 

2 $ 1.148,762.00 s 878,312.00 $ 1.409.786.00 s 2,335,732.00 

3 $ 2,236.571 .00 $ , ,84 1 ,598.00 $ 2,784,376.00 $ 4,368,639.00 

4 $ 189,201.00 $ -9,634.00 $ 199,272.00 $ 661,483.00 

5 s 751,106.00 $ 674,596.00 s 925,658.00 $ 1,328,389.00 

6 s 65 ,534.00 $ -71 ,102.00 s 386,194.00 $ 1,096.588.00 

7 s 80212 .00 $ -7,660.00 s 146 ,420.00 $ 430,609.00 

8 s l ,097,929.00 $ 72.3,560.00 s 1,255,581.00 $ 2,247,835 .00 

1'0 s 18,816.00 s -41 ,232.00 s 115,488.00 $ 400,143.00 .. 
Total s 5,595,896.00 s 3,699.923 .00 s 7,322.297.00 $13,724 ,420.00 

US 41 2 Plann ing Study 
Norfork Lake to Missouri State Line 

Trip Time - Measures the total traveltime required to traverse each corridor segment fo r an 

average loaded truck. Trip time is computed by multiplying the segment length by the 

average vehicle speed for each segment determined from capacity analyses. The calculated 

values for all the Proposed Alternatives are presented in Table 6·11 . 

Table 6-11: AVERAGE TRUCK TRAVEL TIME (MINUTES) 

Improved Multi-Lane Four-Lano 
Two-Lane Rural Undivided Divided Rural Four-Lane 

SeQment Base Case Arterial .. Hlahwav Highwav Freeway 

1 2<12 23.5 22.6 20.3 17.8 

2 1S.7 14.4 14.4 12.8 11.1 

3 20.8 20.1 18.6 16.7 14 .8 

4 11.9 1 1.6 10.0 8.9 8.0 

5 33.6 31.3 26 0 23.0 20.0 

0 20 .0 18 .2 13.2 11 ,9 10 .6 

7 8.5 8.3 7.1 6.5 6.1 

8 21.4 19.1 17.4 15.8 14.9 

10 6.7 6.7 5.4 4 .9 4 .6 -
Total 162.8 153.2 134.7 120.8 107.9 

Change from 
Base Case 0 -9.6 -28.1 ·42.0 -54.9 

---·----------------------------------------------------------------------------------------------
Travel Demand Forecasts G-16 



• • • • • • • • • • • • • • • • • • • • • 

~ Lockwood, A11drews & Newnam, Inc. 

Vehicle Hours Traveled - Measures the vehicle l1ours traveled per segment for each 

proposed alternative. It is computed by dividing vehicle ki lometers traveled per segment at 

the average segment speed. The average segment speed for the base case and improved 

two-lane alternatives was detenn1ned from capacity analyses. For the remaimng multi-lane 

alternatives, the average segment speed was assumed to be equal to the design speed. The 

calculated values for all the altern<Uives are presented in Table 6-12. 

Table 6-12: ANNUAL VEHICLE HOURS TRAVELED (VEHICLE-HOURS) 

Improved Multi•lane Rural Four-Lane 
Two-Lane Undivided Divided Rural Four-Lane 

Segment Base Case ·Arterial .. Highway Highway . Freeway 

1 275,946 306,164 345,944 348,656 328.867 

2 410.314 417,701 438,813 426,145 41 3.691 

3 704.658 703,368 720,542 697,068 674.703 

4 181.560 167.338 169.H32 161.222 15<1.137 

5 245.036 211.595 207,268 195,958 186.198 

6 455,017 314.097 309.976 295,974 283,383 

7 107.240 105,028 114.307 114.574 114,098 

8 381,757 397,546 437.664 439,262 437 692 

10 122,823 109,442 109,073 104.856 100,967 

Latent Demand 1,738,286 1,489.392 794,078 347.657 0 

Total 4.622,637 4,221.67 t 3.646,827 3.131,372 2.693,736 

Change from 
Base Case 0 -400.966 -975.810 ·1 491.265 -1 928 901 

Trav el Demand Forecasts 

US 412 Planning Study 
Norte~ lake to Missouri Stale Une 

Annual Travel Time Savings - Quantifies the annual traveltime savings obtained from 

reducing the travel time along each segment when compared with the base case. Travel 

time savings were based on year 1996 average hourly cost rates for both trucks ($19.00 per 

hour per commercial trucl< as per th€ National Trucking Association) and au1omobiles ($6.63 

per hour per automobile based on average wages and vehicle occupancy for the study area) . 

The calcu lated values for all the proposed alternatives are presented in Table 6-13 . 

Table 6-13: 2017 ANNUAL TRAVEL TIME SAVINGS (IN YEAR 1996 THOUSAND DOLLARS) 

Multi-Lane 
Improved Rural Four-Lane 
Two-Lane Undivided Divided Rural Four.-Lane 

Segment Arterial Highway Highway Freeway · . . 

1 s -235.43 s -545.36 $ ·566.49 s -412.31 

2 s -58.11 s -224.20 $ -124.54 s -26.57 

3 $ 10.09 s -124.25 s 59.37 s 234.31 

4 $ 114.56 s 99.87 s 163.82 s 220.89 

5 $ 300.42 $ 339.30 s 440.90 $ 528.58 

6 $ 1.265.50 $ 1.302.51 s 1,428.25 $ 1,541 .32 

7 $ 21.20 $ ·67.72 $ ·70.28 $ -65.72 

8 s -151.56 $ -536.64 $ -551 .98 $ ·5313.91 

10 s 128.44 s 131.98 $ 172.46 $ 209.79 

Latent Demand s 2.162.58 s 8.204.00 $ 12,013?..85 s 15,103.56 

.___ T,_,o""'ta,t _ __,l""s'---""3.""'ss,_,7'"".6"""9:..~.1 ,.s _ __,s"".s,_,7_,.9'"". 4c:.9.L:I s"--• 13,034.361 s 1 6, 796.941 

Note. Positive values ddnote savings . 
Negative values denote additional costs . 
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Vehicle Kifometers Traveled - Measures the vehicle kilometers traveled per segment i or 

each proposed alternative and is computed by multiplying the number of average weekday 

trips by the segment length. The calculated values for all the altem ativcs are presented In 

Table 6·14. 

Table 6-14: 2017 ANNUAL VEHICLE KILOMETERS TRAVELED 

Improved Multi-lane Rural Four·Lane 
Two-Lane Undivided Divided Rural Four-Lane 

Senment Base Case Arterial Hlohway Highway Freeway 

1 21.778,759 24.024.984 30,347.937 34,082,41 4 37.569.105 

2 30.086.164 31.992.452 37,342,358 40.513.099 43.457,085 

3 53.756,567 56,676,615 64,871,589 69.728 524 74,238.1 14 

4 13.757,290 14,282,792 15,757.535 16.631 ,655 17,443,215 

5 14,424,908 15,063,843 16,856,985 17 919,73 1 18,906.444 

6 25.889,830 26 861 230 29,587,41 7 31.205,152 32,703,338 

7 8,747.644 9.452,524 11,430,736 12,603,168 13,691 ,754 

8 29.764.711 32.503,568 40,190.038 44,745597 48,975,364 

10 9,472.904 I 9.849.74 1 10,907.315 115341 10 12,116,080 

La\ent Demand 156,445,775 134,045,309 71,466,998 31 ,289.156 0 

Total 364 '1 24,552 354.753.058 328,758,908 310.252.606 299,100,499 

Change from 
Baso Case 0 ·9 371 494 ·35 365.644 ·53 871 946 ·65 024.053 

Vehicle Operating Costs · Computed by multiplying the vehicle kilometers traveled by the 

internal Revenue Service's { IRS) standard 50.19 per kilometer ($0.31 per mile) 1or 1996 

veh1cle operating costs. The calculated values for all the Proposed Alternatives are 

presented in Table 6- 15 . 

Travel Dem and IFo.recasts 

Segment 

1 

2 

3 

4 

5 

5 

7 

8 

10 

Latent Demand 

Total 

Change from 
Base Case 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

Table 6-15: 2017 ANNUAL VEHICLE OPERATING COSTS 

Multi-Lane 
Improved Rural Four-Lane 
Two-Lane Undivided Divided Rural Four-lane 

Base Case Arterial Highway Highway freeway 

$ 4,195.11 9 $ 4,628,760 s 5,845.752 $ 6,567,029 $ 7,236,724 

$ 5,795.328 $ 6. 162.525 s 7,193,047 $ 7,803,809 $ 8,370,893 

$ 10,354.824 $ 10,917,2% s 12,495.848 $ 13.431,450 s 14,300,069 

$ 2,649.989 $ 2,751.214 s 3,035.295 $ 3.203.662 s 3,359,988 

s 2,778,589 $ 2,901,663 s 3,247,066 $ 3,1151.777 s 3,64 1.847 

$ 4.987,012 $ 5, 174,127 s 5,699,257 $ 6,01 0,487 s 6,299,459 

$ 1,685,009 I$ 1,820,786 s 2,201 ,838 $ 2.427,677 s 2,637,365 

$ 5,733.408 $ 6.260,979 s 7,741.580 $ 8.619,092 $ 9,433,848 

$ 1,824,712 $ 1.897.300 s 2,101,014 $ 2 221,750 $ 2,333,852 

$ 30,135,266 $ 25,820,391 s 13,?66,264 $ 6.027.Q53 $ 0 

$ 70.139,256 $ 68.335,04 1 s 63,326.981 $ 59,763,786 $ 57,614,045 

s 0 s; -1804215 s -£812-275 Is -10 375.470 s ·1 2 525 ?..!1 

Through Trips - Assumed to equal latent travel demand for the proposed alternatives (see Section 

6.3.4 for discussion of latent travel demand). Sec Table 6·3, p~ge 6·6. 
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Chapter 7 

This chapter describes the costing methodology used to estimate tl1e capital costs for the proposed 

alternatives. These cost estimates provide U1e basis for comparison between the diHerent proposed 

alternatives and for tlle feasibility evaluation of such proposed alternatives . 

7.1 UNIT COSTS 

The unit costs used are based on the 1996 Weighted Average Unit Prices provided by AHTD as 

shown in Appendix D. All cost estimates arc expressed in constant 1996 U.S. dollars. The general 

cost estimates were derived using the "as-built" plans, the proposed typical cross sections. tho design 

criteria presented in Chapter 3, and the Standard Specifications for Highway Construction of the 

AHTD . 

7.1.1 Roadways 

The roadway quantities include all construction items necessary to build the proposed alternatives as 

defined In Chapter 3. 

7.1.2 Structures 

The basG case includes the replacement or rehabilitation of bridges with existing sufficiency ratings 

under 50 and 80, respectively. The following unit costs were derived based on the unit costs 

presented in Appendix D: $570/m~ ($53/sf) for new bridge construction, $375/m' ($35/sf) for bridge 

widening (based on the final width of tlle structure), $320/m2 (S30/sf) for bridge rehabilitation and 

SSSirrf ($5/sf) for the removal of deficient structures. These unit costs per square meter (square foot) 

include costs for all bridge structural components and striping and signing. assuming support by 

concrete piles. 

7.1.3 Earthwork 

Eartllwork quantiliGs include preparing right-of-way, clearing and grubbing, grad1ng, excavation, 

embankment, sodding, fenilizing and watering. Average cut and construction of embankment 

COST 

Unclassified excavation (a weighted average of common excavation and rock excavation) was used 

according to the Geological Classification defined In Chapter 4. 

7.1.4 Legal, Management and Design 

Legal, management and design costs were assumed to be 10% of the construction costs and include: 

legal fees, state administration costs, plan specifications and estimates, material testing and 

construction inspection. 

7 .1.5 Utilities Relocation 

The costs to move or adjust existing utilities during construction wore assumed to be a typical 5% of 

the overall construction costs. Some utilities will be moved/relocated at the expense of the utility 

owner. Those costs are not included in this cost estimate. 

7.1 .6 Mobilization 

Mobilization costs were assumed to be 5%. This Item includes all preparatory work and operations 

for the movement of personnel, equipment, supplies and Incidentals to the project site. 

7.1.7 Contingencies 

Planning level contingency costs were assumed to be a typical 20% of the overall construction costs . 

7.1.8 Miscellaneous 

Other construction costs included in the estimates were striping, signing. installation of traffic signals 

and obliteration of abandoned roadway. The costs lor the first two items were estimated using the 

lengtll of tlle proposed segmen1s for the appropriate alternatives. The cost of the traffic signals were 

calculated based on the unit costs in Appendix D. Costs for obliteration of abandoned roadway were 

estimated by determining the length of existing roadway to be removed at the proposed new bypass 

connections. 

• quantities wero estimated tor the different terrain conditions (level, rolling and mountainous) . 

• Cost 7-1 
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7.2 O&M COSTS 

The Operations and Maintenance (O&M) costs are based on statewide annual (Year 1996) highway 

maintenance costs of $709 per lane-km ($2,282 per two-lane mile) as provided by the Maintenance 

Division of AHTD. Bridge rehabilitation and replacement costs, based on AHTD's bridge suHiciency 

rating inventory (see Chapter 2). are included in the capital cost estimates of the proposed 

alternatives. A detailed cost osumate of O&M costs by segment for each Proposed Alternative can 

be found in Appendix E . 

Table 7·1: OPERATIONS AND MAINTENANCE COSTS (in 1996 dollars) 

Unit Cost Unit Quantity First Ye~r 
Base Case 70'1 lane-km 47::!.16 $335.500 

Improved Two·Lil11f! Rur<JI 709 lanc-km 477.58 $338.600 
Arteria l 

Multi· luna UnoiVIded Rural 709 tane-l<m 785.4 $556,600 
HiQI\\' M 

Four-Lane Oivio:Je<J Rural 70~ lonc·km 71>:'1.40 $55G,800 
Hldhwav 

FClur-L"lnA FrF>AWav 709 lanc-krn 785.40 $6A5.4G1 

7.3 RIGHT-OF-WAY {ROW) COSTS 

ROW acquisition costs rnclude purchase, relocation, sale of improvements, and a typtcal 15% markup 

over acquisttion costs to account for appraisal. surveying, salaries and title insurance. 

7 .3.1 Approach 

To develop the ROW costs the following approach was used: 

Cost 

Land Cost - The courthouses of each county (Baxter, Fulton, Sharp, Lawrence and Greene) 

were visited and sample assessed values determined. Where available, a copy of tho 

assessor's formula was obtainad. Recenl land documents were also gathered . 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

Land Classification - The entire length of the route was driven and the properties were 

classified. The classifications are forest, agriculture, residential, commercial and barren. 

Notation of the relative land value was also observed. For each residential property, a 

"frontage" length of 46 m ( 150 feet) along the existing US 412 ROW was assumed. For each 

commercial property. a frontage length of 61 m (200 feet) was assumed. Percentages of the 

remaining property were assigned to either forest, agriculture or barren land. 

Property Values- Combining the above information on a spreadsheet determined the value 

of the properties that fronted on the proposed Improvements. 

Damages - Using a comparison between recent purcl1ases by AHTD and other land sales 

determined the amount of damages that might be expected. The damages were applied to 

either the land costs or lump summed to the properties. 

Four-Lane Freeway - For this alternative it was assumed that the route would be relocated 

utilizing the existing roadway for access at selected locations. The result of this assumption 

is that the amount of land needed for ROW Increased while the value and damages were 

reduced. No credit was taken for the existing ROW. 

Guidance and review of ROW cosl estimates was provided by AHTD's Appraisal Section of the ROW 

Division . 

Table 7-2 shows the ROW cost estimates in 1996 dollars for the proposed alternatives. Appendix E 

shows the datailed ROW takings per land use and the detailed ROW acquisition cost estimates . 
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Table 7-2: ROW COST ESTIMATE (in 1996 dollars) 

Baso Case 

Improved Two-Lane Rural Arterial 

Multi-Lane Rural Highway 

Four-Lane Divided Rural Highway 

Four-Lane Freowny 

7.4 CAPACITY IMPROVEMENT COSTS 

Base Case 

No new ROW requrred 

$7,245,830 

$9,115,005 

$15,678,284 

$16.303.625 

This alternalive includes the costs lor rehabil itating and replacing the bri(Jge structures as per their 

existing sufficiency rating. The Base Case Detailed Cost Estimate is shown in Appendix E . 

Improved Two-Lane Rural Arterial 

This alternative includes the costs for rmproving the exisling facility <lnd the construction of the 

proposed bypasses to meet the design critena of a two-lane rural artenal as established in Chapter 3. 

The Two-lane Aural Arterial Detailed Cosl Estimate is shown in AppendiX E. 

Multi-Lane Rural Undivided Highway 

This alternative includes the costs for improving the existing facility and 1t1e construction of the 

proposed bypasses to meet the design critc:rla of a multi·lane rural undivided highway as established 

in Chapter 3. The Multi-Lane Rural Undivided Highway Detailed Cost Estimate is shown in 

Appendix E. 

Cost 

----------···--

Four·Lane Divided Rural Highway 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

This alternative includes the costs for improvrng the existing facillly and the construction of the 

proposed bypasses to moot the desrgn criteria of a four-Jane divided rural highway as established in 

Chapter 3. The Four-Lane Divided Rural Highway Detailed Cost Es1imate is shown in Appendix E. 

Four-Lane Freeway 

This alternative includes the costs for Improving L'le existing facility and the construction of the 

proposed bypasses to rneetthe design criteria of a four-lane freeway as established in Chapter 3. The 

Four-Lane Freeway Detailed Cost Estimate is shown in Appendix E 

Table 7·3 shows the construction cost estimates for the proposed alternatives. 

Table 7·3: CONSTRUCTION COST ESTIMATES (in 1996 dollars} 

Base Case 

Improved Two-Lane Rural Arterial 

Multi-Lane Aural Highway 

Four-Lane Divided Aural Highway 

Four-Lane Freewav 

7.5 MITIGATION COSTS 

$13,093,732 

$11 1,307,854 

$408,816,676 

$459,287,873 

$850299 459 

Based on values developed in the environmental impacts chapter (Chapter 4) of this report , Table 7-4 

shows the estimated mitigation costs per Proposed Alternative. Mitigation costs include wetland 

delineation, wetland site remediation, underground storage tank removal and replacement (USTR), 

cemetery site remediation (plot relocation). and htstorical site testing and mittgation. The Base Case 

alternative does not incur mitigat1on costs . 
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Table 7-4: MITIGATION COSTS 

Histor ical 
Wetlands USTR Cemeteries Sites Total 

Two-Lane Rural 5124.830 S25,000 $280,000 $605.000 $1 ,034,830 
Arterial 

Multi-Lane Rural $272,530 $150,000 $460,000 $605,000 $1,987.530 
Highway 

Four-Lane Divided 5319,990 $200,000 $1 ,160,000 $605,000 $2,284,990 
Rural Highway 

Four-Lane Freeway $1,248.470 $325,000 $5,400,000 $1 ,155,000 $8,1 26.470 

7.6 RESIDUAL VALUES 

Residual value is defined as the value ol the facility after its design life. The project's design lifo is 30 

ye:ars since concrete pavement was assumed as lhe design pavement surface. Table 7-5 shows the 

design life tor the different project components . 

Table 7-5: DESIGN LIFE 
- . . ~- . . 

Design Life Residual Value 

ROW 100 years 70% 

Roadway' 50 years 40% 

Pavement 30 years 0% 

Budges 60 years 50'}o 

T raffle Installations 35 years 15% 

• ' Roadway construction items other than pavement. 

• Based on these percemages. estlma1ed residual values of 20.9%. 13 6%. 19.8% and 23.1% were 

calculated for the two-lane rural arterial, multi-lane rural highway, four-lane divided rural highway and 

• four-lane freeway, respectively . 

• 
• • 

Cost 

7.7 INTERIM IMPROVEMENTS 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

In case funds do not become available to implement the recommended al1emative, a series ot interim 

improvements (as defined in Chapter 3) are proposed as the minimum Improvements to be done in 

the corridor. Detailed cost estimates lor these improvements can bo found in Appendix E. page E-11. 

TI1e interim improvements vary from $29.000 for a flashing signal to $72,1 89,000 to widen US 4 12 to 

a four-lane undivided section from Black Rock to Hardy. 
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Chapter 8 

ECONOMIC JUSTIFICATION STUDIES 

8.1 INTRODUCTION 

8.1.1 Overview 

This report examines the costs and benefits of major new highway construct ion across north-central 

Arkansas, providing a link from Oklahoma and western Arl<ansas to M1ssouri and Tennessee. The 

study evaluated lour alternative levels of improvement for US 41 2, from Improving the existing two· 

lane rural arterial to a full access controlled freeway. 

A major motivation for considering the proposed highway improvements has been the belief, promo1ed 

by some community and business leaders, thai a high-quality four-lane highway connecting ci1ies 

across the corrJdor could significantly enhance economic growth In the reg1on. It is in rasj)onse to a 

concern thai unless highway improvements 10 the corridor are evaluated in terms of economic 

development potential, tile benefits of major corridor improvements will be underestimated. 

At the state level. there is also interest In using transportation investments to promote economic 

development objectives. However, the state must carefully consider the cost of all such Investments 

and where they occur and explicitly examine the rradeoH between maximizing total statewide benefits 

and the benefits to specific sub-state areas. Here, AHTD recognized the need to move beyond its 

traditional means of evaluating higtw;ay improvements. Accordingly, AHTD commissioned this study 

to include an assessment o1 the potential long·tcrm economic development benefits of improving US 

4 12. in terms ot benolits to the rorridor and areas wilhin the corridor. 

8.1 .2 Highway Corridor 

The focus of this study Js a broad band of northern Arkansas from the recreational area of Mountain 

Home to the Missouri state line. It links I he cities of Mountain Home, Salem, Ash Flat, Hardy, Walnut 

Ridge/Hoxie and Paragould. The planning study area extends from Norfork Lake (east of Mountain 

Home) io tho Missouri stale line {east of Paragould). Currently, th1s stretch of US 412 and US 62 and 

Economic Justification Studies 

US 63 is a 2161<m (134 miles) corridor, moslly two·lane. Several of the cities along tho corridor have 

been studied for possible bypasses The most notable improvement to the roadway is the 16 km (1 0 

miles) between Hardy and Ash Flat which has been widened to four lanes. 

8.1.3 Types of Economic Development Benefits 

One of the basic benefits from l1ighway improvements is the improvement In travel times and reduced 

transportation costs. These arc direct benefits to highway travelers ("user benefits") which are 

traditional benefits of highway improvements. These types of benefits can translate into real dollar 

savings for businesses that ship by truck. 

Highway improvements can have significant impacts on I he corridor over and above the user benefits . 

Reducing truck shipping costs can provide a real cost sav1ngs for the shipping company, the business 

shipping out the product and business receiving the product. These lower production costs can make 

local businesses more compell1ive and better able to expand. In addition to lower production costs, 

highway Improvements extend the marl<e: area for local business as well as the access to suppliers. 

They make customers more easily accessible and expand the distances from whir.-h the company can 

compete with out-of-state companies. These travel range impacts can provide opportunities for 

significant expansion and attraction of manufacturing and distribution industries . 

There can be additional impacts on the attraction of new businesses. Sorne lypcs of businesses 

would lind northern Arl<ansas to be an attractive location 1f It were not for its lock of a four-lane east· 

west highway link. This is especially true if the area is served by a four-lane freeway providing fast 

and reliable transportatior1 links to tho national highway network, regionol population centers and 

specific buyers or suppliers. 

In summary, the development effects of highway improvements do not end with "direct eftects" on 

bus1ness expansion and attraction. There a.re also highly significant spill-over eHects on the rest of 
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the area economy. Tho d~rect effect on business expansion and attraction loods to "indirect effects•· 

in terms of additional orders for materials and equipment from other businesses. For instance, 

expansion of the food processing Industry leads to expanded orders for plastic packaging and 

cardboard boxes. In addition, there are "induced effects• that result when new and expanding 

businesses hire more workers, who then spend more on consumer products and services . 

8.1 .4 Measuring Economic Development Benefits 

All of the direct benefits of a highway, and therefore improvements to the highway, flow from using it 

for transportation. There are two types of benefits described below: travel efficiency gains and 

economic devclopmenl impacts. Travel efficiency gains are key to economic feasibility analysis. 

Economic development Impacts are changes in the relative competitiveness of the area aftected by 

the improvement brought about by these transportation cost savings . 

In the benefi1icost calculation, benefits of a transportation improvement are compared with the relevant 

costs. These costs are incremental costs that would arise if the improvements were made. They 

include capital costs and operation & maintenance costs. 

8.1.5 Methodology 

The evaluation of economic benefits involved use of a regional impact model to quantify the effects 

of reduced transportation costs . 

IMPLAN Software 

Creating regional oconom1c models requires a tremendous amount of data. The costs of surveying 

industries within each region to derive a list of commodity purchases (production functions) is 

prohibitive. IMPLAN (IMpact Analysis for PLANning) was developed as a cost-eHectivo means to 

develop regional input-output models. IMPLAI'J was originally developed by tho USDA Forest Service 

in cooperation with FEMA and the USDA Bureau of Land Management to assist the Forest Scrvica 

in land and resource management planning. The IMPLAI'J accounts closely· follow tho occounting 

Economic Justification Studies 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

conventions used in the "Input-Output Study of the US Economy• by the Bureau of Economic Analysis 

(1980) and the rectangular formal recommended by the United Nations . 

IMPLAN software was designed to serve three functions: 1) data retrieval, 2) data reduction and 

model development and 3) impact analysis. Comprehensive and detailed data coverage of the entire 

United States by county. and the ability to incorporate user-supplied data at each slate of the model 

building process. provides a high degree of flexibility both ln terms of geographic coverage and model 

formulation. 

The IMPLAN database. created by Minnesota IMPLAI'J Group. Inc. (MIG). consists of two major parts: 

1) A national-level tecl1nology matrix and 2) Estimates of sectorial activity for final demand, final 

payments, industry output and employment for each county in tho US along with state and national 

totals. Data is available for years 1977. 1982, 1985. 1990, 1991 and 1992 fo r county level economic 

activity for 528 sectors. New databases are continllally being developed by MIG, Inc . 

IMPLAN easily allows the user to do the following: 

• Develop project speci fic multiplier tables 

• Change any component of the system. production functions, trade flows or database 

• Create custom impact analysis by entering final demand changes 

• Obtain any report in the system to examine the models' assumptions and calculatrons 

There are two components to the 1M PLAN system - the database and the software. The databases 

provide all information to create regionai iMPLAN models. TI1e software performs the calculations and 

provides an interface for the usor to moke final demand changes. 
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8.1.6 Key Assumptions 

Input-output modeling is based on several assumptions: 

• Constant returns to scale 

• No supply constraints 

• R""ed commodity input structure 

• Homogeneous sector output 

• Industry tecl1nology assumption 

The first assumption is that the production functions (an industry's list of expenditures) are assumed 

to have constant returns to scale. Constant retums to scale means the production functions are 

considered linear; it additional input is required, all inputs increase proportionately. No supply 

constraints means supplies are unlimited; an industry has unlimited access to raw materials and its 

output is limited only by the demand for its products. A fixed commodity input structure implies that 

price changes do not cause a firm to buy substitute goods. A fixed commodity input structure 

assumes that changes in the economy will aHect the industry's output but not the mix of commodities 

and services it requires to make its products. The fourth assumption is that there is homogeneous 

sector output. In other words, the proportions of all the commodities produced by that industry remain 

the same, regardless of total output. An industry will not increase the output of one product without 

proportionately increasing the output of all its other products. The industry tecllnology assumption 

comes into play when data is collected on an industry-by-commodity basis and then converted to 

industry-by-industry matrices. It assumes that an industry uses the same technology to produce all 

its products. In other words, an industry has a primary or main product and al l ot11er products are 

by-products of tl1e primary product. 

8.1.7 Impact Analysis: A Definition 

Economic impact analysis involves applying a final demand change to a predictive economic input

output ruuud, and then e:malydng the resulting changes in the economy. A concise definition of impact 

analysis is: 
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An assessmont of change in overall economic activity as a result of some change 

in one or several economic activities . 

In practice, economic impact analysis can mean many different things. It might measure the impacts 

of a new factory moving into an area. It might involve estimating the local impacts of a professional 

football team moving into an area or the effects of tourist spending. Governments use impact analysis 

for policy decisions and planning. Researchers use impact analysis to study relationships of different 

elements in an economy. An impact analysis begins by converting a topic of concern (or projecQ to 

a set of economic issues and factors. For example. our project is the construction of a new highway . 

This might translate to the economic issues: availability of natural resources for economic 

development. encouragement of recreational and educational uses of the land and the development 

of an administrative structure to enhance economic development. 

Once the issues have been identified, the factors involved can be identified and their actions 

converted to a set of expenditures. These expenditures are the init ial changes that stimulate further 

economic activity. The actions and the economic activity they stimulate are the impact. As we 

prepare to run our initial changes resulting from the new roadway through the predictive model, we 

will need to know whether the expenditures are made in purchaser or producer prices and the year(s) 

of the expenditures. Producer prices are those paid at the factory door. This is the money an industry 

receives for its output. Input-output models such as IMPLAN are concemed with the effects on 

industries and values are in producer prices. Purchaser prices arc those paid at the retail level. A 

purchaser price actually includes a mix of producer elements. For instance, the price of a roll of film 

from a retai l outlet includes the retail markup, wholesale markup, transportation costs from the 

producer to the retailer and the price at the factory door . 

If an impact analysis involves purchaser prices. the values need to be subdivided to work with the 

producer-priced input·output model. This is done using margins. Margins represent the difference 

between producer and purchaser prices. Margining assigns direct expenditures to the correct sector 
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multipliers. It splits a purchaser price into the appropriate producer values, each value impacting a 

specific industry. A deflator needs to be applied to the cost es1imatcs to equate them to the model's 

base year's data. Deflators account for the changes in actual value ol the dollar over t.he years. Price 

changes need to be accounted for; otherwise, the 1mpacts will be estimated incorractly . 

6.2 ECONOMIC BASELINE 

8.2. 1 Overview of the Study Area 

Regional llighway improvements have greater impact on certain typos of businesses and on certain 

parts of the study area. The nature of economic benefits thus depends upon the mix of the current 

business activity and that which is forecasted for tho future. Understanding the area's economy 

provides a bilsis for understanding the relationsl1ip between proposed highway improvements and 

economic development. Th1s section summarizes key aspects of lhe economy of ths study area and 

specific zones within U1e study area Socioeconomic data usod In t11e IMP LAN model are shown in 

Table 8·1 . 

Table 8·1: Socioeconomic Data 

Baxter County Fulton County Sharp County Lawrence County Greene County Total 

Population 34.600 10.400 15.800 17,400 34,000 112.2{10 

Employment 17,306 3,591 e.~ 8,193 16.235 51.913 

Households 14,533 4~~1 9 7,114 7,185 1?.,375 45.726 

Area (sq. miles) 554 618 C04 507 578 ?.!)11 

No. ollnouslrlet 144 83 100 116 140 583 

lncon-.c per $39.975 S2G.248 $28.430 S32.:l?.O $3!1,919 $36.916 
Household 

Total Income $5R0.957,000 $, 11\.615.000 $202,2!> 1,000 $232.219.000 $493.908.000 $1.668,040,000 
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The counties and cities, following an cast to west direct1on, are listed below: 

County 

Baxter 

Fulton 

Sharp 

Lawrence 

Grecna 

Anderson. Mountain Home 

Salem, Viola 

Ash Flat, Hardy 

Walnut Ridge/Hoxie 

Paragould 

The industrial activity within the study area has primarily occurred in Paragould. Other growth centers 

located south of the study area are Jonesboro, Batesville. Newport and Searcy. While the size of the 

urban centers varios, each of the cit1esftowns play a special role. 

Population characteristics of tl1e region provide an insight into the many problems and economic 

trends experienced by this region of the state. During the forties, fifties and sixties the region 

experiencod consistent loss of population. The out-migration was due largely to a changed economic 

base (prevrously agrarian) which no longer supported the number of residents in the area. Until the 

year 1980 the area population did not surpass the population figure of the year 1940 . 

According to a study released by the University of Arkansas titled •Rural Profile of Arkansas 1993, • 

the rural areas of the state contain proportionately more children and more elderly people than !he 

urban areas. The study states that tho rural areas of the state carry the heavier burden of caring for 

"dependent" population, which Will affect education and health care. 

Several counties, including Fulton and Sharp, have been designated as long-term economically 

deteriorated. Tho U.S. Department oi Commerce, Economic Development Administration, under tl,e 

Public Works and Economic Development Act of 1965, as amended, officially designated the counties 

as redevelopment areas based on a number of qualifications, such as substantial and persistent 
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unemployment. low median f<~mily income, unusual and abrupt rise in unemployment resulting from 

the loss of a major employment source and decline in per capita employment. 

As the study area is relatively tsolated geographic<l!!y, large size industrial development has been 

confined to Paragould. Jonesboro, Batesville, Newport and Searcy, which are south of the study area. 

have experienced growth due to their access to the railway system and a better road networl<.. A 

transport system to industry complements large industrial development 

A part of the region has turned to the service and retail components of the local economies for new 

opportunities. The most signilicant of new opportunities is the emergence of tourism as a factor in the 

regional economy. Many tourist activities are related to Ozar1< folk culture, local heritage and the 

area's natural beauty throughout the study area. The Mountain Home area has particularly bonefit1cd 

from tourism. 

Agricultural activity has declined in the past years to a point where it no longer supports the area's 

economy. Family farms. which traditionally have been the backbone of Arkansas and the notion, are 

decreasing. Large-scale farming operations dominate the countryside in Arkansas. The costs of 

production, equipment and supplies have risen dramatically. 

As farm populauon decreases. other rural economic activity decreases. The elimination of small farms 

and the out-migration of farm population decrease demand for a variety of retail and personal services. 

causing lunher out-migration and unemployment 

8.3 BUSINESS GROWTH IMPACTS 

8.3.1 Issues 

Improvements to US 412 can reduce travel time on the highway providing cost savings for existing 

trucking companies and businesses shipping and receiving products. Those savings result in lower 
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product costs which in tum makes local area businesses more compelitive, lherefore more profitable 

with greater ability to expand . 

In addition to lowering transportation costs, highway improvements benefit businesses in several 

ways. By reducing travel times on the highways. they effectively extend both the area that businesses 

serve and the area from which they can access suppliers. local businesses also benefit from the 

expanded area over which they can successfully compete wnh their counterparts in nearby states. 

8.3.2 Methodology 

A highway improvement causes economic value which accrues to both users and non-users of that 

highway. The first impact is the construclion of the highway. The estimated construction, ROW and 

mitigation costs developed in Chapter 7 were used as input data to the IMPLAN model. This model 

shows the direct impact of construction on wages in each COLinty as well as the induced and indirect 

impacts caused by the construction. A second area ol cost savings is in dirccl travel cost savings . 

These benefits are calculated and discussed in Chapter 6 of this report. 

8.4 ECONOMIC DEVELOPMENT IMPACTS 

Impacts to the five-county study area were analyzed using the IMPLAN predictive model. The 

proposed alternatives were defined as the improvements to be considered . 

8.4. 1 Defining Input-Output Analysis 

Input-Output A na lys1s is a means of examining relationshtps within an economy both between 

businesses and between bustness and final consumers. It captures all monetary market transactions 

for consumption in a given time period. The resulting malhematical formulae allow one to examine 

the effects of a change in one or several economic activities on an entire economy (impact analysis). 

A primary input-output study is based on data collected directly from industries. An example is the 

United States Benchmark Study of Input-Output Accounts (the data is actually based on economic 

census collected directly from firms). Other countries have done primary national level input-output 
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studtes as well. Primary state or local level input-output studies are not common due to the high cost 

of data collection. Secondary input-output studies rely on data collected from other sources to 

construct accounts. The inter-industry transaction information usually comes from some other primary 

study. 1M PLAN is an example of a socondary input-output modeling system. 

There are two phases in inpuVoutput analysis: 

• Descriptive modeling 

• Predictive modeling 

A Descriptive Model includes information about local economic Interactions known as regional 

economtc accounts. These tables descnbe a local economy tn terms of the flow of dollars from 

purchasers to producers within the region. Trade Flows are also part of the descriptive model They 

describe tt1e movement ol goods and services between a region and the outside world (regional 

imports and exports). The initial IMPLAN data detatls all purchases including imported goods and 

services. When regional economic accounts arc created, imports to the region are removed from the 

initial data, allowing local inter-industry transactions and final purchases to be examined. By adding 

Social Accounting data, an analyst can examine non-industnal transactions such as payment of taxes 

by bustnesses and households. Social accounting data tncludes tax collection by govemmen1s and 

payments to households and businesses. Input-output accounting describes the flow of commodities 

from producers to intermediate and final consumers. Social Accounting Matrices (SAM's} show the 

flow of money between institutions. Both are part of the descriptive modeL 

The regional economic accounts arc used to construct local level multipliers. Multipliers describe the 

response of the economy to a stimulus (a change In demand or production). The multipliers arc the 

Predictive Model. Purchases for final use (final demand) drive an input-output model. lndustnes 

producing goods and servtces for consumption purchase goods and services from other producers . 

These other producer.:, in turn, purchase goods and services. These i11direct purchases (or Indirect 

effects} continue until leakages from the region (imports, wages, profits, elc.) stop the cycle. The 

Economic Justification Studies 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

indirect effects and the effects of increasad household spending (induced el1ects) can be 

mathematically derived as sets of multipliers. The derivation is called the "Leontlef inverse." The 

resulting sets of multipliers describe the change of output for each industry caused by a one dollar 

change in ftnal demand for any given industry . 

8.4.2 Business Benefit s 

Input-output models are driven by final consumption (or final demand). Industries respond to meet 

demands directly or indirectly (by supplying goods and services to industries responding directly). 

Each industry that produces goods and service generates demands for other goods and services and 

so on, round by round. The Impact of a new highway on economic activrty in the study area is divided 

into three components: 

Direct Benefits are the changes resulting from the expenditure of highway construction 

dollars on goods. services and labor in the projccl area. 

Indirect Benefits are the changes in inter-Industry purchases as they respond to the new 

demands of the directly aHected industnes: those industries supporting highway 

construction. 

Induced Benefits reflect changes in spending from housellolds with increased income due 

to changes in production 

The direct benefit of the naw highway is not the total construction cost This is because some of the 

material and labor fo r the new highway will come from outside tf1e study area. The IMPLAN model 

includes a formula for calculating the percentage of the new highway costs which will be spent In the 

local area. Table 8-2 shows the diroct, indirect and induced benefits of the four construction 

alternatives. Table 8-3 shows the same three benefits lor Operation & Maintenance (O&M). 
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Table 8-2: Economic Benefits- Construction 

Alternative Direct Indirect Induced Total 

Basa Case s 12,570.201 $2 355,752 $2,967,369 $17.901 322 

Improved Two-Lane $87,771.5!11 $21 .920,136 $25.764.911 $135,465.628 
Rural Arterial 

Multi·lane Rural $308.890,471 $77,14!),328 $9!), 154,332 $481,194,131 
Undivided Higlw:nv . 
Four-Lane Divi<Jcu $347,332,075 $86,7(;9.401 s 105,800.369 $539.892.745 
nural Hlqhwav 

Four-Lane Freewav $6:i3.845.727 $1511307.394 !> 195 71l!i 6?.7 $9117 938 748 

Table 8-3: Economic Benefits - O&M 
-

Alternative Direct Indirect Induced Total 

Oase Case $322.387 SG0.387 $76,560 S4S8.830 

Improved Two·La~c $3?5.269 $00,919 S7G.735 $~52.923 

Rur<.~ l Arterial 

Multi ·lunc Rural $534,879 $1 OU, 177 S126,185 $761.241 
unCIIvltled HiQhwav 

Four-Lane Divided $534.679 $100,177 $126.185 $761,241 
Rurc1l H1g_hway 

Four-Lone r reewa v . $6511.51 2 $1 23 :'l:l2 $155 35? S!l37 196 

8.4.3 Opportunit ies to Enhance Business Development 

Many local and regional agencies are actively involved in economic development. This includes 

encouraging now businesses to move to the study area as well as assisting existing businesses to 

expand. These types of activities ore vital to U1e continued development of the region Economic 

development activities must con1inue even if a new highway is constructed. The benefits described 

in this section <Jre based on a number of assumptions including continued economic development. 

Economic Justification Studies 

8.5 

8.5.1 

TOURISM 

Identification of Tourism Benefits 
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Tourism will benefit from highway improvements because recreation and visitor auractions become 

more accessible to visitors from other parts of Arkansos and surrounding states. The tourism industry 

serves both business travel and recrea11onal trips. Highway improvements lessen travel time, reduce 

safety hazards and make tmvel more enjoyable for trips to various destinations and recreational 

attracttons 1n Arkansas. Businesses servtctng the tourism trade are primarily hotels & lodging plnces, 

eating & drinking establishments, amusement & recreational services as well as retail trade and 

service businesses. 

8.5.2 Assessment of Benefits 

The methodology for evaluating the benefits of proposed highway improvements on tourism included 

two key steps. The f1rs1 pan of the tourism benefit analysis was to determine baseline tourism activity 

in the study area. The second part of the analysis was to datermine the potential benefit on visitor 

activity resulting from the proposed highway improvement alternatives. 

8.5.3 Economic Baseline 

TI1e tourism baseline was developed based on conversations with the Arkansas Department of Porl<s 

and Tourism. Table 8-4 shows year 1994 travel benefits for the five-county study area. The major 

tourist attraction in the study area is Mountain Home. Baxter County is the primary county 

encompassing the Mountain Home recreational area and consequently has the largest travel 

oxpenditures in the study araa. 
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Table 8-4: Annual Benefit of Travel on Arkansas Counties - 1994 

Travel Travel 
Total Travol Generated Generated Slate Tax Local Tax VisltOC'S 

Elcpenditures Pay ron Emplo_yment ~<:eipts Rec~ipts (Person 
County (Dollars! I Dollars) (Jobs) CDoHarsl (Dollars} Trips) 

Greene 811.870.000 S2,080.000 210 S610 .000 $2:!0.000 79.331 

lawrence S!l,360000 $1,360.000 130 5·190.000 $190,000 (i1.191 

Sham 524.480,000 $3,510,000 320 $1.250,000 $640.000 1~8.801 

Ful!on S12.7SO OOO $2.090,000 200 5660,000 $310.000 80.853 

Baxter $97.600.000 516.430,000 1,610 $4,950,000 S1,800.000 G45.377 

Study Area S15G, 100,000 825.470,000 2.470 $7,960,000 53 170.000 1 ,015~'iS3 

St?.te $2.!129 710 000 SSQ? 8GO 000 46.450 5130 7GO 000 $55 680 000 17818000 

Scurce: Ar~ansas Depanrnent of PRrk!'< and Tourl~m1 
US Tmvul Duta Center County Travel Econom;c Impact Model (CTEIM) 

8.5.4 Requirements for Tourism Attractions 

The bcnefils of an Improved 11ighway were determined through an infonnaf sUJvey of highway officials 

and tounsm personnel. They predicted a 20-30% increase in tourism from the implementation of a 

freeway. A 20% growth rate in tourism and 5% inflation (Year 1994 to 1996) was assumed. The 

growth was then prorated for the remaining proposed alternatives. This is based on tM assumption 

that a four-lane freeway would have the most beneficial impact on tounsm. The remaining alternatives 

would have less of a benefit with the improved two-lane rural arterial having the least benefit. The 

prorated figures are based on the Iaten I demand calculations discussed in Chapter 6 of thiS report. 

Table 8·5 shows the benefit of the proposed alternatives on tourism. 
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Table 8-5: Annual Benefit of Proposed Alternatives on Tourism, 
Compared to Base Case- 1996 

Travel Travel 
Total Travel Generated Generated State Tax Local Tax Visitors 

Elcpendltures Payroll Employment Receipts Receipts .(PerS~ln · 
AlternatiVe (Dollars] (Dollars) (Jobs) (Dollars) (Dollars) Trips) 

Improved Two- 5-1,589,340 $748.818 73 5234,024 $93.198 29,857 
LMe Rural Arterial 

Multi-Lane Rural $17,701 ,740 $2,868,:<98 280 $902,664 $359,478 !15,1&1 
Hi!lhway 

Four-Lane Divided $25,241 ,370 s~ 11 8.499 399 $1 287.132 $512,589 164 ,215 

Four-Lane Freewav $.32.781 000 S5 3•\S 700 519 $] 671.600 $665 700 213 2f>(; 

8.6 BENEFITS 

In the preceding sections o! Chapter 8, the economic benefit of the highway improvement alternatives 

in terms ol travel efficiency and construction and O&M have been discussed. The benefits arc greoter 

than costs for all construction altematives. The following paragraphs describe the economic benefits . 

8.6.1 Seven Indicators of Economic Development 

The US 412 improvements could yield many different forms of benefit to local economies. In order 

to recognize these diverse impacts in a consistent fashion, a single set of "indicators of impact" and 

a single set of definitions were used throughout the economic benefit calculations. These are 

summarized in Tables 8·6 and 8-7. Construction and O&M have been evaluated separately because 

construction is a one-time cost and O&M is on an annual basis. The economic benefits are expressed 

in terms of seven "indicators of economic development•: 

Project Expenditures· Defined as "direct benefit. • it is the value of the final demand created 

by the highway improvements w1thin the project area . 
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Industry Sales- This is the "indirect benefit" or the sum of all the intermediate goods and 

services needed to produce the l inat demand, the industry-to-industry sales . 

Household Expenditures • Defined as "induced benefit, " this is increased household 

consumption resulting from highway construction and use. 

Jobs- Total new jobs altributable to the highway improvement due to road construction and 

road usc, plus the share of those that are employed in sectors that directly support the 

construction process. 

Wages- This measure conststs of the total increases in payroll costs (wages, salaries and 

benefits) paid by local industries due to the improved highway, plus income from self· 

employment, other property income (interest and corporate prolil) and transfer payments. 

Value Added- The value of the corridor's firms' output m1nus the value of the inputs they 

purchase from other films. In the corridor study, it is the value added by firms located in the 

defined corridor impact areas, including employee compensation, proprietary income, indirect 

business taxes and other property income. 

Increased Taxes - These are the taxes which result from the companies participating in 

highway construction as well as increased employment and wages . 

Economic Justification Studies 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

Table 8-6: Evaluation Criteria - Economic Development (in 1996 dollars) 
(Construction, Mitigation & ROW) 

Multi-Lane Four-Lane 
Two-Lane Rural Rural Undivided Divided Rural Four-Lane 

Base Case Arterial Hiqhwav Hiqhwav Freeway 

Project Expenditures $12,578.201 $87,771.581 $308.890,471 $347.332.975 $633.845 727 

lndustrv Sales $2,355,752 $21 .929. 136 $77.149.328 $86,759.401 $158.307.39.: 

Household $2,967.369 $25.764.911 $95,154,332 S105,800.3G9 s 195,785,627 
Expenditure 

Jobs Created 285 2.5.:8 9.211 10 279 18.936 

Wages Added 85.379,8 18 $47 160 523 5172,51 3 591 $191,815 357 5354,957.968 

Value Added $8.247.399 576,074,945 $269.216,653 $302.229.637 $552,657.389 

lncrellsed Taxes 5391 209 $4 2220'2.7 S13 605 022 $15 713 501 $27 733.992 

Table 8-7: Evaluation Criteria- Economic Development (in 1996 dollars) 
(Operations & Maintenance) 

Multi-Lane Four-Lane 
Two-Lane Rural Rural Undlo,~lded Divided Rural Four-Lane 

Base Case Arterial ·Highway Highway . - ··Freewav 

Projecl Expenditures $322.387 $325.260 $534.879 554870 $58.512 

Industry S_:lles $60.387 500.919 $100.177 $100,177 $123.33?. 

Household $76,05() 576,73!1 $126,185 $1 26,185 $155,352 
Expendituru 

Jobs cr~atcd 7 'l 12 12 Hi 
Waaes AdCk.'<l $137,888 $139.121 S22B 773 $"228 773 S281 652 

Value Added 521, .386 $231.276 5350.715 $350.715 $431,779 

Increased Tax"'s 510.104 $10 194 S16 763 St 6 763 S20 638 

8.6.2 Four Economic Development Causes 

By improvu1g travel conditions in the US 41 2 corridor, the highway improvements, through reduced 

travel times and costs to the residents and businesses 111 the area, could create additional economic 

development benefits to the primary impact nrea and state economies. These additional benefits are 

categorized into four types: 
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8.6.3 

Act of Highway Construction/Increased Maintenance - The act of spending money in the 

primary impact area to build the improved highway will be of immediate economic benefit to 

the corridor area. The construction impacts are temporary in nature, since they exist only 

during the construction period and terminate when the road construction is complete. 

Roadside Expenditures - A more efficient US 412 in northern Arkansas will attract more 

traffic into the corridor resulting in greater traffic volumes on US 412. Increased travel on US 

412 will create increased sales for roadside businesses (motels, restaurants, gasoline 

stations, tourist visitation places and others who cater to highway users). These increased 

roadside expenditures are net benefits to the corridor region. 

Competitive Position - An improved highway reduces the cost of transportation. 

Reductions in transportation time and cost lead to reduced costs of production, which in tum 

lead to marginally reduced prices and/or increased profits. These can lead to increased 

production that generates economic value. These competitive position benefits are created 

by the increased travel efficiency of the highway improvement and are benefits to both the 

corridor region and the State of Arkansas. 

Non-Business - An improved highway also creates travel efficiency benefits for non

business travelers. These non-business travelers receive time savings benefits, operating 

cost savings as well as reduced number of accidents similar to trucks and business travelers. 

These non-business benefits are valuable to the highway user but are not translated into 

economic development. They are treated as direct benefits. 

Benefit/Cost Analysis 

e Comparison of the full set of economic benefits and costs associated with each of the proposed 

alternatives provides a basis for selecting the most effective alternative. Cost Effectiveness is defined 

e as the relative ratio of benefit to cost. The costs are developed and defined in Chapter 7 of this report. 

e 
e 
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They include construction, mitigation, ROW and O&M. Benefits result from expenditures within the 

study area for construction, support industries and household activities. In addition there are travel 

related savings for projected traffic levels on the Proposed Alternatives. 

Table 8-8 summarizes the costs and benefits as well as calculates the benefiVcost ratio. Benefits are 

divided by costs to obtain the benefit cost ratio. A ratio greater than 1.0 means that benefits are 

greater than costs and the project is justified. 

The construction, mitigation and ROW costs are one-time costs; but since their benefits will be 

obtained through an extended time frame, these costs have been annualized assuming a 7% discount 

rate over a 30-year period. 

8.6.4 Conclusion 

All of the Proposed Alternatives will improve the five-county study area. The improvements to US 412 

will bring a much needed boost to the local economy through direct, indirect, and induced benefits. 

Improved travel related costs will benefit those using the roadway. Finally, tourism will increase due 

to the reduction in travel time to recreational facilities. The improvement of US 412 will be a good use 

of state resources. 

As can be seen, the improved two-lane rural arterial proposed alternative yields the highest benefit 

cost ratio of all the alternatives, thus being the most efficient proposed alternative. However, this 

alternative fails to meet the LOS criteria established as one of the mobility goals. Chapter 9 will 

evaluate the Proposed Alternatives from the perspective of all the project goals and will select a 

recommended alternative. 

8-10 



• • ~ Lockwood. AndreviS & Newnam. Inc. 

• Table 8·8: Benefit Cost Ratio (Values in Ycnr 1996 Million Dollars) 

• Benelits 

Travel Economic 

• Vehicle 
Accident Travel Operating Fuel Wages Operations 

cost Time Cost Consumption Tourism Project lnduslnal Household Value Added lo lnc•cased Total & • Reduct ion Savlnqs Savlnqs S..vings Impact& E>penditure Sales Expenditure Added Pavrotl Taxes Bcncti ts Maintenance 

Two-Lane Rural s.eo 3.56 1.60 0.41 4.59 6.01 1.56 1.82. 5.43 3.3 0.31 34.43 0.003 

• Artorlol 

Multi-Lane Rural 3.70 8.5o 6.1}1 1 55 17.70 23.8/ 6.01 7.41 20.97 13.4 1.00 111.11 0.22 

• Undivided Higitway ---
Four·Lar.c Drlidcd 7:32 13-03 10.38 2..37 2524 2<>.94 6.78 A.::>fi 23.61 15.0 1.23 140.1:l 022 
Hum11 hgtr.V<~y 

Four-Lane Frccw.-.y 13 72 16.A 12.53 2..8!> 3?.76 49.94 124!i1 15.47 43.G8 281 2.19 230.53 0.3~ 

• Tt1csc values have bean annuali~cd assuming a 7% discount rate over a 30-year periou . 

• D n oes not meet LOS cntena . 

• • • • 
• • • • 
• Economic Justification Studies 

• 

Cos.ts 

Construction ROW 
Costs• Costs• 

7.84 0.58 

3i.59 0.73 

35.6? 1.25 

66.811 1 30 
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Ratio 

BoneliV 
Mit igation Emissions Total Cost 

Costs• lrnoacts Costs Rallo 

O.Oe U l7 10.48 3.29 

0.16 7.48 40, 19 2.76 

0.18 10G4 47.92 2.!1'..! 

0 .65 13.&o 11?.94 2.18 -
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Chapter 9 

PROPOSED ALTERNATIVES EVALUATION 

9.1 GENERAL 

The purpose of the evaluation is to compare the Proposed Alternatives against tile base case in order 

to select the alternailve that best meats the following goals: 

Improve Mobility- The Proposed Alternatives should improva person throughput capacity, 

reduce travel time, reduce accident rates, improve access, and facilitate through trips 

(minimum peak 11our LOS: D). 

Project Constructabifity- The Proposed Alternatives should be feasible from a construction 

perspective. 

Environment Preservation- The Proposed Alternatives should preserve and enhonee the 

existing environment and minimize possible environmental impacts. 

Economic Development · The Proposed Alternatives should promote economic develop

ment in t11e communities served and be feasible from a public investment standpoint. 

9.2 DEFINITIONS 

The following are definitions of the MOE's that will be used in this study: 

IMPROVE MOBILITY 

Average Dally Trips- Mensures the number of new average daily trips when compared to 

the base case alternative. 

Peak Hour Person Capacity - Measures the carrying capacity during the peak hour. in 

person trips lot a specific location 1n the study corridor. 

Peak Hour Volume/Capacity Ratfo - Measures the ratio between the estimated future 

AADT and the projected roadway vehicle capacity tor the Proposed Alternatives. 

Peak Hour Level of Service- Estimates the average peak hour LOS in the study corridor. 

Proposed Alternatives Evaluation 

Safety Improvements (Fatalities Avoided. Non-fatal Accidents Avoided)- Estimates tho 

fatalities and non-fatal accidents (injury and property damage only} avoided due to the 

improved geometries of the Proposed Altemauves when compared to the base case . 

Acciderrt Cost Reduction -Quantifies the savings realized from the estimated reduction in 

accidenl rates attributed to improved geometries of the Proposed AUerna1ives when 

compared to the bose case . 

Average Truck Trip Time Reduction- Measures the total travel time required to traverse 

the corridor for an average loaded truck. in minutes, for each Proposed Alternative when 

compared to the base case. 

Vehicle Hours Traveled- Measures the change in vehicle hours traveled for each Proposed 

Alternative as compared 10 the base case . 

Travel Time Savings -Monetizes the savings obtained from the reduction of vehicle ho~JrS 

traveled for each Proposed Alternative as compared to the base case . 

Vehicle Kilometers Traveled {VKT) ·Measures the change in vehicle kilometers traveled 

tor each Proposed Allemat1ve as compared to the base case . 

Vehicle Operating Costs - Quantiiies the dollar savings obtained from the reduction in VKT 

by multiplying the VI<T tor each Proposed Atte.native by the IRS's s1ondord S0.31 per mile 

($0. t 9 per kilometer) tor 1996 vehicle opor<J ting costs. 

Through Trips Gained -Measures the number of through trips gained in the corridor as 

compared to the base case . 

PROJECT CONSTRUCT ABILITY 

Constructability- Measures qualitatively 111e relative degree of oonshut:lion difficulty and 

complexity for each Proposed Alternative. 

Construction Time • Estimates tile time required to complete the Proposed Alternatives . 
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Differential Operations & Maintenance Costs -Measures the increase in annual O&M 

costs for each Proposed Alternative as compared to lhe base case, based on per lane· 

kilometer hisloncal costs lor stmtlar facilities in the State of Arkansas . 

Construction Costs - Estimates in delail the constrvcbon capital inveslment required lo 

complete the Proposed Altemattves baseo on AHTD·s 199G weighted unit bid vrices 

Right-of-Way Costs- Esl imates in detail the capital uw eslmcnl required to acqutre all the 

new ROW lor the Proposed Allcmattves based on district appraisal figures fo r agticuhural, 

foresl, barren land, residential and commercial areas per hectare. 

Mitigation Costs- Estimates the costs to allcvtate any environmental impacts caused by the 

conS1ructton process. H tncludes wetland delineation and remediation, removal of UST, 

relocation ol cemelcries, histotical & archeological testing and site remediation. 

Total Annualized Costs -The sum total ot annualized construction, ROW and mitigation 

costs (based on a 7% discount rale over a 30-yeor period) and the annual O&M costs. 

Costs per Voh/cle Kilometer Traveled -Is obtained by dividing the tolal annual ized cost 

by the total annual vehicle kilometers traveled per Proposed Alternative. It gives a measure 

of costs relative to mobility. 

Costs par Kilometer -Is obtained IJy dividing the total annualized cost by the length of the 

corndot. 

ENVIRONMENT PRESERVATION 

Land Impacts • Measures the area (tn hectares} impacted as a consequence ot the 

development of the Proposed Alternatives, categonzed by land use (well<mds, aqutfers, 

foresl and agnculturalland) 

Dwellings and Businesses Relocated · Estimates lhe numbet of dwellings and businesses 

that would need to be relocated as a result of implementing the Proposed Altc rnalives, 

measured by aroa ( 111 hectares) of residential and commercial land tmpacted. 

Cemeteries -Quantifies the number of cemetery plots affected by the construction of the 

Proposed Alternatives . 

Proposed Alternatives Evaluation 
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Hazardous Material Sites - Quanti1ies the number of identified hazardous material sites 

affected by each Proposed Alternative. 

Noise Impacts - Estimates noise exposure changes for each Proposed A lternative when 

compared to the base case. measured 1n dectbels at sensittve receptor a reas. Sensit1ve 

receptors include houses along the corndor . 

Emissions Impacts - According to FTA, tl is • .ttle value of tho fotecast change in criteria 

pollutant emissions and in greenhouse gas emissions, ascnbable to the proposed new 

investment, discounted and levelized, expressed in absolute and regional percentage change 

terms. • 1t wlll be measured in terms of Ions/year of volatile organic compounds (VOC) and 

nitrous oxide (NO<) and !heir monetary value (based on an EPA recommended value of 

$7,500 per ton of VOC and $4,000 per ton of NO .) . 

Endangered Species - Measures the potenlial impacts of the Proposed Alternatives on 

federally listed endangered species and other lists. 

Fuel Consumption- Ouanlifies the liters consumed and their dollar value for each Proposed 

Alternative by dividtng the VKT by an EPA average kilometers por liter for automobiles. then 

multiplies by the EPA average price per liter of $0.31. 

Historical and Archeological Sites Impacted- Estimates the potential number of historical 

and archeological sites artected by the Proposed Alternatives. 

ECONOMIC DEVELOPMENT 

Discounted Benefit/Cost Ratio - Measures the relatiooshlp between the benefit's present 

value and the cosfs present value based on an assumed 7"'o d1scounl rate (as recommended 

by the US Office of Mnnagernenl and Budget} lor each Proposed Attemative over a 3Q-ycar 

design period. 

Net Present Value - The arithmelic diffetence between the discounled costs and the 

discounted benefits for each proposed alternative . 

Internal Rate of Return - The discount r;Jte at whtch the net present value diffe rence 

between costs and benefits is zero. 
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Residual Value - The percentage oithe capital investment that will remain beyond the 

30-year design life . 

Tourism Impacts- Estimates the benefits that will be obtained by the local tourism industry 

due to improved mobility. It is measured both in terms of total expenditure gained in the 

study area and number of new visitors. 

Jobs Created- Estimates the potential number of one-year JObS created by each Proposed 

Alternative. 

Project Expenditures, Industry Sales and Household Expenditures - TI1ese measures 

are derived from the construction of the Proposed Alternatives. 

Value Added to Goods Produced, Wages Added to Payrolls and Increased Taxes

These measures are derived from the regional economic growth gained fromtfle construction 

and improved mobility of the Proposed Alternatives. 

Table 9-1 shows the Measures of EHectivenass (MOE's) that will be used to evaluate the Proposed 

Alternatives based on the project goals. The MOE's will be derived from traffic, environmental and 

• engineering studies. 

• • • • • 
• Proposed Alternatives Evaluation 

• 

Improve Mobil ity 

Average Daily Tnps 

Peak Hour Person 
C~pac•ty 

Peak Hour 
Volurnc!Capacily 
RallO 

Peak Hour Level-of-
Service 

Solely Improvement~ 

Accident Cost 
Reduct ron 

Average Truck Trip 
T ime Reduction 

Vehicle Hours 
Traveled 

Travel Time Savinqs 

Vcl1ielo K1lome1ers 
Traveled 

Vet1iclc Operating 
Costs 

Through Trips 
Gained 

US 412 Planning Study 
Noriork Lake to Missouri State line 

Table 9-1: EVALUATION CRITERIA 

Project Environment Economic 
Constructablllly Preservation Development 

Constructability Land Impacts Discounted 
Benefit/Cost Ratio 

Construcllon T1me Owellings and Net Present Value 
Business Relocated 

OperatiOns e. Cerl'ICIOries lnlern31 Rate ol 
Matn;enance Costs Impacted Retum 

ConStruclion Costs Hazardous Material Re~iduaf Value 
Sites 

ROW G0$1S Noise Impacts TolJrlsn1 Impacts 

MltiQ~.l:on Cos:s Emissions lmpacls Jobs Crcalcd 

Annu~ llzcd Costs E11tlurrgered Species Pro jec t 
Expenditures 

Cost per Vuhicle Fuel Consumption Industry Sales 
Kliomelor Traveled Savings 

Cost per Kilometer Historical and Houscnotd 
Archeological Siles Expendilure 
Impact eO 

Value Added to 
Goods Produced 

Wages Added to 
Payroll 

lncraa~ed Taxes 
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9.3 METHODOLOGY 

Each Proposed Alternative will be evaluated based on the four objectives set lorth at the beginning 

of this chapter. The MOE's that will be used include both quantitative and qualitative measures. An 

evaluation matrix will reveal the goals & MOE's that provide significant differences between tho 

Pr-oposed Alternatives. An assessment of their relative performance will be documented in the form 

of a narrative. The evaluation process is presented in six steps: 

1) Raw Values - Presents all the data calculated for this study in their original units and 

quantities. Some of these may be qualitative measures. 

2) Percentile Values - Assigns. for each MOE. the highest value as 1 00%, and all others 

as a p<;rcentage ollhe highcS1 MOE. 

3) Ranked Values -Ranking of the MOE's on a scale of 1 to 5, the most desirable value 

be1ng 5 and least desirable being 1 (it recognizes that for some MOE's o high value is 

better, and for other MOE's a low value is better). and all others as a pro-rated value in 

betwE;en 

4) MOE's Combinations - Based on the project goals and objectives nnd other 

combination measures, the ranked values are grouped together and the resulting 

summ<ttion of the rank1ngs for the Proposed Alternatives is given. 

5) Ranked Combinations - Uses the same 1 to 5 ranking methodology described in S1ep 

3 for the MOE's combinations . 

6) Summary Results -Presents 1he results of the stx-step analysis. He-ranks tt1e 

Proposed Alternatives based on all the combinatior1s . 

Finally. a recommended a'temative is sclc:cted by the Engineer based on the rasults of ihe evaluation 

process. Tlle recommended alternatNc will then ue presented to AHTD for their consideration. Jn 

comparing the raw values for the Proposed Allemalives, one should koep in mind thnt lor some MOE's 

the lowest value Is more desirable, while for other MOE's the highest value is more desirable. For 

example, it is desirable to have a high benelrVcost ratio Conversely. it is desirable to keep the capital 

Proposed Alternatives Evaluation 
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cost low. The ranking matrix eliminates this d111iculty by assigning a value of 5 to the most desirable 

value, a value of 1 to the least desirable value, and pro-rating all others . 

9.4 IMPROVE MOBILITY 

Travel demand forecasts for the Proposed Alternatives wero analyzed in Chapter 6. This section 

presents a summary of their mobilitt impacts. As expected. the higher classification roamvays yield 

h1gher mobility benefits to the corridor. The only noticeable exemption to ttiis trend is the high non

fatal accidents of the multi-lane rural highway Proposed Altcmative. Table 9-2 shows their annualized 

mobility impacts when compared to the base case . 

The rallngs tor the Proposed Alternatives based on the improved mobility goat are: 

Improved Two-Lane Rural Arterial 

Multi-Lane Rural Highway 

Four-Lane Divided Rural Highway 

Four-lane Freeway 

1.0 

2.5 

3.7 

5.0 

Least desirable 

Most desirable 

There is a Significant difference between the different Proposed Alternatives In the mobility Impacts 

over the study area . 

9-4 



• • • • • • • • • • • • • • • • • • • • • 

~ Lockwood, Andrews & Newnam, Inc. 

Table 9·2: MOBILITY IMPACTS 
. 

Four-Lane 
Two-Lane Multi-Lane Divided Rural Four-Lane 

Rural Arterial Rural Highway Highway Freeway 

.A.vcragc Da.ily Trips 4,441 16.908 ?.4.294 31,153 

Peak Hour Person Capacity 504 1,923 2,766 3,546 

Peak Hour Volume/Capacity Ratio 049 0.25 0.25 0.2 

Peak Hour LOS 0.29 E 3.20 13 3.28 R 3.41 B 

Fatalities Saved 2.53 2., 3 3.03 5.71 

Non-Fatal Accidcn\s Saved 3.85 · 126.99 8~.52 149.20 

Accident Cost Rccc.Jction (millions) S5.60 $3.7 $7.3.2 $ t3.72 

Trip T ime Reduction (min.) 9.6 28.1 42.0 54.9 

Saved Vehicle Hours Traveled (:housAnds) 401 976 1,491 1,929 

Tn;vel Time Cos~ S~wings (millions) S:l.S!$ $8.53 $13.03 $16.80 

Saved Vehicle K\cmeters Traveled (millions) 9.37 35.37 53.86 65.02 

Vehic:e Oper;;ting Cost Savings (millions) $1.110 $6.81 $ t 0.38 $12.53 

Tl<rough Trirs 49{) 1,88? 2.676 3.4!39 

9.5 PROJECT CONSTRUCT ABILITY 

This soction evaluates the constructability of the Proposed Alternatives from both qualitative and 

quantitative perspectives . 

Constructability - This is a qualitative measure based on engineering analysis of the 

construction complexity of the Proposed Alternatives. As shown in Table 9·3, the Proposed 

Alternatives were ranked from 1 to 5, with 5 being the easiest alternative to implement and 

1 the most complex. 

Proposed Alternatives Evaluation 
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Clearly, the freeway alternative would be the most complex to construct due to the grade 

separations and the relatively high percentage of roadway that would need to be located on 

new alignment to meet the proposed geometric design criteria. Second in complexity is the 

multi-lane rural highway alternative since this alternative would require widening of the 

existing facility with a high amount of traffic handling. Next is the four-lane divided rural 

highway. Traffic control for this alternative is simplified by maintaining traffic on the existing 

facility while the new parallel roadway is constructed. Traffic Is then switched to the new 

facility while the existing facility is reconstructed to confonn with current design criteria. The 

least complex alternative to implement would be the improved two-lane rural arterial. This 

alternative slightly widens lanes and shoulders to meet the proposed design criteria. The 

new construction would be limited and concentrated on bridge replacement and on the 

bypasses located on new alignment away from existing traffic. 

Construction Time • This measure is an estimate of the construction time required to 

implement the Proposed Alternatives as defined in Chapter 3, assuming multiple, concurrent 

contracts were possible (e.g. simultaneous work at the different bypass locations, etc.). 

Table 9·3 shows the estimated construction time for the Proposed Alternatives . 

Construction, O&M and ROW cost estimates for the Proposed Alternatives were presented in detail 

in Chapter 7. Mitigation costs were discussed in Chapter 4. 

Table 9-3: CONSTRUCT ABILITY AND CONSTRUCTION TIME 
.. . . 

Two-Lane Rural Multi-Lane Rural Four·La~~: Pliil~ed Four~~he 
Arterial Highway Rural Highway. Fr'Jle:W.av' 

Constructollility c 
~ 2 4 1 

Construction Tirno (months) 10 .24 1!! 30 
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Table 9-4 shows tho annualized costs lor the Proposed Alternatives. 

Table 9-4 : COSTS 

Two-Lano Rural Multi-Lane Rural Four-Lane Divided Four·Lane 
Arterial Highway Rural Highway Freeway 

O.lt(;renh:ll Q&!J COS'S Ill CUS'JOds) S3 t $221.4 S221.'1 S3!i0 0 

Construc::oon cos:s (lhou~nds)' $7.641 $31,593 $35,622 SSC.,839 

ROW cosl'l Hl:ou~Mtls)' 5579 $728 $1,252 51,302 

MIIIQOI•On COSts (lhOusant;s)' S83 $159 $ 182 $G49 

Total Cost~ (tt·ous:mds}' Sll.'505 532,70t S37,278 $69,140 

$/VKT $0.0~ $0.10 $0.12 $023 

S/km S41 ,o:>9 $ 157,747 s, 70,1!26 $333,526 

' Annvolized n; a 7% dtsr.out t rate over a 3U-year de&i<Jn lrte. 

As expected. tha higher ciasslfiC<Jtton roadways incur higher costs for their implementation The O&M 

costs are a tunction ot the total lane-kilometers for each Proposed Alternativo. Tho basic guideline 

in developrng the Proposed Alternatives was to utilize the existing alignment as much as posstble . 

The change from the base case to the improved two-lane rural arterial reflects the additional length 

on the route added by the bypasses. All four-lane alternatives reflect twtce as many lane-kilometers 

as tho improved two-lane rural arterial. In addnton, the freeway ahemative reflects ramps and access 

roads . 

The ratings for the Proposed Ntemativcs based on the constructab.lit-_,.• goal arc: 

Improved Two-Lane Rural Artenat 

Muiii·Lana Rurnl Highway 

Four-Lane Otvided Aural Highway 

Four-Lane Freeway 

Proposed Alternatives Evaluation 

5.0 

32 

3.1 

1.0 

Most desirable 

Least desirable 

US 412 Planning Study 
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As expected, tho lower cost Proposed Alternatives have a htgher rating from the point of view of the 

constructability goal. Note that there is no signrfrcant drfference between the multi-lane rural highway 

and the four-lane divide<! rural highway Proposed Altematrves . 

9.6 ENVIRONMENT PRESERVATION 

Thts section evaluates the relative impacts on the enVIronment resulting from the construction and 

operation of the Proposed Altemattves. For purposes of evnluation, the environmental MOE's wore 

grouped in two categories: 

1. Environmentally Sensitive Areas (8 MOE's) 

• Wetlands Impacted 

• Aquifers impacted 

• Forest impacted 

• Agricultural land impacted 

• Commercial land impacted 

• Residential land impacted 

• Cemetery plots impacted 

• Archeological & Historical sttes impacted 

2. Overall Environmental Preservation MOE's (11 MOE's) 

• All MOE's listed above 

• Noise impacts 

• Emtssions tmpacts 

• Fuel consumptton savtngs 

9.6.1 Environmentally Sensi tive Areas 

For this grouping, iniormauon from a vanety ol sources was gathered and analyzed. The wetlands 

impacted wore estimated utilizing site base maps, USDA, NRCS. county soil surveys and aerial 
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photos. Land use was categorized based on field investigations. Environmental impacts were then 

estimated for each land usc type based on estimated ROW takings for each Proposed Alternative. 

Tho impacts on aquifers were estimated by calculating the area of bridge constructlon. The cemetery 

• and the historical sites impacts were estimated using data bases and field surveys. The reslJits are 

summarized in Table 9-5. • • • • 
• • • • • 
• • 
• • • • 
• 

Table 9-5: ENVIRONMENTALLY SENSITIVE AREAS IMPACTED 

Land Impacts (heclares) Displacements (hectar~s) 

Agricultura Commercial Resldentiaf Cemetery HfstoricAI 
Vlellands Aquitt rs Fort'S! I Land Land Land Plots Sites 

Alternative Impacted tmpact"d Impacted Impacted Impact~ Impacted Relocated lmpactQd 

lmprovt-d l · .... o·Lar.e l 1 0.~2 2.05 51.63 127.6·1 .25.4·1 3 !). 18 28 11 
Rural Arterial 

Multi·l..an<J Rurol 2298 5.4::1 () 1.63 216.95 65. lA 7&.65 9£ \1 
Hlghw;;y 

Four·Lnne Orv•ded 26.09 6 32 21 21.J I 410.~ 111.72 120.24 11& 11 
Aural Highway 

Four-Lan<> f'reewny 10~.26 11.21 950.67 1295.61 '75.33 ?20.72 540 21 

The ratings for the Proposed Alternatives based on environmentally sensitive aroas impacted 

(8 MOE's) are: 

Improved Two~Lane Rural Arterial 

Multi-Lane RlJral Highway 

Four-Lane Divtded Rural Highway 

Four-Lane Freeway 

5.0 

4.2 

3.0 

1.0 

Most desirable 

Least desirable 

Since the lower grade roadways require a narrower ROW, the land impacts are lower. Of particular 

nota is the large gap betweon the lour-lane freeway and the four-lane divided rural higl1way. 

Proposed Alternatives Evaluation 

9.6.2 Overall Environmental Preservation 
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The additional MOE's constdered in 1his grouping were calculated for each Proposed Alternative. The 

results are summarized in Table 9-6. 

Table 9-6: ENVIRONMENTAL PRESERVATION MOE'S 

Emissions Impacts Fuel Consumption Savings 
. 

Volatile Organic Nitrogen 
Compounds Dioxide 

Noise (VOC) {NO,) 
Alternative Impacts (metric tons) (metric tons) Millions Million liters Millions 

T wo-L2ne Aural Arterial 5,518 251 23 $1 .97 1.36 $0 .41 

Multi ·Lane Aural Highway 6,185 951 8S $748 5.07 $1 .55 

Four-Lane Divined Rural 9,335 1.352 126 $10.64 7.72 $2.37 
H~ghway 

Fcur-Lane Freewuy 12,381 1.753 163 $1380 932 $2.85 

Note: Figures reprcsenl ttle relative difference between the Proposed Alternative and the ba se case. 

The overall environmental proservation ratings (1 1 MOE's) follow \he same trend as tor t11e impacts 

on environmentally sensitive areas: 

Improved Two-Lane Rufal Arterial 

Multi-Lane Rural Highway 

Four-Lane Divided Rural Highway 

Four-Lane Freeway 

5.0 

4.0 

2.8 

i.O 

Most desirable 

Least desirable 

Two additional MOE's, hazardous materials and endangered species, were identified early on and 

were researched during the course of the study. For the hazardous materials MOE, several federal 

and slate databases were investigated. However, as no hazardous materials sites were found to be 

potentially impacted. this MOE was removed from lhe evaluation process. For the endangered 
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species MOE, three threatened/endangered species were identified within the study aron: the Gray 

Bat (Myoi1S Gnsascens). the Curtis' Pearly Mussel (Epioblasma Flor;;:mina curtis:) and the Prnt< Mucl.ct 

Mussel (Lampstlts Abrupt.1). It is cshmated that none of the Proposed Alternatives w II destroy nny 

caves occupied by Gray bat. In nddition. it was not possible to accurately estrmate potentral damage 

to the rr>ussels v.hrch m gh: be causad by construction o' ihe proposed alternatives Due to these 

factors, this MOE was removed from the evaluation process. 

9.7 ECONOMIC DEVELOPMENT 

Chapter 8 of this report presents rn detail the economic analysis performed. This section summarizes 

its results. Residual val..rcs are presented in Chapter 7. Table 9·7 presents the economic MOE's 

developed. 

The ratings for the Proposed Altomatives based on the economic development goal are: 

Improved Two-Lane Aural Artenal 

Multi-Lane Aural Highway 

Four-Lana Drvrded Aural Hrghway 

Four·La.ne Freeway 

1.0 

i .8 

3.0 

5.0 

Least desirable 

Most dosirablc 

Since many of the economrc indicators are driven by the total capital investment. the altemat ves with 

the largest cost yield a higher rating from the economic development perspective. A noticeable 

exceptron is the benefiVcost rallo. This trend is also true with tho rntemal rate of return. Due to the 

much needed mob hty improvements, the high potential eco'lomlc gain due to :ounsm and the 

re latively low cost of the improved two-lane rural arterial alternative yields the highest benefit/cost 

ratio. This alternative is followed by the four-lane divided rural highway. the multi-lane rural highway 

and the four-tane freeway 

Proposed Alternatives Evaluation 
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Table 9·7: ECONOMIC DEVELOPMENT 

Two-Lane Rural Multi-Lane Rural Four·L<lne Div ided Four-Lane 
Arterial HIQhWilV Rur.1l Highway F reewav 

OrS<X>Untod Oenehi!Cost RallO 3 2'1 :>.7G 292 2 .78 

NPt Present Value S23.95 570.92 $92 21 S147.60 

lnremal Rate ol Return 26 22°< 22 ()4•. 23.32% 22.16% 

Hesodval Value 20 9~. 1~.G~o 19 H~~ 23.1% 

Annu:;r Tounsm Benefits 
I lrrvllionsl 

$4 .59 $ 17.70 $25.24 $32.78 

Annwl V'osrtors Gained 30 _1 1 'i 164 2 13 

Pormanen: Jolls 73 285 404 527 

Onu-Year Jobs ;> .263 8.926 9,904 18.65 1 . 
Project Exnel\d•tr.ues (mliiiOI\s)' SG.Ot 523.87 526.94 549.94 . 
1·1du~trv SaiP.<; Ill'' lions) ' St s;; S6.01 5678 St2.S1 

J lousel1old Expenditures 
I I millions I' 

$1.82 $7.4 1 $8.26 $15.47 

-
Value A<fdcu lmi!lionst· $5.43 $20.97 $23.61 $43.6B 

WMes Adrlctltmrlhoos)' $33 $13A Sl'i.O ~28. 1 ·-
Increased T:~xes lthcusandsl· S30G $ 1 061 s1 2:~o $2 193 

• Armunlized at 7% discount rare over a 30-year design hie 

9.8 OVERALL EVALUATION 

Table 9·8 shows the evaluation matrices in the srx steps as outl ined in the methodology sectton 

(section 9.3). The different charactenstics of each alternative yield contrasting resulls. For example, 

while the freeway is the most desirable alternative from the mobility and economic development 

standpoints, it is the least desirable on the other two project goals The opposite is true with the 

improved two-lane rural artenaf WhiCh IS the most deSirable alternative from the constructability and 

environment preservation, and has the highest rate of rotum, while it yields the lowest rating for 

mobility benefits and economic development. It is also important to note that this alternative fails to 

have a satisfactory LOS for significant portions of its length. 
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h 

a 
b 
c 
c 
e. 
r. 
~ 
J. 
1<. 
I 
m 
n 

3 . 
b, 
c.. 
d 

Two·Lenc Rural 

4.441 
!.04 

0.49 
0_29 
?.53 
3 .95 

S5.60 
9.6 

400.9 / 
$3 .56 
9.37 

$1 !lO 
496 

3.29 
$23 95 
26~% 

20.S">.e:. 
~-59 

30 

"NOTE: These ITK:4Sures ~ro bC$1 nur~rntzud: others nrc bo$1 mol(Jn'i<ed . 

Proposed Alternatives Evaluation 

16.006 
1,!!:!3 
OJ'S 
3.:!0 
2.13 

( 1 :>i>.!n) 
$3.70 

?111 
!175.81 
$8.!>8 
35.37 
$6 81 

VG 
$7092 

2'-.CH% 
13G'i'o 

517.70 
1 !5 
285 

8,!>213 
$23.87 
Sb.01 

1 
7 
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24;>94 
2,700 
0?5 
128 
303 

84 ~2 
$7.32 

4 2 0 
1,4!)1.27 

S13.03 
511\6 

$10.38 

40 
111 

S.?::t1.4 
$ 35.622 
$ 1 ,2~2 

$102 
S~i7,27S.O 

$0.1 

31.1!".3 
3.546 
020 
:, 4 1 
5 7 1 

14920 
$13.7? 

549 
1,928.90 

$1 6.00 
en 02 

$12.5:1 

2.7R 
$ 147.60 
22 l(,""lf. 
231~ 
$3278 

213 
~7 

18.651 
94 

PERCENTIU: IIALUES -
Item 

1. IMI'~OVE MOBIUT"f 
a Averng<! Daily Tnps 
b r cak I lour Person Capaoty 
c. Pe .. \ Hour Volurr..:-'Gapacr!y P.atJO' 
d Pc"l< Hour level -ci..Ser'J1C<> 
r J.ataltbes Saved 

' Non·l!ltnl AcciOOnts Saved 
g. Acx:ldcm Cost Reduction (mdhnn:>) 
h TrtV T1me Aeduc1tan (mtn) 
I. Sov<)d Vehicle Hours Traveled {thoo;~1ndG) 
I· Travel Time Cost Sovtngs (mlllio~ 
k. S~ved Vel1iclc KiJQmcters Travel& (mllliono} 
I Vchl<:lc Operating Cosll> Sovrn9" (mrlllons) 
m Through Trips 

2 ; r LUNS I AUG f ADILJI Y 
.L Consuuctabil~ 
b . Con&lrUClion 1mc (montlls)' 
c. Ott. O&M Co.sts (<1.000)' 
~- Annunll7cd Conshuc:ion Costs (x1,000r 
c. Annu~llzed Righl-of-Wny COSI$ (X 1.000)" 
t. Annu" hzcd Mitigation Cost~ (x t ,000)" 

~- Totnl Annualized Costs (x1 ,000}' 
1 otal CosVVKP 

I. Armu::tltzcd Cost-'km· 
3 ENVt~ONMtN l PAESEAVAT~N 

" W011ands Impacted {hectllfC::)' 
b. AqurterS lmpac:lcd {hectares)' 
c. Fe<CGI lmpnc1ed (hectare~· 
d Aoncultvral Land lrnpocle {hcctMcs)" 
0 Cen>•teries lmpaclcd (r>IOIS) ' 
I Noiso Impacts' 

~- VO l !'missions itons)' 
NO Emissions (Ions{ 

i Emi$Sions Lrn;>a<:t; mtlliOr\S)' 
i ComrmrcraJ La.'ld Impacted (hecl~r<!S)' 
k. R'!Sidenllal land lmpadcd (IIC:Ck'Ves)" 

' ruel Consumption S;wmge (n>fhon liters)' 
Ill Fuel Consun'f)lion Savrn9o (rnollrons)' 
n Altheolo!iiCat and Hisloncat Sn~:S tnip3Cied" 

4. tW!::'UI~I..; DEVEI.OPMI:.t'< I, 
a Otsc-.oontcd Oenefii!Cost R.lho 
b . N ot Present Value (mlltonS) 
c lntemol fbtc cl Return 
d . Rcsldunl Value 

" T ourrsntlmpacts {milltons) 
I V1$1lo, C:mcd (J<1 ,000) 

~-
Pcrm<>I'!Enl JoiJs Created 
One-Year Job& Cr""tcd 

t Annunl12t>d Project Expendtlure:; (mfhoos) 
J. Annualized lt'I<Justty Sales (millions) 
k Annualrzed HouschQir;l E:xpendlture (m1i11ons) 

' Voi!IQ Added to Good~ Produced (millions) 
m • Wages Added to Payroll (rniiiiQns) 
11 ln:re.ucd T:nes lx l 0001 

Two·L.,nc Rural 
ArtMal 

14'lr. 
14 ... 

~~. 
~ 

44~ 
3•· •• 

41 '!-o 
17·· 
21% 
?1% 
14% 
14°. 
l.:o,_. 

1 00'11> 
33% 

l % 
12% 
44% 
13% 
12% 
10% 
l 2~ .. 

10,. 
18% 
2'1. 

10·· 
5% 

45% 
14')1, 
1 4 ,.,. 
14'V 
24 '1. 
1in'. 
15% 
14~ 
$l'ilr 

100'14 
16% 

100% 
go< A 

10:' ... 
14% 
1(."4 
' 2" ... 
:2% 
1 2~ 
12% 
12% 
1~% 
14% 
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Mu~U·Lane Foor-Lane 
Rural Otvided Rural Foor-l..ane 

H ighway H igh way Freeway 

54"'. 78• .. 1~~ 
54'l'. 78~ .. 100'l<. 
51~'Cio' !t ,.10 4 1 'lr. 
EM·~ 96'!;, 1000:. 
37"1. 53~a 100% 
·fl5~ .!>7". 1 OO'!o. 
27"-t 53~. 1001:..0 
!» 1 ~~ 77~0 1 OO'lo 
61 % 17% 100% 
5 1% 76% 100% 
54% 8'3% 100% 
&t% 83°"n 1~ 
54~ n~~ 100% 

40% 110% 20% 
80% GO% 100% 
63% G3% 100% 
47% 53% 100/}·o 
5G% 96% 100% 
24% 28% 100% 
47% !:14% tOO% 
43% 52% 100~. 
41% 54% 10QO/\I 

22" "' :>6% 100% 
411% 56% 100':. 

4% 100% 45~~ 
17:< 32o/.:t 100,. 
1 8~o ? l to/u 100,. 
60~{1 75% 100% 
54% ,,,0 1 1)00. 
54~. 77~' ... l eo% 
54\t ... 77°·c 1 ()()c:~ 
~ 100% 57~ .. 
35'10 54 ... 100'.0 
54'4 ~ 10!1% 
54'l. 83% 10CT~ 
52% ~ 1 0()>,;, 

114'1. 89% 85% 
48% 62"'. 100'4 
84"4 69% 8~~ 
SS'}. 86% lOO'A. 
54". 77'l!o 1000.. 
54':1. n% 1~ 
54~. 17"~ 100", 
48~ 54"-. 1oo<< 
48% 54~o 100'.0 
46~. S4ot.= 100% 
48% 53% 100% 
46~·~ 54% 1 00~\) 
48% 53~. 100% 
48 ... SG~c 1 0()'1'~ 
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• Table 9-8 : COMPARISON OF PROPOSED ALTERNATIVES (Cont'd) 

• RANKED VALVES: 5 MOST DESIRAB!-E. 1 cl._E:AST~ESIAA!ILE 
Mul_ti-Lanc Four-Lane 

Two-Lane Ruru l ROfal Divided Rural Four-L.ene 
Item An erial Hl~llwav Hlghw~v Freew~y 

MOE's COMBINATIONS 

Two-Lane Aural 
Combination Group Arterlnl • • • 

• • • • • • • • 

1' IMP~OVE MC!_H ILf~Y 
a. Aver"iJO Daily 1'rll}:> I 0 2.9 <1.0 5.0 
b. Pcnk Hour Person Capac.:y 1.0 2.9 4 .0 5.0 
c. Peak Hour VciU1110!Capndty Rallo" 1.0 4.:1 4.3 5 0 
d. Pe;;l< I lour Lcvel-of·Sorvlce 1 0 4.7 4.!1 50 
e. Fntalilies Saved 1.4 1.0 2.0 5 .0 
I Non-faiUI Acadl')l',ts Save~ 2.9 1.0 4 .1 5.0 
g . Aoc,oenl Cost ReouctiOI1 (rnillkms) 1.R 1.0 2.4 5.0 
h. T rip Time Reduclk>n (n11n) 1.0 26 3.9 5 .0 
i. S a\IW Velnclc 1 fours T ltlveled (lh<losantls) 1.0 2.5 3.9 5.0 

t Travel T1me Co"! Savinl)s (millions) 1.0 2.~ 3.~ 5.0 
Saved Vel\iclc Kllometo!'l> Traveled (millions) f 0 2.9 4.2 5.0 

I. Vehicle o.rr;rat.r'ICJ Costs Savin!JS (malions) 1 0 2.9 4.2 5 .0 
m. Thr01..~~ f PS • 1.0 2 !! J.9 5 .0 

~. PRO~cCT GOfO!SmUC I Al:lll.l l Y 
"- Cons:ruct3himv so 2.0 4.0 1.0 
t>. ConstruciiOnliiTlll (months) ' 5.() 2.2 3.4 1.0 
0. Cor. O&M Costs (XI ,000)' 5.0 :1.5 2.5 1.0 
d . A:mua'l~ed Conttructiotl Costs (X I ,OOO)' 5.0 3.4 31 1.0 
(). 1\nrwah.:.co RighH•I-Way CoslS (x1 ,000)' 5.0 4-.2 1,3 1.0 
r Annuall~ed Mol ogntlon C(,$($ {x 1 ,000)' 5.0 4,5 4.3 1 0 
g. Total Annualio.ed Cool$ {Xl,OOO)' 5.0 3 .4 3 .1 1.0 
h Total Co$1NKT" 5.0 3.: :u 1.0 
i . Anr...:afi1CO Co!.l/la'n' so 3.4 3 .1 r.o 

3, E"'v~~O.~MCNT f'HI!S~Ef.WA TION 
a Wet1"11<:b lmp~cted (hr<:t&tes)' !>.0 ~.f> 4.3 10 
b. Aquifers fmpacled {Occ18t~)' 5.0 3.S 3,1 1.0 
c. FOrest Impacted (hectare~) ' 5.0 4.9 1.0 3.3 
d. Agticult\lral L,;nd lmroctod (hoctare•)' 5.0 4.7 4.0 1.0 
e. Cumcler·e~ Impacted (pi<)ls}' 5.0 4S 4.3 1.0 
t. Noise lrnrncts· 5.0 4.6 ?..8 1.0 
g. V()L Emi$SfOIIo (tons)' 50 :1. 1 2.1 1 0 
h NO Emissions (lOriS(." 5.0 31 2.1 1.0 
i. Em1ss;on" Impacts m~hons) ' 5.0 3.1 2. t 1.0 

l Commorelal LaM lmpacfod {hectprest 5.0 3.2 1.0 2.7 
Residential Land lmpncled (hectares) 5.0 4.2 3.?. 1.0 

I Fuel Gcmv~t1un Saving:: (millton tten>)" 5.0 3 .1 1,8 1 0 
m. Fuel Consump:ion sa,·ings (lllifllons)' 5.0 3.1 1.8 1.0 
n. Archeological and Historical Sites lnirocted· 5.0 5.0 5.0 1.0 

~ . !:V.Jf!.u MIC Df!VELOf'MEm. 
a Olsco001cd SenC'In•'Cust Ratio 5.0 1.() 2.2 1. 1 
b. Net Prosenl Vail!<' (mi1IIO''"l 1.0 ? , . :3.2 5.0 ~-~ 

c. Internal n nte of netvm 5.0 1.0 22 1 1 

A I'll F-ac1omotllwl W eiQt:t (50 MOE's) 1S<i.2 
B lmpnwn M 11y ~ 13 I'JC)['s) 1G. 1 
c Improve Mobility 9 MOE's) 11.3 
0 l.r)vel-of·Senoico (2 MOf:'s) 2.0 
E Ptojcr.t Coootnlclabillly (9 MOE'~ 450 
f: EnviroMncnt P1ecr.rvall<>n 1.11 M i:'s) 55.0 
G F.nvi<Onmentally SensillvP. Arcos (8 MCl[ 's) 40.0 
H Economic Dcvek:lpmc111 (1 4 MOE's} 25.1 
I C"AlOSirucbon Co•t 5.0 
J OeneliVCo~t (1 6 MOE's) 44 fl 
K Scneti:/Cost Ratio 5.0 
L J<lbs Go•ned 12 MOE's} 2.0 
M Travel Tifne 30 
N Trnvef Time + Cost'VKT 8.0 
0 All MOE's w~lt Cost Double Wctgh1 161.2 
f' All MOE's Y.1lh Env. l>ovlllc W&tqht 211.'. 
Sum nt Above WSIQhte<l Combinat,ons 790.8 
RANKED COMBINATIONS: 5:MOST DESIRABLE I =LEAST DESIRABLE 

iwo-Lanc Rural 
Combination Group Arterial 

" All tncw~ s. t:1~ua~ w~l}!;~l=:' M U t: s) .,,~ 

f.l IITiprove Mobilly p 3 r.AOE's) 1,0 
C Improve Mobility 9 MOE's) 1.0 
0 I cvek>t-Serl!ic<l (2 MO['s) 1.0 
E Project Consllucubllrty {9 MOC'>g 5.0 
F Envirol',mcnt Pre•crvalion (1 1 M l 's) 5.0 
G f-nvironmemafly Sensitive Are3:1 (8 MOI;'s) 5 .0 
H l!conco'o!C Dcvolopmcnt (1 ~ MOE's) 1 0 
I Con$1l'uc1ion Co"' 5.0 
J BcnefiVCost f1 6 MOE's) 1.4 
K Oenelil/Cost toUo 5.0 
l Jooo Gained (2 MOl'S) 1 .o 
M Travel Time 1.0 
N Ttavell tme + CosVVKT 1.0 
0 AU MOE's v.i1tl Co:;t n oubto Weight 4.4 
p All MOE'n with Env, Oouhlc Wu1gh1 5.0 
Sum of Above Aank€d Comb•-.ati()I\S . . ... 46.4 . 
SUMMARY RESULTS 

Two-Uiie Rural 
Arterial 

• 
• • 

d l-lesido.J.11 VaJ.Jc 4.1 1.0 3.6 5 .0 
e. Touri,;m Impacts (mlnio"S) 1 .o 2.9 3.9 50 
r. Visitor$ Goined (x1 .000) 1 0 29 39 !1.0 

~: Pern-.anont Jcbs Created 1.0 2.9 3.9 5.0 
One· Year Jcbs Crc<>\ed 1.0 2.1; 2.9 5.0 

l . Annvalizcd P1o;nct Expcno'iiU!es (millions) 1.0 2.6 2.9 5.0 

t Annualized lndll&try Sale:> (rr.ilhons) 1.0 2.6 2.9 &.0 
Allr-'.~ao~Ztld HO\Mlhold E..p.-:o<ituro (mlllrons} 1.0 2.6 2.9 5.0 

!. Vnlue lidded to Goods Producod (mil:ions) 1.0 2.6 2.9 5 .0 
Ill. Wago:n Add"c to Pavcoll (mil.ions) 1.0 2.6 :>.~ b.O 
n • h JCrr.:\S<!d ·r ruce:; !x r' OOO> 1.0 ?.6 3.0 5.0 

Avemge Ranl<in~ 2.~f:J 
Rc-rankt.od, 1 to (~ased on au MOE's~ 1.!1? 
He·runkod (based On all CombinatiOn~ ?.34 
Number tinu~s rankr:d 5 "mns1 dt:~!!.:mble" 6 
Number 1im&s ranked ; "loast dcskablf!" " 'l 

• 
• Proposed Alternatives Evaluation 

• 

US 412 Planning Study 
Nol1orl< Lake to Missouri State Line 

Multi-Lane Four-Lone 
Aural Divided Rural Four-Lane 

Hiflhwav HlRhWay Freeway 
1 !;'Q.3 1:.9.4 1542 
34.0 49.5 65.0 
25.0 35.1 45.0 
90 9.1 10.0 

2!1. 1 V.!? 9.0 
45.3 3?..6 15.0 
34A 26.0 12.0 
325 43A 62.2 
3.4 3.1 1.(1 

43.9 45.2 52.t 
1.0 2.2 1.1 
5.5 6.8 10.0 
7.7 11.6 15.0 

11.2 14.7 16.0 
15:H> 162.5 1&5.?. 
195.5 192.0 169.2 
781.7 : ..... 821.3 792.0 

Mulli·!J!ne • 
Rural 

·}"our-Lane 
Divided Aural Four-U.ne 

Highway Highway Freeway 
l·u :..u ~- ' 2.!J 3.7 5.0 
2.l> 3.8 5 .0 
4 .5 •I.G G.O 
~.2 3.1 1.0 
4.0 2.8 1.0 
4.? 3.0 1.0 
1.S 3.0 ~.0 
3.4 3.1 1.0 
1.0 1.6 5.0 
1.0 2.2 1.1 
2.7 3.4 5.0 
2.6 3.9 5.0 
2.6 4.4 5.0 
1,0 5.0 1.7 
3.5 3 .2 1 .0 

41.1 55.7 . 50.:. 

Multi-Lane Four-:!"" 
Rural Olilldect Aural Four-Lane 

H iqhwav , Hiqhway . Freeway 
2.61 :!.48 3.16 
1 5 2.04 
1 (> 3 .!>1 
0 ?. 8 
~ 0 5 
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The ratlngs lor the Proposed A1tematives based on all the MOE's combinaiions are: 

9.9 

Improved Two-Lane Rural Arterial 

Multi-Lane Rur<JI Highway 

Four-Lar.te Divided Rural Highway 

Four-Lane Freeway 

RECOMMENDED ALTERNATIVE 

2.34 

1 .00 

5.00 

3 .5 1 

Least desirable 

Most desirable 

• Based on the detailed analysis and findtngs presented in both this chapter and previous chapters, the 

• 

• • • 
• 
• 

tour-lane. divided rural h ighway is the most viable alternative and is selected as the recommended 

alternative. It provides thebes! balance in tem1s ol satisfying the projecl goals of improved mobility, 

construclabi/ity. environmental preservation and economic development. Other lactors noted in the 

selection of this alternative include: 

• 
0 

• 

• 

• 

• 

Provides a hrgh level of improved mobility 

Provides a high benefit/cost ratio 

Meets/exceeds minimum LOS critena along all segments 

Yrelds the second highest economic development raling 

Rated highest based on average ol all MOE's (see Table 9-8) 

Rated highes4 based on evaluation ot all MOE combinations (see Table 9·8) 

9.10 SEGMENT PRIORITIZATION 

An evaluatton process simi!arto the one utilized to select the recommended alternative was performed 

tor the nine segments studied for tho four-lane d ivided higflway Proposed Alternative. The purpose 

of th•s evaluation was to prioritize Improvements by segment. The mtfngs for the nine corridor 

• segments based en all combinatrons are given in Table 9·9 . 

• 
• • 

Proposed Al ternatives Evaluation 

Seqment 

1 

2 
3 
4 
5 
6 
7 
8 

10 

US 412 Planning Study 
Nor1ork Lake to Missouri State Line 

Table 9-9: SEGMENT PRIORITIZATION 

Prioritv 
Limits Rate Low Medium High 

Easl ol 1 nko NM fOrk 10 east of Viola 4 .1 • 
East of Viola io cnr.1 of Sntom 3.4 • 
East ol S.,t<.>m to eas1 of Ash Flat 3.6 • --
Ea•l of t,;h Ao1 10 eoG: of Hatdy 2.7 • 
l:ast ot I tardy to east of imboden 1.0 • 
Ea.'>! ol lmbodr.n to the US631US412 jundior> 4.0 • 
C~nnocti(.)(IS to w~~:ul Rodgo.'HolOC Bypass 5 .0 • 
Easl of Wnlrnl Rldgon loXIe to west 01 3.0 • Parauould 

East ol PnrogoL•IGIIO 111e Missoury stale line 4 .4 - • 
Note: Segment 9 (Paragould area) not included In this study. 

The priority ranking of these segments is shown graphically in Exhibits 9-1 A and 9· 1 B. The evaluation 

matrices are shown in Table 9·10. 

An important footnote in the foregoing priority ranking exercise is that: 

• 

• 

Full benefits will be realized only when all segments hOve been improved 

Incremental implementation of improvements will not yield proportional benefits 

In other words, if one segment is improved, the resultant benefits will be less than the expected pro

ra.ta share of total estimated benefits. The reason lies mainly in the fact that the expected benefits are 

dependent upon a latent demand being diverted to US 412 from a parallel facility which has become 

relatively less attractive to the user. The real or perceived attractiveness of the overall US 412 facility 

will increase at an increasing rate as more segments are improved over time. 
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• • h1d Lockwood, Andrews & Newnam, Inc. 

• 
• • " Avor~gc Dally Trip,; 7,7f.1 !1,?39 13.738 15.060 1~,77U IG,23C 

b. f'cnK Hour Person Capac;ly 870 1.122 1,550 1.700 1.555 1.632 
c. P~SJk H(.)vt Vollarru~iCapacil)l R~tto• 0.17 0.22 0.25 0.29 0.30 0.:14 

• d. Pe3k Hour lovcl~t-Sen•ice !i.OO 5.00 4.62 4.8~ 4 .C7 4,43 
F.-.ll'l litHffi $A.•it-d 002 0.61 1.21 00< 0.40 0 14 
Not~-rol..~ Accidents Sovod 7 16 8.73 15.76 14.33 !j 418 10.07 

• 
Atcidom Cool Roduc<k>n (n tillioos) $010 $1.41 $2.78 S0.20 S0.93 $0.39 
lrlp T.,.~ Rll(l""'icv' {min) 3.9 2.0 3G 106 6 I 
Savon Volllde Hoots Traveled tux:usandsl 1•622 115.60 12992 3()(1 57 
Tr>Vfl Tome Sa"I19S (rnllomJ $1.14 SO.SI $1.05 $270 

Kilometers Ttavelea {~tOt\$) 739 6.99 1 ~2 

• 2& 3 . .5 1.0 3.0 32 
Con$1fUCtlor1 (mon1hs)' w 10 18 11\ 1G 

• • 
c. 011 O&M Co<ts <<~ ,ooor &414 S2~ 0 $6.9 $43.2 $26.6 
d Ar,nvall:llO Co'letruct1on Costs () 1.000}· S5.523 S4.764 $3,360 57.463 SU32 
•• Ann•ollzc<i f'iQrot·of-Way Cool• (x1 ,000)' $262 s1ee $286 $193 599 
I Annuol,zeo M•h{jalion Costs (xl ,000)" $1 1 $30 $55 $4S so 
g. Total Alllli•8.1ized Costs (x1.000t $!;,006.7 $3.711 .5 $7,743.7 
h. T otlll CoaWKT' 50.02 $0.02 $003 

S 17 

• Q WoUondo lm~actcd (hoctaras)' 0.3~ ~ .73 0.00 0.60 5.Gb O.C-.1 
b. Aqullors lmpacrod (h.&c1ares)' 0 . 1(j 0.36 0.2'l 1.04 1 . 12 2 ~J 
c ror&tt lr)IOQC1~ (hec1ares)' 36 oe 20.87 15 5E J.12 92 42 J67S 

• 
0 . Agr\cultcntl La-td tmpactcd {hectares)• SS.9C 3~25 tO& .u; 1.69 62.7() 6302 

•• Ccmtllories lmpoc~oo (plob;)' 0 0 32 56 2ll 0 
I Noi$0 lnipACtS" ·1779 1002 196< M1 2521 1151 
9 VOL EM~ (1015)' 213 128 106 234 137 
11. 110 Ememono (tons)' :ro 12 10 22 13 

• I Errl::!i~OMI~ (mt'JQns)' $1 67 $1 .00 $0.8< S1 8-1 5108 
I eo."''"""'"l Wlncllmp;lcled jhcclares)' 137S 19.53 23.51 2675 20. 16 
k II<I!Odontlal Lancll.,._.cd (hec:.,.es) ' 30.117 16.80 20.92 16.<0 1327 

• 
I R>ol Consullll'bOO Savio!)$ (,.a.,.. Heos)' 1QG 020 1.00 260 1 
m. ruol (nnion!>)" $0.31: SOO£ $0.31 $0.80 

Site-s 0 

f.\atio 4 2$ 2.37 2.52 2 .73 2.82 2.60 

• N~t Pr&:sont Vnloe (million!>) $24.3Q $6.37 $9.89 $7.89 $17.45 S10.97 
o. lnlomal f1olo ot Rclum 33.00'~ 1~.82% 20.06% 21.79% 22.4!)% 20.74% 
d Ro:'lidutll VAlue 20 4 (1/(, 20.9% 1!.1.7% 26.5% 20.5'10. 17.6% 

• 
TOl•rlsm lrnpo.cts tmillions) $ 1 6.4~ $0.57 S0.92 $1.61 $2.6& $068 
Vl•llorG Gooncd 108,541 3,ij20 5, 792 9,807 , 6.4~~ 
Pann.vnttn1 .;ob~ Cfe.ated 271 9 \5 22 36 
011<>-Ye~t JoiJS Created 1,522 954 1,306 968 2.019 

• 
At'!nu.aiJzM Project Ex~ndi1tnes trnll!ion.s) $4 10 52.57 $3.52 
An1"16t.Abrt(llndu-.try Sates (mifl•ons} $1.00 $0.65 $089 
An•uullzcd Household Expendilut9 (nbi1Qfl5) $1.26 S0.79 $1.08 
Vo'UO MOod 10 Goods Pood~ (mil oon•l $360 S225 $3.06 
Wll!) 0$ Alltl oO 10 $23 SH S20 

• ' NOTE Tho!OC! rnc3SUIC!r a!o Des: tri~iluled;-o:he~ aro bat-t tnatf'lw1ed 

• • Proposed Alternatives Evaluation 

• 

Table 9-10: SEGMENT EVALUATION 

PERCE!NTILE VALUE$ 
I tom Sog 1 

\ . IMPROVE MO~ILITY 
~ Avttrttgt1 D~lly Trips ~13% 
b rook Hour Person Capaci1y ~8% 
a PAtik Hovr V<llume1Cap3City no.tio• 45% 

9. 167 8,043 
1,113 908 
0 15 0.13 
5.00 5.00 u Pee.~< Hour Levcl·of·SE!rvit.A 100% 
0.02 0.5S o. Faml•t•os Saved 2% 

13 19 5.87 t. Non-fa1Al Aceidents Savc.d .5, 
g ~Ktent Cost ncduction {mtOIOI'l'\) 4% 
h Ttr.> Titre R«!uc1""' (min ) 3~ 

so 16 $1.26 
20 5.€ 

n.35 144.96 ' Saved liati>Cie >iou1S Trovclo:> (lhcu<-'lncll) ·~ I· Tt~wel Trne Savings (nliluln$) 420A 
k Sa·..OO VGI1ida Kilome'.as Travde<llm.IIICn•l 41~ 

$0.7< Sl-39 
3.77 324 

I Vot•cl<l Clp~brlo C<:sls "' ' l""'oona) .. ,. 
Z. PROJECT CONSffiUCT.<>i!IUTV 

a. Cons1ruc1.11llii1y 1)8'1(, 

b Cr>olS~IICI•OOI T.rne (months)" 67'-
4 .3 
10 

c . D!f O&M CoolS (x1 .000)' 96% 
d Annualized Cor.s1rlJCtion Cos1s {)\1,0CO\" 74f.t'. 

• A111•uahJf)-d R1ghtvt-Wa.~r Co~t:J (X1,00Cf 92% , Annualized M1~gation Cos1S {x1.000)' 19% 

p,_ Tcl!ll Mnuolizod Cosls (x1 ,000)' 75% 
To1a1 CosiNKT' 79'1'. 

I. Anl'luftlized Costfl:m• 75% 
3. E'lVIRONMENT PRESEFNA110N 

c.oo 6.41 n We;llnnruo lmj')aC1A<~ {hectares)· 3~i. 
0.25 0.77 h Aqu1tf11$ h'f•C)3t.:tad (hectarcsj' 7'' " c. Fcrce-tlrnpac~e1 (Mctc:l.re_.sr 39°/1 

d Ag<ieo•lliJIEI L.ooo lmpacted (h•cwes)' s~o 

• C..111'>11lt"'s ~np..,led (p!ols) • 0'1. 

O!l() 000 
c.oo 7220 

0 0 
12138 1805 I Noise lmpadS' ·71~ 

g VOL Ell'll~s (tonS)• 9l, .. 
1\. NO (mSsiOilS (IOnS)' 91'1r. 
I Euo...ons ln>pads (milions}' 91~ 

82 198 
e 1e 

$065 S1.b6 
O!lO 2.9G I Co<mloreiall.Bncllmpact<!d (nect>t<!<J' 51°.-\ 

k Ro:>uenual Lllr~ l<~ed (hedares)' ~~ 
I Fu"l Cnnsurn;.lioll Sam;o (rnilflon 11c:<s)' <1"; , Fuel Consumyllon Sa·mg> (mlll.ono}· 41% 
~ Areh~olOglcil.l and t •isloric:ai St1HS tn'l(utr:1t.fd• 67'· 

10.66 10.98 
0.54 o . .u; 

$0.17 SO. \'-

4. I:COI<IOMIC DGVELOPJ.OENT 
2.58 2.43 ~ OiiScotmted RenefitiCost Robo 1~'· 

$ 1.61 $6. 19 b. Not Present Valuo (milliM'I~) 100% 
20 5 lo/o 19.36% c . ll'llMnaf Ro1& of Return 100% 

2 1.3% 12.4% ~ F\ecld~·~l Value 77% 
~ Tou~sm Impacts (mi~hor~s) 100% 
I. V .~ilors Gai.,Ed 1IYJ"f. 

S0. \1 $1.62 
707 10,812 

~ 
Perman•.m~ Jots Cre;:;1-cd 1 00',\ 
Ono·Yc3r Jobs Created 75e~ 

2 2il 
131 1,084 

$0.35 $2.92 ' A.mooai!Zl>Cf PrOjP.CI E<pendijures (million~) 150,~ 

I Annuaond lnojustry Solcz (millions) 75,~ 

~- Annuruzcd Hous<>hold E•pe<K!rt"'~ ('"'110M) 7&1~ 
I Vni.Jo MOOd 1o Goods Prodv<'.ed (onoll<lno) 75,-. 

S009 $0 7•1 
$0.11 $0.90 
$031 $2.56 

$0.2 $1.1; rn, Wall"• Mie<llo Pa;Toll (mlions) 75,. 
n lna«tSCd Taxes tx 1. axJl 75~ 

Scg 2. Scg 3 

61 % 85'%t 
6 1% 8~% 
SS7o 66% 

100% ('€~{. 

50% 100% 
55%,. 100% 
51% 1 OO'li. 
27"k ;Jll% 
38%. 68;:o 
347. 59"1. 

8% 10%. 8.,. 100/o 

f>8.,. 70%. 
69::0 s~. 
45~ 58%. 
4~.-i> (j4~,.. 

55% 6&"-:·0 
6% 52% 

47% 65% 
fl1% 70% 
47% 65%. 

17<}0 ()'"' 
\6% 11%. 
2:1'!. 17t.to 

33"' .• 100% 
0% 577. 

40% 78% 
S5'9o;. lk"% 
5S% ~ 
55%. 62>0 
73% 61~ 
~% 29% 
8% 10't. 
8% 10% 
0% 33% 

G&%. 59% 
26% 41 % 
56% fi!)% 
79% 74% 
3% 6% 
3% 5~ .... 
3% 6%, 

47% 65% 
47% €5% 
47% 6~~. 
47~ OS-~. 
47"- 65':'. 
47'1. 65'1. 
41"- €5~ 

US 412 Planning Study 
Norfork Lake to Missouri Stale Line 

S•g4 S•g 5 So~ 6 Scg 7 ScgS Seg 10 

93'% 6G% l OQ% 56~ 50~~ ~2% 

93% BS% 100% 6t% 50% 93% .. 
76% 100~~ A!f'>o 39% 34% 66% 
U7"%• 81% 89% 100% I 00% 100% 

3'!. 33o/, 12% 2•' .. 45% 3tt;., 
91~. 37'1; Grl%- 84% 37i-t :l:2~. 

7", 331~ 14% &~ 4.5<:4: 4% 
28~. ~~. 76"). 18"~ 53% 17". 
43 ... !JL•-. 100'o 26% 48~ 2'7"'>. 
39 .... 96 ... 100'!1. ~;. 52% ~ 
36,. 100'1. .. ,. ?.I% 16~ 20'1. 
3Be-• 100'10 4 1~. 21~ 16~ 2m. 

201'o ~. 64% 96'1· 8&% I ()()'I 
100'. tOO~. en 22% 56% 3:)< 

21% 100'* 62% 10% 92% ;>g•• 
4~~0 100~. 75"'- ~. 55~it 26% 

100% b8~~ :W%. S"t·f 13% 3% 
100'l" 78~ 0% 15~1o 21 % 24% 
-46% 100"4 74% 6% 54% (?5% 
50% 100'.1. 78% 7% 57% 27% 
4B% 100•4 711% 6~:;, 54% 25% 

.~ •• 55°t. 0% O't, 82"..-. 1 00~-.. 
.'.3% 46~ .. 10C'Y. 1 ~0 32% 71 % 
3'. \00~ ... ..,~, 0'\, 0% 0~ 
a% ss~. sa% 0% 67% Ul~O 

100% 50'\. 0'\'. a:. (~');. 

~~ 34~ I <XI"> 46'). 4~~ 72% 24 
4!">.,.. 1~ W• 35 ... es% 27~ 
4S.~. 100'\b 59% 35'1. 85% 27'".i 
•5'1. •00'1.. ()9\. 35'1. !!5% v:. 
8B% 'ocr-~ 75'). ~ .. 11% ~~ 68~ 53" 43~ 34% 3.5% 
30"o -.e~" 41~t 2'1·~ 1S";o 20':' 
36'!. ,~ ... ~1 .. 21% 15% 20% 
~3'":.. 100"~ 0~ 67% 33% 33% 

64% 66% 6 1% 61% 571};. oa'll. 
3211k 12~~ 45% 7% 34% 17'% 
(.-1% 66% 61% 61% 57% 63% 

100% 77"1. 66'11. HOC}·~ -t7% jjfi'X 
10% Hi~~ ll% 1% 10% 4~4. 

9~"G ,s.oo. 4% 1% 10% 4% 
B% 1;)% 4"1~ 1~·~ 10% 4~ 

48";1. 10Q'l.t,.. 74~. 6% 54% 25% 
<6% 100% 74'¥6 6% 54% 25% 
46% 100'1· 74"' (j'% 541} ... 1:!).,. 
48% 1~· 74,. 6"4 54% ~~ 
48'.1. 1 ()0'11. 74~ 6'!'. S4'li. ~t 4a' .. 1~ 74'1:. G'"~ ~4% 
4S'lt. 1C".C'\;.- ;~t•, 6'" 54%. 25~ 
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Table 9-10: SEGMENT EVAL UATION (Cont'd) 

~NKEO VALUES; ~·!JEST, 1 =lEAST 
.. 

'Item S091 seo 2 So~ 3 SC!! 4 S~_G soo 6 Sog7 Sog 6 Sog 1D 
1 1 \11JH:JVl: MCeturr 

• Avcrcq< Dol:~~-,~< 1,0 2.0 3k 4.< ::.t.u zo 1.7 1.1 4 .4 
b t~cnlt H<.t,lt Pw::ovr Go.pDCII)' 1,() ,,0 3.8 4A :!.6 5.0 2 .0 1.1 4A 

' "''·o~t• ri'>.J1 Volt.nK·:C;.:l;l:<t,·;.t:· Aa::o .. •• 3,6 :l.1 2.4 1 0 1 ll 47 5.0 3.1 
0 r¢ol"- 1 iour Li!OIJ-Q l-~ ,1-Ser.·te~ so IHJ 4 .2 4.3 1 u 25 S.Q 5.0 5.(• 
c. ratrdtUo15$ :;);t.r;-: 1.i1 3 0 5.C L i 2~ 1.4 1.0 2 .B 1 1 
I r4on·fo.rol Aec:do:Jt~!~ ~ved 2~ 2.1 5.11 4 5 1 ~ 3 1 4 .2 1.8 1 0 

' Atcl.:'n C.,. .. t ~·: ~n :n 1 te .. ~, 1.0 :!O 5.0 1.t 22 j 4 1 1 2.7 1 u • ,., 1 Me ",.,.jJd""-:"1 rn n :!0 I 5 2.0 \!.o no a u 27 . ~ 
' ~h.· .. e: V('t"'dC' H::.u:. 1 rf.N~l~-; •ITlOtr....)OQS) 2.2 1 ~ 3.:i 19 • e ~0 l 0 2 .2 • 1 

' -,0\1'11 r .. , ... ~:11:-n.gs (m iicrt:.) 11< 13 2& ' .6 ~ e s.o 10 2.3 , 
' ~~ Vetkte K1Qf1'l(!.~tr.. Tl~*.~::; (tr.li.Jr!iol ~· 10 1.1 23 6 !\ 2~ 1.6 1A 1.6 
I Vet .Ide Opcr.u.wv• C..~~ Sav m:; {miltt.1.,.,\ 24 1.0 1.1 ?.3 $(o 2..; , " '·" H 

11.\0E'!; COMAINA'I'IONS 
Con~~h\ation Group 

A All ror.:or;~o . I-qual \.Vuigt~t {44 ~ .. 10C'!i) 
II lnlp«•vo !lob ill:·{ (9 MOE's) 
C Level of Sorvic~ 
0 ~mttH:1 Cm1stri.lctatllty (10 MOE's} 
e Envhcrrn.crt Prcs~:!IVatlon l 14 t. I()Ft.) 
F C..:.Ot'IOulte Ot?vt:l<.tp1:1~1t\ (8 MOE'~) 
Q Ct"'l ('> MOF.'s) 
H Ot=o.ml<-<l Bcncf,~= Rauc 
I ret~><boolf (U MO~"•) 
J f.nvirOttriWJnta'ty Sers=tnlc AI\:'$ I~~ 
K T~Timc 
L l ttr."O Tt1ne .... l:Gs:.iVK~ 
to\ ld,d (;tk!-.~1\fKT • ~ PROJC:Cl I.OMHI-IUC"L•BIUTY 

a Gt,n~ 1V~& ITt ;!Q 29 :l.S 1.0 :t f; 3:0: 4.6 ~.s !:.fi 
l• Con:.~uc:~tr T~ .nc-..rt~m.: · 27 1.6 :i.J 10 1,(1 1 b r,.ll 33 ~A 

14 All MOE'o " '"' Co<1 Oootia We.!JI~ 
0 N MOI''o wo~o ('.<)siT nfll<t Welg~1 
P .t.l MOE·~ wdt Fnv Ooub1c Wc.ioht 

• • • • • • 

e t tt O.to M C..US:1:1 I ~ 1 r.tOC t 1 2 ;>.< 29 ., 1 0 ~.7 s.o 1.4 4 .1 
<l Ar•t~vfll ~or1 (AI'I-..;.r~o; C'llon Cc-st~ (:.:1 .oocr 2 1 3.3 2.5 3.3 I C 2(' 5.0 ~.!.i ~ .; 

" Annuoltzod R·~l"·t ·-cr-·"v~y c(l~ts. (~ 1.000}" 13 2.9 2.4 1.0 2.3 3.1 <.B 4 .f) 5.0 
I Annunli!t.td tAn •·~~t•l !rm Co-:;u; ~,·l.OC-:ir · ~ 4 7 2 .!i 1.0 1.9 5.0 ... 4.1 <.0 ,. TC1AI Aml•Jnl '"~t t%~:s \xi . ~•J.:.:r 2 1 33 2.5 3.2 I.C 2.1 5.0 3.0 4.~ .• 

' Y\.tl'll C-:~:."VY.T' 1 a 31 2.3 3 1 I ,1) 1 9 5.0 2 .1-:. 4 1 
!,nnJahu,d Catt.'J.:·r.· 2. 1 3.3 25 :l? 1,0 ~. 1 r).o 3.0 4.2 

:; Ef-.V•ROI'.Mf--Nr J-Jki:SE~.VA7:Ct\' 

" \Vf:11"ndG lmpDC1')d fr.c=<:1<::~ti:= t.i ' 4 q 43 $.0 4.8 ... ~ sc 5.0 1 :r 1 r: 
0 A.~uifc.r~ 11':'\pnctc..d {l·r.ctares;· so 4& 

·~ 3 .f. 3.3 1.<.: o\,9 :U} 2.1: 
c. FOfOCIIII•(Jt:.C..It!£ ('tec:.:uc!i!' 3.4 4 1 ..,~ 4 .9 1.0 a4 50 5.0 5.0 
d Asr•t:t.r.~tral Larc np;:!<:re.~ t·~,:l~res)' 2.11 3.7 1.0 4.9 2.7 27 5.0 2.3 4.G 

" 'A"T"'C'Cf1("! lmp.;-::1~~ ~o!cts." ~0 50 2:1 LO 31' s.o 5.0 50 ~.r. 
• ··t·~c '""'""m· s.o 24 1.£ 2 .fj 1.0 2.3 22 1.7 2.1 
~ ~ .. o.. f-fnll',"\ff',l~ ;:oo:s·· 1b 35 20 4.0 1.0 32 · ~ 1.~ ~.{ 
I r .. 'O Ent::Kit'IS (10'!:~; · ~~ 3.5 2.0 ~-0 111 3.2 4S I.e !ill 
• Cm~$ ~·::. •·n:lions>' 1.! 3.5 2.0 -<.0 10 32 4!> 1 P. 5.( 

Ct.c"'Wt~1c-.11 Lorvi nca;:c: (t"'!dalE$)• 29 2.1 ~5 1 5 1.0 :.u 5.0 ~.& <.1 . R":!enr~' • : t,:«1e-J f'H:'d1-' .. ua.~r 10 2.9 4.0 24 3.0 34 3.8 37 ~.0 
F •el~.,.surn;n =.r ~m1q;s f-nl1rJn btor.s)" 3(, 5.0 4.9 3.7 1 0 36 44 46 ~ · .,., F .tel ~~t.!f'!'IPl~.t S(:vmgs. ('f11.1;C;nsr 3e 50 <.~ 37 1.0 3.b 44 t. {, 4 ,4 

0 P~ct'!f¥.1t)OI(:AI ;u·:r' l-l&G:'~.~.:lSr:.2.S. I:I,p(tdCtf 2~ ~0 o - 3 .7 1.0 r..o 23 37 3 ., _ .. 
4. CCOI<tlh~C DF.VELOPM~I< I --

S\.trr'l Qt At»vo Woig'lto)d Corn::n.'11 WI I$ 

11A NKE.D COMOINAT_IONS: S=BEST, !,LEAST 
Combination Group 

A All .. N<..1c;r~, I: qual V¥'cigh1 (4~ t•/.OC':s) 
H lf"PfOVO Mobility (!) MOC's} 
C LO'IC·I ot SorJiCE=! 
0 PH)jttr.l Coq:lrlrc~ability ( 10 MOE;s~ .. Erwhor.m~m~ Precscr.-m.on (1..; MO£ s: . 
• Economic Dovolo~-tnutr.t (8 MOt:'sl 
G CO~I {!,. MOE'~) 
I• Ot:irout~l~d Benefit'Cost natio 
I F•:ulbPr.y (8 MOE'ol 
~ EnvhOMlCnl.illy Seu.~1 vP. Ar~'j lw.p.X'ted 

Tmvuf Tirn.-t 
~. lrH\.,..Iilr--.e t C...ost•V<T 
A Tolol <A>t'VI<T 

T I f.J1 MOE'< wolh Cos I Ooubla Y.'"''Jld 
0 AII'AOE'< •mh Cos! Tf1Jie Weigh: 
Fl AU M:lF's " itt: Env Ooub:C Ylci~lt 
~um o1 Above Rank~d Coo:nbl''l•'l'Jurt$ 

SVMMARY AESUL TS 

• 
~ rJ.t«,un~c:d Scr.clil1Cn&1 F.a:io &.0 1.0 1.3 1 ~ ?(j i .S 14 1 .1 1,7 
b IJ01 P(ll!.t411! Viii.J ij f11 !lie"'!:) 5.0 1.~ 2.4 ?.1 3.8 4:!.6 ~ .(J 21 1 4 
G lf'liW!nll'l l ~,:;.~'3 01 nc•tl_f'"l M 1.0 1.3 1.8 20 1,5 ) 4 1.1 1.'f 
iJ FM1dun1 Va L•o 3 .3 3.4 3.1 50 33 25 3.S 1 .u 3.9 
a Tour•l4m hnpa<:t:; (rn t:lont.) 5.0 1 .1 1.? 1 ,4 1.6 I 1 10 1 4 1.1 
I. V• i<•IIJN5 Ott.lned !IU 1 1 1.2 1.3 1 ~ 1 1 1.(.\ 1.4 1.1 

AW;HC.t)6 Rt~nki'lg 
n o--ronkod, 1 tO !J (ta.~:+HJ 1111 iii ftl€""Sl;re~} 
Ro.rnl'lked (l>li$t:!d on all combination:;) 
N1,11nt>er t1me~ r~'lnkcd ws• 
Nt.•rr.bor t!r•'le~ 1'<:11\kP.\1 "1. 

• u P~tmo:'\fiOOt Jot!l C(~r!.ted fj ,O 1.1 1.2 i.3 1 ~ I 1 1.0 1.4 1.1 
~ Onc ·Yent .:ub!t Created 3e 2.7 ;~ .fl 2 .6 sc 3'1 1 .0 3 0 1.€ 

• • 
i Af1f•·~ l tC'd Pro.ect E~::OS!:'Id."u·~ {r.,illi" "~!i) ~n '27 3!> 2.8 S.(l a& 1.0 3 .C I.e 
I Ann-J-'llzc.c f'ldu~~j· Sttl-s-~ I!"'\ I i:ns.l 3.9 2.7 3.5 2.a !..0 39 10 :w 1 p 

~ . J,rlivn .Itt(: ...,tjU<~t&tvJl-l Expc-.. -:itue lnlilkltl!SJ 39 2.7 35 ?.~ 50 :uJ 1.0 3 0 1.f 
I Vol,.. AcQO<l 1<- VA:.<"""'"'"'" c ..... •onsl ~g v 3.5 2 6 ~0 39 10 3 .0 I.L 
m VI~G~ ~ J.=s Prc1rc• I Tit·~) 3.1' 27 3 .S 28 ~0 l.9 1.0 3.0 : ~ r "Y..r~~co..-d t.,.,."""' 6a.1 OCIC\ 39 21 ::!S ?R 5.0 !\.4J 1C 3ft . 

• • Proposed Alternatives Evaluation 

• 

·--· 
scg 1 Seg 2 

~-
Seg 3 

1 fi I ~~ 1~0.€ :46.6 
19 ~ .. 21.0 ~!1.:~ 
~0 5C: 42 
~0& 28.4 24.8 
4 4,1 !l-1.t: ..;s•l 
(:.0 I) <9.8 36.2 
10.9 17.€ 132 
so 1 G 1 .a 

312 ~I € 21).7 
ZJu 26.7 215 
61J 4.!: St 
7'1 76 lC . .:. 
1 9 31 2:! 

1628 1581 158.9 
17:1 •• 175 7 173.1 
1')r 1 195.2 192.0 

921 89i> ($1'1!: 

Sea 1 Seg 2 Seg 3 
,lj:) 3.1 4 .1 
1.C· 1 .• .. 5.0 
~.c !i.O 4..2 
1 .n 3.0 2.5 
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Realization of the full I<~ lent demand (and resultant fully valuod benefits) will be realized only when all 

of the segments of US 412 have been improved. 

Segment 7 was rated with the highest value. Due to Its relatively short length and Its direct connection 

• with lhe Walnut Ridge/Hoxie bypass currently under construction, the construction of this segment 

could be done Immediately after completion of the bypass. It would be a logical extension to the west. 

• • 
• 
• 
• 
• 
• 
• 
• 
• 
• • • • 
• 

As the local populatiOn has grown accustomed to the local roadway construction, local community 

concerns regarding disruption should be minimal. 

The second highest rated segment is Segment 10 to the east of Paragould. This segment could be 

buill immediately after tho construction of the Paragould bypass. It should include the replacement 

of the St. Francis river bridge, a proposal currently under consideration by a bi-state committee led 

by the Missouri Department of Transportation (MoDOT). Th e construction of this segment will also 

serve as an Impetus for MoDOT to complete the four-lane widening of US 41 2 through Missouri . 

Segments 1 and 6 arc also rated as high. Segment 1 shows a high rating mainly due to the tourist 

benefits obtained in Baxter County, a major tourist destina1ion within the study area. 

The implementation of rmprovements on Segment 6 would extend the four-lane section through the 

rolltng-mountainous area all the way to Imboden . 

The medium prionty ratrngs group includes Segments 2, 3, 4 and 8. Segments 2 and 3 connect 

Baxter County to the already four-lane segment at Ash flat through rolling-mountainous terrain. While 

Segment 8 connects the two bypasses currently committed, it Is rated as medium priority since it is 

located in flat terrain, and therefore can provide a 11igher LOS under the curront conditions. Segment 

4 has a medlum priority since it is a four-lane undivided section . 

Proposed Alternatives Evaluation 

US 412 Planning Study 
Norfor1< Lake to Missouri Stale Line 

Segment 5 is rated as the lowest of all the segments. It joins Hardy and Imboden through rolling

mountainous terrain. Even though it is rated as the lowest, it has a benefiVcost ratio well above one 

and is stiU a good investment of public funds. In relahve terms, the high need for improvements in the 

other segments results in a lower priority rating for this segment. 

It is Important to re-emphasize that the full corridor needs to be Improved in order to achieve the full 

benefits in attracting latent demand. Furthermore, all segments should be improved in order to 

provide lane continuity. 

9-16 



I 

• 
Chapter 10 

CONCLUSIONS AND RECOMMENDATIONS 

• 
• • • • • 
• 

10.1 INTRODUCTION 

The US Congress through the 1991 ISTEA legislatiOn defined US 41 2 as a high-priority corridor and 

provided funds to conduct a feasibility study of this corridor. In order to accomplish the intent of the 

legislation, AHTD engaged the engineering firm of Lockwood, Andrews & Newnam, Inc. (LAN) to 

perform a corridor planning study on tho eastern po rtion of US 4 12 w1thin tho State of Arkansas. This 

report presents the work and conclusions of this study . 

10.2 EXISTING CONDIT IONS 

A thorough analysis of the existing transp01iation system was performed. It was found that while 

US 412 is the only east·westcorridor in northern Arkansas, i1 is seldom used to traverse tho state and 

is mostly used for locai trips. This situation is the result of mobility constraints imposed by the mostly 

roll ing to mountainous terrain and the fact that the existing roadway is a two-lane two-way road with 

a geometric alignment that follows c~ly the terratn. Travel times through tne corridor were found to 

be greater than those obtained by using parallel routes even though these are located outside the 

• study area. 

• Existing traffic volumes are currently approaching capacity levels. The projected volumes from local 

• trips alone greatly exceed capacity. The tourism industry represents a significant source of revenue 

for the study area. The limited accessibility to the tourist resorts located in the study area inhibits 

• • 
• • • 
• 
• 

potential future economic growth. 

10.3 PUBLIC INVOLVEMENT 

The local population supports the Improvements to the overall route. based on input gathered during 

the public involvement program. Concerns expressed by the public foclJSed primarily on site-specific 

local safety 1ssues and on bypass issues . 

Conclusions and Recommendations 

10.4 DEVELOPMENT OF THE PROPOSED ALTERNATIVES 

Five Proposed Altemallves to se1ve the corridor were developod and analyzed i 11 detail. They include: 

• Base Case 

• Improved Two-Lane Rural Arterial 

• Multi-Lane Rural Highway 

• Four-Lane Divided Rural Highway 

• Four-lane Freeway 

The base case is defined as the benchmark against which all other alternatives are compared. It 

includes the minimum improvements that must be done to the corridor to maintain its functionality . 

Construction, mitigation, O&M and ROW cost est1mates we1e developed for each ol the Proposed 

Alternatives. Table 1 0· 1 shows the cost estimates per al tematrve. 

Table 10-1: COST ~STIMATES FOR PROPOSED ALTERNATIVES 

O&M (tor 
Construction ROW Mitigation one year) Totals 

Base Case $13.0!)3,732 $0.00 $0.00 $335.485 $13,429,217 

Two-lane Aural Anerial $ 11 1.307.854 $7 .24!i,830 $1,034,830 $338,604 $119.927.118 

Multi-Lane Rural Highway $408,1l16,G76 $9,,, 5,005 $1 ,967,530 $556,849 $420,476.060 

Fovr·Lanc Divide<! Rural 5459,287,873 s 15,678,284 $2,264.990 $55!;.840 $477.807,99£ 
Highway 

Four-Lane Freeway $850,299,459 s 16,303,625 S8,128,470 $685,461 $875,417,018 
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10.5 GOALS 

Four project goals were identified to evaluate the Proposed Alternatives. An overriding requirement 

was that a minimum acceptable LOS C should be achieved in the design year. The goals are: 

1) Improve Mobillty (including a minimum LOS C). 2) Construclability, 3} Environment PreseJVation and 

4} Economic Development (including a benefiVcos\ ratio) . 

Improve Moblfity 

As expected, the freeway alternative provides the highest level of mobility; the other alternatives are 

evenly separated. The improved two-lane 1\Jral arterial proposed alternative does not meet the 

minimum acceptable LOS criteria over significant lengths of the corridor . 

Constructability 

From this perspective, the improved two-lane rural arterial is the most desirable alternative and the 

freeway the least. As opposed to the mobility goal, no significant difference was found between the 

multi-lane rural highway and the four-lane divided rural highway . 

Environment Preservation 

The environmental impacts arc directly related to the amount of new ROW required. In addition, the 

latent demand at'lracted by the improved design speeds impacts tile corridor with greater noise and 

emissions . 

Economic Development 

As a large portion of the local economy is tourism based, this 1ndustry would benefit substantially from 

the Implementation of the proposed improvements to US 412. The economic benefits are expenditure 

driven: therefore, the higher cost alternatives generally yield higher returns. However, the two-lane 

rural arterial alternative actually yields the highest benefit/cos\ ratio and the highest internal rate of 

return. This is due to the moderate benefits gained relative to Its low cost. This alternative fails to meet 

the minimum acceptable LOS requirement of C . 

Conclusions and Recommendations 

10.6 FEASIBI LITY 

US 412 Planning Study 
Norfork Lake to Missoun State Line 

All of the Proposed Alternatives wore found lo be feasible from the perspective of benefit/cost ratio. 

Therefore, they are all a good investment of public funds. However, tho improved two-lane rural arterial 

Proposed Alternative fails to meet the desired minimum LOS. Table 10·2 shows the benefit/cost ratio 

and the average peak-hour LOS tor the Proposed Alternatives. 

Table 10·2: BENEFIT/COST RATIO AND 2017 LOS FOR PROPOSED ALTERNATIVES 

Four-Lane 
TWO·LI!ne Multi·l.ane Divided Rural Four-Lane 

Rural Arterial' Rural Highway Highway Freeway 

Bencllt/Cost RaUo 3 .29 2.76 2.92 2.78 

Year 2017 LOS E 8 B B 

• Does not meel LOS critena. 

10.7 EVALUATION 

A series ol MOE's was developed to measure each project goal. A comprehensive evaluation 

procedure was established to assess the ability of each of the Proposed Alternatives to meet those 

goals. The evaluation process identified the Proposed Alternative with the highest benefit/cost ratio 

subject to the minimum acceptable design year LOS which must be obtained in order to make the 

project feasiblo and address the mobility requirements. The ftnal objective of the evaluation process 

was to choose a "balanced" solution that would attain all the specified project goals. The most 

desirable option was identified by assessing the ability of each of the Proposed Alternatives to meet 

a combination of the projec1 goals. Table 1 0·3 shows the average ratings for all the Proposed 

Alternatives . 
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Table 10-3: RATINGS OF PROPOSED ALTERNATIVES 
. .. 

Four-Laoo 
Two-Lan~ Multi-Lan~ Divided Ruml Four-Lane 

Rural Arterial Rural Highway Highway Freeway 

Rating based on Rll MOE's 1.97 1.00 5.00 2.09 

A3tlf'S tmsea on oil 2.37 1.00 5.00 3.54 
Comt>ln31lons 

10.8 RECOMMENDED ALTERNATIVE 

The four-lane divided rural highway alternative is selected as the recommended alternal lvo This 

alternative yields the h•ghest rating while considering all the evaluated MOE's with equal wo1ght, and 

also while considering all the •coml>lnations• ol MOE's. 11 yields a high mobility rating, an average 

constructabllity rating, an average environmental preservation rating and a high economic developmenl 

rating. II has the second highest ben efiVcost ratio and internal rate of return, and at the same time 

satiSfies the required LOS criteria with an average peak hour LOS ·c·. It 1s the most desirable 

alternative since It prov1des the best "balance" tor all the project goals. 

10.9 PRIORITIZATION 

For the purpose of project analys1s, the project was d1v1de<l in ten segments. Of these, segment nine 

(Paragould) was not considered in this study. A separate study by AHTD addresses this segment. The 

remaining mne study segments were compared to each olher utiliZing the same MOE's developed for 

tne analysis of the propose<l altemat.'ves. Tab!c 1Q-4 shows the segment pnonty ratings and 

• categories segment priont1zation as "low," •medium• or "high. • 

• • 
• • 
• 

10.10 INTERIM IMPROVEMENTS 

In recognr1ron of tho fact that funding may not be Immediately ava1iable to implement the Proposed 

Alternative, a program of interim improvements was developed. These improvements primarily address 

Conclus ions and Recommendations 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

safely issues and capacity improvements to the segments with the highest existing congestion in the 

corridor. Tho interim improvements are prioritiZed as "High." "Medium" or "Low• priority . 

Table 10-4: SEGMENT PRIORITIZATION 

Priori ty 
Seqment Limits Rate Low Medium HiQh 

1 East olt.ake Norlo<lo. lo eas1 ol Viob 4 .1 • 
2 E01st of Viola to eaSl ol S.>lem 3.4 • 
3 East of Salem to oM! ol Ash Flat 3.6 • 
4 East of As11 Flat to east of Horcty 2.7 • 
5 EaS1 of H:ndy to oasl ot ImbOden 1.0 • 
6 Enst of lmbod.m to llro US63!US4 t2 Juncllon 4.0 • 
7 C01111eetions to Wolnul Rldge/Ho>~e Bypn(,s 5.0 • 
8 East of Walnul Ridge/Hoxie lowest ol 3.0 • Para...,uld 
10 Eo!Ol 01 Paragouklto lho Mtssoury !IBI& ""' 4.4 • 

Notes: 
(1) Segment 9 (Paragould area) not included in this study . 
(2) See Exhibits 9-1A and 9·1 B for graphical depletion of segment priority ran kings . 

The follow1ng interim improvements arc suggested based on the traffic volumes, existing level of 

service as calculated in Chapter 6. site VISits, public involvement. constraine<l existing ROW along 

populated areas wi1hin the study corndor and on tho ex1sling accident rates as defined in Chapter 2 

of this report. All proposed signa l fnstallal ons should be confirmed throug'l appropriate MUTCD 

warrant stud1es. 

High Priority: 

A) Widen to four lanes undiVIded from Black Rock to Hardy by connec11ng the existing truck 

climbing lanes. 

B) Install a fully-actuated traffiC signal in Hardy at the intersection of US 62 with US 63. 

C) Install a semi-actuated traffic signal 1n Viola at the intersection of US 62 with SH 223 . 
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D) Construct a four-lane dlvidad partial access control bypass around Hardy . 

E) Construct a tour-lane divided partial access bypass around Black Rock-Portia or realign 

road and r!!construct upproaches and reconstruct the "SH 25, Black Rtver; and the 

"Black River Relief" bridges. (Bridge numbers 02112 and 02189, respectively) . 

Medium Priority: 

A} Widen to four lanes undtvided section from west ot Paragould to SH 168. 

B) Construct a four-lano dtvlded partial access control bypass around Imboden, or/and 

install a somi·actuated traffic light In Imboden at the intersection of US 63 with US 62. 

C) ConstruCl a left tum bay and install a fully-actuated traffic light in Cherokee Village at the 

iniersectoon of US 63 with SH 175 Spur . 

Low Priority: 

A) \'Iiden lanes and shoulders to 3.6 m (12') and 2.4 m (8') respectively, from Salem to 

Viola . 

B) Rehabilitate the "Flat Board Road Slough" bridge (Bridge 01891), which is located near 

the Lawrence/Greene county line. 

C) Install semi-actuated tra ffic lights at t11e following locations: 

• In Gepp, at the Jntersection of US 62 with SH 87. 

• ln Glencoe, at tho intersection of US 62 with SH 289 southbound . 

• West of Ash Flat, at the intersection of US 62 with SH 289 norihbound. 

• East of Hardy, at the intersection of US 63 with SH 175 nonhbound . 

• In Ravenden, at tho intersection of US 63 with SH 90 northbound . 

Conclusions and Recommendations 

US 412 Planning Study 
No rfork Lake to M issouri State Line 
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Appendix B 

Photo Log 

US 412 Planning Study 
Norfork Lake to Missouri State Line 
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H1il Lockn,ocd. ilndrews, & Newnam, Inc . 

T.OOKI'\G EAST AT ·'GF.PP'' 

Appendix B: Photo Log 

BEGJN:--JING OF THE STUDY 1\RE/\ EAST OF NORFORK LAKE 

LOOKING EAST AT "VIOLA" 

US 412 Planning Study 
Norbrk Lake to l\llissouri State Line 

LOOKJKG \VEST 1\ T NORFORK LAKE BRIDGE 

B-1 
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I .OOKTKG WEST AT l\ORFORK LAKE 

LOOKLNG £ . .1.:5'!'. J.(> K.\1 WEST OF ''VIOl .x· 

Appendix 8: Photo Log 

LOOKING EAST 1:-\ HF.NDF.RSO"i 

LOOKI:-.IG WEST, 1.6 K..Yl WEST OJ· "VIOLA' 

US 412 Planning Study 
Noriork Lake to Missouri State Line 

LOOK.l.NG WEST, F.AST Of "GEPP" 

;• ···- .... 

LOOKING EAST AT "VIOLA'' 

B-2 
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E1d Lockwood. Andrews, & Newnam, ~·_1c:_, 

1 OOKING P.AST, OL:TS!DE (J::AST) Or "VIOLA" 

LOOKING EAST :>.T J::AST.E[{N OUTSKlKJS OF "S,\LEI\·1" 

Appendix B: Photo Log 

LOOKlN(I WEST AT INTERSECTJON OF SH 9 A:"JD l'S 62 "Si\LE:vl" 

US 412 Planning Study 
1'-!orfork Lake lc fv1issouri State Line ... 

LOOK!:"JG WEST, /1 TEASTER~ EDGE OF "SALE:vt" LOOKIJ\G EAST AT "SALEM" 

B-3 
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LOOKl~G 'v\'EST AT BL:\ C'K Rf'VF.R flRTIXJP 1'\f.AI< BLACKROCK 

L OOKl!\G WEST AT 17'\TERSFCTIO:"\ OF l)'i c>2 & 167 1'\EAR A SH FLA"J 

,!l,ppendix B: Photo Log 

LOOKJ N<..i l,;,AST i\T SPRING RIVER BRIDGE KE!\R HARDY 

'LJS 412. Planning Study 
NorforK Lake to Missouri State Line 

I.OOl<lN(i WES'I 1-'R(lM WEST 01' ASH f-LAT 

LOOKJ!'\G EAST. EAST OF Tl\IF.RSF.C'TTO!\ OF US 1'\2. k I 67 )IEA,R M >H r LAf 
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E1~ I cc!r..-vcoci. Ar.circws. 8. Newnam, Inc . 

I.OOK1Vi WF.ST AT TNTF:RSr.Ci'JO:--J OF US 62 & 167 J\F!AR ASH Fl XI' 

LOOK!~G SOCTHWEST AT 1:-.: TERSECTIO~-l OF US 62,63 & 412. 

Appendix 8: Photo Log 

US 412 Planning Study 
Norfork Lake to lvl issoun State Line 

UJOKJNG WEST. FR0\•1 EAST OF ''ASH FI.A l"' 

LOOKING SOUTHWEST AT THE f)ITERSECTION OF US 62,63 & 412 

8-5 
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I.OOKI~G \\. GST, AT DOWNTOWN HARDY 

PA:\ORAt\IIC \11.:.\\ or IJO\\STCJ\\ t\ IL.UU.lY 1.0011 .. 1\;G CAS I t\LAJ\ L\JBOOE\ " 

US 412 Planning Study 
Noriork Lake to Mrssoun State Lrne 

LOl.IKl.'Ki P..A.S'T, FH0.\1 ~AST OF DOW!\TCWN HARDY 

Lt.lQI\'NG \\CST .KEI\R 'J\ffiODEW 

------------------·~--------------------------=~---------.. ·-------~==~--
Appendix 8: Photo Log 8 ·6 
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E1~ Lockwood Andre~·i<:. ~Newnam, Inc . 

I.OOKN(j l~.AST. WF.S'I' OF "lf\1130DEJ'\" 

T\\'0· LA '\F. BRT!X;F AT 'F!LACK Rl VER RELiEF 

Appendix B: Photo Log 

1.00)<.1 :-J(i W"'S'I. W rSI' 01- "lMIJODEN" 

l.OOJ<lNG EAST. WF.ST OF 'WALNU' RIDGE'' 

US 412 Planning Study 
NortcJrk Lake to r\·1issouri State Line 

I .0()1<1\l(i EAST NF.AR "PORT!t\" 
(1\0TI:: RAU..RO:\D TO THE NORTill 

I ()(')J<fN(i WF.ST. WEST OF '\VAL'\LT RIDGE" 

B-7 
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~·f~ Loci.wood, Androws, & Ne·.mam, Inc . 

LOOKJi\G WES1 A1 fHI! lNTERSECTIO.l\ OF L:s 412 & Ci3 

LOOK 1:\ll \\'EST. rROl\1 E ·\ST OF CACHE RIVER BRIVGI:. 

Appendix B : Photo Log 

US 412 Planning Study 
Nortorl( Lake to Missouri State Lrne 

LOOK!l\G 1:/\ST I·ROt\ll:AST Ol < ACJIE R!V[:R fJRIDGE 

LOO!\IKG \\·F~<;T, rROt-1 r o\';1 OF \\'AI 'It 'T RlDGE CO\f11l1J:-I!TY 

B·B 
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E1~ Lockwood. Andrews. & Newnam. Inc. 

l /lOKr:-:u FAST, ri\CJ:'--·1 1J KM Vi-'f:..ST OF "Pi\Ri\CiOlJJ.f)'' LOUJ(Ir\Ci \VI!ST , 13 K..\1 WF.ST Or "P/IRAGOULD" 

LI)(IJ.:I'\G L\ST l\L-\R C 1<0\\'LE~"S Rll>GF." LOO~JI.G WFST. !'EAR CRU\VLFY'S RUXIE" 

US 412 Planning Study 
Norfork Lake to M1ssoun State Line 

L\.IOI.<.fNG WT:.ST, FR0.\11 EAST OPUS 412 & SH ~.!~ 

LOOK1N0 J::A~ I, o Kl\f WEST OF "PARAGOn.o·· 
I I:H·Cil~ SHOt LDERS, 

---------------------------------------------------------------------~----------------·----------------------
Appendix B: Photo Log B-9 
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LO<ll<:T~<j WF.ST. 1\ KM WEST or ''PARAGOLU)' 

• LOOKI:-IG EAST, AT ST. I·KA~CfS RIVER BRIDGE 
(VI£'>\.- FR0.\11 1\RK;\NS.'\S SIDE OF THE RRfDGE) 

LOOKING WESl, Ar S'l'. FRA:'\('JS HRTDGF 
(\'JJ;;W ftH)M MISSOURI SJDE Of THE DR!DGE) 

• 
• 
• 

--===-~-----------------------------------------------------· 
Appenrll l< £1: Photo Log 

US 412 Planning Study 
Norforl< Lake to Missouri State Line 

LOOKJ)I(i V..'F.::iT. AT .ST FRANCIS BRJDGE 

8 ·1 0 



- ------------------------------- - ----------·· 

• • • • • 
• • • 
• • • • • • • • 

8 Lockwood. Andrews . • ~ Newnam, Inc. 

Appendix C 

Roadway Inventory 

US 412 Planning Study 
Norfork Lake to Missouri State Line 
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h1iJ Lockwaod, Andtews, & Newnam, Inc. 
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Appendix C: AHTD Roadway Inventory 

Highway No. ot lan<> !ihoul~t 
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l 2 1- e.-ble ·~ $u•t.Jcod ft r (;flo'1d 

1 :> F ex IJI• 12 fiw"Fic\'\.1 ij GOOd 

1 2 P·r.l(iblt• 1~ !Su~,crn 8 GU1Jd 
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ij1a Loc!..wood, Andrews & Newnam, Jnc. 

. 
' Item 

No. Item Desc.iption 

201 C \:v11ng 
201 M C earu 1g 
201 C e;;nng 
201M C O:::SI Ing 

201 G·u:;t;mg 
201M GnJ::bmg 
20~ M G ·u::L: 111\l 
20 ! G: 1/::1: lng 
201 C e?.ril,g 1111d Gr~1blli ·1g Trees 
201 R&D of Curo 
202 11&D Cur~ M id Gulle r 
202M R&D o l Curu und GuitAr 
202 RS D o r Fcn~c 
202M R~D Ol fe•ICO 
202 R&Q of Srlck Pests 
2{i~ R&C o l Walls 
20?. R&D of Rct~1111 r:g Walls 
202M Rl\ D C'f ACiulf• ny Wulls 
2{..".d All 0 of C(I~CrE<Ie Pi\VCff11.lfll 
20'2 R&D Asnh 1-'v:nl. f, R.1.'$C Crs. 
2C2 R&D of Cor.crete '"' i'!nlfs 
2021J R&O cl C<:·1crete fs'ands 
202 Rl\n C' CO'IC'Illc Onvewavs 
202t./ HW c· C<:nc·crt Onvcways 
202 Rlmn•wa , s 

: 2021.~ RI.(O o' wa.k~ 

202 i G&D o' Concrelil S a!>$ 

202M 1 n&D o: r r Jnda11ors 
202 fi&D o r Concrele f" ::undahon 
202 ABO ol rotc fot.•ldal!on 
202 fVm o1 J.,ou~f.' FOl r Ja1:c" 
202 R&D at <h. l'Ctlr.n F\o)(es 
202 R&D or Drop l ~ llllS 

202 ns D or carr:h toM. ill~ 
202 -'*''-- - .TIS D o f P1Re Culven:e; 

Appendix 0 : Unit Costs 

~ 

Unit Q uantity 

A CHI::. 0 .55 
HA I 29.52 
STA 

I 
1436.00 

MSTA 179.00 
ACRe I 12G3.1 0 
H•\ 29.52 
MSTA 179.00 
STA 173.00 
EACH 33.00 
LF 44813.00 
LF 3045.00 
M 95.00 
Li- 137907.00 
M tl45!l.UO 
EACH 5.00 
Lf 684.00 
LF 270.00 
M 4300 
SOYD 205i'l.OU 
SOYD 10333.00 
SOYD 487.00 
SOM &?..00 
SOYIJ 2921.00 
SO M 1825.00 
SOYD 01 :..oo 
SO M 12.00 
SOYD 84.00 
SOM 28.00 
SC~YO ??.00.00 
I::AGK UY.J 
LF 1T17.00 : 
CACH 1.00 i 
EACH 9.00! 
EACH 3.oo I 
FI\CH 4:)0 Q_O _j 

AnKANSAS STATF HIGHWAY AND TH/\NSPOHTATION OEPAnTMENT 
PROGRAMS AND CONmACTS DIVISION 

WEIGHTED AVERAGE UNIT rniCES 
AUGUST 1, 1996 - DECEMBEH 31. 1996 

(ITEMS UNVER STANOAnO SPEC/FICA TIONS - EDITION OF 1996) 

Contract Prices 
Welgnte<l Item 

Hlgn Low Average No. Item Description 

7000.00 /000.00 7ooo.oo- 202 R&D of G:lx Culvens 
500.00 500.00 soo.oo- 202 1\&D of Headwalls 
96600 20000 402.91 20!i R&D or Low Water Slab 

!>100.00 500.00 1!>U5.75 202 R&O cf Dik:IJ Paving 
17000 00 J17.00 3(1 1tl 202t·JI K&D or O iiCI1 raving 

500.00 500.00 500.00" 202 R&D of GIJA:·d R•lll 
5 100.00 575.1)0 1 !)90.97 202M R&D of G uard H~ ll 

500.00 200.00 29fl.P.4 202 R& 0 Impact Atten. Elarrier 
365.00 200.00 2!,1 1.1!2 202 R&D of l tllflinuir<l Foundat:cns 

20.00 2.00 2.14 202 H&D Tt;;L Signal FmJ. 
7.50 1.2() 2.35 202 R&D Anrenna Founzi. 

12 .00 12.00 12.00' 202 rl& D of Septic Tank 
2 .00 0 .30 0.53 202 R&D of Waler Well 
4 .00 1.50 1.92 202 R&D of Buildings 

90 00 90 .00 90.00 ' :>O:> R&D Weigh Scates & Pi ts 
7.00 7.00 7.00' 202 H&D Rubbish 

24.00 :24.00 2-1.00- 2{)2. R&D Concrete Med. F.larrie: 
:>0.00 20.00 ?0.00 ' 205 Remv. CxJSt. Gr. Str. {Sne 1) 
10.00 3.20 :'1.42 ?.Oil Flov.-a\Jic Select Material 
0.63 0.63 0.63' ?.OiiM Flowaorc Select Matenal 
1!.30 4.00 7.&; :?07 S!one Hacl<IJI 

18.00 8 .00 13.00 20/M S1one 13ackt!ll 
7 .00 4.50 6.00 208 Fence Remv. & 1-leconstrucle<! 
1!.00 8 00 s.oo· 208M Fence Remv. & Reconslruct~ 

20.00 5.06 7.19 ?08 Gates Re~:w. S Reconslructed 
U.OO 8.00 6 .1)()' 210 Unclassified Excavnt10n 
3.7ll 3.79 3 '/!}' 210M Uncb--ssifieO Exrov..U'IOn 

-10.00 4000 4000- 210 narrow 
1.15 1 1['j 1 . 1 5~ 210M Darrow 

q4,04 474 04 474.04 - 210 Granular E3c rrow 
fi.OO 2.00 4 4? 210 rrcsplllt1ng 

1H50.00 1850 00 1sso oo· ?.!OM rrcspliumg 
475.00 475,00 475 ()()' ?10 Compacted Embankmenf 
5'/!>.00 575.00 5'/ 5.00' 21m ... 1 Comracte<J Eml;~nkrnenl 

2000.00 10000 23~ . 1 0 210M Seo. 1-'ll~ric lor Pv•~•t- f1einf. 

Unit 

EACH 
EI\CH 
S(lYD 
SOYD 
so 1·.', 
LF 
M 
EM.;H 
EACH 
CACH 
EACH 
EACH 
EACH 
FACH 
E:.ACH 
CUYD 
LF 
L.S. 
<.:UYD 
CU M 
TON 
MTON 
LF 
M 
I::ACH 
CUYU 
CUM 
CUYD 
CUM 
CUYD 
sovn 
SQM 
CUYU 
CUM 
SO M 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

-
Contract Prices 

Weighted 
Quantity H igh low Average 

41 00 70()().()() 300.00 1084.:19 
2!).00 1264.10 500.00 6't0.56 
35.00 10 .00 10.00 1 o.oo· 

157.00 8.30 u.:m 8 .30' 
125.00 12.50 12.50 12.!i0' 

i5!l5'.0tl 3.53 1.00 2.09 
~ 3.!:!0 15.50 1 O.!iO H .M 

1.(10 2022A6 2022.46 2022.46' 
2.00 ~74.04 474.04 474.04' 
4.00 3 1 G.O?. 316.02 316.02' 
1.00 315.02 3 16.02 3 16.02' 
4.00 1000.00 632.05 900.01 
1.00 iOOO.UO 1000 00 1000.00' 
2.00 5000.00 3000.00 4000.00 
2.00 2528.20 ~28.20 2528.20' 

500 00 4.80 4.80 4.60' 
83'36.00 2Yll1 29.81 29.81. 

23.00 20000000 1500.00 15484.59 
3?.?..00 200.00 53.00 !!2.55 

20 7~ 132.00 132.00 132.00' 
1070000 2000 8.00 13 .38 
3850000 25.00 0. 10 l0.4fi 

14i0.00 12.00 3.50 6.34 
S15.00 ~5. 1 0 45.10 .;5_ 10' 
2700 ~9-5.00 200.00 2£6.85 

5038198 on 27.97 0.01 1.98 
29212600 1000 2.00 <:.13 
837115.00 6.40 3.00 4 .70 

27e5!i.OO b.46 GAG GAG' 
11.!318.00 0.01 o.m 0 .01 ' 

5CO.OO 10.00 10.00 10.00' 
9">'i~2.00 0. 10 0.10 0 .10' 

572Sf!l\ r.o <!) ,00 1.00 3.:3~ 

GL53-11 00 2.?.00 4.00 <1.1l i 
::!1231!.00 1 50 1.GO 1 .so· ·--

D-1 
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E]J Lor.kwood. Anrlrpws & Newoarn. Inc. 
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I I 
Item 
No. Item !>&scription 

210'.1 GOO!)tr. 'rr l"vm: R~ nl 
?15 Tr<i1Chong ar-t ShO ok.li>• Pr.::p. 
30' ? rcees& Lor .. T ,._,,_, l:>ul ")r300 

3iJ" Ouoc•l me 1CI)) T n.:: S10t!t;~. 

303 A<;J' B.;~t C !.t'c (Ct~\!' fi) 
so~ A•N' 611sto ( ll.l'o (Cia;r. 7) 
3021.1 tVJ·q R3SO COLI'>C (Class 7) 
303 A\J9' $1 r1 CooJ·sc (Cl·02) 
305 HAcor ~1n1c:et1 Ela~o: Cuur~ 
307 P:oce~' Cn'n1 Trto. 8:.. Cr:.c·6" 
307 Ccr oe1· In S:abl u ,<J S.t&<: C1:.c 
30'.) P.C. C<..rocr~to Oa~a- 1 0' 
<101 rromo C-•.o1 
t.O I Tac< Cca· 
<lQ1M 1 ar.o< C.:1;a: 
G02 MonGra l Aggr In A.S.T. (CL 1) 
'-02 Mor'lral /logr m A S.l'. (CL4) 
402 MH'I<:rttl Ag~r on A S.T.S (CLG) 
402 Aspllailln Swi<J(,O r roatmonl 
GQ2 Poly Moe! C::~t . En11ol:.. A~ph (CAS<!P) 
<:05 M ,A Ill AC HM SIAhllt7ed B,tsc 
40!iM M.A. II> ACHM Stabllozeeii:IASA 
405 M A on ACI IM Suporpnve Oasft 
405 AU 11-'G G4·n>) ACHM S t11b Oas~ 
40:)M A B {PG b4·22) ACHM $1.11.1. El.i~t: 
40:) • A E\ (PG 70·221 A<..IIM Slii~ F>.\SC 

o405 A P. (1"0 6-i·.??} ACIIM SupftrJl 8;lStl 
tao,; 1.1 A ACHM Elo:odt.r Cvur:.l! (TY1) 
'IIObM lA A ACHU flon(l<·r Ct>un.e (TV 1) 
406 1.~ A ACH! !Jinrt"r(:<lV·'.C (TY2) 
dOC'·.! l.t .A ACH/ Gonder Co.~:<e (TY2) 
4.,(; IJ A "' ACI- '.1 Sut:i''J'~Vto Aondl'r 
<:;J!' A Fi II'G v~·22l ACIIM U.~rt ·1 1 
40~:11 A 10. tP(i I 0:·2~1 N'HM 0.~':1 11 
.~Jb A (I r~G r l ·i' J A h M Oo•1·J. T2 
r.ooM A 0 (1:'(, <.4 2?) ACHM Btritl -T:! 
1;{)6 A 0 li>G 71:·22) A":t-M E!trld • T1 
r.Q€ A 0 1PG ~4 :02) A.Ct-t.l Sup!:IJ.). 8 rtCo;r 
t.()7 M A AC'i\1 SJI'ace t;our!:<'·T 1 
4G7f~·· 1-1 A. AC'1 '.1 $Jf'.,,e CortlloP.·ll 
407 M A N".•l'il Su!'u L' CourS!l· 12 
~07M :.~1 A AC·I' .. 1 Sut~H .. ;. C:lur~e T2 
407 M A. ACH:,I Sur.acft C•urs€' T3 
407 MA 11 ACHM SJ[lC.I ::O«VA Suo1Rr.FI 

Appcr1dix D: Unit Costs 

C<J<•trael Prlcqs 

Un i t Quantity High Low ._ ... ..._ __ 

so,,, 21230.00 ?.70 2 7() 
STA 988.00 14200 142.00 
SOYD 286571.00 125 1 ~, 
TON 3668.00 81.00 81 1,\) 

TON 551~.00 32.40 11.6'l 
TON 304351.40 37 74 7 '15 
M 10 N 98551.00 25 !>0 15 87 
lON 1{',4.00 27 -:6 ?7.46 
STA 158.90 <3000 125.00 
SOYO 5 6487.00 1 50 1 50 
TON 9~5.00 11{>.52 11b.52 
SOYO 1808.00 51 9?. 51.92 
GAL 156755.00 1 95 0.90 
GAl 148940.00 1 52 0 .(11 
L 1152G9.00 1 20 0 .2to 
TON 5597.00 19 .00 1 9.0CI 
TON 8'/6.00 2G.GO 26.50 
TON 575.00 31 75 31.'!'-J 
GAL 14638.1)0 1.50 1.50 
GAL 1G7819.00 t .6!; 1.2::1 
TON 550~~ .00 3196 20.UfJ 
MTON 38679.00 52.0G 27AO 
TON 10??02.00 26.00 1!).87 
JON 232G.OO 166.00 120 00 
MTON 1 !l'\6.00 203.!i0 120 u:J 
TON 100.00 ! 25!UO 259 10 
TON 4890.00 1!;0.0(1 15000 
TON ?9:>59.00 3:>.00 2000 
M lON 11332.00 48.9 1 31 00 
TON 11783.00 46.00 l!2 so 
MT ON 10668.00 ::1?..!15 31 ~7 
TON 71805.00 26.50 1!1 00 
TON 1250.00 20000 120 0\.1 
t.H Otl 515.00 22100 1?0 IYJ 
t ON 54?.00 17500 15(\ (Y\ 

MlO!I GRI OO 20900 175 (ll') 
TON 65.00 ?.5888 2~1V' 

TON 32'32.00 1~.0.00 150 ()() 
TON 86291 .00 5 1.?0 200\.1 
MTON 14683.00 47.:lfi 33/0 
TON 133002.20 100.00 I o '-!> 
M TON 29711.00 '>1.20 2930 
TON 1 t:92.UO 2~.1!0 2545 
lJ)N 7383!3.00 27 00 18 ~ ( 

Weoghled 
Avmage 

270' 
142.00' 

1 25' 
&1 oo· 
14 29 
13()!; 
18 '!() 

~7 4(\' 

I !10 J7 
1 !)0' 

1 1o.S2' 
51.92' 

1 :>0 
() 74 
0 :11 

10.00' 
26.50' 
31.75" 

1 so· 
I :JO 

26.28 
30.04 
2:!27 

144 47 
176.33 
2!)0 10' 
l !iO 00 
24 10 
Jb 16 
252J 
32 43 
??93 

144 :>4 
18..'1.13 
1!)/.49 
1!!4.37 
2!:-8.88' 
150 00 
?413 
17 89 
23 53 
3 1 .1:> 
?.5 45' 
?2 5:;1 

Item 
No. 

<~Oi' 
1107 
/o07M 
407 
~071/t 

~07 
~07 

.:()11 

/.{)R 

408 
400 
1112 
414 
414M 
~15 

t.15 M 
1\1!; 
501 
!j01 
501 
!i011 
sor. 
!j04 
504M 
so.;M 
S<Y. 
so.: 
5().1 

~A'i 

505111 
:,()<; 

SO? 
507 
!',()9 
r,oq 

'\12 
U>1 
li02 
602 
603 
603 
W3 
003M 
eo3 

Item Oe.scription 

A.l:l (PG 64-22) ACh~.l S"perp S•.raet: 
ILfl lPG 64-22) ACH~.1 S"1 T1 
A.l3 lPG &<:· 22) AChM $~1 T1 
A.l3 (PG fr;-22) ACHt.l SJ1 T2 
A.l3 (PG C-4-?2} ACHM S..1!1 T2 
A.l3. (PG 64-22} ACH1.~ S.J'f T3 
A.B. \PG 70-22} ACHM S..Jrt T1 
M.A. ACHM Oinder Cou·se-HT 
M.A . ACHM Surface C<:urse-HT 
I\. B . (rG 76-22) ACHM l:l.:u1er·HT 
A.l::l (PG 7&22) ACHM Sur1aoo-H I 
Cole Mi llin!) Aspl>alt Puvcrnen1 
Asph. Cone. Patc1H v1aon1 of T rtc. 
Asph Cone. Patch·Mainl . ol T rro. 
ACHM Patch. E.x1sl A~p'1a11 Rdwy, 
ACHM Patch. Exis t. Asphalt Rdwy. 
Sror Location r atctoing 
P.C.C. Pavemenl-10" 
Scp. rabric for Pvmt. Relnl. 
Geognd for Pvmt. Reinl. 
Approach Slabs 
Approach Go;tters {Type A) 
Approach Gutters {Type B) 
ApprOilch Gutters 11 vr.e B 1) 
Approach Cullers (TyPe 02) 
Approach Gutters (Ty-.,c Cl 
Approach Gutters (T~'tle 0) 
Approach Gutters (Ty 5;-eCial) 
P.C. Coocre:e Onvew·ai' 
P.C. Ccncrc:.c Onvewa) 
P .C. Concrete Corrug"r ... n 
R&O Concrele P'lmL for Putch 
P C.C.P. Po:ctl-10" 
S..w & Seal. J:s Ccnc. Pvn\ P .. :ct 
Slre!;S lkfoc: Jt EJGI Gene. PV'n 
I 0119. JL Sc<>' (Shld) 
Mobdo?.atcr. 
l'otmosh.ng FoeltJ Olfoce 
Furnoshingl'oeltl L;J!Jo<.olory 
Mamlenance ol Tra:hc 
Tr&!ftc Control SUIJ€1'./ISC' 

M?.inlenance or ·1 raJirc 
300 mm T e1rpornry Cu've 1 
10" T ;:;m ra • Culver, 

Un II 

N 

N 

N 

N 
[) 

() 

D 
D 
IJ 
u 
0 

1 
u 
0 

0 

1) 

u 
0 

T<.>N 
1()N 
M IO 
10N 
M IO 
TOr-; 
TON 
TO N 
TO N 
Tun 
TON 
&0''0 
TO I~ 
MTO 
TON 
MTO 
SOY 
SOY 
SOY 
SOY 
C\JV 
CUY 
CUY 
CUM 
cu lo 
cuv 
CU Y 
CUYD 
SOY 
SO M 
SOY 
SO'V 
SOY 
LF 
LF 

H 
H 

LF 
1.5 
f-AC 
EAC. 
LS 
LS 
l s 
M 
l l-

US 412 Planning Study 
Norfork Lake to Missouri State Line 

Conl rnct Prices 
Weighted 

Quantity H igh Low Av~age 

4091 00 1 o;o 00 150.00 15000 
4';31 00 22122 120.00 156. 13 

7'JU 00 :!21 00 120.00 161.&1 
7!143.30 1000 00 140.00 157.70 
17(;4.0(1 22660 150.00 lfl3.08 

10AOO I 18~ 00 185.00 185.00' 
:12000 256. 17 256. 17 256.17' 

4e21i nn 3750 ::17.50 37.50' 
3t.:U.UI) I 3770 37.70 37.?0' 

2 13 uo I 313.00 313.00 313.00' 

19().00 I 311-!00 318.00 31!!.()0' 
98870.00 1000 0 .83 1.15 

R14.oo 1 20000 ~5 00 '12.0U 
477.0(\ 1 125.00 58.41 83AO 
t:OO.OO I 60.00 31 .50 44.9;> 

170(;.00 100 .00 88.00 H9.26 
500.00 10.00 10.00 10.00' 

3000 .0(1 €8 ~0 6!!.48 €8.'18' 
::l!l:li1!l.OO 0.85 0 .85 0.85' 
31J::lt>U.OO 2 .00 2.00 t!.OO" 

413.26 2bU OU 21 !i.OO 220.81 
I ~ G4 400 OCI :.160.00 380.00 

:J5.fi2 3:!0.00 330.00 :l43.33 
U Uti 5::10 00 530.00 530.00' 

28.!.12 32U 11 3?8.1t 328.11. 
3G 72 I 25000 250.00 250.00' 
s qr, 3'.i000 350.00 350.00' 

7J56 30000 300.00 30(J.(X)' 

2!.'1/l!;: 2540 25.00 25.34 
2042.43 27.50 27.50 27.!)0' 

108.00 9 1!> 9.15 9.15' 
2<YIG 00 2625 26.25 26 25' 
2()9f, 00 7035 'tO 3!> 70 :30>' 
/~".10 oc 2R9 2.89 2 .69. 
10&0 00 15 00 15.00 15 .00' 

08630 0' U50 0.50 0 .!)0' 

73.00 46!:>000 uu 100.00 4539&.5.1 
17.0tt t'OOO OU HIOO. ()() 4123.53 
1? (')() 15000.00 2000.00 5606.25 
(i200 112!i00.00 100.00 134.14.43 

1 .on G!!6?C. 36 68626.35 6U626.3G" 
7.00 110900.00 4000.00 38695.2.1 

1RO 00 23 25 2:325 2..'l.25 ' 
90'i 0~1 ?3 00 1'1.00 14.!l4 
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E!iJ Lockwood, Andrews & Newnmn. Inc. 

-
Item 
No. Item Description 

603M 4 50 rr.m Temp-: ~~ry C~;tv<.rt 
603 2 4" I P.ffif'C~IIry (;Ul\('1'1 

li03M 6 00 mm Temrcr;try CuiVen 
603 :l 0" Tempera!)' CulvAI'I 
ti03M 7 ~ mm Tempcrary Cu'VFI'I 
603 3 6" Tc111porary Culven 
603M 9 00 mm Tcrnr.or.:~ry cu·ven 
603M I 050 mm l errvor<lry Culven 
603M I 200 mm Tt>rrpt>r<tty Culvert 
603 5 ' • Temr.n•-'rt (;ulvcn 
603M 1 35() mm Terr.p~•Ary Cvlw!l 
603 so ' Temoo1ary Culven 
603M 1 650 11\1\1 Tc rnp:>rary Cu1va11 
(;03M 6 flu 111111 ~ 610 111111 Temp. Culvt~n 

603M I '-40 mm ~ 970 1'1'1111 Tomp. Culvert 
603 s d " x 4:3'' Temporlli'V Cu lvorl 
603M 1 620 mm x 1100 r.'ltn Temp, CLrlvcrt 
603M T crnp. Sr. Strucluro (6.0m Rnwy.) 
()04 s l\1115 
G04M S l()nR 
604 s lonr. Left In F'lnco 
6U4 0 arncade~ 
60~M B arncades 

urrn;<.~dol> Lelr "' PlacP 604 B 
604 T r;)IIK; 01urh~ 
604 F urn ~. ln•ll Prt:C.1~1 Cone Ourr 
S04M r 
60-l R 

urn & lnMI 1-'r.-r:l$1 Cone. Bmr 
olo Precasl Conrro>lc• A:m~r 

6()4M A .: oJ Prl-c<bl Conc:ele B.ut er 
~ OJ .~~~ Pavcn .cut Marlung~ 
bQ.:M Co nst Pave~nl Marklllgs 
60'- Cc nSI P.wt>rreN Ma·kmgs-R R. 

em0\'a~1P Cnr" P.wcn cu: Mar~ 001. R 
6().1 n cmov'\ Const PavPn><·nl 1.1<1r~. 
604M R c•nwa Const Pavemr.n1 Ma1 < 

604 R (:1'10\lo.l P~'rr n Pdvemenr M~• ~orc,t 

(.()4M R er'IO\•ill l'cn ·• Pdvoml'nl M~•"~!l~ 
G04 A rlv,lncc Wa•1 u1 ~ Arrow Ponro1 
004 ... on <.:h:lnfl''ilt>IL M<os.s.l9<J So;~n 
6().1 v erttCal Panalf 

!cdular Glare Sl• Pkl eo~ r. 
605 c oncrcle Dilch Pnvmg( Type-/\) 
6051'."\ c DIM\JIIl D•tch Pilvtng ( I Yl•(l A) 

'"'""''o"'·; _ _.c OI•Cic' if.' [l.tolr f\tVIIIC: 11vli~ 81 

Appondl>< D: Unit Costs 

Contrac t Pncc~ .. 
Unit Quantity High Low 

I :1 8 .00 9!.00 !)~()() 

lf 552.00 21100 1800 
M 13.10 220.00 105 00 
LF SV.OO 2000 2000 
M 16.00 100.00 10000 
LF 600.00 2!> 00 ?5.00 
M 3 .60 250.00 2f>O.OO 
M ~.00 94.9!1 9499 
M 107.00 9560 !If> 60 
LF 180.00 40.00 <1000 
M 66.00 136 !\5 136.55 
LF 26.00 31 .00 31 00 
M w.oo 145.0(:$ 145.06 
M 350 250.00 ?!iO.OO 
M 3.00 380.00 :~1!0,00 
u: 18.00 8?..00 (!2,00 
M 8.00 210.00 210.00 
M 21.00 1690.50 1600.50 
SOFT 18180.50 20.00 O.GO 
SOM 504.51 140.00 101 .08 
SQF1 60.00 14.00 1~.00 
LF 3383.00 40.00 20.00 
M 297.00 •05 00 6000 
LF 144.00 26.00 2600 
EACH 460f>.00 11136 1.00 
LF 11436.00 40.33 Ill 00 
M 768€0 150.00 !l8 00 
LF -161 0.00 900 "/40 
M 918.60 3700 uoo 
I F 473537.00 000 0.12 
M 867Z' .OO U!!> 0 4& 
EACH 4 00 280.00 280.00 
LF 51 10.00 2.00 200 
LF ! 126::;06.00 0 R.'- 025 
t~o1 ; 13887.00 210 06S 
LF 41~1.00 1 S3 0.40 
M 6674.00 ·I 00 1 25 
DAY 139S.OO 3300 10 50 
DAY 8€000 8800 7000 
EACH 413.0.) 44 2 4 2000 
LF ·<~26.00 35?3 3::;n 
SQYD 13062.00 2s ;;o 23 UIJ 
SOM 1055.00 1 00 1 au 
SClYD 7033.00 .1() 00 ??..00 

WCI!)hted 
Average 

'15.00' 
~5.69 

149n 
20 oo· 

100 oo· 
2500 

2!>0 oo· 
!J.I 99' 
!)6 60' 
~ooo· 

1 30.5~· 

11 oo· 
~<~.'\on· 

250.00' 
380.00' 

62.00' 
210.00 ' 

1 600.50' 
10.0!3 

1 :?2.A3 
1 ·I oo• 
24.7 1 
/9,[, 7 
2n oo· 
b-1'<'7 
3062 

101.16 
803 

24 56 
0.18 
0.!>7 

28000' 
2.00 
0 51 
1 2R 
(179 
JUO 

24 .:Scl 
75 23 
20:..:.!!) 
3:0.23' 
?'3 !.>6 

1 on· 
:!().(> 1 

Item 
No. Item Description -

60SM C oncre:e Ditch P<lVIng (T }<pe 0) 
606 18 "A. C. Pipe Culverts (CL 3l 
606:.1 -1!>0 mm H. C. Ptpe CYivcrts (CL31 

: 606 2· R C. Pipe Culverts {CL3) 
soa.~ soo nm R.C. P•r.c Culvcf'IS {CL3J 
GOG 2'-• • R.C Pipe Culvert.-; {GI 5) 
r.oc 3 o· R.C. Pipe Culvens (Cl 3) 
ro:;M 7 50 mm R.C Pipe Culvens (CL3) 
606 30 · R.C. l'ipc Culvef'IS (CL5) 
606 3 f> A.C. Pip;; Culverts {CL3) 
606M 900 mm R.C. P1pe Culvert:; ICL:.I) 
60S 4 2· R.C. Pip€ Culvens (CL.3) 
60€M 1 050 mm R.C. P1pe Culvel1s (Cl.3) 
(";Ofi 4 2" R.C. Pipe Culverts (Cl.4) 
SOG 4 6" R.C. Pipe Culverts (Cl.3) 
606M 1 200 mm R.C. Pi;)C Culv~rts (CL.::l) 
606 ~ il" R.C. P1pe Culvel1s (CL.4l 
606 4 8" R.C. Pipe Culvel1s (CI .. G) 
GOG ::; 4" R.C. Pipe Culverts (Cl.3) 
($()($ 5 4" R. C. Pi pc Culverts (Cl.5) 
606M 1 350 rnrn R.C. Pipe Culverts (CL5) 
606 6 0" A. C. Pipe Culverts (CL5) 
606 7 2' R.C. Pipe Culverts (Cl.3) 
606 1 8" ZC (Galv) C.S Pipe Clvt. 
r,oc 1 8" Asph. G.C. Steel Prpe C.M 
60-3 2 ,:• Asph. G.C. St. Pi:::e Clv' 
60S 30 • ZC CGalv; C.S. PrtJC Clv'-. 
606 3 o· Asph. C C s :eel Pope CM. 
606 3 6" Asph. C C. &et>l Ptpe CM. 
606 1 e· AI. C.G. S:. P1pe CM 
60C ? 4 " 1\1. C.G. Sl Pip& CM. 
£0C 30 AI C.C. St. P1pc CM 
606 3 6 AI C.C. SL Pipe CM. 
60€ -1 2" AJ C.C. St.. Prpe \.M. 
60€ .: a· At C.C. Sl Pr(>P CM 
C,OOM 1 200 rr;rr. A C. C. S1 PiPE Clvl 

• C-oG 5-\. AI. C. C. SL P1pe CM 
CCG C>C ,·AI. C.G. St. P1pe CM 
0061:'. 600 mm P.P.M.C.C. Sl P1pe Clvl 
t:oor, .. , 7 50 mm P.P.M.C.C. Sl. P1po Clvt 
GCeM 000 mm 1-'.P.M.C.C 51 Prpc Clvl 
60GM 90( !> mm P.PJvl.C S Pipe CM. 
GOGM 1 050 mrr. P.P.M.C.C Sl Pipe Clvl 
ron 4 8 P.P.M.C.C.S. Pipe Clv1· 111G 

U n11 

so 11.1 
Lf 
Ill 
Lr 
M 
LF 
LF 
M 
I.F 
u-
M 
LF' 
M 
LF 
LF 
M 
Lf' 
LF 
I F 
L l-
M 
LF 
LF 
LF 
I F 
Ll-
LF 
Lr 
LF 
I F 
ll-
LF 
Lr 
LF 
LF 
M 
IF 
Ll-
M 
M 
M 
M 
M 
1 r 

US 412 Planning Study 
Norfork Lake to Missouri State L1no 

ContTact Prices 
Weighted 

OUllnllty High low Average 

a?15 00 31 2() 31.00 31.09 
7cr,~ c~ 55 1 ~ ??.4() 2548 

97 on 1l'l 00 11.;.00 11'-.00' 
4E93 00 3600 30.90 34.56 
ZII5W GOOOO 106.00 165.0:1 
1>0.00 1'10.00 190.00 190.0\l' 

12o5 <JO ~075 39.00 ~.97 

15280 275.00 160.00 202.12 
100.00 240.00 240.00 2.w.oo· 

1533.00 (0.00 54.00 58.17 
101 4() 37500 375.00 375.00' 
€7900 10:).00 71.80 78.21 

5.00 ~81.00 381 .00 361.00' 
216 00 80.f>O 80.50 80.50' 

11 3 1.00 100.14 86.60 68.97 
3 1.80 55\J.OO aso.oo 389.43 

727.00 124.00 124.00 1 ?4.oo· 
€09.00 1-<9.00 149.00 14!l.OO' 
539.00 123.00 1C6.00 115.35 
301.00 1 !>!l.OO 158.00 158 00' 
:~a.oo ~60 00 4DO.OO 460.00' 
:7A 00 170.35 170 35 170.35' 
193 00 190.00 180.00 1114.92 

16.IJIJ 2300 23.00 23.00' 
:52.00 2Q(JO ?.0.00 ! 20.00' 
; fi -1,00 2~00 2600 1 26.00" 
1-1.00 40.00 40.00 I 4000' 

1(!;1 ()0 1000 3o.oo 1 30.00' 
tlb.OO 4000 40.00 1 40.00" 
44.00 2200 2200 ! 22.00' 

P.9600 3300 22.00 I 24 75 
4qr. 00 -10.00 ~2.00 ! 32.68 
201 on 42.00 <12.oo I ~ 2.00' 

12b t'tl -17 00 <~7.oo I 47.00" 
SOt~ 5100 53.00 I 53.00" 
~~ 70 1115.48 195.481 195.48 " 

129..00 !>6 00 5600 56.00' 
20.00 17000 170.00 I 170.00' 
f•!\ C(l 78.00 7!!.00 78.00' 
2~(i0 97.50 9/.50 1 97.50" 
19.tXl l:<G 00 136.00 136.00 ' 

123.00 1:!11 ()() 136.00 136.00 ' 
103.00 l SC 50 1.';6.50 156.50" 

1940.00 113.00 113.00 -- . 11 ~ .. QQ.:. 
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61~ Lockwood, Andrews & Newnam, Inc. 

.. 

Item 
No. Item Description Unit 

·-
Ei06M 1350 mm P.P.M.C.C. St Pire Clv:. M 
606M 450 mm Polyethylene Pipe Clvl. M 
60GM 600 mm Polyethylene Pipe Clvt. I·Jl 
GOGM 1050 rnm Polye:hylene Pipe Clvt. M 
606M 900 rrirn x 575 lflrll f1C Arch Pipe M 
606 /,4" x 27" RC Arch Pipe LF 
606 59'' )( 3G" RC Arc~. Pipe LF 
606 1)5'' X 40" RC Arch Pipe L~ 
60GM 1440x970 AI. C.C.S. Arc:l1 Pipe M 
GOGM 1!!00x 1200 AI. C.C.S. Arch PJpe M 
606 12 ' Side· Drain LF 
606M 300 illll i Side Dri.iin M 
606 18' Side Drain LF 
606M 450 mrn Side Crain M 
60(; 2~" Side Dratn Lf-
f:06M 800 mm Side Dra:n M 
606 30" Side Drai:r LF 
€06M 750 mrn Side Drai:r M 
606M 900 rnm Side Dra,n M 
606M 1 050 mr,; Side brain M 
606t·J1 1200 rmn Side Drai :r M 
606 54" Sicc Dra in LF 
605 7?" Si(je Drain l.F 
GOG 21 " x 15 ' Sk!e lJ: ?.il1 t.r 
606 28" x 20· Side Drain LF 
606 42" )( 29 Side o ~~dn ILF 
605M 1440 rnn1 x 970 ll)i ll Side Omi1·. IM 60{)M 18DG mm x 1 ?08 nv n S1dc Dra:n M 
G06 1a•• Snfety E.S. C.D.-1 ft\GH 
606 2·1 " sarety c.s. C.D.-1 EACH 
606 30" St:fcly E.S. C.D.-1 CACH 
606 42 x 29 Safety E.S. C.D. -1 EACH 
505 18" FES RC p ,;Jc Civt. EACH 
60Bt·A 4GO m rn FF.S :=!C Pipe Clvt. I FI\CH 
605 I ll" H:OS CS Pipe Clvt. ~t,CH 

606 24 u FES RC P:~e Cl\rt. f!::t,CH 
606t·.·1 600 mm FES RC P1pe Clvt. tACH 
606 24" res cs Pipe 0,1. EACH 
606t·l1 600 :rom FES CS Pipe Clvt. [ACH 
505 30" FES RC r:;.;e Clvt. j ~ACH 
506;\ ;1 ?GO •11m FES nC Pipe Clvt. leACH 
GOG 30" I' L:S CS Pip<: C lvL EACil 
605!A ! 750 IT! Ill FES CS Pipe G;vt. EACH 
50£ 136" FJ:.:;> RC Pt)C C vt. EACH 

Appendix P: Unit Costs 

Contract Prices 

Quantity High Low --
220.00 221.00 221 .00 
728.00 45.50 4~.50 

408.00 96.70 96.70 
HiO.OO 202.00 202.00 
107.00 ?4S.OO 22i.OO 
204.00 100.00 100.00 
251.00 109.80 109.80 
110.00 164.50 164.50 
74.00 20U.OO :?08.00 
69.00 34!>.00 34G.OO 

375.00 19.4!> I I 9.45 
164.00 40.00 40.00 

4.?.04.00 25.00 I H.OO 
l\50.50 185.00 42.00 

2232.00 25.50 16.75 
196.50 230.00 5200 
776.00 35.25 25.00 
13350 10500 60.00 

9.00 163.00 163.00 
11 .90 440.00 44000 

9.50 450.00 450.00 
200.00 55.00 55.00 
176.00 100.00 100.00 
220.00 16.20 16.20 
192.00 29.00 2900 
28.00 30.00 :~o.oo 

9000 186.00 186.00 
I :-\G.OO 1 :-114.00 31-'..00 

I 00.00 520.0() 520.00 
1.00 ~~0.00 550.00 
2.00 850.00 850.00 
3.00 2000.00 2000.00 

3 1.00 880.00 ~00.00 

1\.00 860.00 8130.00 
1.00 450.0() 450.00 

54.00 11 ()()_()() 459.00 
25.00 1 :JOO.OO 500.00 
21.00 228.00 ??8.00 

4.00 I 2!>0.00 250.00 
9.00 880.00 ~5(i.OO 

1 I .OG i I GOO.OO /10.00 
1\).00 i 500.00 3?8.00 
2.00! 285.00 2R500 

...... 9 .0_Qj __ 1550.00 1200.00 

- .. . .. .. ... 

Weighted Item 
Average No. Item Description Unit 

??.1.00' GOGM 900 mm FES RC Pipe C;vt. EACH 
45.50' !)Of) 3G" f- FS CS Pipe Clvt. EACH 
9!).70' fi06 42" FF.S RC Pipe Clvl. EACH 

202.00' f.O(iM I 050 mn1 FF.S RC Pipe Clvl. EACH 
2:JS.07 fj()(·j 42" 1-~os cs Pire Clvt. EACH 
1 00.00' fi06M 1050 mm H::S CS PipP- C lvt. FilCH 
109.80' 606 48" FES RC Pipe Clvt. t:ACII 
1HSO' 606M 1200 mm ITS RC P1pe Cl\1. EACH 
208.00' 606 48" FES CS Pipe Clvt. EACH 
345.00' 606M 1200 n;m FES CS Pipe Clvt. EACH 

I 9.4[>' 60G 54" FES RC Pipe Clvl. EACH 
40.00' fiOf:M I 350 ;nm FF.S RC Pipe Clvt. EACH 
17.91 606 54" H:S CS Pipe Clvt. FAGH 
60.94 606M 1350 mm FES CS Pipe Clvt. tACH 
21.42 605 60" res RC Pipe ctvt. EACI I 
89.76 60£ 66" FES CS P1;.>c CI'JL EACH 
25.93 GO£ 7'2" FES RC Pipe Clvt. EACH 
8 1 . 7~ 605M 900x575 FES RC Aroll Pipe Clvt. FilCH 

163.00'1 606 44x27 FES RC Arc:h Pir>€ Cl\1. I::ACH 
.o\40.00' 606M 14~0x970 r:cs cs Arch Pipe CM. CACH 
450.00" GOG 65x40 FES RC ArCii Pipe CM. EACH 

55.00' 6061·Jl 1800xl 200 FES CS 1\iCil Pipe FAGH 
100.00' 606M 1!lOOx12DO Safety c.S. S.D.-1 I::ACH 

16.20' 606 Selected Pipe 13eddmg CUYD 
29.00' GOGM Selected PitJC Bcd<.li11g CUM 
3000' GOG Selected Pipe Backfill CUYD 

1 tlll.OO' f)()6M SeiP.r.tP.n P1;;e HRcktill CLJ M 
314.00' l:i07 E.P. !3ox Cl~. (:l' x 3') I::ACH 
!>20.00' 607 E.P. Oox Clvt. (4' x 4') EACH 
550.00' 607 E.P. Box Clvt (5' x 2') EACH 
sso.oo· ()07 F.P. Box CIVl. (5' x 5') EI\CH 

?000.00' (]07 r.P. flox Clvt. (05' x 2' ) FilCH 
75!l.Of: (·)()7 I::.P. l:lox Clvt. (G' x 3') 1-:IICH 
!360.00' 607 E.P. Gox Clvl. (6' x 4') I::ACH 
450.00' 607 C.P. Oox Clvl. (6' x 6') CACH 
707.00 607 E.P. Sox ClvL (06' x 4') CACH 
810.80 607 PrC<.;ust n.C. Box Clvt. LF 
22a.oo· G09 Drop Inlets (Type C) EACH 
?50.00' 609 Drop In leis (Type E) F/1CH 
780.2? 609 LJmp 1 n le1s ( I ype N 1) f-IlCH 

1115.45 608 Drop ll;le1s (I ypP. MO) I::ACH 
349.50 609 Drop lr.lcts (Type I'M) EACH 
285.00' 609 Drop Inlets (T'iPC TM) EACH 

1372.22 609 Mnditvino [)ron ln!els l::fo.CH 

Quantity 

16.00 
7.00 
4.00 
2.00 
5.00 
GOO 

11.00 
a.ocf 
7.00 
6.00 
7.00 
2.00 
4.00 
8.00 
1.00 
2.00 
4.00 

10.00 
3.00 
~.00 

2.00 
f, 00 
1.00 

2:J3tl.OU 
2318.00 
289400 
310/l .OO 

1.00 
3.00 
2.00 
1.00 
1.00 
2.00 
1.00 
1.00 
1.00 

60.00 
11.00 
4 00 

15.00 
1 19.00 
21!.00 

?. 00 
:l.OO 

US 412 Planning Study 
Noriork Lake to Missouri State Line 

·-
Contract Prices 

Weighted 
High Low Average 

1800.00 400.00 1275.00 
~20.00 420.00 420.00' 

1600.00 1500.00 1550.00 
2880.00 281!0.00 2880.00' 

600.00 600.00 600.00' 
2000.00 700.00 1 I 33.33 
19?0.00 1375.00 1804.55 
3ii0000 1625.00 2250.00 
19::l0.00 720.00 15!l4.29 

75:l.2fi 753.26 7~3.26' 
2650.00 2000.00 2144.29 
2000.00 2000.00 2000.00' 

800.00 800.00 800.00' 
900.00 900.00 900.00' 

3300.00 3300.00 3300.00' 
2000.00 2000.00 ?.000.00' 
3!.00.00 3050.00 3225.00 
2475.00 750.00 i 71.l5.00 
1f>00.00 1500.00 1500.00' 
1120.00 I I 20.00 1 I 20.00' 
2500.00 2~00.00 2suo.oo· 
1550.00 1550.00 1 !:>5U.OU' 
4200.00 4?.00.00 4200.00' 

:ln.OO 5.00 15.84 
10.00 1.00 19.92 
25.00 ~.00 1 !:>.98 
44.00 1.00 15.84 

5500.00 5!i00 00 55oo.oo· 
5500.00 5500.00 5500.00' 
5000.00 !:>000.00 ~ooo.oo· 
5100.00 5100.00 5 100.00' 
4600.00 4600.00 4600.00' 
550000 5500.00 5500.0W 
6500.00 (;500.00 ()500.00' 
b200.00 5200.00 5200.00' 

I 0:.00.00 1 05 00. ()() 10500.00' 
5!:>0.00 sso.ou !'>~0.00" 

3300.00 26!>0.00 3063.6~ 
49GS.27 2400.00 4027,64 
2100.00 2100.00 2100.00" 
2000.00 1675 00 1778.35 
2600.00 2•\00.00 2500.00 
2600.00 2600.00 2soo oo· 
5000.00 1 ~~,9.00 37GO.OQ_ 
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E1il Loc!ovood. Andr~ws & Newr)Elrtl, Inc. 

. .. 

I Item 

~---~-- Item Oescrlptroo -------
€09 
609 
609 
609:vl 
<)09 

609'-'1 
609 
eo-J 

!EOO 
' 1609 
! 611 
' 611 
lctt M 
6~ 1M 

6 15 M 
615 
617 
61 7M 
617 
617 
517 
61l 
~17 

6>7 
6:7 
€~l 

618 

1

619 

6~~M 
~G • _, 
5 1 3M 
'.>HI 
6 19 \1 
619 
619\1 

<G19 'VI 
I 61'3 
; 619\1 
61\'J 

. 51 ~\1 
619 

I' 611:>.c~ I Type E) Jui'~Uu 

JUIX:IIO 
O<op 111 
11'0P l:l 
IJ't\l' 1'1 
0 '0[' 11 

Ya'll D 
Energy 
Et1C=?.f 
E•1Ct\)\' 
Unrtero 
~ " 1-'ipa 
HlOmm 
100mm 
U' l•.k'rt: 
o;:,vm: R 
t:vnu H 
Pvm: R 

n Bo"c~ (Ty;;c STI 
:e1 Extc·1~•ans (·1'1 
'e: FXt<!llS•OI'S {1200 rntn) 
:e~ Extf!;lston~ (8') 
e· l:X1e!'ll\•On~ (?400 tnml 

ru'n 
OI!>SiJ::al ' r (Si:t& AJ 
Olosipator (Sl:t& 0) 
DioSI~Uior tSI:te C) 
'llh' Ol.l·u11"ru1cctors 
LJIOrldld'3111$ 
P·tle Unn~rdra,,s 
P pe Uo1derr1ra,M 

· ruin Oul-el Prolar..lor 
ep•W OiCIVI. (Concrete) 
apRir O!C:vt. (COi1t~retc~) 
epai•O!CM. (Mphali) 

ail (Type A) 
i!ll (Type A) I 

G~mru r 
. G\1~ rdr 

<lll !Tyuc C) I G•Jarcr 
Terrn. /\ 'lCllOr Po~!:; 1 ry~c 1) 

• iJ1.cge 
Guarc 
Gu,orl.l 

1 Guard 

t:nn Terminal-A 
RSJ Term n~l ( ryre ?1 
R.u Mcd.IType UGH-1\ 
R~: Mcd, (Type BGR-3} 
Ha1 Mr,d (Type BGf1·4) 
Ra1 Mort (Type BOR·6i 
Cable 
''lCC (Type Ai 
"'Cc (Tys;o A) 
·1cc (Type CJ 

• "'lr.<! t Type C1 

Guaro 
Guard 
Gumd 
W:rc Ft 
W -•e Fe 

w "" l'<l' 
IN re Fe 

nee {1V<:" 0; 
nee <Tvr" Ol 

'<ICIJ (T~·pe 0·1) 
'/1(;\) (Typt> 0· 1) 
·nee <Type 0-2) 
.nCA (T\'11~ A Sp~'Ch.ll) 
m S·,.,.l On o Link Fence 
el Gatl!l\ 
m Sleel Calal'l 
Ll Ga tes 

\•: re Fe.: 
\'.' rc Fe 

W '"Fe 
w •c Ft 
W•eFo; 
·vv 'P Fe 
1201.~ r-1 

12' Sle 
S6S{; rn 
16' S:r: 

1r.1 S:•~ul Gules 

Appendix D: Unl l Costs 

-

. .. 

Unit 

EACH 
EACH 
EACH 
EACH 
EACH 
FACK 
I::ACII 
EACH 
EACH 
EACH 
EACH I 
I.F I 
M i 
M 
EACH 
CUYD 
CUM 
TON 
LF 
M 
Lr 
EACH 
EACH 
EACH 
CACH 
EACH 
EACH 
FilCH 
Lf-
LF 
M 
LF 
M 
I.F 
M 
LF 
M 
M 
LF 
t .. ·~ 
t:ACH 
EACH 
C.ACII 
EACH 

-
Contr~ct Prices 

r- Weighted 
Quantity High Low A verage 

4.00 2650 00 22(.0 1)0 2$7.!;0 
2.00 2075.00 171Hl 00 IAA7,50 

20.00 430.00 4;JO.ll0 4-.1U oo· 
15.00 750.00 750.00 750.00' 
39.00 1\75.00 i'SO.OO 792.11! 
22.00 950.00 950.00 !150.00' 
21.00 1050.00 1000.00 1014.29 

2.00 9500.00 9WO.OO osoo oo· 
8.00 '17000.00 17000.00 17000.00' 
1.00 19000.00 19000.00 19000.00' 

239.00 500.00 125.00 ?f.>O, 17 
231:10.00 13.0C O.ot fl.20 

8350.00 1 f>.40 8.00 1:3.55 
1080.00 20.00 20.00 20.00' 

72.00 22~.00 ??('>.00 225.00' 
201.48 225.0C 120.00 170.89 
110.R5 400.00 11!4.00 294.33 
302.00 SG . .?O 56.20 56.20' 

15720.00 :!0.00 I 12.75 1·1.1 ~ 
1010.30 i'~.UO &0.00 62.01 
225.00 20.00 ?0.00 20.00' 

46.00 600.00 340.00 4-&6.30 
6.00 4396.78 ~;!96.78 4390.76 ' 

11:!.00 :1800.00 2!)::,0.00 30110.5:~ 

12 .00 1800.00 4600.00 4600.00' 
1.00 4800 00 48Cl-;l.OO 4600.00 ' 
5.00 4800.00 4U(){l00 41\00,00' 
4.00 3000.00 30UU.OO i 30i'Xl no· 

2600.00 5.?5 ~.2:) 525' 
1230:.3.00 2.50 2-50 250 

1265.00 !).UO 9.00 9.oo· 
3-!260.00 3.50 2.00 2.73 
2998.00 10.50 7A:i A :\5 

3.!\702.00 4.00 1.85 224 
1 6~5.00 11.70 6 -16 '(50 

70.5'1.00 2Jl5 2.10 2At 
1'18!>.00 9.02 1,74 7.~ 
367.00 12.00 93& 10.80 

4070.00 2.50 :u;o ?SO' 
154.00 ?.2.66 :?:< ar. 22.Rr,· 
44.00 2:10.00 1'15.vo 2()1) 112 

8.00 250.00 1'/o.OO 22b.25 
21.00 30().0() 225 00 212.2& 

'- .00 2~o.UU ?O(l,OO 222.50 

-

Item 
No. Item Description Unit 

6 19 20' Steel G<:1es EACH 
6 19M 4900 mm Steel Gates t;ACII 
619 16' AIUIOIOum Gales CACH 
620 Ume TON 
6~0M t.ime MTON 
G;!O ~.C.n!) ACnt; 
<120M Seed.r.g HA 
620 Seed ng {Specia l) fiCRE 
1.';20 Mulc'l Cover 1\GRF 
620M Mulcn Cover HA 
620 Water MGAL 
o:<OM Water KL 
621 ., ernpnra I)' Seed1ng ACJ\E 
B21 M Temporary Seerl111(J HA 
621 Galed Straw Dilcl; Clifcks B.\1 F 
621 Sii1 Fence LF 
G?IM Silt fence M 
()2 1 Sand B~g Di:ch Checks BAG 
62 1 Sacked Sand-Cement Di;cll CI1Cck CUYO 
621 Diversion Di:ch L.f-
62 1M Diversion Ditch M 
62 1 Drop I nlcl Sill Fence LF 
6?. 1 M Drop Inlet Silt Fence M 
fi21 Secj .:11~nt Rasu1 CUYD 
621M SeCnien t l!asin c:u rv~ 
621 nock Fi~er for Sed. E!2Si1 lON 
62 1 OI.Jiitcrmion cl Sed. Casm CUYD 
()?. I M OIJiiteralion c! Sed. Basin CU M 
621 Sedirr.-enl ReOl0\'<11 <J•id OiSPOSOI CUYD 
621M Sed•menl Remcval anrl Dil'J)(lsal CIJ M 
621 Pipe for Slope Dra•ns LF 
62fM Pipe for Slope Dra1ns M 
621 Rock Dl:ch Ch€C'-~ CUYO 
621M R<.<-k DitCh Chcc~ CUM 
621 Rock Oi~ch crec'<s TON 
621 Rock Di:cl'• L 1ne• TON 
622 Sod Mt:lch CUYO 
622 Ovorseeding Sro M ulcil A CHI: 
&23 SCCOIYJ Seeo,ng Apt:fcat on ACRE 
6?.31-.1 St:eonfJ Sccc'·"y Appiicat'<.'n HA 
G?3 2nrl See<:Mg Appl (SP) .A.CilC 
024 Solid Sorl(Ji ·1g SQYD 
624M Sohd S::>-:Jci ~g SO M 
625M GcoiGxllle Fabnc (I vn!' 1 J HO M 

US 412 Planning Study 
No rto rk Lake to Missouri State Line 

--
Contract Prices 

• Weighted 
Quanti ty High L OVI Average 

LnO 4~500 42!:>.00 4~5.00' 

3.00 300.00 300.00 300.00' 
500 225.00 225.00 225.00' 

1012.36 220.00 18.00 24.98 
330.69 110.00 20.00 43.56 
/, 78.!:>1 10000.00 ~85.00 525.21 
73.24 3500.00 900.00 1444:!::1 
17.77 1300.00 1::100.00 1300 oo-

9V3.G9 10000.00 525.00 646.31 
139 3fi .:ooo.oo 1!00.00 1718.43 

116692.76 s.or. 0.01 0.24 
1 b581 2.~ 0 0 .40 0.01 0.03 

455.\'J!) 1!:>00.00 ?.?G 00 308.10 
66.64 3500.00 4:1:1.0(} 821.46 

3660.00 25.00 4.50 G.53 
128574.00 5.00 2.00 2.35 

19105.00 12.00 7.36 840 
7240.00 11.00 2 75 G.OG 

8.60 650.00 650.00 650.00' 
46107.00 3.40 1.00 1 2-1 

2279.00 9 .84 1.00 6.47 
1:172.00 a oo 4.75 6.36 
1\!10.00 :31! 00 18.50 18.58 

33646.00 10.00 2.fiS ?..1\3 
GOO.OO 4,55 '-So t. 55' 
125.00 30,00 18.00 19.15 

338-16.00 1000 ?..flO ?.97 
600.00 4 55 4.5S 4 .55' 

7858.20 2000 3.00 !l.Of 
~22fi .OO 20.00 6.00 10.17 
57117.00 23.00 5.00 9 97 

199.00 62();; 53.00 5496 
1275 00 2500 18.00 19.16 

130.00 52.00 35.00 -14.15 
1.40 .::o.oo 46.00 46.00' 

7l'j00 30.00 30.00 30.00' 
471\7 on 16.70 16.70 16.70' 

!W4 :154 {)() 354.00 3:)4.00' 
4!>!>.03 5{)()(). ()() 170.00 197.78 

72<11 22{)().00 500.00 720.8!1 
17.70 1300.00 1 :mo.oo 1300.00' 

1CG76.!i0 17.50 2.95 4.80 
1 ()989.60 25.00 ~.UO 7.96 

4R5o on 4.00 4,00 .:.oo· -
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61~ Lockwood. Andrews ll Newnam, Inc. 

.. -- - -·-
Item 
N o. llem Descr ip tion 

b2'- GuolcXl lu Fa~n~ (T}'PC 5) 
62.:> GCOI<.XI•IC F.11:n~ (Type 6) 
62' ., Ero~ion Co•ll•:.. Muttiny-3 
626M Erosion Contr::. M.:ltlmg-3 
628 TOf)S()il Fu:nl• t1ed ;,•uJ r>t;,o;erl 
6.'30 HOr.k ~ullrM!l 
6.11 Cone Oarr VIall (Me c. 1 ype Sp ) 
6.11 Cone. Oar- Wall (Parapet·TY A) 
0.31 Cone. l3ui'1 Wall (Med. T ype A) 
6~1 Cr;nc. B<.~rr. 'Nt~ ll (Med. Type 0) 
631 COlli: Bior·. Wall (M()\1. Typ1: D) 
631 Rer1'r06. FxiS1. CC:rrC. Mod. BMtiCr 
13.'32 CnncrP.te l.r;l.<t o•r. 
6:12M Concrete I sill rc 
t;:;3 Ccncrr:te Walks 
633M CcrlCrCHO Wulk~ 

634 M PM11 C~ ol; 
G34 CC Ct~rb & G\. tt.;;r-1\ (1'1';.") 
634M CC Curt:~ G~ ttAo·A (450 mm) 
63/, CC Curb & Guller·A (5') 
635 Rowy. CorstnJCIIOn Control 
6:1£ Br,cr,e Ccns:ructlot, Con trol 
637 Mailboxes 
631 Muolbox Supports (&Ingle ) 
637 M:JIIIJI)X Slll,i!'J' IS (Dout.JI~o:) 
70 1 1 Acll.<llf'lcl C</n:·ollcr (2 f't i<JSC) 
70 1 ActL:a·ed CCtl·:oJIF:r 13 f'h:.se) 
'lOt J>.ct~a:ed Ccn·roilflr l'i P~ase) 
701 AGh .. a:ed Cc:woiler (!! Phafie) 
704 Verr r.: <J Oclcclor 
704 M OtrOI' 0ClCCicr 
7!l<l Lnnp 'l'lirrn!) 
704M Lc.op Wuonq 
704 -*•W•re 
70.11.1 _cs;rWIIt> 
70tl Mugro:rc Lo<:p Oe1 11 Y2) 

70.1 I·Atlgr<J!i•; L<;cp Del. 1 tx2) 
705 I OOP Wonll'J II Ot.'CI 
7().1 I ra"or. Soqnal Hca'.J t3SEC/1WAY; 
](f: Tra" Jc SlrjMI H~afJ (4SECi1WAYI 
7•J3 Tra"lc Sogr,~l Head (5SF.CI1WAY) 
lOt Louvers 
707 Pcdes!rlan S·:;n~l He:;r1 

]0~-- - Tr;:r'tio; So•Jrolll CablE 13C114> 

Appendix D: Unit Costs 

. - -
Contract Prices 

. --
Unit Ou anlily High L ow 

SOYD 512.011 4 .00 3.00 
SQYD 19€54.00 l.!l5 1 .10 
SQYO 105'30.00 7 .00 2.65 
SQ M 1002.00 9.00 7 .20 
CIJYU 160143.00 11.3B 2.30 
CUYO Yi2H.OO 2.5.00 :>r. 00 
Lr 8237.00 4!l.l2 49.72 
Lr 2E-89.00 36.45 36.4!; 
Lf 6366.00 88.00 8!!.00 
LF 984.00 120.00 120.00 
LF LOJ .OO 85 00 i 8~ .00 
I F 35 .00 49.72 49 72 
SQ'{O :3233.00 5000 20.00 
SQ M &6.00 40 .00 :13.130 
SOYD I 9681 .00 50 .00 1 R.f,/j 
SOM 252.00 3[o.OO 3S.OO 
LF l-1 .00 l 20.00 20.00 
LF 31434.00 35.00 8.50 
M 3259 .00 29.50 ?.9.50 
L r 270.00 4tl.t>O Lt ,!)Q 

L.S. 30.00 ?.00000.00 1000.00 
L S. 16.00 8000.00 2500.00 
!:,ACH 323.00 150.00 28.00 
EACH 263.00 100 00 50 .00 
EACH 30.00 112 00 60.0U 
EliCH 2 .00 77.30.00 5928.0{) 
FACH 1.00 704000 7040.00 
C,ACH 1.00 0405.()() ()465.00 
EACII 4.00 800000 7100.00 
EACH 59.00 230.00 135.00 
EACH 7.00 880.00 175.00 
LF 7790.00 4.50 2AO 
M 725.00 l OGO 10.60 
Lr 7410.00 1 25 0.65 
M 420.00 2<YJ ?00 
EACH 4.00 900 00 gqo.oo 
CACH 9.00 350000 J070.00 
LF 790.00 3.05 :J.cn 
EACH 44 .00 4W OO 3~0.00 
FM.:H 2.(){) 47500 ~75.00 
f:I\CH 12.0U 7 10 .00 575.00 
C,ACH 6.00 22500 225.00 
EACI I 28.00 bOO.OO 405.00 
Lr 430.00 1.30 0 !j(; 

Weigh led 
Average 

3.11;; 
1.26 
3.92 
7.33 
3.34 

25.00' 
49.72" 
3G 4~' 
118.00' 

120.00" 
85.00' 
119 72' 
22A 2 
37,08 
2?.51 
:~5 oo· 
20 .00' 

(,j,Q4 

29 .. 50" 
44.50" 

357:37.:i3 
10647.50 

37.37 
7!.i.07 

1 01 .~3 

bl.l29.00 
tQtlo.oo· 
6465.00' 
76!.i7.SO 

I 74.() 
820._ 

2 72 
IO.tiO' 
0 .76 
2 .00" 

990.00" 
3 165.513 

305 ' 
3n9.41 
I, 7~.00' 
61.9 83 
225.00" 
422.50 

096 

Item 
No. 

70UM 
/08 
108M 
/08 
708M 
708 
708M 
708 
708M 
708 
709 
709 
710 
710M 
710 
710M 
7 10 
71 OM 
71 1 
711 
713 
714 
714 
714 
7 14 
714 
II'\ 
714 
714 
714M 
714M 
714M 
1111 
715 
715 
715 
716 
7111M 
711:! 
7181'1'1 
/113 
71 BIJI 
7 i 8 
.,l16 

Item Description Unit 

Tr.affic Signal Cil~e (3Ct14) M 
Trame Signal Cab:e (SC/14) Lf-
Traffic Signal Cable (5C/1 <l) M 
T ramc Signal Cab'e (7C/14) LF 
Tralfic Signal Cable (7C/14j M 
T raffle Signal Cable (12Cf1 4) LF 
Tr<>llic Siynal c.,bk! (12C/14) M 
T rallic Signal Ca!>lc (20Ci 1 4) LF 
T rall:c Signal Cal>lc (20Ci 14) M 
Elect ConrJ. lor Lu•llHl<IIJCS LF 
Gaiv. Steel Ccnduit ( I "J LF 
Galv. Steel Conduit (2') Lf· 
PVC Condu11 (1 ") LF 
PVC Condui: (27 mm1 M 
PVC Conduil (2") LF 
PVC Condui1 (53 rnm) M 
PVC Condu11 (:'!") Ll· 
PVC Conduit {78 mm) M 
Concrete Pull Box (Type 1) t::ACII 
Concrete Pull Box (Typo 2; EACH 
Sp2n Wi re Asser.1bly F.I\CH 
T.S.M. Arm & Pole wiFn(J {24') E::ACH 
T .S.M. Arm&. Pole w!Fnd {28') EACII 
T .S.M. Arm & Pole w/rnd (32') CACH 
T.S.M Arm & Pole w/Fnc (361 EACH 
T.S.M Arm & Pole w/Fno (38') FI\CH 
T.S.M Arm & Pole w/ f:'nd (40') E::ACH 
T.S.M. Arm & Pole w!Fnd {42') EACII 
T.S.M. Arn & Pole wirnd 14'1'1 CACH 
1 S.M. Arm & Pole w!Fnu (9.5m) EACH 
T.S.M Arm & Pole w!Fnd (1 Orn) F.I\CH 
T.S.M. Arm & Pole w:Fnd (11 :im) I:ACH 
Lumora ore Af..<;<;mbly EACH 
Tra'fic Sig. Ped. Pole w /Fnd EACII 
MO'J. ol Tr<rlfoc Sogral Cquop. EACH 
Renwl Trame Sog. Equopwcnt L.S. 
T rea;ed Woou Pole (Ciuss 3. 35) EACH 
Hell Pilint Pvllll lArk WH· 1 00 M 
Reil. Paonii-'Vml Mrk WH (10") II-
Rell Pa1nt Pvm1 !·Ark. WH-300 M 
Rell . Pa1n1 Pvm1. Mrk. WH (4) LF 
nofl. Paont Pvmt Mrk. YL-1 00 M 
ncf•. Paint Pvmt fvl rk. - A·row CACH 
Rell. P~inl Pvont. Mrk • llll .EMB. EACH 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

. -
Contract Pr ices 

-- Weighted 
Quantity Hig h Low A verage 

11!.i 00 2 .00 2 .00 2.00' 
5015.00 1.45 0.65 0.88 

120.00 250 2 .50 2.50' 
1 123.00 1.50 0.71 1.06 

:l:l.OO 2.65 2.85 2.85' 
855.00 2 10 1.11 1.88 

'10.00 450 t\.50 4.50" 
1835.00 2.25 2 .17 2.20 

68 00 620 6.20 b.20" 
265.00 2.05 2.05 2.05" 

55.00 12 .!:>0 12.50 12.50' 
?:i.OO 14.70 14.70 14.70" 

1525.0[1 710 -100 5.97 
140 00 2150 21.50 21.5o· 
055.00 12 12 1 1.0 0 12.05 

70.00 '13 .00 43.00 43.oo · 
I 123.00 19 ,50 15.00 16.74 

.'JO.OO w.oo 60.00 60 .00' 
24.00 217 00 1GG.OO 20U.92 
28.00 260.00 21 0 .00 ?.35.~9 

1.00 1050.00 1050.00 1050.00' 
2.00 3485.00 3'185.00 3485.00' 
1.00 3750 00 37GO.OO 3750.00' 
2.00 4075.00 3950.00 4012.50 
1.00 48!:>0 ou 4!350.00 4850.00" 
2.00 5700 00 5700.00 5100.00" 
4.00 5035.00 4750.00 4942.50 
2.00 5525 0() 4900.00 5?.1?.50 
1.00 551500 5ii15.00 5515.oo· 
1,00 460000 4600.00 1\600.00' 
2.00 4700.00 4700.00 ~700.00' 

1.00 5?00.00 5200.00 5200.00' 
2.00 325.00 32500 3?5.00" 
1.00 840.00 1140.~1 840.00" 
1.00 750.00 750.00 7~0.00' 
300 207~ 00 2..">0.00 1378.:!3 

69G445.00 0.80 O.O!l 0.12 
1377G.OO 3.00 0.3!:> 0.51 

4'10.00 1.12 1.12 1.12' 
45 ()[) 11.00 8.80 9.78 

1 ~ 1 511.1.00 0.9!) 0.08 0 .'1 4 
1 'flf>O~ .OD 3.90 0 .!>1 0 .59 

7 00 11 6.00 1 Hl.OO t w .oo· 
8 .00 275.00 :!40.00 251.25 
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b1~ Loc!..wovd. Andrews 8. Newnam. Inc. 

Item 
No. Item Description Unit 

719 , rermn J.>vr.-1 M •. ·k While (4") LF 
J71911. ;r·ermo .,_.rr. M;;rk Whlle-1 00 /..·1 

!719 To:ermc Pvrrt l.la•k V'Jt~r~> (8") tf' 
I 71!:M T-:tomo Pvrr· Mark Whne-200 M 
719 T rc"''" Pllrrl '..lar. Wnne (1::0') _F 
719 T••c•rr.> Pvn·t •.t~r~. Wrne (l4 ) Lr 
71"M Tne·r'lro Pl/rrt l.larl\. Wl•i1<.'-600 M 
719 rl "~'""-"' Pvrrl MMI\. Yclluw (4 ) LF 
119M ! The'M'> !>vrrt M~ll• . YciiOw-100 M 
71!1 j The'I'IIO Pvml MHri< YellOW ( 12') LF 
719 

1 
TherMo Pvm1 Mark YoiiOW t24') LF 

719 Thc•r·~<.- f'vm1 r,l ari-•n{J (Word~l !:ACH 
71~ 1 i l te11•1<.. Pvr111. Mark1r.g (Arrows) EACH 
719 1 Theo•to. Pvrr1 t·tl(itk (11R t;MI3.) CACH 
71!1 1 DtJri!O e F'v1111 MrK WH·12" LF 
720 Perm. Pvmn: . Mr kG Tnpe (WH, 4 , T3) LF 
720 Pl'llll Pvmn:. Mrkg Tape (YL , 4, T3) LF 
721 Flalsr,od Puvcmonl Morkors·1 EACH 
721 FIAI~ect f'LlVCitlUIII Mitrk\lr~-2 EACH 
7'2.2 Plow,;hiA P:wernMt M:llkOr·1 EACH 
7:/2 Plc>wahln P:lvOt110rt Murkcr·2 EACH 
i'21, Moo Sr!Jn Sltur:t ( ) EACH 
725 G. Srgn-Roadsroe Mount (Dmntbll SOFT 
725 G. Sovn·nr.wdsrce tvbun· (Demo!lnt) S()l-· 1 
726 ~t.ln:t-lt<l Sr•Jrt SOrT 
i'26 Srgn ano P.!>' rrt y A~nruvul EACH 
727 E>~: No P~<nPI (I ~pet,) SOFT 
721 E~rt N o. Fanql ClVf!E' 1:!) SOFT 
727 EAot ~"-' · PdnPI ( 'yp!' C) SOf-1 
7;!:;1 C·I.1'11CI PostS o·1 Su1=pon·A EACI! 
72;J C'lll'l'l••l Po-1 Sp• Su!'pon·O EACH 
72'1 C'la-'l'lf'll-'o~t S .,., S,ri)I)Ort·C EACH 
730 e•i!a<av.a)' S ,~'1 S1. 1'· (T)'JlC 1) LB 
73'.) 8•o:!a<a•·oi' S :;1 Sl.~f' tTVI'<: .?) LB 
730 e·col-..II'•"Y s ;1 s~.port (ly 1>·1) I R 
730 P•c:a<.l•·<l)' Sr<;·r SLC'pon (Ty Ci-21 LH 
801 Unc ~~- E.c.w lu• S·•s·I3A CUYO 
801W Lnc r.. .. E ' .:lv f.:· S·r:;.()R CUM 
801 Comrr1 •t1 E>cw. k r S:I~·BnJgo CUYO 
801 l.nc a<-!' l:•r" I?' l'>lr~·Adwv. CUYO 
8011/. l.nctas<. E• r.w tc11 htr~·Fir.·.vy. CUM 
802 CI.Jss S r...oncra:e R::>.~c:tw;,y cuvn 
6021.·: Cia~;. S Concre·e·R?Iid'.'.':'ly CU M 
!lO? Cl.,:!!!- S C•>t''-r':' 'J B•I<Joll CU YD 

Appendix 0: Unit Costs 

- -
Cofltract Prices 

- Worghtod 
Quantity H igh Low Average 

?70702.00 1.10 c ~,. 0.36 
?.79 17.00 2.85 I 0.'\ 1.27 
$36.00 229 U.92 1.46 

32.00 8.25 1!.:.!!> 8.25' 
275.00 3.30 1 40 ?.7& 

i379.00 7.78 2.1>0 7 4'1 
'1-1.00 50.00 13.75 ~1.22 

30620800 1.14 0.3~ 0 J!l 
24755.00 2.65 I 0~• U!<: 

70.00 2.67 ? &7 2.t>i' 
187.00 280 2BO 2.80' 

6 .00 ?.?0.00 140 tl() 1!11).00 
15.00 1 (17.00 ·;:..oo 1 1 1 40 

4.00 750.00 750 00 750 nn· 
230.00 1.90 U.>O 1.!10' 

1&794.00 2.2b ~.25 2.2::,' 
t r.794.oo 2.33 2.~3 2.33' 
2a68.0<> 11.00 6.00 G.Ei3 
~b7-4.00 1:1.20 6.00 7. 13 
1580.00 4 2 .00 29.71, :.1~ .77 
3448.00 42.00 20 7~ :J:l.O~ 

I 2.00 3~58 00 34!i8 00 J-I!IU.UlJ 
?.0?.08.80 18.20 18 20 18.20' 

i 29542.50 20.43 20 4~ 20.43' 

I Jaoa.n 2{1 00 1 1.00 I :1 7!1 
5.00 334 72 334 72 3-14 72' 

2598.00 ! 21 bl' 216& 21tlb' 
(953.00 ! 21.66 2t.GG 2Ui6' 
13400 21.66 21 r.r. 21.66' 
6900 10000 3ll 00 4!1 !10 
800 10000 60.00 H1 25 

56.00 b500 2:i.O'J J'\.P.J 
9400.00 21!5 2 6t> 2.06' 

?0000.00 2.60 2 6{. 2.66' 
101152.60 2.40 2~0 2.40' 
26!11820 ?30 ~ :'-J ?W 

6135.00 10000 i 51J ;:10.1'> 
2071.00 '!') 00 21 (.oO 21 ?~ 
1686.00 2000 1ZW 1:i.!l7 
5859.72 Sb ll<> 13.00 19 75 
2281.00 8!>.00 7.2& 1/.1!) 
79?8.[.1 soooc 2?0.00 254 /0 
49~5.57 609.50 225 ('1() 273.·1'! 
47B.31 ')0'> 00 :.!~U C)() ?1.A 73 

-
lt!'m 
No. Item Description Unll 

bO<:M Class S C{ll1Cretc·8n~ cu"' 
802 Class S (AE} Concrc:c·B11dge CUYO 
602M Class S {A~} Concre:e-S"dgc CUM 
602 S2al CGncrete-Bndge CUYO 
802 31 Pra:as~ Cone Cu•b IJOllS EACH 
M2 31 Precasl Cone. l:1'r-1 Un ' <: FACH 
802 3 ~ Procasl Parape: Rail Unr'~ FAGH 
80-1 Class 1 Protect. Surt. T rea· mer-I GAL 
A().'lM Class 1 P•otcct. Surt. T rea·menl L 
M4 Rern1. Stcci-Road·Nay (GR 60) LO 
oo-:M Heinl. Steei-RO<Hlway {GR 400) KG 
80·1 Reinf. Steel--l:ln{'!ge (GR EiO) LB 
801.M Reinf. Steel--£lridge (GR 400) KCl 
804 Epoxy Coat. Reinf. s,eei-GA GO 1.13 
!104M Epoxy Coat. lleinf. Steei·G R 400 KG 
805 Steel Pi lin9 (Hr 10x'-2) Lr 
80S Augered CasHn·PIJcc Piles LF 
805 Steel Shell Piling ( 18") LF 
605 Steel Shell P iling (24 ·) Lf-
R05 Concrete Piling (14" Scuare) LF 
80!1 Concrete Pilrng (H'>" ScJare) LF 
flO!\ Concrete Pihng (18" Scuare) LF 
805M Concrete Pihng (455 nun Squtllll) M 
80~ Coru:rete P•ling (16" Oc:agonal) LF 
805M Concmte Pile 1405 Qc:_,355 Sq) M 
!105 Concmtc Pihng ( 11> 0c:11 6 Sq) LF 
flO!'> 1 est Piles (14 S:jU<:Ut:>} Lr 
I! US Test P~es (16. Sooorcl LF 
80S Test Piles (18 Square) LF 
605M Test Piles (455 mm Sqwue) M 
ll()!) Test Pdcs (H> Octagona1) LF 
ll05M T€SI PIICS (405 Oc1f3!JS Sq.) M 
805 Test Piles t1S' Octil E" Sq J Lr 
tl05 P. e Enca"" .. men: LF 
805 Dyncmic Pile Lnad Te&t Ef;Ct-i 
806M Meta Br.dge Ra' '"f! ITY·GP) ',1 

&06 Pioo Rai::ng ll-
806 Handrc11: Ll 
IIOC Repair Exsl. Br. Parapsl Ra I CUrl 
1107 Str. St. Beam Spa.ns lfi.'.ZtO.GR~OI\1) LO 
ll07M S1r. St Aeam SoJns (t,.<.270.GR3o1SWl KG 
U07 S11. S!. Pt Grd. Spn {M270.Gn36) LB 
80/ Sir. S1. Pl. Grd Spn {M270·GR50) LS 
807 Str St. P l. G rd Srm JM270-C;t:lr.OW1 I. A 

US 412 Planning Study 
Nortorl< Lake to Missouri State Line 

-
Contract Prices 

Weighted 
OUOlntlty High Low Average 

2 1.;~ 50 !'>10.00 300.00 313.62 
~30110 .!10.00 270.00 <'95.69 
28/0 40 51!5.00 333.05 3"3.05 

57·1 00 100.00 100.00 100.00' 
12 00 213:1.00 2133.00 21:>3.00' 
3000 1819.00 1819.00 1819.00-
1200 2513.00 2&13.00 2513.00' 

~51 70 80.00 1'1.50 2<1.(3 
1115.00 15.00 6.90 825 

1044!1!19.00 1.00 0.42 0.50 
33-1539.00 1,?5 U.10 0.93 
8'-061 3.00 O.!lO 0.37 0.42 
3010•17.00 1.22 1.00 1.07 

1?07080 00 O.oU 0.50 O.S~ 
2R()O!;O 00 1 37 t.:n 1.37' 

97000 70.00 35.00 42.34 
13!).00 150.00 150.00 150.00' 

6313.00 45.00 45.00 45.00' 
4908.00 63.00 63.00 63.00' 

177RO.OO 26.50 26.50 2G.so· 
1225 00 27.25 27.25 27.?!:,' 
1539.00 33.GO 33.tl0 3".3.50' 
!J!J!l 50 195 00 116.0!) 129.37 
555.00 4500 45.00 45.00' 

21\77,:>0 13().00 90.00 9?.59 
11 3'>00 :lii.OO 36.00 :moo· 

19500 (',() 00 60.00 so oo· 
6000 10000 100.00 100.00' 
00.00 100.00 100.00 100.00' 
7J 0.') 32806 lOO.OO 300.35 
8500 8500 85.09 1:15.00' 

153 co :128 08 124.00 229.52 
'J!> 00 HlOOO 100.00 100.00' 

.:so 00 '·000 40.00 40 no· 
8.00 250000 1750.00 2218.75 

2 1.30 7000 70.00 70.00' 
20000 2900 2lJ.UU 2900. 

1!!14 00 ~.00 bO.OU ~00" 
;-() ()IJ 19R ;><; 198.25 138.25' 

I !193390 00 110 0.77 0.83 
2'>·195 00 2 (;5 2.65 2.65' 

'350670 00 1 00 1.00 1.00' 
%0580.00 t.OU 1.00 1 oo· 
11!7~110 no_ 0.77 077 077' 
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E1a LocAwood. Andrews & Newnam, Inc. 

Item 
No . llcm Dcsc riptoon Unit 

607M Sir Sl. Pl. Grd Spn (M270·GR345W) KG 
H07 We :ec Steel Truss Spans LS. 
1!01 Patr.ltrg Str Jctl .. ral Steel TON 
808 Elustornc~c Boar 'ISS CUIN 
808M Elu$10IIlC'I~ Bcw :19~ CUCM 
808 Sliding Eo,1S:O•IICfiC e~.:aruulS CUIN 
809 Pse'o:r'IP-.1 J(Jil'll Seat II-' 
80UM Pre'orT"'«! Jo1r.1 Se111 M 
U09 Arm. J· ,.,.Nat-rtare S·rip Srill lF 
810M Ct.o::.sc Csl Jo1r.1 Fi ler M 
e~2 B6ogr~ Name Pinta (Type C) C4.CH 
8 i f. Flll~t Bl<ltl kCl SOYD 
H; 5M I-'ll:"' Fll.3,1kel SQM 
8 16 D u o1p;;d Hir,rars Cl)YIJ 
ili6M Du-nped Rlprr.n CU M 
€;{) Dt1111ped 1\iprap (Grouled) CUYD 
f.!i{) llu•11i)<:'d Ripr<if.' !SP- 1) CUYD 
8 16 IJumpM RIP' ·'P (Sf' ·2) CUYD 
816 Ccnc:etel-\lpitip CUYD 
816M Concrete> Riprap CUM 
8~6 r-ourdatfon Protec·lo:1 Airrar TON 
820 C & P.ttn: f:xst. S!•. Steel-TV 2 TON 
820 ll..f>P. of Ho£. Wasto·Stte 1 ILS 
!!21 Mod. Ex•S\mQ Ar. Stf(BA • ,. __ ) l.S. 
822 Fill Ho'es Exist Br:~:ge oe,~k L S 
901 Rcmv, & ne;;lactns Callie G~ud . EACI I 
903 Preest . St<~·tcv:ull p·a·Her !Lr 
90d trq;.;t o~ Syt.to.:r'l LS 
!lC3 Dw11<: Herl B.lrterry EACH 
903 V.t•. Procumt:en Jur: JlE'I FACH 
903 J,iptu t.:ss Hclly I=.ACH 
9o:l Pwa•f Crooc 1/.tr.le EACH 
90t< • Atl{lers Fu~c.v T'illlS ~po: LS. 
906 Ghmwood Rc:s: A•~:d LS 
9!)8 S•te Vhr~ .. LS 

Appendix 0 : Unit Costs 

Quantity 

1274600.00 
1.00 

955.70 
119916.00 

133?080.00 
1144{1.00 

11 86.00 
22.50 

258.00 
1 os . .-.o 
20.00 

7480.00 
1997.00 
5428.00 
1620.00 

141.00 
2780.00 

15080.00 
11 38.00 
373.00 
555.00 

652~ .00 
13.00 

1.00 
1.00 
1.00 

520.00 
1.00 

300.00 
300.00 
200.00 

12.00 
1.00 
1.00 
1.00 

Contract Prices 

High .. 
Ul4 

302000.00 
62.00 

1.60 
0.01 
4.70 

50.00 
75.00 
90.00 

1a2.00 
500.00 

3.00 
4.50 

!:'>4 .00 
7000 
65.00 
11.00 
11 .00 

?o<!f>.OO 
2G5.00 

22.8G 
290.00 

20000.00 
275.00 

5000 00 
3500 00 

1897 
2117 37 

18.!l0 
18.90 
111.90 
8722 

343421.011 
212800.00 

15257.68 

Weighted 

--t--A_v~'!_ge __ 
1 

l ow 

1 .8/. l IJ I ' 
.00 302000.00' ao:moo 

8? ()() 82.00' 
1 00 1.20 
0 .07 0.07' 
4 .70 ~.70' 

<!0 00 2R.54 
75 00 75.00' 
00 .00 90.00' 

132 .00 1:l2.0LI' 
100 .00 190.2:; 

1 .10 2.15 
3 .50 3.58 

1 ~ .OL1 2G.83 
20 .00 4!;.52 
6G .00 6~.00' 
1 I .00 11.00' 
1 1 .on 11 .oo· 

245 .tlCI 245.00' 
265 .00 265.00" 

:22 .85 22.A!;' 
249 .50 :.!ti0.51 
30 o.oo 3038.~6 
275 
~oou 

.00 275.00 ' 
.00 5000.00' 
.00 :JSOO.OO' 3500 

18 .97 1!1.97" 
2117 .37 2117.37' 

lA qo 1e.oo· 
11) .':IU 11'1 90' 
1 e.!lc 111 qo· 
8 7.22 IJ7 :t:!' 

34~21 00 343•121.00' 
00.00 212800.00' 

"".r-"-,s'-'--'15?~7 .sa· 
2128 

15257 

US 412 Planning Study 
Norfork Lake to Missouri State Line 
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E1iJ Lockwood. Andrcows & Newnam. ls1c. 

Operations & Maintenance Costs 
UNIT 

ALTERNATIVE UNIT PRICE Seg . 1 

Lengt h k m JO 10 

L3ase Cas~ iar:f!· kn: S700 b2 1{o 

l•'np·c .... ed -·~·:.>-Lew-:.: R ~rsl ;:.,nf<:lliJ' ·<liiC·kl r 5/tll? Cl2. 3:; 
Multi a:'le RLlral l.)r.(i vrd(!d Hitjhway :ar.e-k1r S709 ·:20 40 
I· our·l .1:1<" n.v.ded Rllrall llglw:.1J" ! ;)I~(~ kn: S70U ~ ;!L) o\G. 

Four -La·u:o Freew:w l:10f) krr. 5709 1·13 GO 

Append ix E: Cost Estimates 

QUAN TITY 
Sco. 2 S ey. 3 Sco. 4 Scg. 5 Sc<J.6 

1 B.2t> :;~ 7~ i / 10 3~ !)-!) 2 1 11.) 

4S..d0 b3 R:l 55_ S~"'~ 73 00 -'IJ -1 & 
45 90 52 5::> ()6 4:1 74 00 4\l.llf> 
73.00 09.0:> ()8 40 i34 00 $~ ·1 0 
i3 OQ !)C) 0!1 68 40 12.4 00 84 4li 

9€.20 i16 4~ 0/.4:::· 174 60 10700 

Se9 7 St!g.8 Sc g. 10 lotal Scg. , Scg 2 

14 75 28.CO .s f:IIJ 1~35 

b:\.C:O 56 co 17 co 4/3.18 $~'- 0 532 2 
f)3.00 £.G.OO 11 co 477 ss $4~ .2 S3? 5 

!>9 co •. 12.00 35 /('; 76!:>.40 $8~ ~ 5518 
!'>9 00 '1/..{)(1 3~.20 7!iS t.Q $85 4 S~ll! 

64.80 ~?940 30 ~:.; 9'.:;6.80 S101 '.1 S6S 2 

US 412 Planning St udy 
Norfork Lake to Missouri State Line 

COSTS (IN li!OUSANDS OF DOLLARS) 
Seo. 3 Seg. 4 Scg 5 Scg. 6 Stlg. 7 5 (:9. H Seg. 10 Tol!lf 

54~ 2 $39 (l S5'1 8 $33 0 ,~, (j S3U $17 5 ~33tl . tl -
$37 2 S·1 7 1 552.5 $354 ~m.e S397 $12 5 $33!3.6 
S70.2 $4U.b $95 (j $59 8 $41.B $794 S25.0 $556 .8 . ·- -
$70 :> 548 f' $9C 0 $!>!1 B S41 8 sn .. A $250 $556.8 
$82.::. $69 1 $'173 8 $76 .3 $4!; g $!'t1.7 S2.€ 1 $685 5 
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8 Lockwood. 1\ndrev:s 8. Newnam. Inc . 

ROW Acquisition Cost Estimate for Two-Lane Rural Arterial 

A9ricullural Forest Residential 
Un~ Tolat Un11 Total I Unrt ! TOlal 

Area Cost Cost Area Cost Cost Area Cost • Cost 
_(Acre) {Sf Acre) (S) {.A.cre) (SI~reJ ( S) (Acre) { S!Aae) (~ 

SC:(:.M:NT 1 47.21 1 0.11 47,267 25.11 9!10 :>4,858 22.081 21.685 4 78 801 
SEGMENT 2 3<!.91 1 037 34,806 15.97 6!12 11 .050 10.29 :>5.132 258.515 
SEGMENT 3 66.02 1 779 i 12,959 5.14 768 3.9·17 6 .03 1 5,795 3-1 ,918 
SEGM ENT ~ 1 .07 2,285 ::>,361 2.01 1,657 3,329 30 ..11 18,521 563,298 
SEGM ENT 5 29.89 1,417 40,713 41.47 632 34,507 7 .48 ! 8 .667 64 ,841 
SEGM ENT 6 60.49 797 46,364 37.79 659 2·1 ,886 12.60 1 5,586 70,408 
SEGMENT 7 0.00 0 0 0.00 0 0 3.50 2,885 10,096 
SeGMENT 8 157.4 7 179 :"8, 196 86.41 772 66,670 60.02 12.388 . 743,560 
SEGMENT 10 0 .27 865 233 0.00 0 0 0 .06 2,404 1 137 ·----

169,248 TOTAL 397.33 787 312,898 213.90 791 152.47 14.590 . 2 224 573 

Agncultural Forest Residential 

I Ullll I To1al I Unit I Total Unit TOlal 
Area . Cost Cost Area Co~l Cost Area Cost Cost 

(Hectare) .I (S/Heclaro} ( $) (Hectare! .(S/Heclare) . ( $ ) _{Hc-<:larel IS/Hectare): (S) 
SEGMEI\~ 1 19.12 2,472 47,287 10 17 • 2.445 1 24 ,858 8 .94 53.544 J 4 78 801 
SEGMENT 2 1 ~. 1 4 ::>.462: 34.806 6.47 1,709 11 ,050 4 .17 62,056 . 258.515 
SEGM ENT 3 26.74 4.225 112.95!1 2.08 1,895 3.947 2 .44 14,308 ; 3 4.918 
SEGMENT 4 0 .44 5.~ 26 2,361 0 .81 4,090 3,329 12 32 1 45.732; 563,:>98 
SEGM ENT 5 12.10 1 3,363 40,713 16.80 :>,055 3 4.&07 3 .03 21.401 6-1.8~1 
SEGMENT 6 24.50 1 893 46.364 15.30 1,626 24 ,8813 5 .1 0 13,793 70.408 
SEGM ENT 7 0.00 0 0 0.00 0 0 1.42 7,1 ::>3 10.096 
SECMENT 8 30.50 962 29,324 0.00 0 0 1.74 ::>,9::>4 5077 
SEGMENT 1C 0 1 1 2,137 233 0.00 0 0 0 .02 5,936 137 - ' TOTAL 127.64 2 460.26 3 14 0?6 51.63 1 966.75 102.578 39.18 37 932.62. 1 486 090 

Appendix E: Cost Estimates 

Commercial Barren Land I Unit Total Unit ' T~ 
Area Cos1 Co:;t AtCJJ Cost Cost 

(Acre) ($.'Acre} f S I (Acral ($/Acre) { S) 
927 17,893 165,804 934 13,46::> 125,738 

12.50 27,753 346,995 1.78 i 1.538 20.529 
8.24 27,996 ::>30.564 3 56 7 .692 27,372 

17.38 34 .501 599.538 0.00 0 0 
15.93 ?.1.240 338A10 6.23 9 ,615 59,875 
10 30 18.656 192,217 1 42 1,923 ?,735 
0 .00 0 0 0 00 0 0 

51.85 26,244 1.~160.729 11.21 8 .029 89,981 
0 .05 95,087 5 ,156 0.00 0 0 

25.808 3::>6,?30 1:?5 52 3239412 33.53 9,728 

Commercial Barren Lana I Unil 

. 
Tolal Unit Total 

Area Cost Cost Area Cosl Cos1 
(Hectarol S/Hectare) ( s ) (Hectare) (SIH ecwe) ( s ) -

3 .75 44,180 165.804 3 78 33.239 125,738 
5 06 68.527 346.995 072 28.~90 20,529 
334 . 69.127 230.564 1.44 18,994 27,37:> 
7 .04 85,190 599,538 0.00 0 1 0 
6 .45 52,446 338.410 2.52 23.742 59,875 
4 17 46,064 192.21 7 0.58 4 ,748 ?.,735 
0 .00 0 0 0 00 0 0 
0 .36 3.336 1, 1 9::> 0.00 0 0 
0 .02 234,785 5 ,156 0.00 

26.126.9~ l 0 
236 248-26 44 64.826 1 714 071 9.04 

US 412 Planning Study 
Norlork Lake to Missouri State- Line 

H·O·W Toral Cost 
Cos Is A rea per Acre 

_{ Acre]_ . (SIAc•e) 
844 358 103.67 8 ,144.98 
673 287 73 66 9, 139.9i 
386,905 85 42 4 .529.38 

1,168 6:?0 50.87 22,970.59 
539 97·1 94 77 5,697.56 
34 1,199 122.08 2.794.98 

10,096 3 50 2 ,884.62 
2,446.795 356.64 6 .860.60 

5.527 0 .38 14.512.66 
6 ,416 761 

.. 
891 00 7 .201 .75 

R·O·W Total Cost per 
Co~IS Area Hcclarc 

_ (S) (Heelare) LSIHect~e) 
844,358 41 98 20,111 .34 
673,287 29.83 22.567.96 
386 90S 3-1 .60 11 .18380 

1,168,620 20 60 56 ,718.28 
539,974 38.38 14.068.?5 
34 1.199 4g.44 6 ,901.28 

10,096 1.42 7 ,122.60 
2.446,795 32.59 75,076.84 

5,627 0 1_5 _35,834,22 
16 416,761 249.00 25 769.96 
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~ l.ockwood. Andrews & NewnJm. Inc 

ROW Acquisition Cost Estimate for Multi-Lane Rural Undivided Highway 
AQncultural Fcres1 Residenual 

Und Total Unit Total Unrt I Total 
Area Cost Cost Are<!o eo~t Co&i Area Cost 

I 
Cos I 

fAcre} (S/Acre) { s J {ACie-l CS!Ac•e) ( S) (Acre) (S!A....-.e) ( S) 
SEGMeNT 1 75 55 , oog 78 483 4q _78 993 44'4~ --39.0.8 t 27.370 1.069,532 
SEGMENT 2 51 15 1,036 53,011 ?7.07 67•1 18 239 18 .73 . 15,719 294,419 
SEG'IIENT 3 11 0.64 1,671 184,e.66 15.?8 786 12 04? 1837 15,107 295,87? 
SEGMENT 4 2 .84 2,469 7,001 4 98 1,852 9 ::>29 43.60 ?? 185 967. 153 
SE:CMENT 5 4B.89 1.338 6S 4:36 79.69 740 1 58.96() 18 .75 ' 8606 161.33'. 
SECMENT £ 86 .21 802 69,173 54.43 6

11 
35.040 19 .91 5.-115 i 102.376 

SEGMENT 7 0 .00 0 0 0.00 0 7 .21 ' 2.885 40.785 
SEGMENT 8 63.49 962 6 1,051 0.00 0 9 .67 3,493 33.772 
SEGMENT 10 3.64 86S ' 3.150 0.00 0 0 0 .77 · 2,404 1,848 .. 

1,1801 - 178 000 T'OTAL 442.41 522 172 226.24 787 175.07 16.948 2,967.0 91 

Agricullural Forest Aes•dential 
I Unit r Total I Unrt Total Unit TOlal I 

ArE<> Cos I CO$! Aiw Cos! Cost Area Cost Cost 
{hectares) (SlHe~arc) _ W jH<:ctares} ;(~ectare) ( $J {Hectaresj (S!Hoctare) (~) 

SECrMENT 1 30.60 2,565 78 ,483 18 g i 2 .453: .U ,490 15 .83 67.580 1,069,53? 
SEGMENT 2 53,011 10.96 • 18,::>39 294 .~ 19 2 1i.72 2.559 1,654 1 7.59, 3&,8 12 
SEGMENT 3 4 4.S1 4 ,126 1 84,8()() 6.19 ' 1,945 1?,042 7 .44 1 39.770 295.872 
SEGMO'NT ~ 1 15 6.0~6 7,001 2 .02 4 ,572 9.229 17661 :>4 ,778 967,153 
SECMENT 5 19 80 3.305 65.436 32 .28 1,827 58,960 7.59 21 ,249 : 161.334 

,SEGMENT 6 34.91 1.981 63 173 22.04 1.590 35,040 7 .66 13,369 ! 102.376 
, SEGMENT 7 0 .00 0 · 0 0.00 0 0 2 92 13 ,9 76 1 40,785 
:iEOMENT 8 63 .49 962 61,051 0.00 o. 0 9 67 3 .493 33,772 
SEGMENT 10 1.47 2. t37 3, !50 

1-
0.00 0 1 0 0~11_ 5 ,9361 1 846 

TOT/l.l 
- ----

522 1 ~~ 1.942 65 1 <' 16 95 2 406 84 9 1.63 178.000 76 .65 I 38.707.53 2 967 09 1 

Append ix E: Cost Estimates 

Commercial Barren Land 
Un~ Total Unil I Total 

Area Cost Cost Area Cost • Cost 
(Acre) (S/Acre}. ( S) ~cr"L- (S!Acre}_. _i S ) 

16.98 20.420 346,675 000 1 o: 0 
24 .97 2:3,775 593.653 0.00 o· 0 
21 96 19,173 420 ,958 o.oo o. 0 
45 61 33,969 1 ,549,37~ 0.00 0 0 
33.38 :>7,5, 7 918,643 0.00 0 0 
27 95 19,657 549,5, 0 4.13 , ,923 7,91.9 

0 .00 1 0 0 o.oo 0 0 
253 i ,3,/05 33.36 1 0,00 0 0 
0 .73 2.885 1 2, ,, 2 0.00 0 . 0 

174 11 1 25.353 ' 4 414 287 4.13 1,923 7 949 

Commercial Barren Land 
Unit I Total Unil Total 

Area Cost Cost Area CoSl. Cos.t 
(t!~lares) (S/Hectare) ( S ) (Hectares) (SIHectar~L .. _(~ ) 

6 .88 50.421 346,675 0.00 0 0 
10.11 58.704 593,653 0.00 0 0 

8.89 47,342 420,958 0.00 0 0 
18.47 83,876 1,54G,374 0.00 0 0 
13.52 67,944 918.643 0.00 0 0 
, 1.32 48.53~ I 549.510 1 67 4,748 7,949 
0 .00 c 0.00 0 0 
?.53 ,3,205 33,36 1 o.oo ' 0 0 
0.30 7,123 2,1 12 000 1 0 0 - 7 949' 65.14 62 443 ' 4 067 612 1.67 4 748.40 

US 412 Planning Study 
Norforlo. Lake to Mtssouri Sta:e Un~: 

A·O·W T01al Cost 
CO$ IS Area per Acre 

_(~_L ( Acre) ·(S/Acre) 
1 539 180 176.39 8,726.10 

959,323 121.92 7,868 :>9 
913.738 166.25 0 .00 

?. 532.757 9703 :>6, 103.84 
, 20~, 373 l BO?? 6,664.29 

771.997 190,08 0.00 
40 ,79& 7 .21 5,660.25 

1?.8.164 75.69 1,693.6 2 
_7, 110 5 14 0.00 .. 

7.935.4'i 8.097 447 1.0?0.4? 

R·O.W Total Cost per 
COSTS Area Hectare 

l $) (Hectares) (S/Hectarel 
1,539. 180 71.44 21,546.23 

959,323 49.38 19,428.14 
913.736 67.33 13,571 ;>8 

2.532,757 39.30 64,454.62 
1 204.373 73.19 16,455.27 

771,997 76 .98 10,028.18 
40,785 2.92 13.976.11 

128, 184 75.69 1.693.62 
7 110 ?. .08 3,414. 76 

8.097,447 4 58.30 17.668.51 
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Agiicullural - I Unrt 
A1ea Cos! 

SEG'·/;::NT 1 
{Acr~L _(S/Acrc:L 

138.03 , ,037 
SEG\oi!'ONT 2 87.04 1,036 
SEGI·AENT 3 267.Bl 1,639 
SEG~·IlENT 4 4.17 :>,319 
SEGMENT 5 154 81 1,3g0 
SEGMENT 6 155.60 837 

' SEGMENT 7 000 1 0 
SEGMENT 8 178.27 962 
SEGMENT 10 27.99 1 865 
TOTAL 1,013.71 1 206 

AgrrcuJtwal 

~ unn Are::. Cost 
(He-:l<!rej 1Hcela111l 

SEGMENT 1 55 90 :?.561 
SEGMENT 2 35 ;>5 2.558 
SEGMENT 3 1GB 46 4.048 
SECMENT 4 1 691 5,725 1 
SEGMENT 5 62.70 3,431 
SEGMENT 6 6302 1 2.066 
SEGMENT 7 0.00 0 
SEGMENT 6 72.20 ' 2,374 
SEGMENT 10 1*h2,137 
TOTAL 4 10.55 2.978 99 

Appendix E: Cost Estimat es 

Forest ll csrdential 
I --i'olal -Total Unit 

J 

Unit Total 
Cost Area Cost Cost Ate a Cost Cost 
! $ ) (kre) (S!Al:re) (S ' (Acral l$/Acre) (S ) 
143,139 89.08 1,00 t 89.135 76(7 25.690 1,96-1 541 
90,168 51.54 

661 1 
34.089 41.49 9,9 67 41 3 49~ 

439,069 38.42 726 27.911 22.29 22,105 492,650 
9.659 7.71 1.690 13.0:>9 51 66 24,929 1,287.93 1 

2 15,134 228.19 793 180.656 40.51 8 ,556 3-1(1565 
130,213 90.75 630 57.188 32.78 5.269 172.711 

0 0.00 o• 0 26,33 2 ,885 275,956 
17 1,409 0,00 0 0 27.12 3,574 96.90 1 
24,222 0.00 Ol 0 4.59 2,303 10,576 

1 22301 4 402.208 5,061 326 505.70 795 1 323.23 15,659 

Forest Residefltial . -
T01al Unit Total Un~ Total 
Co.~t Arc-a Cost co,t Area Cos1 C0$1 
! $! 1

_{Hec18fe) (S1Hec1are) _j_S.j _ (Hectare} (SIHoc1ar,!!,) --;"Aw_ 
1 ~3. 198 36.06 2,471 89,135 30.97 53,433 t .964,541 
90,168 20.87 1,633 34,089 16.80 ;>4_61 i 41 3,494 

439.069 15.56 1 '794 . ?7,911 9.03 54.580 492.&50 
9,659 3.12 4,173 13,1):<9 ?0.92 61 ,553 1,267,931 

215. 134 9242 1,957 180,856 i6.40 2 1,126 346,565 
, 30,213 36.75 1,556 67,188 13 .?.7 13.0 11 !72.7 11 

0 0.00 0 c 10.66 25,877 . 275.956 
171,409 0.00 o' 0 10.98 8 ,824 ' 96,901 
2-4,222 0.00 1963 8~ 1 1 86 5.685 10,576 

1 :>:'3,01 4 204.81 40:7 ?08 130.91 !38663.54 5,061 3:i6 

Commercaal . 
Unit ~ Total 

Area Cost Cost 
!Acre) (SIAcre) ___ {Sl 

33.94 21,190 719.192 
48.22 21,485 1,036,0 t 3 
40.56 24,e-41 1.007,445 
58.06 30,957 1.797,346 
66.05 '?'?, 773 1.50~ ,26!1 
49.77 12.793 636.761 

0.00 0 0 
7.30 3,307 24, 135 
5.89 3.007 17,728 

309.80 21.766 6,742,888 

Commercial 
UnU I Totilt 

Area Cost Cost 
J!iectam) _ (S.'Hectare} ( SJ 

13.75 52,321 719.192 
19.53 53,051 1,036.013 
16.42 61,336 1,007.445 
23,51 76,439 1,797,346 
26.75 56,?.31 I ,504.:>69 
20 16 31.588 636.761 
0.00 0 0 
2.96 B, 165 24, 135 

?. .39 1 7,426 17,728 
111 .72. 53 918 6 023 696 

Barren Land_ _ . .--
Unit ; Totol 

Area Cost j Cost 
(Acre) (SIAcre) . _w 

0.00 o: 0 
0.00 0 0 
0.00 0 0 
0.00 0 0 
0.00 0 0 

10 10 1 '9'?3 19,420 
0 00 0 0 
0.00 0 0 
0.00 0 0 ----

10 10 1. 9'?3 1 g 4'?0 

l::larrcn land 
I Unit Total 

Area Cost Cost 
(Hectare) . ($/Hectare)_ 

0.00 O! 
( S ) 

0 
0.00 0 0 
000 o; 0 
0.00 0 1 0 
000 0 0 
4.09 4 ,74S 1 9,4?0 
000 0 0 
000 0 0 
000 0 0 
4.09 4,748.40 19 420 

US 412 Planning Study 
Noriork Lake to Missouri State Lme 

ll·O·W Total Cost 
Costs Area per Acre 

2.9t6 rJ06 
(Acre) {$!Acre) 

336.5;> 969&1 
1.573.766 ?28.29 643.46 
1.967,074 36s.oe 5,329.72 
3, t 07,965 121 .60 25,559.43 
2,746,824 -189.56 1,126.79 
1 ,035.7 1 ~ 339.00 901 .43 

275,956 ?.6.33 10480.09 
292,445 212.68 1,375.05 

52,526 38.48 14 365.Q.9 
13,468,276 2 161 .53 6.'?30.89 

R·O·W Total Ccst per 
COSTS Area Hec!are 

_jS) .Jtl~) ($!Hectare} 
2,916,006 136.29 21.395.68 
, ,573,768 92.46 17,021 .71 
1,967,074 149.47 13,159.99 
3 107.965 49.25 63,110.56 
2.246.824 198.27 11 .33?.?3 
t 035,71 -1 137.29 7.5,13.81 

275.956 ?6 33 IC 480.09 
292.445 86.13 3,395.23 

52.626 15 58 3,370.63 
13.468,276 891.08 15114.61 

E-t! 
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_ _ Agn'?'!llvral 1 Urut 
A<r:a Cost 
(Acre) . :- ($/Acre) 

S C:GV::tJT I 397 71 1.000 
SC:Gr</PJT ~ 245 34 1.000 
Si:GVENT 3 ssn sa 1.200 
Si:Gt·AENT 4 214.69 1.000 
S!:CMENT 5 356 31 1,000 
SEGM~NT 6 450.71 1,000 
SEGMENT 7 6::> 27 1.000 
SEGMENT a 695.91 1,000 
SEGMENT 10 185.94 1000 

1 -Q37 TOTAL 3.199.57 

Agric"ltvral 
Ullll 

Arsa Cost 
(H ectarej liS/Hectare) 

fSEGI.'ENT 1 16 1.07 :>,4G9 
SEGMENT :> 99.36 2,469 
SEGI.1EN" 3 239.22 2,963 
SEGMENT •I 86.95 2,469 
SECMENT 5 1-'14.30 2,4(;9 . 
SEGMEt--T 6 182.54 2.46 9 : 
SEGMENT 7 25.22 I ?.,469 
SEGME~, T 8 2B1.84 ~.469 

SEGMENT 10 75.30 2469 
-o-A_ 1 295.8' ;> 560.34 

Appendix E: Cost Estimates 

Total 
Cost 
( S ) 

397.706 
245,343 
708.1.\16 
2 14,689 
356,3 13 
4!;0 ,714 

62.270 
695,915 
1 85 ,93!1_ -

3 3 17.70() 

Total 
Cosl 
{ S ) 

3 97.706 
245 343 
708 816 
? 14 ,689 
356.313 
450,714 

02.?70 
695,9 t 5 
185,939 

3.317 70n 

Forest Residential 
Unil Total Unii -

Area Cost Cost Area Cost 
(Acre} ($/Acre)_ ( SJ (Acre) (S!Acre) 

456.93 500 228.466 80.00 10 ,000 
313 .12 500 156.558 60.00 10 ,000 
278.79 600 1G7 ,272 80.00 10,000 
252.03 500 126.017 50.00 1 15,0 00 
655.48 500 327,740 80.00 10,000 
3::> 1.68 500 160,838 90.00 10,000 , 
1436 500 7 , t eo 5.00 1 to,ooo : 

' 19.35 500 9 ,673 80.00 10,000 : 
35.63 500 17 816 20.00 19.000 1 

512 1 
-2,347_36 1.201 56 1 545,00 10 459 

Forest Residential 
Unit Total Unit I Area Cos! C os: Area Cos: 

(Hectare) (S!Heclare) ( SJ (Hecta re) {$/Hecla re), 
185.05 1.235 1 :??8,466 32.40 24,6 921 
126 81 1,?35 Hi5.S56 24.30 ?.4 ,692

1 

112 91 1,482 167,272 32 .40 24,692 
10? 07 1.235 126,017 :>0.?5 1 37.038 
265.47 1.235 3::>7,740 32.40 24,692 
130.28 1 .?.3s 1 160.B3e 36.45 24 .<>92 

5 82 7.180 2 .02 · 24.692 1.235 
7.83 1,235 I 9,673 32 o~o : . ' 24,692 

t4.43 q~ 17.816 a .10 I 24,692 
950.67 1 263.91 · 1 ::>O t 561 220.72 25 824.34 

Commercial barren Land 
Total -- Unit Total Unrt 
Cost Area Cost Cost Ar'Xl Cost 
( S ) J ere) (SfAe<e) ( s ) _lAcrej _ • {S!Acte) 

800,000 35.0 0 20.000 700.000 0.00 ~ I 600,000 25 .00 20 000 500,000 0.00 
800,000 35.00 20 .000 700,0:)0 000 o, 
750.000 20 .00 ?5 000 500.000 o.oo , Q! 

' I • aoo.ooo 35 .00 20,000 700,000 0.00 o' 
900,000 30.00 20.000 600,000 9.04 1 200 1 

50,000 1.00 20,000 ' 20,000 6 33 ?.00 
ooo! 800,000 35.00 20,000 700 ,000 0 

200,000 5.00 20000 100 000 9.04 200 
20.452 . S ,iOO 000 22 1 00 4 520.000 24.40 200 

Corwnercial Barren Land 
Total Unit Total Unit 
Cos\ Area Cost Co~ Ar;;a Cost 

I s I .:::- J Heda rej_ @'!:!,ecta r e) (§j (Haclare) ($/Hedare} : 
800,000 14.17 49 3831 700,000 ooo j o 
600,000 10.12 4~383 500,000 0 00 ' 0 
800.000 1 ~ . 17 49,383 700.000 0.00 0 
750 ,000 8.10 61.729 500,000 000 0 
800,000 14 .17 49.383 700,000 0 00 0 
900.000 12..15 49 3831 600.000 3.66 1 494 

50.000 0 ,40. 49.363 20 ,000 :>,5G 494 
800.000 1•1.1 7 , 49.383 700 ,000 0 00 0 

200 000 2 .02 49 38:3 100.000 3.66 494 
5 700.000 75.33 ·-60.003 4 5?0.000 9.88 493.83 

-Total 
Cost 
! s l 

0 
0 
c 
0 
0 

1,808 
1.265 

0 
1,808 
4 881 

Total 
Cost 
( S ) 

0 
0 
c 
0 
0 

1,80 8 
1,?65 

0 
1,808 
4,881 

US 41 2 Planning Study 
Norlork Lake to Mtssouri State Line 

R·O-W Total Cost 
Cost .. A rea per Acre 

(Acre) {Sf Acre) 
2.126,172 969.64 2.192 75 
1.501 901 6~3 2,334 10 
2 .376 oee 984 2.413.58 
1 ,500 707 537 2,963.73 
? ,184 05·1 1 ' 127 1,938.::>9 
2 ,113.360 90~ ?,344.46 

140.716 69 1,56183 
2 ,205 587 830 2,656.50 

505,563 266 1,977,87 
14 744 . 1~7 6.337 2 .326.55 

R·O·W Tol<~l Cosl ~r 
Cos I~ Area Hecta re 

<U_ (H ectar.e) (S/Hectare} 
2 ,126, t72 393 5 ,414.27 
1,501 901 261 5,763.30 
2 ,376 OBA 399 5.959.54 
1 ,5!10. 707 21 7 7,317.96 
2 ,164.054 456 4 ,785.97 
2 ,1 13.360 365 5 ,788.86 

140,71 6 36 3,905.8 1 
2 ,205,58 7 336 6,559.35 

"': 505.SG3 104 4,883.70 
14.744,147 < 567 5 744.65 
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E1~ Lockwood, Andrews & Newnam. Inc. 

Base Case Construction Costs 

ITCM UNIT 

ITEM NO UN II I'I(I(. L 

Clearo·lg 201 M HA $ 1,50000 

Grubbl"l; 2C1M I-tA $1 ,50000 

Obhlllrat~ Ab.1nr.oned Road 2C2M SM $<0.50 .. , __ _ 
Remove Old Concrete (Pa·JeCJent) 2CZM SM ~.50 
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c')r-:~·~ _ t·~·~t.~"-·~ 20% 
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~ Lockwood. Andrews & Newnam. Inc. 

Multi -lane Rural Undivided Highway Construction Cos ts 
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~1a Lockwood. Attdrews & Newnam. Inc. 

Four-Lane Divided Rural Highway Construction Costs 

IOtllllCirtlte Abandoned Road 
IRcmo•Je Ol_d_C_on_cret_e_(P_a_V'!["eni) 
IRcmo••<> Existing Bridl)~_!?tru_Eturc 

Embankment 

K;l$16 Barrier Wa~ fTYr~ A) 

(New Const!_U<:Ii_!!~) 
(Hcll~t1i1auoo,l 

(V>'dc:nl __ 
~1slling Siplal 

I~·.Ji lly-N.>LL11CO ~!!]~ 

& Engtnecnng 

202M 
205M 
210M 
210M 

301M 
30.:M 
!>01M 

G02M 
617M 
620M 
620M 
631M 

Appendix E: Cost Estimates 

SM 
SM 
CM 
CM 

MSTA 
SM 
SM 
CM 
KL 
M 

HA 
IIA 

M 

SM 
Sl.~ 

SM 
EA 
EA 
SM 

$003 

~00 
s1.eoooo 
S l ,t.50.0C 

$WJCG 

S57o.n:-: 
$320 c:: 
$37500 

S'O.OOOOO 
$90.0000:) 

..$57Q~OO 
>.~V,<JUU 00 

114 w
1

_ 44.36 

7879 11499_ 4436 1 
e~oo 1;;ozo. 3400_

1

. _9 ____ o_ 
78700 12600 7940 1 19000 0 __ ::.0 36700 

0 0 0 0 " 7555 0...1 232 
3 16155 438890 2~3650 1 so~no 173950 7224 1 n477 

1E+06 568200 808530 453679 lt•OO 4?1030 

600 6 361 6 ~9'' 333 663 2 4026 
45~. 265400 .'.'>7'-00 192100 511400 300600 
:..~9Q . &5500 13.1!160 75030 164150 132850 
74200 ~6320 66602 :36730 97850 7~1!>0 

26187 310240 
602 5534 

34300 355<'50 
12640 1J08113 
6T40 71780 

94900 s7uo 1n1o <~1630 105700 !>9010 a31o _2637~ 

0 
?345 

352170 
0 
0 

246.33 495 ~7 429 17 146 34 851 5 3829.5 190 17 704.83 11l61 2 
94.9 57 ~:; 77 77 4; 53 105 79 ~9 0 1 
94" s1 13 n 77 1 4; 63 tcs 79 sao1 

0 0 u 17100 0 0 

831 
8 31 

0 -

76 37 
7637 

0 
1476 2977 '575 1800 5109 22977 1141 4229 

13$6 c ~bl ~ 158 2m 553 
..... !_61. :.56 ee 831!3 3668 841 

o o u , _o_ o 
0 n 0 1 o 0 

0 ~- _ __ ~~!iQ_ D 
3 3 

33.5 
0 

21 , 

614 
724 

0 

1151 

0 
o· o 
0 0 
o· o - ··-----· 

302 26 

226 
226 
__ o 

11767 
2?11 
J35& 

0 

0 

$37 
216940 S35<1 

10320 so 
2756516 $1 ,146 
4745166 $18.~ 

3-<668 5288 

8855.174e 
5t.3.~1 

543 51 

1'11110 

5405-" 
7666 

19930 , 
1 

4650 
11 

S759 
St,016 

$23,744 

S3 
$16 

$'171 
St 3A 

- .so. 
$81.2 

so 
soo 
so 
so 
so 

US 412 Planning Study 
N01fotk Lake to Missouri State Line 

S57 
~.o 

S172 

__ 5_!33._ 
$36 
so 

$ub4 $922 

$10.!!188 :514 5~>4 

$15 
$86 $279 

so $10 

$51? S1.267 
sa ~66 s'o m 

$0 
$416 

5365 
S7 ~/9 $471 

$165 
$13 

$163 

S17-' 
$436 
$589 

$236 s 160 $318 s 1;13 

$590 $3' 7 ~· ssss . 
sen 5458 St , 123 sa1o m s7sa 

514,87? $21313_ $11,754 $3131!> $24 ~6 $2. 150 _ _,.~970 

S? _ $2_ S1 $3 S2 SO $7 
S32 $21> 
$:0~ $140 

$83 $113 

so $0 
$1697 $1 4G8 

$8.¢ 521 
$209 sn 

so so 
$0 $() 

$0 I $0 

so $150 
-~--· .. · ~ 

$10 

$75 
$60 

S2.~fi1 • 
S1 ,r.,G 

Sfi3 
s ~. ,-.., 

$ 2(\ 

s~o 

$0 

s~~ S7.49 
S190 5106 
S1~~ S86 

$J so 
$2!!12 \1::SC&! 

$1&1 S1i! 
s1 37v $.$1~ 

so so 
so 
s.o 

$12 
$15 

$1 2 

so 
$550 
$196 

$271 

~ 

$46 
$137 
s 111 

$0 

$4 86~ - 5~02 , ~3.5 1 4 

$2-'-4~$201_ $1 ,757 

$1.242 _S1~- 5453 
$2.423 

. $0 
$1 29 

$740 

$976 ·----
2_568 
$~793 

sas.•1a 
s 1.6G<l 
S.C1~ 

S5,898 

, "-I--$i58,S3? 
S16 

$576 
$971:1 
$788 

$2 !>€~ 

$30 ll10 
$24$3 

$7,474 

$?0 
$90 

$2,6~1 



• • • • • • • • • • • • 
• • • 
• • • • • • 

EiJ Lockwood. Andrews & Newnam, Inc 

Four-Lane Freeway Construction Costs 

Appendix E: Cost Estimales 

US 412 Planning Study 
f\:orlork Lake to Missouri State Line 

E·10 



------------------------------------------------- - - ------- --------

• • E1il LocKwocd Andrews & Newnam. Inc. 

• • • Interim Improvements Construction Costs 

• 
"'' 691 -

1oooo l Ab~niCioned R~ad 202M SM 3400 

Oll ConC!c~ {Pa_vom•·11) ~07M SM a a o l 

SCIUd~te: 205M SM 0 0 0 0 o' 
;'lOM CM 8888 396!100 .C !.cOO ~!:l2 662.l.O 

• • 52520 211 680 ne.~ 1l~ 257600 ----
Pt~pa·~t-xr _:&1 & 88;: 345 (·~ 2!-C 

96961) 5292-ct !\1i'50 7« CC 2?6!:..00 j • CO'u~e '$htt.ldet) 3~M SM 3~7~4 - z1 : ;;so &2800 ?!17(») 1104(1() 1 

50 1M Ct~oot 25452 123768 4313 ~ 383& ¥S~Il 
sn M KL 29!>70 16!~ ,0 ·1:\.1/G ; Q$40 69000 
!!17M M () 0 0 122 1!146 • 6201..-1 HA 7~ 57 16 1.41 t~:\ II t : ~.f.4 69 
620M 11A 2S 57 161 ., 43o\7 ·,g 1'\.1 69 
631 M M 0 0 0 0 0 • SM 0 c 0 7~2 S876 

~~~ 0 0 o) 0 0 
St.l 485 363'.) 0 0 0 • - . 

I ~'92il.!.- !-A 0 G 0 0 0 -
~.g~~-- 0 (, 0 0 0 

v 0 0, 0 • 0 

• •• 1 

·1n(l 

H~ior.;; -------• • - - -

• • 
• • Appendix E: Cost Estimates 

• 

0 0 

0 0 so Sl5 
0 0 so so so 

0 7000 0 so so 
tsu.n 0 0 S$33 $57 5200 

293700 0 a $3.&10 $ 1.3:97 S"3,2;4 
\02 0 0 578 s.c23 $166 s:-.o 

' $873 1 -tn •oo 0 0 $1 60 S85 S123 ------
$1.29d •69GO Ol 0 S237 $60~ $182 

7ni)B -~-*- 0 S8.145 $39.6061 $1 .380 54.~28 

3.26<0 IJ I 0 Sl Sb Sl Sl 
73 1.~67 0 so $0 so sa - -

l"3• 0 0 553 $"291 $7S SJ6 

3264_ 0 0 Sl ;! $234 503 m 
0 .!!! - 0 SD $0 so SJ 

«J! 7000 0 so •. ¥'_ ~-- S411 
0 0 227 sc so. so s: 
0 0 0 S"E2 $!_.31}1_- - so $C -·---- · 
0 0 0 ~- so so so 
0 0 0 so ~-~ so ~c 

Q 0 so $0 

$0 
so 

$139 

S.C.637 
511 0 

5455 
$61:' 

~ 17.487 

S? 
$10/ 
$1?4 

$10~ 

s. 
st. li;J~ 

Sl 
S·~ 

sc 
so 
~c 

so 
so 
so 

Sl29 
55.288 

S.C9 
_5?02 
S2~ 

S7.28S 

Sl 
$5 

SS9 
~7 

ro 
i150 

so 
so 

US 41 2 Planning Study 
Norfork Lake to Missouri State Line 

so so 
Sl8~ so 

so so 
so ~ 
so so 
so so 
so so 
SQ so_ 
SO $0 

$76 so 
so ~0 

so sa' 
" --~0 $0 1 

SJ.WO so 
__ so $73 

S1l so ------- $J ____ so $0 
so _1Q_ $0 

so 

E-11 



• • • 
• 
• • • • 
• • • 

;e 

• • • • • 
• • • • 

E1d Lockwood. Andrews. & Newnam. Inc. 

Appendix F 

Glossary of Terms 

US 412 Planning Study 
Norfork Lake to Mtssouri State Line 



• • 
• • 
• • 
• • 
• • 
• 
• 
• • 
• 
• 
• • 
• 
• • 

E1jl Lockwood. Andrews & Newnam, Inc. 

KEYWORDS 

Alignment 

At-grade Intersection 

Average Daily Trips 

Base Case 

Bypass 

Cap ac;ity 

Clear Zone 

Committed Improvements 

Constructability 

Construction Time 

Cost Effectiveness 

Append ix F: Glossary o f Terms 

The route or path of an existing or propose<! roadway. 

The crossing of two roadways at normal street level 

A measure of the number of new average daily trips when 
compared to the base case alternative. 

The allemntive improvement concept against which all other 
ai!E:!rnatives arc compared. Tim base case assumes that .JII 
Committed Improvements wi ll be in place by the des1gn year. 
This alternative proposes no additional capacity improvements 
and assumes only a continued maintenance program. 

The re-routing of a roadway, typically around a community. to 
minimize Impacts to the community while optimi7.ing "through" 
traffic movements . 

The m<Jximum rate of flow at which vehicles can be reasonably 
expected to traverse a point or uniform segment of a lane or 
roadway dunng a specified time period under prevailing 
roadway, traffic, and control condi tions. usually expressed as 
vehsclcs per hour {veh/hr) . 

The unobstructed, relatively flat area prov1ded beyond the eclgt:J 
of the roadway shoulder for the recovery of em,11l vehicles 
Ron<1way design criteria normally specif1cs a "clear zone· width 
which should be kept free of fixed objects . 

Planned roadway improvement projects in which lund~ng has 
been allocated, but which have not yet been cons:ructed . 

Measures qualitatively the relative degree ot construction 
dilficufty and complexity for each Proposed Alternative . 

An es1imate of the time required to complete the Propose<! 
Alternatives. 

The relat1ve ratio of benefit to cost. 

Deflator 

Density 

Descriptive Model 

Differential Operations & 
Maintenance Costs 

Direct Benefits 

Direct Effects 

Discounted Benefit Cost Ratio 

Draft Environmental 
Assessment 

East-West T ransamerica 
Corridor 

Expressw ay 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

A mul11pher used 1n econom1c analysis to adjust cost estimates 
to the base year olthc eccnom1c modeL Deflators account tor 
the changes in actual value of the dollar over time. Price 
changes need to be accounted lor, otherwise, the Impacts will 
be eshmatcd incorrcclfy. 

The num!Jer of vehicles occupyn1g a g1ven length of lane or 
roadwny averaged over time, usually cxprcssP.<l as vehicles per 
mile or vehicles per mile per lane . 

The first phase of anlnputlout.put analysis. l1 includes 
in1ormation about local economiC interactions . 

Measures the increase in annual O&M costs for e<Jch Proposed 
Afternat1vc as compared to t11e base case. based on per lane
kilometer historical costs for similar t::Jcilitios in the State of 
Arkansas 

The value of the final demand created by the highway 
improvements wilhin the prOJOCl area. 

The changes 1n t11e mdustnes w11ere a final demand was made. 

Measures lhe relationship between the benefit's present value 
and the cost's present value basAd on an assumed 7% 
discount mte {as recommended by the US OHice ol 
Management an c.! Budget) for each Proposed Alternative over a 
30-yonr design relied. 

Tl1e prel11nin~;~ry document required by the Environmental 
Protection Agency tor most maJor roadway vrojects to assess 
polenlial environmental impacts 1f the project is constructed . 

A trnnsportalJon corndor defined 1n the 199 t fntermodal Surface 
Transpor1ation Act ("ISTEA') connectmg the east and west 
coasts, an<l inch.Jrling the section ol US 412 through northern 
Arkansas. 

A partially 01 fully access controlled highway which may or may 
not be dJv1dcd or 11ave grade scrnrntions at intersections . 
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Final Environmental 
Assessment 

Fixed Commodity Input 
Structure 

Four-Lane Freeway 

Four-Lane Divided Rural 
Highway 

Freeway 

Grade 

Grade Separated Freeway 

Hazardous Material Sites 

Homogeneous Sector Output 
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The final document required by the Environmental Protection 
Agency ("EPA') for most major roadwny projects to assess 
potential environmental impacts if the project is constructed. 

An assumption in economic studies that price changes do not 
cause a firm to buy substitute goods. Assumes tllilt changes in 
the economy will affect tile indust1y's output but not the mix of 
commodities and services it requires to make its products 

This alternative proposes to corwmt the existing two-lane/two
way roadway to a one-way roadway and bui ld a parallel two
lane/one-way road. The resulting roadway would have full 
control ot access with higher design speeds than a two-lane 
road. 

This alternative proposes to convert the existing two-lane/two
way roadway to a one-way roadway and build a parallel two
lanei one-way road. Due to geornetric design requirements the 
existing roadway would have to be improved at selected 
locations. This proposed roadway would have unlimited a.ccess 
(no control of access). 

A highway devoted entirely to the task of traffic movement, with 
fu ll control of access and egress, and on which all crossing 
confl icts arc removed by grade separation. 

Synonymous wit11 "slope". 

A roadway facility that goes over or under an intersecting 
roadway, such that direct vehicular conflicts arc completely 
avoided . 

Sites which may contain potentially hazardous materials and 
arc reported and registered with federal, state, or local 
regulatory agencies. 

An assumption in economic studies that the proportions of all 
the commodities produced by an industry rcm<Jin the same, 
regard less of total output. An industry will not increase the 
output of one product without proportionately increasing the 
output of all its other products 

Impact Analysis 

Improved Two-Lane Rural 
Arterial 

Indirect Effects 

Indirect Impact 

Induced Effects 

Induced Impact 

Input/Output Analysis 

Interim Improvements 

Internal Rate of Return 

Interstate Standards 

Land Usc 

US 412 Planning Study 
Norfork Lake to Missouri State Line 

An assessment of change in overall economic activity as a 
result of some change in one or sovoral economic activities. 

This alternative consists of localized improvements to tile 
existing two-lane/two-way section. Some of the localized 
improvements include: providing full continuous shoulders on 
both sides. climbing lanes where necessary and bypasses 
around urban areas where necessary. 

The changes in inter-industry purchases as they respond to the 
new demands of the directly affected industries: those 
industries supporting highway construction . 

The sum of all the intermediate goods and services needed to 
produce the final demand: the industry-to-industry sales . 

reflect changes in spending from households as income 
increases due to changes in production: a new highway. 

Increased household consumption resulting from highway 
construction and use. 

A means of examining relationships within an economy both 
between businesses and between business and final 
consumers. It captures all monetary market transactions for 
consumption in a given time period. The resulting 
mathematical formulae allow one:! to examine the ettects of a 
change in one or several economic activities on an entire 
economy (impact analysis). 

Roadway improvements that are recommended as a temporary 
solution until full funding can be obtained for the 
Recommended Alternative improvements 

The discount rate at which the net present value difference 
between cos!s and benefits is zero. 

f1oadway design standards established by the Federal Highway 
Administration for the design and construction of the Interstate 
system of higl1ways constructed beginning in the 1950's. 

The categorization of land according to its primary function 
(e.g., fann ing. timber production, agricultural, etc.) . 
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Leonlief Inverse 

Manual on Uniform Traffic 
Control Devices 

Margins 

Mississippi Embayment 
Physiographic Region 

Mit igation 

Net Present Value 

1994 Highway Capacity 
Manual 

Ozark Highlands 

The~ matilernahcal derivation of multrptiers thnt retiACI ell reel and 
inchrect chain reaction ellects of Industries producrng goods 
.1nd scrvirx•.s tor consumption. who must purcha::;e goods and 
serlices from other produc~rs. and so on . 

A sl;mdard adopted by the by the U.S Depariment of 
T ransp011ation providing for the umlorm apphc<~llon of traffic 
cnntrol devices including signs. signals, and pavement 
markings, on al! highways open to public travel. 

The di fference between producer and purchaser pnces 

A structural trough on the east l:>ide of Arkansas, wi111 (lot to 
ro ll ing terra1n and pnmilrily comprised of alluvial soils underlain 
with marine and non-marine deposits. 

Tho 1111plementation ot ilppropriiltc me::~su res or strategies to 
minimize the effects of construction on existing resource~; such 
as environmentaL cultural, ilrr.heologic<J I find historical, etc. 

Tile c; rithrnetic difference between the discounted costs C~ nd il1e 
discountcc benefits for each proposecl alternative. 

The latest revision of the document that Is th"! accepted 
mdust1y standard used by pro fessional transpo:tation engineers 
to assess the capacity and qui:'Jity of service 101 key elomonls of 
transportation systems. TI1e docwnent IS published by the 
Transportation Research Goard ('T R8") a unil of the N<~tion<~l 
Hcscarch Council. which SBtves the Nattonal Academy of 
Sciences and the National Academy of Engineering 

A physiographic region located west of the Mist;iSl>IPPi 
Embayment, with steep to rotting topography and gcotogrc 
conditions predominated by limestone, dolurnite. chert. shale. 
and sandstone. 

Peak Hour Tho 11011r c:unng the day at wh!ch the heaviesi l raH1c volume Is 
experienced. 

Percentile Values Asstgns, for each MOE. the hi9hest value as 10001< :md all 
others as a pcrcc-mtnge of the highe::: t MOE . 

Appendix F: Glossary of Term s 

US 412 Planning Study 
Norlorf.. Lvke to Mtssoun State Line 

Person Capacity Mcasmes the cnnytng cnpaclty of a given facility in person trips 
for a spec1ii<.: location rn the :::turly corridor . 

Phys iographic Region A reqron rn whidt all J.lans a te srmrlar 1n gcologtc structure and 
ch'TltJtn ilnd v,hich has had a \lnified geornorphtc history: relief 
loat~res dtffcr srsmtrcan11y I rom :lf!lacenl regions. 

Predictive Model Application of nu.:lliphers lhat describe tho msponse of the 
economy to a sttmuhJs (a change in demand or production) 

Primary Input-Output Studies Ecc'liJnlic ~1ud1es based on data collected cftrec11y from 
induS1ries An example tS the United States Benchmark Study 
of lnput·Outrx:t Accounts {the data 1s actunlly based on 
econom1c c;ens11s collected (JJrecily from firms). 

Producer Prices The price paid for an industrv's output or product at the factory 
door 

Proposed Alternatives Roadway irn(.jrovernent options developed during the course of 
the Study whic h include elements such as capacity illlprove
rnents (new consttuction) bypasses. traHic signals, and an 
ongoing ope1 attons and maintenance pro~) ram. 

Purchaser Prices Price paid at the retail level. A purchaser price actually 
includes a mtx of producer e>!e•nents. For tnstance, the price of 
a rd l of filrn from ~ re tod outlet rncludes the retail markup. 
whoicsnlc markup. 1mnspo11ation costs from the produr.er to 
the retarler and the pric~ at the factory door. 

Ranked Values Rantdng of the MOE's on a scale of 1 to 5, 1he most desrrable 
value berng 5 and lea~;t desirable be111g 1 (il re<.:ognizes that lor 
some MOE's n h:gh V;'IIUf' rs better. and tor o1her MOE's a low 
value rs better) and all others as a pro-rated value in between. 

Raw Values Prosemo:won olthe d:.nn calculated fo r this study in theu original 
unil~ and quantrt es. So111e of these may be qualitat ive 
measures 

Residual Value Tf:e j)erce11tage of the caprtai111Vestrnent that will rernain 
beyond 111a 30-year design life . 
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Secondary Input-Output 
Studies 

Social Accounting Data 

Study 

Supply Constraints 

Trade Flows 

Trip Time 

Vehicle Hours Travelled 

Vehicle Operating Costs 

Volume 

Volu me to Capacity (V/C) 
Ratio 

Wetlands 

Appendix F: Glossary o f Term s 

Studies that rely on dala collected II orn other l.Oun;es to 
construct accounts The rnter-industry lmnsnct;on information 
usually comes from some other pnmary study. IMPLAN 1s ;m 
exnmplc of a snconrlary 111pt11-ootpot modeln1$J l;ystem . 

Data used rn a descnptivc model which 1ncltJdes tax collectton 
by governments and payments to households and busrncsses . 

US 412 Corridor Planning Study. 

An assumption rn economic studios that supplies are unlimited: 
an rndustty has unlimited access to raw materi<J is nn(J its OIJlpul 
IS limited only by the dcm<Jnd for rts products 

The movement of goods and services between a region nnd 
the outside world (regional impor1s and exports). 

The imfll tmvel t ime required to traverse each corridor sogrmmt 
for an average lo<Jdcd truck. Computed by multiplying the 
sogrnont length by the average vehicle speed for cact1 scgmont 
determined from capacity analysis . 

Measures the cl1ange in vehicle hours traveled for each 
Proposed Alternative as compared to the base case . 

Quantifies the dollar sa'lrngs obtained from tl1e reduction in 
VKT by multiplying the VKT tor each Proposed Alternative by 
the IHS s standard $0.31 per mile ($0.19 per kilometer) for 
1996 vehicle operating costs . 

The number of vehicles passing a pon1l on a lane, roadway. or 
other tralfrcway during some time rntervnl, often taken to be I 
hour. expmssed 111 vehicles. 

The ratio of dernand flow rate to capacity for a tralfrc laCIIily 

A lowland area such as a marsh or swamp that IS saturated 
W1th moisture and ;;upports a r.atuml wildlife habita1. 

US 412 Planning Study 
Noricrk Lake to Missouri St;;te Lnu-e 
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ABBREVIATIONS 

AADT 
AASHTO 
ADPC&E 
ADT 
AHTD 
AIHS 
AS&WCC 
CERCUS 

CICIS 
co 
COE 
CTEIM 
CWA 
dBA 
E-18 
EIS 
EPA 
FEMA 
FFIS 
FHWA 
FIRM 
FSA 
Ill P 
lrvtPLAN 
IRS 
IS TEA 
k 
K-lactor 

Kg 
LAN 
LOS 
LS 
LUS'I 
rng!t 
MIG. Inc 
MoDOT 
MOE 
t· ... 1 j; 
MUTCD 

Annual Average Datly Trallic 
Amarieiin Asscx.:iation of State Highway & T ransportiltion Olltt::tals 
Arkansas Department of Pollution Control & Ecology 
Average D<uly T ralftc 
Arknns;ts $ IillO Highway and Tran!>portalion Department 
Acromctric lnlormiltion Retneval System 
At kansas Soil and Water Consorv<JII:'"ln Systf!m 
Comprelten~ive Envtronmental Hcsponse Compensation and Ltablltty lnfonnatlon 
System 
Chemicals 1n Commerce lnfonn<Jtion System 
Cadxm Monoxide 
Cotps ol Enytneers 
CotJnty Tr;:w el Economtc lrnpa.ct Model 
Clean Wntcr Act 
A-weighted decibel 
18-ktp equivalent stngle axle load 
Environmentr.tllmpact S tatement 
Environmentnl Protccl ton />.gency 
Fetleral Emergency Management Agency 
Fecleral Fac tlity ln fotrnallon System 
Federal Highw<:~y ArJmtnistr<.ttton 
Flood lnsLtrance Hate Map 
Flood Sec~trity Act 
Higl1woy Improvement Prograrn 
Impact Analysis Model for Planning 
lntem<tl RElvenue Service 
lntermoclal Surlace Transportation Eltictcncy Acl 
Design Modulus or Subgracle Reaciion 
Tne quotient olthe length of crest verttcal curve dtvtded by the <~lgcbratc: diffAtence 
If) gr«deS Of the tWO tan~)ent secltons . 
Ktlogmm 
Lockwood, Andrcwr; & NC!wnArn. Inc. 
Level of Service 
Less c:r Support 
Leaktng Undergmuno Storilge Tank 
rr.tlligrams per liter 
1'>·1tnnesota IMPLAN Group. Inc. 
Mt!lsourl Depart~nen ·. of T ransp:Jrt;llion 
Measure; of E flect tvenes~ 
Resilient MorJulus 
MnnL1ill on Untforlll Traffic Control Dcvict<s 
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MVIvl 
MVMT 
NAAOS 
NAC 
NCDB 
N~HAP 

NO, 
NPDES 
NRCS 
OS.M 
PADS 
PCS 
PIJO 
PM,Q 
PWA 
HAATS 
RCHA 
RCRIS 
RCRIS-LG 

RCRIS-TSC 

RCRIS-TSD 
ROW 
HST 
SAM 
SARA 
SMCL 
so. 
SSTS 
STAMINA2 
SWPPI-' 
TIP 
TRIS 
USDA 
USDI 
USGS 
UST 
voc 
VKT 
VPD 
VPII 
WHPP 

US 412 Planning Study 
Nor kHk Lake to M is sou ri S talc Line 

Million vehicle miles 
Mtlhon Vehicles Mtlcs "( raveii<YI 
Nalional Ambtc:nt Atr Ouahty St<1ndnrds 
Notse Abatement Cntena 
Natrona! Compliance Oal<1base 
Nc Further Retnedtal At-1ton Planned 
Ni1rous Oxide emissions 
National Pollution Discharge Ehrntnalton Syslom 
Nattonnl Resource Conservauon SerVtl:e 
Operation & l'oll aintcnan::e 
PCB Handler Activity Data Syr.lom 
rermil Comp!tance Sys1em 
Property Damage Only a~.-cldent 
Particulate t·.llattor less 1·1an 10 Microns 1n Diameter 
Prel iminary We:! lands Assess mont 
Resource Adminit;t rative Action Tracking System 
Resource Conservatton and R<:lcovety Act 
Resource Cct~setvatio:·t nnd Recovery lnfOi t11ati0!'1 System 
Resource Conservation and Recovory lnforrnnt icm Systern - Large Quantity 
Gencmlors 
Resource Conservation and Rr.covery lnfot mat;O(I System - Small Ouwnlily 
Generators 
Resource Consertation and Recovery lnlormalion Systern - Total IJissol··rcd Solids 
Rtght-o!-Way 
Regulatory Storage Tanks 
Social Accounling M<1trix 
Superfund Amendment and Heauthoriz<:~tton Am of 1986 
Secondary Maxtmurn Contanuuate Level 
Sulfur Oxide emisstons 
Section Seven Trackmg System 
A modal for r:otse calculatrons developed by the Federal Hrghway Admtnistra~ton 

Storm '-'Valet Pollutron Pteven:1on Plan 
Transpottillion Improvement P10gram 
Toxic Chemical Hcle<~se Inventory 
Untted Slates Departrmmt of Agnct~lturc 
Un1ted States Department of lntt;~· ror 

United States Geological Survey 
Underground Storagr: Tank 
Volatile Organic Compound emissions 
Vehicle Ktlorne1ers Tr ave lied 
Vehrc!es pet oay 
Vehic les pet hour 
WeHand Protection Program 
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